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Ruiz-Álvarez
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Preface to ”Sustainable Rural Development:

Strategies, Good Practices and Opportunities”

The urban concentration has intensified worldwide in recent decades, causing a progressive and

widespread exodus of the rural environment and the abandonment of these areas with consequent

agriculture, environment, heritage, and leisure resource deterioration. The environmental and

socio-economic transformations have been very intense in these “fields”that are gradually left

deserted, and cities have become increasingly unsustainable due to their populations growing in

an accelerated and disorderly way.

There is no doubt that urban intensification is a problem of integral, multiscale, and sustainable

planning, in which the city and its rural surroundings are inseparable parts of the same territory. The

city offers equipment and services, but above all activities, it provides employment and houses to

its inhabitants and also to those in its rural environment through mobility. This is a complex and

multidisciplinary problem in which numerous researchers are involved and that can be approached

from multiple perspectives as: approaches and models of rural development and their evolution

in the world (European policies and rural development programs or strategies); integrated forms

of urban–rural planning and multilevel governance (urban partnerships and the role of the city in

the development and stability of the rural population); the diversification of activities, employment,

and income: agribusiness, heritage, and tourism as the basis of rural competitiveness and its impact

on new models of land organization, the insertion of SDGs 2030 in rural development or the green

circular economy.

In 2020, a Special Issue entitled Rural Development: Strategies, Good Practices and

Opportunitieswas launched, in which 16 papers were published. The aim of this monograph was

to study this problem with contributions in which different initiatives or projects are presented to

reduce the demographic, economic and social imbalances between rural and urban areas. On the

other hand, some studies highlighted the weaknesses that certain projects and programmes are

having in achieving the same objectives. The papers presented were very diverse and provided

cases in a wide variety of territories including European, American, and Asian. The different

strategies presented focused on achieving rural development through the promotion of activities

complementary to agriculture, such as rural tourism, the revaluation of natural heritage, the

promotion of agroecological products, the industrial promotion of rural areas, the introduction of

Information and Communication Technologies (ICTs) and Internet to improve their communications

and teleworking, the design of sustainable housing for youngers and new settlers, etc.

This book serves as a reference to showcase current papers that address more or less successfully

sustainable rural development strategies. It is aimed at researchers from multiple and different fields

such as geography, earth sciences, political science, economics, econometrics, econometrics, and other

fields of study.

Ana Nieto Masot, José Luis Gurrı́a Gascón

Editors
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In 2020, a special issue titled “Sustainable Rural Development: Strategies, Good
Practices and Opportunities” was launched, in which 16 papers were published. The aim
of this monograph is to study a problem that is occurring on a global scale and, above
all, in the most developed countries, which is the population emigrate from rural areas to
urban areas due to the labour and service opportunities offered by the latter [1,2]. This is
causing a demographic deterioration of rural areas due to the abandonment in large areas
of numerous villages, and those that remain show high rates of ageing, masculinisation
or low demographic growth [3–5]. In addition, and interrelated with this demographic
deterioration, there was economic [6] and environmental degradation [7–9]. Rural areas are
territories with increasingly lower purchasing power, job opportunities and services for the
population [10] which are classified as “spaces in crisis” [11–13]. In addition, and due to the
abandonment of agricultural holdings [14,15], it is causing problems such as the increase
in desertification, deforestation and even risk phenomena such as forest fires [16–19].

The aim of this special issue was to present, on the one hand, contributions in which
different initiatives or projects are managed to reduce the demographic, economic and
social imbalances between rural and urban areas. On the other hand, it aimed to present
some studies that highlight the weaknesses that certain projects are having in achieving
the same objectives. The papers presented are very varied and provide cases in a wide
variety of territories, in European, American or Asian regions where there are rural areas
in crisis and, a review [20] on the opportunities that may arise for rural areas to introduce
integration of technology such as Internet networks, telecommuting, distance-learning
education, the use of electric cars, etc. to achieve development.

There are strategies focused on achieving rural development through the promotion of
activities complementary to agriculture. Agriculture was the predominant activity in rural
areas until decades ago [21] and has become a minority activity due to the transformations
of the global economy and its greater mechanisation [22] and it does not generate enough
income to sustain the population in rural areas. For this reason, the agricultural sector
should be complemented with other economic activities in rural areas, as recommended
by organisations such as the EU [21–23] and the OECD [2,24–26]. Thus, there are papers
in which different types of complementary activities, such as rural tourism, the revalua-
tion of natural heritage, the promotion of agroecological products, the transformation of
agricultural areas into industrial land, the introduction of ICTs and internet access in rural
areas, improve their communications and teleworking or the design of sustainable housing
that can fundamentally attract new settlers. In addition, some papers that have focused on
initiatives with new models of development, such as Leader at European level or the design
of smart villages, have been put forward. As a complement, other papers have focused on
the design of indicator models to measure the sustainable rural development strategies.

In the following paragraphs, the main results of the papers presented are detailed.
In Spain, there are cases presented such as the strategies carried out in the rural and

coastal communities of Galicia [27], where the aim has been to achieve complementary
incomes for fishermen by means of the diversification of the Common Fisheries Policy aid
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(CFP). It focused on creating synergies between the fishing sector and tourism and trying
to implement a fishing tourism. However, its results are not yet as expected in terms of
employment despite the financial support, not only from EU aid, but also from the regional
government. This is due to the fishermen’s lack of experience and previous training in
tourism activities, their advanced age, the irregular distribution of these activities and the
regulatory restrictions of the Spanish legal system that made it very difficult for people
other than the crew to embark on boats dedicated to fishing as their main activity.

There is a study about Murcia [28], which analyses the transformation of large areas
in this region into irrigated land over the last 30 years (the majority of which are former
rainfed areas). The conclusions presented in this work show that although at an economic
level they are obtaining high profitability and favouring the stabilisation of the population
in this region, at an environmental level and due to the water deficit in this region, the
consequences are not as beneficial. They present an excessive dependence on water
transfers from hydrographic basins in other regions such as those of the Tagus river, an
over-exploitation of aquifers and the reduction of natural flows and, lastly, the possibility
of the disappearance of these areas in future decades if these external transfers diminish.

LEADER programme aid and their entrepreneurs are analysed in Andalusia [29]. The
authors focus on two aspects: social and spatial disparities in the distribution of funds
and the success or failure of the projects granted in the period 2007–2015. In the results on
failed projects, those that were granted but not executed, it is determined that this was due
to different causes: the degree of rurality, women and young people and the distance to
cities had higher failure rates, and therefore those placed with a higher success rate were
the projects located in peri-urban areas.

Being Extremadura the study area, four papers are presented. The first one focuses
on the analysis of the LEADER programme [30] in a mountain territory, based on the
intangible aspect of the design and success of these development programmes (less stud-
ied because most approaches have focused on economic aspects). Using a qualitative
methodology with surveys of relevant actors who have participated in the process (public
and government sectors, businessmen, associations), it has been determined that aspects
such as the contribution of LEADER to the county identity are well valued, but others,
such as the participation of the local population in decision-making, are still considered to
be scarce.

The second one [31] shows the success that a polycentric system of small towns well
distributed throughout the territory can help to maintain the rural population in certain
areas located in Extremadura through rural–urban partnerships and integrated territorial
investments. A polycentric system can help in the design of new political strategies in the
fight against the demographic challenge and in the recovery of the so-called “empty Spain”.

The third paper [32] focuses on how hunting tourism in rural areas with a deep-
rooted hunting tradition is favouring the introduction of new incomes by creating an
accommodation infrastructure. The results of this paper (carried out with questionnaires
and statistical techniques) show that hunting tourists also take advantage of their stay to
carry out other activities in the area, which can produce synergies with other sectors such
as restaurants and leisure activities complementary to hunting.

Finally, the fourth analyses [33] the business agglomerations in rural districts (LAG) of
LEADER. A typology of three classes according to their number of companies, employment,
specialization, income generated, weight within the region and their degree of innovation
is created. The results show those areas where there are booming industrial sectors related
to a specialisation sector, mostly agri-food or meat, and which can be exploited by the rural
development strategies of the rural districts in their investments.

A new composite indicator of sustainable rural development was established for
Aragón [34]. It is based on the vulnerability of the ecosystem services being designed.
This indicator is tested in 10 study areas and results in a ranking that produces a greater
disparity in levels of development when vulnerability is added to the process, suggesting

2
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that the environmental dimension and the perspective from which it is conceived and
applied are important in approaching sustainable rural development.

The activities that have enhanced the value of territorial heritage in declining areas are
analysed in Castilla la Mancha [35]. It highlighted through the creation of a co-operation
strategy between two counties that have a mining park and a Geopark, both recognised
by UNESCO as World Heritage Sites. This strategy of harnessing the potential synergy
between the two resources and offering a shared quality tourism resource has also been
developed in collaboration between the institutions (top-down approach) and supported
by the local population (bottom-up) as co-operative strategies that aim to minimise depop-
ulation processes in areas in crisis.

Outside Spain but within in Europe, a paper about Poland [36] is presented. It is one of
the initiatives being promoted by the EU, the design of smart villages, where establishing
new technologies and an efficient internet network could favour the maintenance of
the population in rural areas. In this work and using detailed socio-economic data, an
association has been established between poor internet access and rural decline. The
pre-liminary findings of implementing smart villages in Poland present theoretical and
methodological dilemmas, but these are expected to be overcome as the implementation of
these initiatives helps to encourage other areas to participate because of improvements in
their economic incomes and maintenance of the population.

About America, there are two papers. The first is about Mexico [37], and more specifi-
cally in rural areas of the Yucatan Peninsula, where the aim has been to achieve sustainable
rural development by supporting agroecological products. In this study, interviews were
carried out to analyse the role of entrepreneurs and their vision of public policies in the
promotion of this activity in order to achieve development. The visions obtained were
pessimistic because there is still a policy of little support for these activities, inadequate
management and trust in the public management and in the structure of the sector itself. In
addition, the entrepreneurs say they encounter other problems as the still low profitability
due to an insufficient commercial distribution network, the lack of ecological awareness
among consumers and the lack of training of the farmers themselves when it comes to
carrying out their projects.

The second in the USA [38] is a case study on new sustainable residential construction
in rural areas with a pilot project in Texas. They analysed the most efficient materials and
energy systems with the lowest economic cost. It is to show a model that in the medium
term recovers the additional investment in the construction of this sustainable housing and
that positively affects the environment by reducing pollution and the use of non-renewable
energies. As a proposal, the authors argue that administrations should promote regulations
and codes that advocate the implementation of this type of construction in rural areas that
can encourage new settlers to move in.

Finally, three papers are in Asia, two of them in China and another in Kazakhstan.
The first one in China has focused [39] on the leasing of forestland by farmers for

sustainable harvesting and income extension and the factors that contribute to its success.
The results show that the age and educational level of the farmers, the proportion of income
from other non-agricultural sources, the benefits they obtain from these leases and whether
institutional and market factors facilitate the procedures (simpler in some areas than in
others) have encouraged them to expand their income with other activities carried out on
the leased forest land.

The second one in China [40] has focused on designing a weighted geographical
regression model to analyse a pilot land reform system in 25 cities in the Dingzhou area,
consisting of the transfer of industrial land to agricultural land. Positive correlations will
be obtained with the price of industrial transfer land in those areas with demographic
and economic growth, greater population density, health resources and proximity to cities
because they are the most demanded and most profitable. It can be a reference model for
the sustainable use of industrial land.

3
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The paper of Kazakhstan [41] is about the agricultural intensification of peri-urban
areas in the Shortandy district based on an integrated study of land use dynamics and
sustainable development indicators (SDI). The results show that the increase of agricultural
land in peri-urban areas is achieving economic, social and environmental development.
Therefore, the methodological approach can be a starting point for similar studies in other
areas and also these new uses can produce economic and social development in declining
rural areas which, due to their proximity to the city, can take advantage of this proximity
to produce flows between them.

The papers in this special issue evidence the many public and private strategies that are
being pursued to achieve sustainable rural development in declining areas. The diversity
of approaches and challenges offer a vision of the practical application of these strategies
and the obstacles or difficulties that many of them are having to achieve their objectives.
All of these strategies intended to achieve economic dynamism that is respectful of the
environment and from there to be able to reduce the regressive demographic processes
in rural areas. These are different approaches that allow us to contribute, from scientific,
holistic and multidisciplinary knowledge, new strategies that can help decision making
in public policy managers and in equitable planning and management strategies. It is a
current issue that can still be further developed in new special monographs due to the
numerous initiatives and projects that are being carried out.

Funding: This research has had the support and funding of the European Regional Development
Fund (ERDF), European Social Fund (ESF) and Government of Extremadura (Spain) funded this
research and the APC to the DESOSTE research group (Grant number GR18052).

Conflicts of Interest: The authors declare no conflict of interest.
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Abstract: The suburban territories of large cities are transitional zones where intensive transformations
in land use are constantly taking place. Therefore, the presented work is devoted to an integrated
assessment of land use changes in the Shortandy district (Kazakhstan) based on an integrated study
of the dynamics of land use and sustainable development indicators (SDIs). It was found that the
main tendency in the land use of this Peri-urban area (PUA) during 1992–2018 is their intensification,
through an increase in arable lands. Kazakhstan only recently started the systematic collection of SDIs
according to international standards. Therefore, to assess the sustainable development of the study
area, limited amounts of information were available. Nevertheless, the use of SDIs from 2007 to 2017
showed that the growth of economic development inthe study area is almost adequately accompanied
by an increase in the level of social and environmental development. The methodological approach
used can be widely used to assess the sustainable development of specific territories in general and
the development of the capital of Kazakhstan and their PUA, in particular.

Keywords: land use change; analyze; sustainable development; Shortandy district

1. Introduction

According to the Food and Agriculture Organization (FAO) statement on food security “by 2050,
the world’s population will grow to almost 10 billion,” which will increase food demand by about
50% compared to 2013 [1]. At the same time, the share of the rural population will decrease, and the
urban population of the world will reach 68% [2]. Increased food production is recommended to be
accompanied by sustainable agricultural land management [3], including PUA.

The purpose of increasing the effectiveness of land use management is to stop or at least slow down
the negative impact of land use on natural resources. Moreover, adverse processes are often understood
as degradation of the soil cover under the influence of various types of erosion [4], desertification
and salinization [5,6], depletion of soil fertility [7], pollution [8], reduced water quality [9], land grabs
by rapidly growing cities and their consequences [10], etc. These local changes in land use together
have a global impact on climate, hydrology, biogeochemistry, biodiversity and the ability of biological
systems to meet human needs [11,12]. Besides, changes in land use significantly affect the energy
balance of the entire Earth and the biogeochemical cycles in it, of which 60% are associated with direct
human activities (for example, urban sprawl and intensification of agriculture) and only 40% with
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indirect environmental factors (for example, climate change) [13–17].Ultimately, these undesirable
processes occurring in the environment, if detected and not prevented in time, lead to undesirable
economic, social and environmental consequences, the indicators of which should also be measured
and evaluated. It is emphasized that the process of sustainable development is multidimensional and
interdisciplinary, and the indicators proposed for its assessment are an attempt to combine them into a
measurable set [18–21], which usually focus on a certain aspect of sustainable development.

In the light of the above context, there is an urgent need for a comprehensive and systematic assessment
of changes in land use, environmental factors, economic and social conditions by instrumental and
statistical methods based on indicators of sustainable development (SDI) [22].

On the one hand, the transformation of land use is the main driver of environmental change at
all levels. Instrumental methods using Remote Sensing (RS) and Geographic Information Systems
(GIS) are widely used to evaluate Land Use and Land Cover (LULC) changes. The accuracy of the
LULC assessment using RS and GIS depends on the potential of the devices used and their sensors,
the frequency of measurement repeatability and the qualifications of an expert [23–25]. For example,
the assessment of long-term LULC changes based on RS and GIS is implemented at the global, regional,
national and local levels [26–31]. It is obvious that over time, the level of reliability of the assessment of
changes in LULC will increase with the development of geoinformatics, in general, and geoinformation
technologies, in particular. Apparently, instrumental research methods supplemented by data on the
state of social, economic and environmental factors may be more useful in assessing the sustainable
development of a particular territory.

On the other hand, the concept of sustainable development is one of the doctrines of the economy
and assumes that “it meets the needs of the present, without compromising the ability of future
generations to satisfy their own needs” [32]. The Sustainable Development Goals (SDGs) are the
foundation for a better and sustainable future for all. They address the global challenges that we
face, including those related to poverty, inequality, climate change, environmental degradation, peace
and justice. All 17 SDGs are interlinked [33] and provide for the balance between economic growth
(economic aspect), care for nature (environmental aspect) and quality of life (social aspect), and are
closely related to space and land use. To assess the transformation of sustainable development,
different approaches are used [34]. In our opinion, studies on sustainable development using LULC
digital maps in integration with economic social and environmental indicators are of the greatest
interest. This is because land use always represents a correlation between different economic, social
and environmental needs [35]. For example, LULC digital maps were used in conjunction with
environmental statistics [35,36], land use intensity [37], socio-economic consequences of land use [38],
and a combination of environmental, economic and social factors based on land processing [22].
In order to conduct such comprehensive studies, in addition to reliable digital cards, reliable SDI [39,40]
and adequate methodological approaches are additionally needed.

In Kazakhstan, to date, research in the field of sustainable development has been carried out either
using LULC digital maps [41], or using reliable scientific and official source statistical data [42]. Initial
statistical indicators of sustainable development to date in the republic have not been fully systematized
according to the requirements of the SDGs, the use of which still requires their transformation into three
or more stages. Nevertheless, the republic fully supports the principles of sustainable development [43]
and the country has joined the United Nations (UN) special program “Sustainable Development Goals
for the Period until 2030” [44]. Therefore, to monitor the sustainable development of land use, the RS
group was created from KazEOSAT 1 and KazEOSAT 2 (Kazakhstan) [45]. In addition, in recent
years, studies have been launched in the field of long-term observation of changes in LULC using
RS [41,46–51]. However, the problem of a comprehensive assessment of the sustainable development
of PUA using instrumental methods for studying changes in land use in combination with the use of
SDI remains open.

Based on the foregoing, the goal of our research is a comprehensive assessment of the sustainable
development of the Shortandy region, which is the PUA of the metropolis Nur-Sultan, using
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instrumental and statistical indicators of sustainable development. The research objectives are
the development of spatial and temporal LULC maps for determining changes in land use trends,
as well as assessing the level of sustainable development of the Shortandy district based on a multi-step
transformation of the currently available initial statistical indicators of sustainable development in the
fields of ecology, economics and social conditions.

2. Materials and Methods

2.1. Study Area

The research area is the Shortandy district, Akmola oblast, which is located on the northern
border of the city Nur-Sultan which isthe capital of Kazakhstan (Figure 1), where lack of free space is a
problem, as in many other metropolises.

 

 

Figure 1. Digital elevation map [52] of the Shortandy district.

The area of interest (AOI) covers an area of 4675.6 km2. There are 11 villages in the district.
The population of the district as of January 1, 2018, was 29,421 people. The region specializes in gold
mining, grain production, livestock farming and processing of agricultural products. The industry
focus is agrarian-industrial. A railway passes through the territory of the Shortandy region in several
directions: Almaty-Petropavlovsk, Kokshetau-Kyzylorda, etc., roads of international, republican and
regional significance, which makes it attractive both for the development of industry and agriculture.
The hydrographic network is represented by 11 lakes and several small drains, the flow of which
is insignificant. The main water artery flowing through the territory of the district is the Damsa
River [53–55].

2.2. Data

Landsat data 5 and 8 [56] for 1992, 1998, 2008, 2018 were used to study land use
changes in the AOI. The Metadata of images are: LT51550241992155ISP00; LT51560241992162ISP00;
LT51550241998267BIK00; LT51560241998258BIK00; LT51550242008103BJC01; LT51560242008126KHC01;
LC81550242018146LGN00; LC81560242018185LGN00.

To assess the sustainability of the development of the district, we used statistical data obtained
from the relevant internet resources of Kazakhstan [57,58], as well as from the official data provided by
the “Republican Scientific and Methodological Centre of the Agrochemical Service” of the Ministry of
Agriculture of the Republic of Kazakhstan” (RSMCAS).
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2.3. Methods

Methodology for classifying land use, it’s accuracy assessment and land use map generation is
described in our previous work [41], which used the methodological approaches and solutions given
in [52,56,59–62]. Methods of assessing sustainable development include four steps (Figure 2) [63].

 

Figure 2. Methods of assessing sustainable development [63] of Shortandy district.

Table 1 shows the three groups of SDIs we used: economic, social, and environmental.

Table 1. Indicators for the assessment of sustainable development of Shortandy district.

Indicators Indicator’s Title Unit of Measurement

Economic

The volume of industrial output million tenge

The volume of output of plant products million tenge

The volume of output of animal products million tenge

Investment in fixed capital million tenge

Social

Population; thousand people

Ratio of the average monthly salary to the average wage
in the economy as a hole

%

Unemployment rate; %

Natural population migration coefficient %

Provision of rural population with drinking water %

The share of paved roads in the total length of roads Per mille

Environmental

The weighted average content of humus; %

The weighted average content of easily mobile nitrogen %

The weighted average content of phosphorus; %

The weighted average content of exchangeable potassium %

3. Results

3.1. Land Use Changes in Shortandy District

The land use classification of the Shortandy district for the period 1992–2018 indicates the presence
of noticeable changes in land use (Tables 2 and 3). Agricultural land occupies the bulk of the AOI
(~96%, with arable land ~66% and pasture ~30%), which is clearly seen in Figure 3. In 1992, arable
lands and pastures amounted to 95.83%; in 1998, 95.84%; in 2008, 95.71%; and in 2018, 95.61% (Table 2).
From the above data, it can be seen that there was a gradual increase in the area of arable land mainly
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due to pasture ploughing (Table 3). From 1992 to 1998, there was only a slight tendency to reduce
pastures and increase arable lands. Noticeable increases in the share of arable land began in 1998.
The territories occupied by arable land from 1992 to 2008 increased by 1.4 km2, and from 1992 to 2018
by 16.5 km2.

Table 2. Characteristics of land use changes in Shortandy district.

Land Use Classes

Area

1992 1998 2008 2018

km2 % km2 % km2 % km2 %

Arable land 3057.5 66.05 3057.70 66.06 3058.90 66.08 3074.00 66.41

Pasture 1378.50 29.78 1378.30 29.78 1374.40 29.69 1358.00 29.34

Water 125.00 2.70 125.00 2.70 125.00 2.70 125.00 2.70

Forest 36.70 0.79 36.70 0.79 37.40 0.81 37.60 0.81

Built-up area 31.10 0.67 31.10 0.67 33.10 0.72 34.20 0.74

Total 4628.80 100 4628.80 100 4628.80 100 4628.80 100

Overall accuracy (%) 93.1 92.2 94.7 94.0

Kappa 0.85 0.83 0.89 0.89

Table 3. Land use area difference of Shortandy district between 1992–2018.

Land Use Classes
Area of Difference (km2)

1992–1998 1992–2008 1992–2018

Arable land 0.20 1.40 16.50

Pasture −0.20 −4.10 −20.50

Water 0.00 0.00 0.00

Forest 0.00 0.70 0.90

Built-up area 0.00 2.00 3.10

− − −

 

 

 

Figure 3. Land use map of Shortandy district.

Over the same period (1992–2018), the rangelands AOI decreased by 20.5 km2, of which 16.5 km2

became arable land. A typical example of the expansion of the sown area due to the ploughing of
pastures is shown in Figure 4.
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Figure 4. An example of change the area of arable land in Shortandy district (A) from1992 (B) to 2018 (C).

The area of water bodies over the years of research remained virtually unchanged and remained
at the level of 2.7%.

Forests in the study area occupy less than one percent (0.79%–0.81%). It was noted that the area
used for growing trees markedly increased, mainly due to the planting of new forest stands [64].

Urban areas occupy only 0.67%–0.72% of the entire territory of the district. From 1992 to 1998,
until the city of Akmola was declared the capital of the republic, the area of the urbanized territories
of the district remained unchanged. From 1998 to 2008, the built-up area of the district increased by
2.0 km2. From 1992 to 2018, the total built-up area increased by 3.1 km2 compared to the beginning of
our observations.

The overall classification accuracy of land use varied between 92.2%–95.0%. The Kappa coefficient
for classified images in 1992 was 0.85; in 1998, 0.83; in 2008, 0.89; and in 2018, 0.89, which indicates the
reliability of our land use classification (Table 2).

3.2. Analyze of Sustainable Development of Shortandy District

The results of the calculation of SDI are shown in Table 4. In general, there are positive changes
intheeconomicandsocialSDI, whichis possible due to strong growth offixed assets in agriculture and
industrial production of Shortandy district.

Table 4. The individual integrated sustainable development indicators (SDI)of Shortandy district
in 2007–2017.

Year Economic Social Environmental

2007 0.56 0.64 0.66

2008 0.58 0.74 0.69

2010 0.69 0.78 0.71

2014 0.83 0.77 0.85

2017 0.91 0.77 0.85
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The limitation of the period of assessment of sustainable development from 2007 to 2017 is due
to the lack of SDIs that have been conducted hitherto unsystematically on the scale of not only the
Shortandy district but the whole republic [65].

In the social sphere, individual indicators are also improving. However, their pace of development
is slightly lower than the economic sector. The best SDI in the social sphere was achieved in 2014, after
which stagnation was observed.

It should be noted that, according to RSMCAS, an increase in the amountof arable lands is
observed, where there is no restoration of soil humus. For example, the weighted average humus
content in AOI soils decreased by about 30% compared with 1989, and this process has not completely
stopped. At the same time, in recent years, there has been a tendency to increase in the study area soils
the mobile form of nitrogen, phosphorus and potassium, which is apparently due to the intensive use
of arable land, where it is difficult to obtain high yields without fertilizing.

Evaluation of individual SDI study area allows building hypothetical sustainability testing grounds
based on local criteria over some of the years (Figure 5).

Figure 5. Polygons of sustainable development of Shortandy district in 2007–2017.

In general, the nature of the change in the size and shape of landfills convincingly indicates a
steady increase in integrated economic, social and environmental indicators. Forms of test polygons
are quite smooth, but not always an ideal triangle. This indicates an uneven change in one or another
integral indicator over years or measured periods of time, which is quite logical. In this regard,
a relatively small deviation of the triangle of 2007 and 2017 towards environmental indicators can be
noted, which indicates a noticeable criticality of this indicator in comparison with the economic and
social characteristics of the sustainable development of the Shortandy district.

A comprehensive integral indicator of sustainable development of AOI is shown in Figure 6.

 

Figure 6. The dynamics of the complex SDI of Shortandy district in 2007–2017.
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Changes in the comprehensive indicator of sustainable development, which combines all three
integrated indicators of economic, environmental and social development, indicate a positive trend.
During the estimated period, the process of improving all three sides of development was generally
going on, although these dynamics slowed down in the period from 2014 to 2017.

The analysis allows us to conclude about the positive dynamics of the integral index of stability of
the Shortandy district. Such changes are primarily associated with a relatively high level of investment
in the economy of the study area.

4. Discussion

Comprehensive studies aimed at assessing the sustainable development of PUA, which can be
divided into two large groups. The first group is land use research using the advantages of instrumental
methods (RS and GIS), the second is the widespread use of knowledge-based on transformed statistics
in the field of economic and social sciences, as well as environmental protection.

To evaluate changes in land use, RS is presented as a tool to obtain information about an object
or a phenomenon at a distance and in a non-destructive way to conduct a spatiotemporal analysis
of long-term trends in land use development [22,66]. However, not one of the land use features is
measured directly using RS instruments. The relationship between what is measured (radiation) and
the characteristics of the land use must be modelled to deduce the last from the first. Therefore, the use
of RS to study land usechanges is always accompanied by an assessment of classification accuracy [67].

Interest in the instrumental assessment of land use is very high, since it has moved to a new
level [29] and, due to its unique characteristics, can be extremely useful for assessing the sustainable
development of territories: local, national, regional and global.

One example in this regard is the Polish Coordination of Information of Environment (CORINE)
Land Cover, which assessesthe period from 1990 to 2018 [68]. Interpreting changes in the time horizon,
one can obtain information on change trends, which is a valuable guide for the further development
of sustainable development policies [22]. This is evidenced by the increase in the depth of land use
analysis, associated with sustainable development goals [31,69]. Of considerable interest is the study of
processes and determination of sustainable development paths in PUAs, which are caused by modern
trends in the growth of urban population in the world [2]. Researches by instrumental methods
of specific PUAs are carried out from the following positions: assessing the risk of competition for
land-based on spatial indicators [70] the impact of urban expansion on the intensity of agricultural
land use [71] and their losses [72,73]; urban planning and management policies [74]; valuation of
ecosystem services [75]; assessment of degradation and loss of productive agricultural land [76]; search
for driving forces affecting land use [77], etc. Those instrumental approaches to land use assessment
can identify the main trends in spatial changes in PUAs for making objective decisions on sustainable
development of PUAs.

At the same time, without the use of sustainable development indicators (SDI), based on the
transformation of the initial statistical data in the field of economic and social sciences, as well as
environmental protection, it is impossible to objectively assess the sustainability of rural development [63],
including PUAs.

To this end, a single SDI metadata catalogue and international guidelines have been developed [78].
SDIs have many functions and can lead to more effective decisions by simplifying, refining and making
summary information available to politicians. SDIs can help measure and calibrate progress toward
sustainable development goals, and can also provide early warning to prevent economic, social and
environmental failures [79].

The concept of sustainable development is an attempt to combine growing concern about
a number of environmental problems with socio-economic problems [80], which are difficult to
accomplish using only instrumental methods. The science of sustainability is based on the study
of interdisciplinary connections and combines natural, social, humanitarian, engineering and other
sciences to assess the long-term integrity of the environment [81]. For example, in order to identify
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mechanisms for sustainable development of PUAs, the processes driving the current global land
grabbing are analyzed [82]. The expansion of cities to arable land may be accompanied by a decrease
in the sustainability of the development of PUAs [83]; therefore, this problem becomes one of the key
research areas, as it is associated with food security [84]. It is argued that a general agricultural and/or
socio-economic profile may not be sufficient to understand sustainable development between urban
and rural areas and suggest stricter definitions [85], as well as a new approach [86] aimed at identifying
the socio-economic consequences of this process. Diversification in suburban agriculture [87], as well
as an approach based on smart specialization [88], etc., can play a positive role in increasing the
sustainability of the development of PUAs.

Researchers studying the problems of sustainable development of rural areas of Kazakhstan so
far consider solutions to this problem at the level of the whole country. For sustainable development,
countries propose diversification of the economy [42]; the development of “clean” production,
the rational use of natural resources with the maximum possible preservation of the environment
through improved technologies [37]; the development of industrial and social infrastructure [89];
solving the problem of accessibility and data quality [90]; studying the positive foreign practice of
regulating land relations [91]; and taking into account economic, social, environmental and institutional
factors of each region of the republic and choose adequate indicators [92].

For the quantitative assessment of sustainable rural development using indicators of sustainable
development, two main approaches are distinguished [93–95]: the creation of separate indicators
combined into a system [93,94] and a single integrated indicator [92].

In this regard, international guidelines will serve for national SDI kits, which should be developed
taking into account the availability of relevant statistics and reflect the specific situation in countries and
specific administrative-territorial units of the country. Therefore, Kazakhstan joined the development
of initiatives and measures for sustainable development goals (SDGs) within the framework of the
2030 Agenda [43] and began to collect information according to sustainable development goals
indicators [95].

At the same time, the historical imbalance, when a country consumes resources disproportionately
compared to their production, is the basis for future problems of sustainable development of Kazakhstan.
Calculations showed that reaching the trajectory of “sustainable development” can be ensured if the
coefficient of resource utilization is 53%, but not lower than 43% [96]. When forecasting sustainable
socio-economic growth, Kazakhstan adheres to three scenarios: optimistic, basic and pessimistic [97].
The forecasted values of Kazakhstan’s sustainable growth for 2020–2024, when estimated according to
the basic scenario, assumed an oil price of $55 [98]. Real Gross Domestic Product (GDP) growth was
projected at 4.1% in 2020. In 2024, it was supposed to reach 4.7%. For five years, the average annual
GDP growth rate would be 4.4%. The pessimistic forecast [93] is associated with a decrease in oil prices,
which are formed on world markets [99], and the COVID-19 virus epidemic has also added to it [100].
During this period, the government of Kazakhstan is considering the worst option for socio-economic
development [101]; the results of such a forecast are not yet available to us. It should be emphasized
that in the case of a pessimistic scenario, the adoption of anti-crisis measures is envisaged [97]. They
cover measures to ensure macroeconomic stability, including monetary policy instruments, targeted
measures to support the real economy, small and medium-sized businesses, and social security. At the
same time, depending on the specifics of the crisis, the measures will be revised and adapted to current
realities and sustainable development will continue, but its pace will decrease.

The forecast for sustainable development in Russia and Central Asian countries for the future is
being formed as in Kazakhstan [102,103]. That is, the sustainable development of Kazakhstan’s closest
neighbours also depends on the prices of world markets.

It is quite interesting to consider the comparative aspects of the official sustainable development
index between Kazakhstan and the Russian Federation [104]. During 1990 and 2015, the sustainable
development index in Russia was constantly higher than in Kazakhstan. This indicates the need for
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close attention of the government of Kazakhstan to the problem of sustainable development in its
republic since the country has already joined the goals of sustainable development 2030.

Thus, the presented material shows that for the most objective assessment of the sustainability of
the development of PUAs, it is necessary to use an integrated assessment using instrumental studies of
multi-temporal LULC changes and SDI statistical indicators. An example of such an approach already
exists [22,35,36,38,105]. However, most of these studies are related to the study of urbanization of
cities, and the ways of integrating the results of the LULC study with all three SDI groups (economic,
environmental andsocial) for rural areas remain insufficiently studied.In this paper, we also tried to
supplement the dynamics of spatiotemporal changes in LULC with SDI analysis using the example
of the Shortandy district. In general, the results show the usefulness of the chosen approach, where
the development trend of land use and the degree of PUA stability are comprehensively determined.
At the same time, due to the limited information on SDI that Kazakhstan has just begun collecting, our
work should be considered as an initial step in the chosen areas of research. Nevertheless, the results
obtained are of significant value for local and republican bodies interested in developing sustainable
development plans.

5. Conclusions

As a result of the studies, a comprehensive assessment of the development of the Shortandy region,
which is the PUA of a fast-growing metropolis, was carried out. As a result, information was received:

• on the spatiotemporal change in the structure of the LULC using the instrumental analysis method
(RS and GIS);

• on the development of the economic, environmental and social potential of the AOI with the
use of statistical indicators transformed and combined into three target groups of sustainable
development indicators; specifically, economic, ecological and social characteristics.

The study of changes in the land use structure in the AOI from 1992 to 2018 using digital maps
revealed an intensification of land use in the study area due to the constant increase in the share of
arable land in the LULC structure.

Using the methodology of multi-step conversion of source statistical data into individual, integrated
and aggregated of sustainable development indicators revealed that in the last 10years (from 2007 to
2017) there has been a steady development of AOI.

Thus, we have shown that the integrated use of instrumental data and systematic statistical
indicators allows us to assess the tendency of land use and the sustainability of the development of a
particular agricultural region as a whole. At the same time, due to a lack of initial statistical indicators
for AOI, we were not able to evaluate the entire study period covered by the land use study (1992–2018).
As a result, we should have limited ourselves to SDI analysis only from 2007 to 2017 with a relatively
small number of indicators. Nevertheless, the information obtained in our work is valuable material
for interested authorities to plan their activities in the field of sustainable development of a specific
PUA. In addition, our approach gives other researchers the opportunity to expand their research in the
field of assessing the sustainable development of specific territories, such as the Shortandy district.

The future problems of sustainable development of Kazakhstan are based on the historical
imbalance when a country consumes resources disproportionately compared to their production.
When forecasting sustainable socio-economic growth, Kazakhstan adheres to three scenarios: optimistic,
basic and pessimistic. In all scenarios, sustainable development will continue, but its pace will vary
depending on the specifics of the crisis.
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Abstract: This paper offers an approach to Yucatecan social reality in terms of entrepreneurship
and the process of creating companies dedicated to the production and/or commercialization of
agroecological products, considering its contribution to sustainable rural development. The key actors’
perspective towards the existence of policies that favor land sustainability, assist in the development
of rural areas and their population, and support these business initiatives is also presented. Likewise,
it illustrates the small entrepreneurs’ standpoint on the role of public institutions in promoting wealth
generation and sustainable development in lower growth areas, such as the state of Yucatan, in Mexico.
A qualitative methodology was used for this research, based on in-depth interviews with a group of
businessmen and -women from the region. The main results give a pessimistic view of institutional
concern regarding both production and consumption of agroecological products and, therefore,
the promotion of these enterprises for the socioeconomic development of Yucatan. From these
findings, we detect: (a) A policy of scarce support for this type of production, due to political
priorities; (b) inadequate management that prevents the consolidation of certain structures needed to
support agroecological enterprises; (c) a lack of confidence in the Yucatecan government, which does
not promote or support a social network of collaboration between agroecological producers and
marketers; (d) a difficulty in undertaking agroecological enterprises because of social and cultural
norms and poor environmental awareness among the population; (e) significant training deficiencies
among entrepreneurs in agroecological agriculture; (f) absence of adequate distribution channels
for agroecological products; and (g) excessive bureaucratic obstacles through laws that hinder
entrepreneurial processes.

Keywords: entrepreneurship; agroecological production; sustainable development; public institutions; rurality

1. Introduction

In order to combat the decreasing population of rural areas, it is of considerable importance that
public institutions encourage entrepreneurial initiatives that generate wealth and employment in
a sustainable manner. Such measures would prevent the depletion and degradation of these areas
and contribute to the development of the territories in accordance with their natural resources and
biodiversity [1,2].

The neoliberal economical model has caused enormous damage to the planet. Governments in
rural areas are faced with the dilemma of either maintaining the current paradigm or transitioning to a
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new one based on a notion known by multiple names: Organic, biological, ecological, or biodynamic
agriculture [3].

Since its emergence in the early 1980s, the concept of agroecology has evolved both in approach and
analysis. In its beginnings, this term referred to “the application of ecological concepts and principles to
the design and management of sustainable agroecosystems, or the science of sustainable agriculture” [4]
(p. 599), encouraging farmers to substitute the inputs and practices of conventional industrial farming
and move towards certifiable organic production systems. By the end of the 1990s agroecology was
conceived as a way of building relationship-based market systems that are equitable, fair, and accessible
for all, focusing on political economy: “The approach is grounded in ecological thinking where a
holistic, systems-level understanding of food system sustainability is required” [4] (p. 599). Today,
agroecology is both a new discipline and a practice “seeking to develop food and fiber production
in a sustainable manner. At the same time, it is a broader social movement integrating politically
the social actors who promote institutional and social changes towards sustainable agriculture” [5]
(p. 485). The aforementioned paradigm shift implies, for national governments and public institutions,
a transformation in perception of the countryside and its inhabitants. This transformation must be
manifested in the promotion of agroecological entrepreneurial initiatives that contribute to sustainable
territorial development.

This document presents the results of a study on entrepreneurial initiatives in the agroecological
sector of the Mexican state of Yucatan. These initiatives function as a sustainable development option
for entrepreneurs by contributing to the preservation of their lands, the improvement of their quality
of life, and the adoption of a natural and healthy food culture.

In Yucatan, agroecological products are those derived from chemical-free agriculture and farming,
that is, natural products subjected to a natural production process that respects the cycles and elements
provided by nature [6]. This type of merchandise could include both those with and without organic
qualifications. It is pertinent to mention this since only a portion of the agroecological produce is certified
as organic by the Mexican government’s Secretariat of Agriculture, Livestock, Rural Development,
Fisheries and Food (SAGARPA). The “Organico SAGARPA México” seal is the accreditation granted
to products that meet quality, health, and food safety guidelines; it also guarantees consumers that the
Mexican standards established in the Organic Products Law have been complied with [7].

The role of institutions is fundamental, not only in the economic aspect by implementing policies
to promote this type of entrepreneurial projects, but also in the educational and social aspect by
generating awareness among the population that sustainable development implies the moderate and
rational exploitation of natural resources, taking care to preserve them for future generations.

Mexico’s agroecology sector has experienced dynamic growth since 1996 (the organic surface area,
the number of producers, and the foreign exchange generated have grown at an annual rate of over
25% concentrated in the Mexican states of Oaxaca and Chiapas, the poorest in the country). However,
organic agriculture in the country has only developed due to the efforts of the producers themselves [3].
The meagre support of official institutions, a condition known as “institutional inertia” or inability to
assimilate change, which also occurs in the state of Yucatan, is particularly noteworthy [8]. Despite
the existence of a robust legal framework in Mexico on this matter, laws have not translated into
sufficient institutional support [9]. The small-farming systems deal with “technical problems such as
pests and disease as well as the lack of markets and opportunities for commercialization . . . there is
also evidence of failures by the government in terms of the lack of public policy and programs geared
toward promoting and incentivizing the use of these agroecological systems” [10] (p. 342).

The objectives of this study focus on ascertaining the existence of effective support for
agroecological production by public institutions at a national level in Mexico, but, mainly, in the state
of Yucatan. In this sense, we were keen to learn our witnesses’ opinion regarding: (a) The existence of
government policies that favor this sort of production, or, on the contrary, if there are many bureaucratic
or legal obstacles for the regulation of these activities; (b) social and cultural norms embedded in
the population to benefit such initiatives; (c) whether the entrepreneurs’ training is sufficient for the
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development of this type of business, and the main training deficiencies of the producers; (d) the
presence of production, distribution, and sale channels; (e) their promotion through public institutions;
and (f) the population’s income and environmental awareness as elements that facilitate and enable
these activities.

Based on this introduction, this article is structured in five further sections: Section 2, a theoretical
framework on agroecological entrepreneurship and production that refers to: The entrepreneurial process,
the role of public institutions in this process, the consideration of elements which favor agroecological
entrepreneurship (the training of entrepreneurs, the population’s income, and environmental awareness)
and, finally, agroecological production and the Slow Food market in Yucatan. Next, Section 3 presents the
materials and methods used in the study, explaining the geographical context in which the research has
been developed and the methodology that has been applied. Section 4 presents the results obtained from
the subjects who have been studied. Section 5 provides a discussion of the results obtained; and, finally,
Section 6 describes the conclusions reached and sets out the limitations of the study, as well as future lines of
research that could be established.

2. Entrepreneurship and Agroecological Production

2.1. Entrepreneurship and the Business Creation Process

In view of the consequences of globalization, in Yucatan, as in many regions of the world, there is
an increasingly important movement that strives for the preservation of the environment from a
perspective of sustainable local development. Consumers now respond to different visions of politics
and consumption, culture and economy [11]. Thus, nowadays the revival of varieties of plants and
foods threatened by agricultural standardization resulting from the extensive use of conventional
practices [12] has gained popularity amongst consumers who reject the assimilation of intensive
agriculture due to its negative impact on society and the environment [13]. From the perspective of
New Institutionalism (NI) based on social actors [14–17], the aforesaid situation has led to the creation
of a new institutional field [18], a concept based on Dimaggio and Powell, who described a set of
“organizations that, in the aggregate, constitute a recognized area of institutional life: key suppliers,
resource and product consumers, regulatory agencies and other organizations that produce similar
services and products” [19] (p. 148). The Slow Food movement is positioned in such an institutional
field as a result of the incorporation of new actors and the creation of an extended collective identity.
Now, it includes not only gastronomes, but also social justice activists and environmentalists [18].
Within this context, there is a movement among local entrepreneurs who have incorporated this vision
of sustainability, i.e., agroecological products, into their productive processes.

Entrepreneurship implies the entrepreneur’s vision, the creation of new economic opportunities
and the introduction of their ideas into the market, facing uncertainty and taking decisions related to
the location, form, and use of resources and institutions [20] (p. 18).

Although entrepreneurs are usually studied in a business context, several of their theoretical
principles such as networks, resource mobilization, business representation are also valid for other
kinds of organizations [21], for example, in the areas of education, culture, and agroecology.
Specialized literature distinguishes between traditional business-related entrepreneurship and social
entrepreneurship [22]. The latter is characterized by a concern for aspects that go beyond private profit,
mobilizing resources in areas with low productivity to strengthen the economy through job creation
for local residents [22,23], and also to preserve the environment.

Regardless of the entrepreneur’s orientation (traditional or social), the result of their initiatives tends to
crystalize into the creation of a company. This process is a complex phenomenon, contextualized around
specific moments and environments in which social, cultural, and economic factors interact [21,24–27].

Following the above, Kantis et al. [27] defined three stages in the company creation process:
The project gestation, the set-up, and the initial development of the firm. In each of these phases, certain
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main factors that affect the critical events of the said phases can be identified, all of which are shown in
Figure 1.

Figure 1. Entrepreneurial process. Source: Partially adapted from [27].

The growth of small successful businesses into large-sized organizations implies several
administrative and organizational adjustments for their creators [28]. Their ability to face these
adjustments is crucial to the survival and success of their companies.

2.2. The Role of Public Institutions in Entrepreneurship

For agroecological enterprises to become a clear and solid reality, they require a series of conditions
and factors that enable them to do so. Knowing that the public administrations’ relationships with,
and support for entrepreneurial projects can be identified as one of the said major factors, it is vital
to address the following question: Which significant aspects should prevail in their promotion of
entrepreneurship? (i) transparency, trust, and institutional responsibility; (ii) support for entrepreneurial
leadership, especially female leadership; and (iii) technological commitment.

First and foremost, relations with public administrations should be based on transparency
and trust [29]; they should be directed towards providing essential support to micro-enterprises
so that they get to be implemented. A study conducted by Ramírez et al. [30] in Mexico showed
that when the government generates support structures by investing, funding, and training in this
type of business, the results, even in cases of extreme vulnerability, are overwhelmingly positive.
In addition, these highly profitable social projects contribute to alleviating poverty even if maximum
levels of competitiveness are not achieved. Nevertheless, in reality this support does not occur exactly
as described above. There are diverse political priorities and management gaps that prevent the
consolidation of precise entrepreneurship support structures (co-working spaces, soft micro-credits,
tax facilities, and exemptions, etc.).

Furthermore, public institutions should potentialize female entrepreneurial leadership, given that it
effectively responds to the demands of competitive and rigorous environments that require perseverance,
effort, a certain degree of pragmatism, and ultimately unity [31]. Although this leadership ideal should
be contingent on socioeconomic situations and contexts, the fact is that women respond more and

26



Land 2020, 9, 401

better, as has been demonstrated in recent studies oriented towards the institutionalization of female
entrepreneurship [32].

Finally, technological incorporation allows the local/rural entrepreneurial processes not only to
have access to structural economic support, but also to become the center of a global perspective,
thanks to the existence of social media. For this purpose, the role of public administrations is still crucial
to supplying the indispensable infrastructures that facilitate online interconnections. New unexplored
paths are opening up in the rural sphere. It might even be possible to overcome the rural-urban
dichotomy that constantly emerges in connection with certain weaknesses and deficiencies made
explicit by the inhabitants. Taking advantage of technology requires institutional support, education,
and training of the population, as well as essential attitudinal changes so that individual action is
oriented towards collectivity and its benefits are evident. Considering new consumption habits,
new forms of leisure, and methods of selling and buying, there are experiences in this area which
demonstrate that agricultural and livestock producers can be geolocated through mobile telephony
(see Figure 2). Thus, producers who can promote their products, their retail outlets, and surroundings
are identified and localized [33].

 

Figure 2. Luraki APP. Source: [33].

2.3. Entrepreneur Training, the Population’s Income, and Environmental Awareness as Elements that Favor
Agroecological Entrepreneurship

Entrepreneur training is directly associated with the factors and conditions enabled by public
administrations in agroecological entrepreneurship projects. Moreover, the modernization of globalized
economies and their labor markets allows the acquisition of wealth, which determines the different
incomes of the population. It is this population which finds in the transformation processes of the
agri-food system the option to choose natural products from organic farming over products derived
from modern industrial agriculture. The public institutions that promote the industrial or ecological
agriculture sector [34] and those consumers who decide to buy agroecological products play a very
important role in this alternative.

The disjunctive between industrial agriculture and ecological agriculture opens two pathways for
entrepreneurial training. A first training, related to traditional agriculture, incorporates processes that
need large areas, sophisticated machinery, and the utilization of chemical products (synthetic fertilizers
and chemicals). It implies some environmental impact (especially pollution of soil, aquifers, and water
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resources) besides the devastating effects on living beings such as the decline of bee populations [35].
However, a second training scheme, linked to ecological agriculture, must incorporate traditional
techniques that, by definition, do not include chemical products. This training is complemented and
enriched by a variety of studies in Good Agricultural Practices, Masters degrees in the Organization and
Control of Cultivation Operations and in Cultivation Techniques, Masters in Agri-food Biotechnology,
Agricultural Engineering and Agri-food, and the use of ICTs and modern marketing techniques.

Certainly, environmental awareness, among both entrepreneurs and the general population, has a
favorable influence on agroecological entrepreneurship. It encourages the adoption of conscious food
consumption habits (related to questions of how much, how, when, and where). It also influences
concerns regarding distancing from traditional diets and good health, problems related to food
abundance and globalization—studied by the Sociology of Food—[36] and rural gastronomic tourism,
which promotes local culture and proposes the experiential component of food as a tourist product,
and indeed the main attraction of a destination [37] (p. 175).

Definitely, this environmental awareness was progressively established as the liberal economic
model changed to a new cyclical model of nature. In this new model, a green and circular economy
with eco-intelligent mobility, an endogenous development, a sustainable management, a sustainable
touristic product, and the fight against climate change took center stage [38–42].

In its report “The new Rural Paradigm: Politics and Governance” [43], the OECD seeks to explain
the paradigm shift in implemented rural development policies. It takes into account the diversity of
rural regions, their problems (migration, ageing, deterioration of skills, decline in labor productivity),
as well as the exploitation of available opportunities and assets. In the context of this paradigmatic
change, agroecological entrepreneurs tirelessly promote and develop their projects.

2.4. Agroecological Production and the Slow Food Market in Yucatan

In Yucatan, traditional agricultural activities such as the milpa and beekeeping are sustainable
development strategies that have allowed the preservation of a portion of the region’s forests. For this
reason, it is still possible to find Mayan biocultural heritage, where production practices reflect
traditional knowledge and belief systems that revolve around agroecology [44]. This is not the case
in other areas of Mexico, where extensive cattle farming, and commercial crops have replaced them,
eroding this patrimony and generating social conflicts as a result of globalization and neoliberal markets.

Specifically, the agricultural system of the milpa is based on polyculture: Combining corn, sweet potato,
pumpkin, and various types of legumes. In Yucatan one third of the land is still dedicated to the milpa [45].

However, the sustainability of the milpa system is threatened by the shortening of fallow periods
and the ever-decreasing diversity of crops integrated into the system.

The lack of interest and support from public institutions means that most of the public policies
applied to the rural sector have contributed to aggravating the environmental and socioeconomic
problem of the Mayan milpa. The solutions that have been implemented to modernize the milpa
system have been exogenous and poorly adapted to local conditions in the area, such as the use of
chemical fertilizers and hybrid corn seeds [45].

In this context of socio-environmental conflict in Yucatan, movements and support networks have
emerged to vindicate agroecological models and traditional sustainable production practices.

At the same time, following the international Slow Food movement that emerged in Italy in 1986,
the Mexican state of Yucatan saw the birth of Slow Food Yucatan, which promotes local food production,
the preservation of rich regional culinary traditions, and healthy eating. This, in turn, provides
economic benefits for local producers and health benefits for consumers of these types of products.

The Slow Food organization is located in 130 countries across five continents and is recognized by
the Food and Agriculture Organization (FAO) as a non-profit organization [46].

Slow Food’s “Earth Markets” project consists of bringing together markets around the globe that
offer healthy, quality food at a fair price, through direct contact with consumers, and guaranteeing
environmentally sustainable methods [47]. Today there are 57 markets in 17 countries.
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Established in 2010 by the Slow Food Yucatan Convivium in Mexico, the Earth Market “Mercado
Fresco” is held every Wednesday and Saturday in the Plaza Colón, a small square in Merida,
the state capital.

The Market has been included in “Slow Yucatán: Development of a good, clean and fair food
system, based on the sustainability model of the international project Slow Food Movement”, funded by
the W.K. Kellogg Foundation (WKKF). One of the objectives will be to use Slow Food Earth Markets to
consolidate networks of local producers through the marketing of their products.

In this sense, the Slow Food movement could play an important part in Yucatan by acting as a
nexus for the exchange of experiences among agroecological producers. The “Mercado Fresco” is
not a conventional market. It is linked to the slow and healthy food movement and its participants
must abide by increasingly strict guidelines not only for their own benefit and that of their consumers,
but also for the sake of achieving greater visibility for these microenterprises, since for some of them
this market is their only distribution channel.

Just over fifty food producers participate in this market. Most of them are Mexican, but there
are also Italian, French, American, German, Chilean, and Brazilian entrepreneurs who have chosen
to settle in Merida because of its quality of life. Fifty percent of the entrepreneurs are dedicated to
primary activities: They produce eggs, milk, vegetables, etc., and the other half are processors because
they cook their products. The market offers fruits and vegetables (spinach, lettuce, bananas, tropical
fruits, pumpkins, carrots), pork, and sausage from a hairless pig (a local breed of pigs), dried meat,
quail, eggs, butter, goat cheese, confectionery and baked goods, fruit juices, preserves, coconut milk,
etc. Traditional local dishes are also for sale, as well as Korean, German, Italian, and Arabic specialties
prepared by members of immigrant communities.

Thanks to the great variety of food products on offer, the market attracts many visitors, including
chefs and students of gastronomy. The Slow Food Yucatan Convivium organizes various workshops for
members of the public interested in subjects such as cheese production with raw milk, making bread
with natural yeast, the principles of organic agriculture, etc.

The subjects interviewed in this research are entrepreneurs who participate in Yucatan’s “Mercado Fresco”
Earth Market.

3. Materials and Methods

3.1. The Study’s Geographical Context

The study was carried out in the state of Yucatan. Yucatan is one of the 32 federal entities that
constitute the Mexican Republic. The specific case study area is Merida, the state’s most populated city,
and its capital. While the commercial center is located in Merida, where entrepreneurs market and
distribute much of their produce, in large part, most of the agroecological enterprises (farms, especially
agricultural and livestock) are located in small municipalities located around the capital (see Figure 3).

The state is located in the southwest of the country, on the peninsula of the same name, which also
includes the states of Campeche and Quintana Roo. Yucatan consists of seven regions: West,
Northwest (where Merida is located), Center, Central littoral, Northeast, East and South, with a total of
106 municipalities altogether.
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Figure 3. Geographical location of the State of Yucatan (Mexico) and main municipalities. Source:
https://www.mapade.org/yucatan.html.

3.2. Applied Methodology

The methodology applied in the design of this research consisted of conducting semi-structured interviews
with Yucatecan entrepreneurs in the agroecological production sector. The results have been processed through
a content analysis of the transcripts of these interviews (coding, categorization, thematization). The study of
these texts was hermeneutical in character as well as interpretative-comprehensive [48]. This places
us in a different situation compared to the observed social reality, considering latent meanings and
freely expressed subjectivities. In parallel, a quantification of the responses was carried out to observe
certain social trends within the group of entrepreneurs interviewed. This qualitative research has great
importance due to the peculiarity and value of the informants’ contributions, as well as the free and
spontaneous manifestation of their opinions, which leads to a methodological induction that enriches
the research topic.

The sample was selected based on convenience, targeting those agroecological entrepreneurs
who attended the Slow Food Market in the capital of Yucatan on a weekly basis to exhibit and sell
their products—some of which were organic—and expressed their willingness to collaborate in this
research. The sample consisted of twenty people and was distributed as follows: Nine male and eleven
female entrepreneurs, with the majority of the enterprises being led by women. The geographical
area where the fieldwork was done was the state of Yucatan, specifically, in Merida and other nearby
municipalities. The interviews were conducted between March and April of 2017 in a personalized
manner, through audio recording, and annotating of the relevant aspects for the research.

The interview script addressed thematic issues regarding entrepreneurship initiatives in local
agroecological production in the main municipalities of Yucatan. Questions were asked about such
aspects as:

• Entrepreneurs’ opinion on the existence of a government policy of effective support for ecological
production and consumption, as well as on governmental promotion and support for collaboration
amongst ecological companies in the agro-livestock sector.

• Their opinion about Yucatecan society concerning whether the social and cultural norms that guide
their habits and traditions favor this type of business initiative, both in terms of agroecological
consumption and production.
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• Entrepreneurs’ perception concerning whether their own training is sufficient for this type of
agroecological enterprise and the subjects in which the main training deficiencies can be noticed.

• Entrepreneurs’ knowledge of the existence of adequate distribution channels for agroecological products.
• Entrepreneurs’ perception regarding the population’s income as a key factor in favoring the

consumption of agroecological and/or organic products.
• Their viewpoint on the population’s environmental awareness as a promoter of agroecological

and/or organic product consumption.
• Their opinion on the detection of bureaucratic obstacles to the creation of this type of business.
• Their opinion on whether legislation favors the entrepreneurship of agroecological companies

and the initiation of young people into this type of enterprise.
• Their knowledge of the frequency with which events are organized (fairs, exhibitions, etc.) by

public institutions, considering them as support mechanisms for agroecological entrepreneurs to
advertise their products and boost their selling possibilities and market penetration.

The set of variables considered relevant for the investigation (Figure 4), based on which the
microentrepreneur sample was obtained, are the following:

 

 

 

 

 

 
 

 

 

Figure 4. Selection of variables used in the study. Source: Own elaboration.

The main characteristics of the entrepreneurs interviewed are summarized in Appendix A.

4. Results

4.1. Factors Which Generate Obstacles and/or Support for the Production and Consumption of Agroecological Products

The research question is: What have been the effects of public policies on the development of
agroecological production in the Yucatecan market? Specifically, it is about trying to determine if the
public administration and the national and state governments in Mexico, but fundamentally in the state
of Yucatan, really and effectively support the production and consumption of agroecological products.

4.1.1. Existence of an Effective Government Policy to Support Agroecological Production and Consumption

About 60% of informants state that there is a policy of little or some support for this type of
production [I20: “Some, and that’s it. There isn’t an office, as such, that is organized like in Chiapas”; I7:
“There’s some support . . . it just doesn’t reach the real people”; I11: “Some support, but I don’t think it’s in the
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government’s interest”]. In this sense it can be deduced, as Ramírez et al. [30] pointed out, that there are
other political priorities as well as inadequate administration that impede the consolidation of certain
structures that are needed to support the ventures, and that the informants notice their lack.

On the other hand, 40% strongly deny that there is any effective governmental support [I2: “No,

write ‘double No’”; I5: “It doesn’t exist...these plans stay on paper, nothing else”].
If we look at the theory of New Institutionalism (NI) based on social actors [14–17], discussed

above, and at the creation of a new institutional field, mentioned by authors such as Van Bommel
and Spicer [18] and Dimaggio and Powell [19], it highlights the creation of a collective identity
(producers and consumers) around the development of social enterprises [22,23]. Unfortunately,
according to the entrepreneurs interviewed, public policies to support this type of enterprise have not
yet been implemented.

4.1.2. Promotion and Governmental Support for Collaboration Between Ecological Companies in the
Agro-Livestock Sector

In relation to this issue, the consensus (65%) of the interviewees is that the government of the state
of Yucatan does not have a policy to promote and support the social network of the agroecological
producers/marketers. Therefore, it is unable to encourage collaboration between these companies.
As Schwentesius et al. [3] asserted, agroecology in Mexico has developed fundamentally through
the effort of the producers themselves. In view of this dynamic, the public administration’s failure
to provide support due to its inability to assimilate the changes (institutional inertia) has become
evident [8]. In this regard, some of the informants’ comments confirm these facts:

I6: “Yes, they have it; no, they don’t apply it. We’ll have gone to two or three fairs where the municipal

president congratulates us . . . and walks away”.

I12: “In fact, there was a desire to organize the organic production system . . . There are intentions,

but nothing’s consolidated yet”.

I19: “I’ve been here for 6 years, and I’ve never been invited to an ecological producers’ meeting;

from my perspective, I don’t think that promotion policy exists”.

From these statements, one can observe the lack of confidence in relations with public
administrations, especially when it comes to providing entrepreneurs in this sector with the essential
and necessary support for collaboration and coworking among themselves, as Sanagustín-Fons and
Brunet-Icart [29] indicated.

4.1.3. Do Yucatecan Social and Cultural Norms Favor Agroecological Enterprises and Consumption?

It is also interesting to understand what the small entrepreneurs think about Yucatecan society,
in order to evaluate if the social and cultural norms that guide their habits and traditions do favor
this type of initiative. In this sense, the panorama presented by their opinions is quite pessimistic,
since 60% of them argue that they do not favor them “at all” and 30% believe that social norms favor
them “somewhat”, both in organic consumption and production.

I1: “What I have modified, as a social or cultural norm is saying that it’s Yucatecan production . . .

promoting local consumption. 5 years ago, I was in an association called ‘Merida Verde’ . . . and I

worked in the area of responsible consumption in schools, and the answer was that it’s very expensive,

I’m not going to stop eating a pork sandwich because you tell me that it harms me . . . ”.

I3: “No, no, no. Not at all . . . At least 90% of the production involves agrochemicals. And a very small

fraction of it is organic, and it’s the same for the population . . . My son just came from Europe. He was

working there, and he came back. . . . yesterday he said: ‘we’re having salad’, and I said: ‘hey where are

my beans and my tortillas?’ He said that there were some for me, but for them, just natural stuff . . . ”.

32



Land 2020, 9, 401

The above demonstrates the way in which Yucatecan habits and traditions represent a huge
obstacle to incorporating different food consumption habits based on an awareness of how, how much,
when and where we consume. In turn, this results in nearly non-existent concern for the abandonment
of traditional and healthy diets. As argued by Díaz Méndez and Gómez Benito [36], together with
the great influence of fast and unhealthy food advertising, these issues (that are and have been the
subject of study in the Sociology of Food) de facto greatly hinder the development of agroecological
entrepreneurial initiatives.

On the other hand, tourist development linked to local gastronomy (based on an appreciation of
each region’s cultural assets) can be an encouraging factor. This implies the dissemination of culinary
traditions, identifying the experiential component of the food as a tourist product and as the principal
attraction of a destination [37].

4.1.4. Entrepreneurs’ Self-Evaluation of Their Agroecological Entrepreneurial Training and the Areas
in Which They Detect Greatest Training Deficiencies

As argued by Kantis et al. [27], the development of skills or competencies is a crucial activity for
the entrepreneur in the gestation stage of the project (see Figure 1). When analyzing the production
and marketing training of entrepreneurs for these agroecological initiatives, it is significant to consider
that when they self-evaluate, or assess fellow entrepreneurs in the Yucatecan sector, 80% of them
admit that their training is insufficient and that there are many deficiencies in different aspects of their
training: [I13: “Mexico had, many many years ago, agroecological production. Now the new generations,

with the introduction of agrochemicals and technological packages, no longer have the same training as former

producers. SAGARPA (Secretariat of Agriculture, Livestock, Rural Development, Fisheries and Food) tells

them: ‘here’s your technological package and we’ll support you if, and only if, you buy these agrochemicals

from us’. Then, lifelong farmers, they all . . . didn’t use pesticides . . . and what happened? . . . the way they

worked the land was changed”; I19: “In the Faculty of Agronomy you are taught organic agriculture by the

same teacher who teaches chemistry, and that they don’t have experience producing organics . . . ”]. That is,
it is confirmed by these declarations that the conditions and factors that public administrations make
possible in entrepreneurial projects are associated with the entrepreneurs’ formation. Therefore, if the
State further encourages aids for agrochemical production, evidently most entrepreneurs will educate
themselves in traditional production and will not acquire knowledge in organic production.

Now, regarding the areas in which the main formative deficiencies are detected, it is evident that
there is a generalized problem among the agroecological producers of the area, since they pointed
out deficits in all of the issues contemplated in this research. As previously noted [35], this training is
linked to ecological agriculture and at the same time, is enriched with the use of ICTs and modern
marketing techniques and studies on Good Agricultural Practices, along with training in Agri-food
Biotechnology, Agricultural Engineering, Agri-food, Organization and Control of Crop Operations
and in Crop Techniques. According to the producers’, their least developed training area is ICT
Management and Handling Techniques (80%), followed by Marketing Techniques (75%), and lastly,
knowledge about Producer Support Programs (70%). Only slightly more than half of the interviewees
(55%) referred to a lack of knowledge in Production Techniques. Their interesting statements testify
as follows:

I12: “As far as production techniques are concerned . . . most of the current producers only know how

to mix agrochemicals... They lack knowledge in informational techniques; although currently, many

are supported by their children. I believe that the producer, as such, does not use them much: email,

social networks, etc. I think they also lack knowledge about the support channels for the producer and

this is an important issue. Because they are more reactive than proactive . . . ”.

I10: “They lack knowledge about the support channels for producers and . . . this would be due to a

lack of infrastructure, sometimes the network crashes and makes it very difficult for them to access

these channels”.
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I14: “I’ve occasionally heard of support calls launched by the government and then . . . they don’t

know where to go or where they can request it”.

I19: “In terms of knowledge about support channels for producers . . . I lack information and I guess

the rest of us do too”.

After examining the above statements, the absence of government support is corroborated by:
(a) The aforementioned “institutional inertia” when faced with applying strategies that, far from
favoring, worsen the environmental and socioeconomic problems of traditional agricultural techniques
such as the Mayan milpa in the rural sector [45]; and (b) insufficient transparency in informing
producers about possible aid for their agroecological ventures [29].

4.1.5. On the Existence or Lack of Adequate Distribution Channels for Agroecological Products

Kantis et al. [27] emphasized that market entry is a key aspect for entrepreneurs in the initial
stages of their projects (see Figure 1), which implies identifying distribution channels for their products.
Astier et al. [10] indicated that, in Mexico, the small-farming systems deal with the lack of markets
and opportunities for commercialization. In this sense, the issue with distribution channels for this
type of product was found to be more serious in urban areas, with the exception of large cities such
as the capital of the country. In light of the data provided by the informants, in small cities such as
Merida there are no organically specialized supermarkets, just a few stores. This, in addition to the low
demand for agroecological produce makes it impossible to cover large volumes of products, which in
turn makes it difficult for producers to supply these products to the entire population. In this regard,
60% of our informants think that the distribution channels of agroecological products are inadequate
[I12: “Most of the organic production will be able to develop more in the rural area, but how do you get the

products into the city? Sometimes it has happened to me that . . . I have to send the product by bus and not

everyone is willing to absorb the cost of transportation; and then the distribution . . . ”; I13: “ . . . only in the big

cities are there organic ‘supers’... In the southeast there aren’t proper channels”; I15: “As there isn’t enough

demand, few channels remain, and two or three other stores have the same as I do . . . ”; I18: “No, because the

channels are too closed . . . So, everything ecological and organic is . . . labeled as expensive”; I19: “There are

very few stores and they aren’t well prepared to receive these products (refrigeration systems, etc.)”].
On the other hand, 35% of the interviewees think that there are adequate distribution channels,

although some of them point to the fact that despite being adequate, they are insufficient [I3: “Well,

they are few, let’s say adequate, perhaps, but insufficient . . . ”; I8: “The Slow Food market is the only one.

There are very few stores and groups that have this kind of products that are big and don’t let the little ones in.

In my product distribution, most of the sales are direct... I have a Facebook page and there are stores interested in

selling my products, but what about the stores?... I give leaflets to the stores, but . . . the employee . . . doesn’t

care if the product is sold or not. I mean, we have to fight . . . ”; I20: “I can say that there are channels, but not

enough . . . As a consumer, six years ago . . . there were no flea markets, there was nothing, and now . . . I can

buy vegetables in this or that market... the movement has already started, but it’s not enough yet”].

4.1.6. Relation between the Population’s Income and the Consumption of Agroecological Products

The population’s income has also been considered a key factor in furthering the consumption
of agroecological products. As Kantis et al. [27] stated, it is related to the identification of business
opportunities in the gestation stage of the project (Figure 1). In this regard, the informants believe that
income is fundamental for the consumption of these products, especially in the area under study and
nearby municipalities. Indeed, national competitiveness has become a central concern, both in advanced
and developing countries, particularly in the face of the challenges of an increasingly open and integrated
world economy [49]. The modernization of economies and their employment markets are the decisive
factors that allow the creation of wealth, which will in turn determine the different incomes of the
population. It is important to note this, since it has an impact on the choice, within the processes of
change in the agro-alimentary system, between consuming natural products from ecological agriculture,
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and products from modern industrial agriculture. On this point, a quarter of the interviewees think that
in Yucatan the income of the population is rather low and does not favor the said consumption at all,
with 70% of the answers leaning towards it being slightly favorable, but not much.

It is pertinent to remember that the population’s income varies depending on the specific zone
within the study area. This means that the consumption of said goods will develop further in those
areas where acquisitive power is higher, rather than in other areas which suffer a much poorer economic
level. Moreover, the amount of organic production—which is much lower than the conventional
production—increases the price of these products much more, making it difficult for a large part of the
population to consume them. For example, a significant consumer sector of the said produce is foreign
residents living in the state, who can afford to buy these products more often because of their income,
unlike the local population. On this subject, the entrepreneurs corroborate this with their statements:

I1: “Merida is divided in two; If we’re speaking about the north zone yes, if we talk about the south

zone, it is of very low purchasing power”.

I20: “I think that some. In Merida, for example, my market is divided a lot into north, south and . . . ,

People from the north don’t pay attention to the price and other things. In my store I try to compare

the prices of non-organic products and from those prices my organic products will remain reasonably

priced for the majority . . . There are middle class people who can access my products, because they

say: ‘it’s not that different from the normal product and I can pay the extra cost’”.

I5: “No, because organic products are expensive, and our level is pretty low. The majority of the public

is low-income locals. The people who come here are people who have money or are foreigners with a

different cultural level as well”.

However, in some cases entrepreneurs alluded to the existence of sufficient purchasing power to
buy these products, which is, however, wasted on the consumption of unnecessary and sometimes
unhealthy goods due to a cultural issue:

I19: “Yes, but they buy Coca-Cola. I think that the power exists, I mean, you decide what to eat.

I’m not a millionaire and I can do it, but, why? Because I don’t spend on other things: I don’t have

Skype, I don’t have . . . ”.

4.1.7. Relationship between the Population’s Environmental Awareness and Agroecological
Product Consumption

Another important indicator would be to know if the environmental awareness of the population
also favors the consumption of agroecological products. If that is the case, then logically, as argued by
Sassatelli and Davollio [11], and Díaz Méndez and Gómez Benito [36], it would be a favorable factor
for agroecological entrepreneurship, for the adoption of different and beneficial food consumption
habits, for raising awareness of the abandonment of traditional and healthy diets, as well as for the
valorization of local gastronomic tourism. These benefits would be expressed in a new economic model
linked to the cycles of nature, where the sustainable management of products is prioritized, turning
them into ecological and tourist products while at the same time respecting the environment [41,42].
In fact, more than half of those interviewed conclude that the population’s level of environmental
awareness favors the consumption of these products slightly, while 30% think that it does not. There is
much work to be done in order to create environmental awareness among Yucatecans: Often they
consume in imitation of foreigners, not because they really believe in these principles:

I4: “... Since many locals see that there are foreigners buying here, they say: ‘it must be
good’... It’s more of an imitation...”

I3: “It doesn’t favor it, but the younger generations are integrating more and more. It’s small but

growing”.
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I19: “No, they’re still cutting down trees. I mean, they’re just getting started, but it’s 1% of the population”.

I18: “A little, nothing more. Because most consumers of this type of product, here in Yucatan, are not

Yucatecans, perhaps 30% are, but the vast majority of consumers are foreigners”.

I20: “Just a little. It’s awake, but we’re still missing it. There are people who, out of conscience,

do care where the food comes from . . . and that it is not transgenic”.

4.1.8. Existence of Bureaucratic Obstacles to the Agroecological Enterprise

Sassatelli and Davollio [11] noted that the lack of institutional support for agroecological companies
translates into numerous bureaucratic obstacles faced by small-farming systems, which is confirmed
by the testimonies of the interviewees. The vast majority of small entrepreneurs (65%) agree that there
are many bureaucratic obstacles in the entrepreneurial process when it comes to creating this type of
business (whether they are producers or marketers of agroecological products). These considerations are
also an important generator of either obstacles to or support for organic production and consumption,
since it is understood that bureaucratic obstacles hinder the creation and development of companies
in this sector. Here, we are referring to the transparency and trust that public administrations
should demonstrate in order to provide a solid support that generates dynamism in the processes
of entrepreneurship [29], while at the same time generating support through funding and training
mechanisms [30]. In this regard, entrepreneurs highlight these obstacles:

I4: “There are obstacles: you need contacts in the government to get that financial facility or to get

that loan; not just anyone gets that chance . . . I’ve heard that a lady was given the opportunity to

put her habanero peppers there and she subleased that land, and she just gets money from another

company that’s giving its own money”.

I15: “I’ll give you an example: my husband has a farm where he’s planting. It’s sustainable land

where there’s land conservation and planting, and for this there are procedures and more procedures.

So, every so often you put in your papers to ask for support, and maybe one year they’ll give it to you,

but maybe next year, when you’ve already gathered everything, they will tell you: ‘I’m not going to

give it to you, because a series of steps weren’t fulfilled’ . . . and they hold you back”.

In other cases, informants state that, rather than government obstacles, there is a lack of interest in
and concern for this type of activity, since traditional agrochemical production is more profitable.

I10: “Well, I’d say that there’s no interest, that is, the government doesn’t encourage it and that’s an

obstacle in some way. The government supports big initiatives like a wind farm, but if you say: ‘we’re

going to plant millions of hectares of organic . . . ’, it says: ‘ah, well, I don’t have any money’, right?”.

I13: “ . . . just no information, no support for ecological production, no organic culture, no initiative.

SAGARPA isn’t organized, there’s no organic department . . . ”

4.1.9. The Role of Legislation in the Creation of Agroecological Enterprises

Pulido Secundino and Chapela y Mendoza [9] point out that although in Mexico there exists a
robust legal framework for agroecological matters, the existing regulations have not crystallized into
the necessary institutional support. This is confirmed by the informants’ opinions. The majority of
those interviewed (75%) believe that the laws and regulations of Mexico and the state of Yucatan in
particular, do not favor the launching of these businesses in any way.

I2: “Laws facilitate conventional production more, obviously, but the law doesn’t say I’m going to provide

agrochemicals for the farmers and transgenic seeds . . . that’s politics. It’s government policies”.

I5: “No. I studied certifications and all that for a while, and I think it gets too complex for anyone”.
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I12: “Right now legislation is changing, but in the direction of sustainable production policies that

avoid deforestation, not so much towards organic production”.

I14: “No, regulation is only done under pressure from the U.S. So, the only reason why a Mexican

official lifts a finger is because of pressure from other countries, because if the FDA had not pushed

Mexico to have legislation regarding its products, the domestic product would have stagnated . . .

so, basically they did it out of necessity . . . not out of ecological interest in taking care of our land;

they don’t care and the only reason they give support . . . is because if they don’t give the people

crumbs, they are going to rise up, and that doesn’t suit them”.

4.1.10. Are Young People Encouraged to Pursue Agroecological Entrepreneurship?

Among the factors that generate support or create obstacles to agroecological production, whether
or not to promote the initiation of young people in this type of enterprise is a question of special relevance.
It has been stated that one of the relevant aspects that should prevail in the promotion of entrepreneurship
by public administrations is support for female entrepreneurial leadership [31,32], but in addition,
it is considered equally necessary to support youth leadership in ecological entrepreneurship. This is
because the new techniques of production and cultivation of these products require fresh labor,
new ways of thinking, and minds trained in the new skills required by these agroecological activities,
since we are talking about quality products and higher demands due to an increasingly competitive
and environmentally committed setting.

From the opinions expressed by the interviewees, it seems that their views regarding this aspect
are more positive, as 35% of them think that the involvement of young people is very much favored
and 45% say it is somewhat favored. Some arguments corroborate these percentages:

I1: “Yes, now the state government is starting. For two years now, it has been working with the

IYEM (Yucatecan Institute of the Entrepreneur) and is pulling in many young people. In fact, Montse

(one of the interviewees) participated a year or two ago”.

I2: “ . . . I’d say yes. Almost everyone who’s starting out is young”.

I12: “Yes. I think so, somewhat. It’s an alternative that supports the field, because, unfortunately,

the average age of producers is well over 60, so the young people should inherit it”.

Other testimonies suggest that entrepreneurship is being encouraged, but at a general level and
not specifically in the ecological sector:

I3: “Fortunately, entrepreneurship in general has been increasing... ecological entrepreneurship less

so. This is because there is already an institute that’s about ten years old that promotes calls for

entrepreneurship from any type of company, but happily, there is a small part of those entrepreneurships

(10% or 20%) that are ecological”.

I20: “There’s a lot for them to entrepreneur, but in general, and in terms of ecological issues, it’s very

limited. There are, rather, entrepreneurial forums, and yes there have been success stories like

Blanca’s (informant)”.

Finally, a few opinions state that aid does exist to favor entrepreneurship, but, at the same time,
there is a greater abandonment of the countryside by young people in the search for jobs in the service
sector and in more urban environments.

I10: “Yes, it’s very favored. Right now, there’s a lot of support until the age of 29. But the young

people aren’t interested in the countryside, there’s a total detachment from it”.

I14: “Yes. The Mexican countryside has been abandoned little by little because there has been more

education in the rural areas, so . . . people go to the cities, little by little they leave the countryside.
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From Piste to Quintana Roo, all the little towns are practically empty of young men in the countryside

because they go to Cancun and Playa del Carmen to work in the hotels or go to the U.S. to work. So,

all this is caused by consumerism and public mismanagement in our field, because the opportunities

were very unequal”.

These opinions suggest that the public administration is promoting entrepreneurship among young
people, but not specifically for projects to create agroecological businesses. Once again, this inaction pushes
different organizations and movements, such as the Milpa Collective (to which one of our informants
belongs), to take the initiative in promoting agroecological practices for the cultivation of endemic species in
Yucatan, as well as the exchange of knowledge and products among farmers and friends [44].

4.1.11. Frequency of Fairs and Events Organized by Public Institutions for the Exhibition and Sale of
Agroecological Entrepreneurs’ Products

On this subject, we have analyzed how often events (fairs, exhibitions, etc.) are organized by
public institutions, considering them as support mechanisms for agroecological entrepreneurs to
publicize their products, boost their sales possibilities, and market penetration. On this occasion,
only a quarter of those interviewed stated that this type of event is organized frequently, as opposed
to almost three quarters of them who thought that these events were held, but only occasionally.
Furthermore, although some recognize their frequency, these events are not exclusively related to
the production and consumption of organics, due to the strong presence of conventional products,
techniques, and machinery used for agrochemical production, which is the most developed in current
agricultural markets. The interviewees also reported a lack of commitment to this type of product
and, therefore, the lack of involvement in finding ways to reach new markets and customers [I2: “Yes,

there are fairs, which are not very successful, because they are lousy, as they are dedicated to inviting producers

and charging them. They are not dedicated to advertising, to finding key clients, key entrepreneurs, places where

a new production can be started, where the producer can meet the consumer. They put a spectacular ad on the

radio, and they sell it to you as the business opportunity of a lifetime; it costs a fortune to put a stand in a fair”;
I19: “There is the Expo Campo, but it has one pavilion, for organic, and it has the whole convention center

for tractors, machines, agrochemicals, etc. In fact, an organic fair, organized by the Government, has never

existed!”].

5. Discussion

In this research, Yucatecan producers and farmers feel that the government does not support them
enough. This opinion is in line with the study conducted by Valdés et al. [50] in the same Mexican
region. This demonstrates that, although efforts have been made in many countries to support small
producers’ participation in the ecological agriculture market, here there is widespread skepticism
among the population. To improve the producers’ chances of accessing larger markets, cooperatives
or farmers’ organizations have been recommended and established, often with the support of the
government or non-governmental organizations (NGO). The purpose of this research is to fill a gap:
To give a voice to the most important social actors, and to record their perception of the lack of
institutional support for agroecological entrepreneurship.

Similarly, the results that come from the analysis contained in this paper highlight the role played
by some associations and networks, but our interviewees say that the results are unsatisfactory, because
the support provided and the competitiveness achieved are not sufficient. Zabala [51] has also worked
on the process of building a national agroecology plan in Uruguay 2002–2016, which is both a challenge
and a matrix of change for family-produced products, the population’s health, and environmental
awareness. In this new scenario, family producers are establishing alliances with different NGOs and
national and international Civil society organizations to defend their rights and traditions.

A study developed by Fisher [52] shows that, over the past few centuries in Yucatan, Mayan farmers
have practiced milpa agriculture (i.e., slash and burn) in ways that have the potential to be either
sustainable or unsustainable, depending on whether or not the leaders’ policies created institutional
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support for farmers to implement a full range of traditional ecological knowledge. These findings are
consistent with this inquiry’s conclusion that some support programs are only related to the will of the
government, not to the real needs of Yucatecan farmers. What Yucatecans really need is more support
to learn technologies and open markets, rather than ecological, traditional agriculture. The situation in
regards to the entrepreneurial training of the interviewees is very deficient, since the State promotes
aid for traditional production, but not for organic production. On another note, female and youth

entrepreneurship are more likely to be promoted by Public Administrations in ecological enterprises.
The aforesaid highlights the importance of entrepreneurship-oriented training for local administrations
in Spain, such as the Alcorcon City Council—Madrid, which offers courses for entrepreneurs in
ecological farming [53]; or the Barcelona Provincial Council, which supports and cooperates with
municipalities working in social agriculture [54]. As in this research, researchers such as Keleman [55],
have shown that, in other Mexican territories such as southern Sonora, agricultural support is mainly
oriented towards high-tech production, and that there are structural barriers to small farmers’ access
to research and development institutions.

The social and cultural norms of the Yucatecan population studied here have little influence on
entrepreneurship and are a barrier to the incorporation of healthy consumer habits, making it difficult
to develop entrepreneurial projects in agroecological products intended for this population. Now,
the environmental awareness level of the population in general and of producers in particular, and the
consumption of agroecological products are perceived as favorable for consumption and entrepreneurship,
although there is a long way to go before achieving this mentality. On this subject, Pietrykowski [56]
and Gómez Cruz [57] revealed the value of agroecological products, and the development of the
domestic market just as an organic movement gets consolidated, for example, in the EU in the 1990s.
Interest in the production of agroecological (particularly organic) products and the development of
the Slow Food market assisted in the defense of food biodiversity and gastronomic culture, in which
Mexico is beginning to stand out as a producer and exporter.

In tune with our research, we also stress the value of the agri-food sector and the environmental
awareness that is being emphasized by the COVID-19 crisis [58]. In these times a new sustainable
socioeconomic model is being imposed: One that interweaves individual responsibilities with ecology
and is capable of promoting the agricultural, livestock, and fishing sectors, so as to avoid the risk of a
crisis in food stocks and in rural life [59].

Finally, the rather low-income level in the city of Merida influences the consumption of ecological
farming products, the latter being higher at upper economic levels and lower at low levels. This reality
alludes to Pierre Bourdieu’s theory of the fields [60], where each field is constituted as a space of
conflict between subjects who are confronted by the goods offered by that field, generating different
schemes of behavior and social practices [61].

Valdés et al. [50], with whom our research agrees, proposed that due to the socio-economic profile
of Yucatan and the social structure of agriculture, this region is suitable for investigating the potential
of ecological agriculture for offering profitable employment to smallholders. Then, this becomes the
basis for adequately conceptualizing support policies.

Paths are being created for further research and in-depth study of the issues addressed,
for two reasons: (i) Firstly, because of the high agricultural potential of the Yucatan peninsula,
which provides the relevant bioclimatic space for the foundation of a possible specific biodiversity
laboratory, which would also include an analysis of its social system, and (ii) secondly, because of its
complex and unequal socio-political structure, which necessitates an improvement of its governance
networks in the specific field of agroecological entrepreneurship, especially taking into account the
growing role of women and the incorporation of young people as powerful agents of change and
socio-economic consolidation.
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6. Conclusions

As a result of this research and other similar studies, it has been detected that within a consumer
trend called Slow Food, since 2008, a movement has been developing in the Mexican state of Yucatan.
This social movement is propelled by local entrepreneurs who offer natural products, incorporate a
vision of sustainability, and consequently can be classified as agroecological. These are entrepreneurial
initiatives whose aim is not to compete in large production circuits, but to establish themselves in a
market niche represented by a different consumer profile from the traditional one, a profile which
forms part of the well-known trend of responsible consumption.

Based on this reality, and mindful of the objective of this research, the entrepreneurs involved
were asked for their point of view regarding the existence of public policies to support sustainable
business initiatives that contribute to the development of rural areas and their population. Here,
we have provided a response to a serious social problem generated by poverty which is caused,
among other reasons, by lack of water in a particular geographical area, as is the case in the state
of Yucatan. This study illustrated, through the theory of New Institutionalism (NI) based on social
actors, how such rural development is promoted, based on informal and bottom-up groups action.
A conceptual model depicted in Figure 5 shows how these groups (entrepreneurs who come together
weekly in a pseudo-organized Slow Food market in Merida) are aligned in a model for governance.
The institutional inertia of public bodies, in terms of their tendency to resist change, has led to the
emergence of agroecological entrepreneurship initiatives in response to a significant social concern.
Therefore, we have given a platform to the protagonists, whose most substantial comments have been
set out in the results.

 

Figure 5. Conceptual model of new institutionalism and public policies. Source: The authors, adapted from [16].

The entrepreneurs who participated in the research have described, from their perspective, the role
that public institutions play in promoting wealth generation and sustainable development in less
developed areas, as is the case in most Yucatecan municipalities. In this regard, a series of conclusions
have been drawn:

There is clearly a policy of little support for this type of production, due to the existence of
other political priorities and inadequate management, which prevents the consolidation of certain
structures needed to support agroecological entrepreneurship, and which our informants find absent.
The generalized feeling is that few events are held in the state (fairs, exhibitions, etc.) and they are
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not exclusively focused on organic farming but primarily on conventional production. This situation
indicates a lack of commitment from the institutions to agroecological entrepreneurs in finding potential
markets and clients for them.

We also detect a lack of confidence in the government of the state of Yucatan, which does not have
a policy to promote and support the social network of producers/marketers of agroecological products,
and therefore does not encourage collaboration between different companies.

There are great difficulties facing the development of entrepreneurial initiatives in agroecological
products, which are caused by social and cultural norms related to food consumption, along with the
low level of income among the citizens in general. At the same time, it is necessary to mention another
aspect linked to the consumer, and that is the lack of environmental awareness as a contributing factor
to the fact that there is still much to be done to increase the consumption of this type of product.

On the other hand, many entrepreneurs themselves argue that there are numerous deficiencies
in training or knowledge regarding ecological agriculture (covering the areas of management, ICT
management, marketing or production support channels, and production techniques). These are
caused by the lack of government support for this form of production. Such a situation leads to
entrepreneurs who are more educated in conventional agricultural production, in which there is more
support and backing from institutions.

Regarding the supply chain, the general feeling is that there are no adequate distribution channels
for agroecological products, and those that do exist are insufficient for the distribution of products to a
large majority of the population.

Finally, a major obstacle for the start-ups is the number of bureaucratic barriers reported by
entrepreneurs in the sector. They exhibit a lack of trust in public administrations, which is reinforced
by legislation that significantly hinders the processes of business creation. However, in the opinion of
the informants, it should be noted that there is a commitment to youth entrepreneurship (although
not exclusively in the agroecological sector). This is perhaps due to the growing abandonment of the
countryside by young people who prefer to see their future in an urban environment, often focused
more on the service sector.

Yucatan is a state with a great potential for sustainable rural development based on agroecological
production. Having heard the informants’ voices, our recommendation to public institutions is to
make a firm and efficient commitment to this sector, if it is to become a reality.

The limitations of this study are defined by the need for a deeper, qualitative look at the discourse of
those who develop public policies to support entrepreneurs, in order both to observe the phenomenon
in a holistic manner, and also to establish differences in terms of the relevance and real influence of
said policies.

The study’s own limitations suggest future lines of research. In addition to considering
entrepreneurship from a gender perspective, right from the beginning of the research, social research
techniques could be used to achieve relevant and conclusive results in connection with this issue.
Finally, the authors propose to continue studying in detail the demand for agricultural products, an
issue that has been addressed rather tangentially, and which is a determining factor in the design,
implementation, and evaluation of public policies.
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Appendix A

Table A1. Characterization of the agro-ecological entrepreneurs interviewed in Yucatan.

No.
Year

Company
Was Created

Legal
Constitution

Municipality
Informant’s

Business
Activity

Gender of the
Entrepreneur/

Informant

Main Products it Produces and/or
Markets

No. Employees
(Including the

Informant)

Weekly Sales
(Mexican $)

1 2004
YES—Individual

Person
Merida Marketer F Food, body, and cleanliness 1

More than
$2.000

2 2009 NO Cholul
Marketer and

Producer
F

Tomato, egg, bean, dill, arugula, sprouts,
bean

4–5 (4)
More than

$2.000

3 1997
YES—SPR de

RL (Agricultural
company)

Tizimin Producer M
Turmeric, cassava, ginger, neem leaf,

alternative medicine products
2–3 (3) $1.000–2.000

4 2014 NO Merida
Marketer and

Producer
F Jams, nut butter, and seeds 2–3 (2) $1.000–2.000

5 2007 NO Merida
Marketer and

Producer
M Tamales, prepared food 1

More than
$2.000

6 2012 YES Merida
Marketer and

Producer
F

Lettuce, arugula, tomato, coriander,
seasonal fruit, and beet

4–5
More than

$2.000

7 2015 NO Tecoh
Marketer and

Producer
F

Salad leaves, seasonal herbs, Japanese
ferment for fertilization, bio-insecticides,

and seeds
2–3

More than
$2.000

8 2014
YES—Individual

Person
Merida

Marketer and
Producer

M
Capsules of moringa, neem, neem bark,

graviola, turmeric, and artichoke
2–3

More than
$2.000

9 2015 NO Hunucma
Marketer and

Producer
M

Papasul, sikilpak seed, shredded
coconut, chaya, spinach, and pitaya

2–3
Less than

$1.000

10 1997 YES Merida Marketer F
Organic coffee, neem products, seeds,

cereals, honey, and nutrients
2–3

More than
$2.000

11 2011 YES Merida
Marketer and

Producer
F

Pasta, sauces, aubergine, canned
vegetables

2–3
More than

$2.000

12 2011 YES Oxkutzcab
Marketer and

Producer
F

Honey, cassava flour, ginger,
and turmeric powder, fresh products

More than 5 (8)
More than

$2.000
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Table A1. Cont.

No.
Year

Company
Was Created

Legal
Constitution

Municipality
Informant’s

Business
Activity

Gender of the
Entrepreneur/

Informant

Main Products it Produces and/or
Markets

No. Employees
(Including the

Informant)

Weekly Sales
(Mexican $)

13 2012
YES—SPR of RL

(Agricultural
company)

Merida
Marketer and

Producer
M

Green leaf Stevia, ground Stevia powder,
and tea blends

More than (30)
More than

$2.000

14 2011 YES Merida
Marketer and

Producer
M

Sourdough bread, gluten-free bread,
organic seed bread, and pretzel

4–5
More than

$2.000

15 2011 YES Merida Marketer F
Egg, cereal, sweetener, personal care,

and coffee
4–5

More than
$2.000

16 2014 NO Caucel
Marketer and

Producer
F

Lentil burgers, sprouts, sweet potato,
yucca, dog biscuits, and raw brownies

1 $1.000–2.000

17 2014 YES Izamal Marketer M
Ferments, cambucha (probiotics), kefir,

and onion bread
2–3

More than
$2.000

18 2013 YES Tepakan
Marketer and

Producer
M

Goat roller cheese, panela, manchego,
and yogurt

More than 5 (7)
More than

$2.000

19 2010 YES Cholul
Marketer and

Producer
M Egg, seeds, fertilizer, kale, and arugula 4–5

More than
$2.000

20 2009 YES Merida Marketer F Legumes, API honey, seeds 1
More than

$2.000

Source: [62].
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Abstract: In the early 1990s, with the Leader Initiative, the European Commission intended to apply
a new development model in order to encourage the economic diversification of the rural world.
The expectations raised by the first Leader Initiative motivated Spain to approve the Proder Program
to allow those regions that had not been beneficiaries of the aforementioned initiative to put similar
projects into practice. This kind of program has various characteristics, which have been widely
studied from a theoretical point of view. Nevertheless, empirical studies that analyze the relevance
of those characteristics (especially the intangible ones) are less frequent. The main objective of this
research is, precisely, to study how these intangibles materialize in the implementation of a rural
development strategy. For this, a qualitative methodology based on a case study of the La Vera
region is adopted. The results show that these intangible characteristics obtain a disparate valuation
from the local promoters. While aspects such as the management system or the contribution of these
programs to regional identity are well valued, others, such as the participation of the population in
development processes, do not seem to reach the expectations. This study gives some proposals for
the evaluation of these characteristics.

Keywords: Proder Program; management system; economic diversification; bottom-up approach;
regional identity

1. Rural Development Programs as Study Area: Context, Novelty and Objectives of the Research

The European Commission’s concern about Rural Development Programs must be framed in the
context of the imminent loss of relevance in rural areas that agriculture had previously maintained.
In the early 1980s, the European Commission [1,2] proposed deep reforms in the Common Agricultural
Policy (CAP). Furthermore, on the basis of several documents, especially “The Future of Rural
Society” [3], it simultaneously promoted a debate about rural development policies and the necessity
of rural areas to advance from a model based on agricultural development to another oriented around
economic diversification.

In the early 1990’s, that debate considered the first Leader Initiative [4], whereby a development
model was validated that, based on modest investments, would promote development and economic
diversification in rural areas. Although such initiatives had a very limited budget, the expectations
generated in European rural areas made that these kinds of programs continue to the present day.
For this, the European Commission made use of different instruments. In the first stage, the Leader
maintained its Common Initiative condition through Leader II [5] and Leader + [6]. Because of
these two editions, the implementation of the Leader approach caused a qualitative jump in the
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form of a fivefold increase in the number of Local Action Group (LAGs) beneficiaries [7] and notable
territorial expansion (more than a half of the European Union’s territory). In the 2007–2013 period,
the creation of the European Agricultural Fund for Rural Development (EAFRD) [8] and its articulation
through Regulations 1698/2005 [9] and 1974/2006 [10] implied the execution and funding of endogenous
programs of rural development as an another axis of the aforementioned Fund.

The large mobilization of European rural areas in order to have options in the granting of Leader
funds implied that, during the second part of this Initiative, part of the presented proposals did not get
passed the selection process. In order to give a response to these territories, some European countries,
such as Spain, designed Rural Development Programs following the Leader’s model and objectives.
This is how the Proder I [11] and Proder II [12] Programs arose, with the objective of the Spanish regions
classified as Objective 1 being excluded from the Leader II (1994–2000) and Leader + (2000–2006)
selection processes, respectively, thus being able to implement programs oriented towards economic
diversification of rural areas. The changes experienced in the implementation of the Leader Initiative
in the period 2007–2013 coincided with the end of the Proder Program and the inclusion of most of the
territories that had been managing it in the so-called Leader Approach.

Although they do not perfectly align, in essence, the Proder Program’s principles and philosophy
are inspired by those proposed by the Leader Initiative. The European Association for Information
on Local Development (AEIDL) distinguishes up to seven specialties of the model proposed by
Leader [7,13]. Amongst them, Proder shares four: relevance given to LAGs as a managing entity,
as well as their multi-sectorial, bottom-up, and territorial approach. Taking into account that the
proposed case study refers to a region that saw both editions of the Proder Program, this research
focuses its analysis regarding these four characteristics. Regarding its community Initiative condition,
the European Commission defined three more characteristics in the design of the Leader Initiative
(the innovative character of the action, introduction of networking, and transnational cooperation) that
do not appear in the Proder Program due to its national character.

Departing from the management model characterized by a decentralized funding system, the LAG
appears as the highest decision-making body in the definition of development strategies and awarding
grants. Understanding of the relevance of LAGs requires knowledge of every task developed by
one of its key parts: The Rural Development Centers (CEDER). Integrated by technical personnel,
these structures are responsible for the administration of the program, for the implementation of the
agreements adopted by the decision-making bodies, and for advising promoters.

The multi-sectorial character of the Rural Development Programs has a lot to do with the objective
of economic diversification. This implies the implementation of activities in several economic sectors,
as well as the integration of all of them into a single development strategy oriented towards the creation
and conservation in the territory of the highest possible added value.

Local participation, based on including social collectives into the development strategies,
is another one of the Rural Development Program’s characteristics. Unlike the developmentalist
model, which is based on the execution of large-scale action designed and implemented by outsider
agents and institutions, the bottom-up approach is centered around development processes that are
activated “from bottom to top” and can count on wide social support. LAGs must channel people’s
participation in these processes, aiming to become a reflection of the society, and are integrated in three
sectors: (a) institutional, with the representation of every town of the Association of Municipalities,
(b) entrepreneurial, representing entrepreneurs and economic agents, and (c) associative, where cultural,
social, ecologist, etc. associations from the territory are represented.

Finally, it is worth noting that territory delimitation is a highly relevant question for Rural
Development Programs. These programs evaluate territory not only as a mere sphere of resources and
people, but as a factor whose characteristics condition its own competitiveness [14]. The territorial
approach is based on a scope of action: The Association of Municipalities. Between a local level
(too small) and a regional one (too wide), Rural Development Programs define the Association of
Municipalities as “such a territorial area homogeneous enough for sharing problems and solutions” [15]
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(p.95). Regarding this, it is easy to understand why this paper uses this same geographic area as a
research area.

Despite the importance that the Leader approach gives to these four characteristics, measuring the
way Rural Development Programmes contribute to them is a challenge. This is because of their
intangible or immaterial nature, and the fact that their implementation in a development strategy
follows a principle of mainstreaming which is not linked to the implementation of a particular measure
or type of investment. These difficulties have meant that the study of intangibles has been relegated to
the lines of research of Rural Development Programmes. Researchers in the field have often preferred
to focus on other, more quantifiable aspects.

From a theoretical point of view, Shahab et al. [16] propose the need to measure all the impacts that
may be generated by the application of a certain policy. In this effort, these authors propose taking into
account other evaluation criteria such as efficiency or equity. Guyadeen and Seasons [17] or Oliveira
and Pinho [18], while acknowledging the efforts of the scientific literature to broaden the knowledge of
evaluation systems, consider that there are still some aspects that have not been sufficiently studied.
This research is based on the premise that, in terms of rural development, intangibles would be one of
them. Analysis of those immaterial specificities is very complicated [19] and requires going beyond
the systems traditionally used by administrations and consultancies to evaluate the implementation of
Rural Development Programs [20]. It is in this context where the main objective of this research arises:
to study how these intangibles materialize in the implementation of a rural development strategy.
The achievement of this objective is based on the formulation of four research questions relating
to each of the intangibles analysed: (1) Is the used management system capable for incentivizing
investments?; (2) how is the contribution of these programs to the economic diversification of their
territories perceived?; (3) have social groups played a relevant role in the program implementation?;
and (4) what valuation deserves the interest of these programs for other actions of territory revaluation?

The way this research aims to achieve its objective is another notable novelty of this work,
given that the interviews with the private promoters involved in the implementation of the program
are the main source of the used information. This approach turns the promoters into the evaluators of
the development program. Very often, the interest of researchers in the figure of the promoter has
been limited to quantifying their investments, the jobs created and/or consolidated, etc. However,
the opinion of these investors regarding the execution of the program has been discounted. This is
paradoxical because they are the privileged witnesses of the dynamics generated by the implementation
of the programs under analysis.

Having set out the objective and questions of the research, the following section approaches
the theoretical framework. Section 3 justifies the choice of the field of study, and provides details
concerning the methodological aspects. Section 5 shows the research results related to contributions
made by other authors. Finally, the most relevant conclusions are presented.

2. Literature Review

The materialization of those four intangible characteristics within a rural development strategy
cannot be assessed only on the basis of the criteria traditionally used from a quantitative perspective.
A review of the literature shows numerous studies that analyze various aspects related to Rural
Development Programs based on parameters such as the distribution of investment per inhabitant or
per square kilometer, financing by measures, types of promoters, the creation and improvement of
employment, incorporation of young people and women into the labor market, etc. In Spain, examples of
this type of research can be found that focus on various aspects related to the application of Rural
Development Programs in regions such as Cantabria [21], Castilla La Mancha [22], Castilla y León [23],
Aragón [24], Andalucía [25], and Extremadura itself [26,27]. Similar studies can also be found in the
border areas of Extremadura and Portugal [28] or in other Portuguese regions [29].

On the other hand, the analysis of the impact of Rural Development Programs on the tourism
sector constitutes another broad line of research that has usually used quantitative approaches.
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In addition, in this case, it is possible find very diverse studies based on the experience of the different
Spanish regions such as, the Valencian Community [30,31], Murcia [32], Galicia [33], Andalucía [34,35],
Extremadura [36], Castilla La Mancha [37,38], and Castilla y León [39]. Internationally, there are
countless investigations focused on the analysis of rural tourism impacts in different countries, such as
Portugal [40], Italy [41], and Greece [42,43], to name a few.

Investigating the role that LAGs have in investment activation, the proliferation of non-agrarian
economic activities, the implication of social collectives on the development process, and repercussions
regarding territorial identity due to program implementation requires the use of other research
techniques, given the intangible nature of the elements being studied. Beyond theoretical
contributions [44] from various perspectives, the analysis of these intangible characteristics has
been studied by various authors.

Pérez Rubio [45] analyzed the relevance of intangibles in the processes of rural development in
Extremadura (the region to which La Vera belongs). Saz-Gil and Gómez-Quintero [46] analyzed the
relevance of social capital as an element of rural development. Esparcia et al. [47] or Moyano [48–50]
study this same question and conclude that aspects related to the social dimension, or the interaction
between the different institutions and agents operating in a territory, can be crucial in explaining the
success or failure of endogenous development processes in rural areas.

Buciega [51] analyzed the role of LAGs as instruments of development and governance in rural
areas. On this subject, Esparcia et al. [52] show the tensions that have arisen in the articulation of the
LAGs given the interest of the different groups in taking control of decision-making. Alberdi [53] studied
the difficulties of the business sector in becoming involved in the operation of the aforementioned
cited LAGs. Garrido and Moyano [54] investigated the participation of the population in the Rural
Development Programs (a subject which Navarro et al. [55,56] are very critical of). The involvement of
the population in rural development processes and the role of LAGs in this task has been analyzed from
a variety of perspectives based on the experience of different European countries, by authors such as
Osti [57], Lukic and Obad [58], Chmieliński [59] or Marquardt et al. [60]. Among those international case
studies, those from Quaranta et al. [61] or Salvia and Quaranta [62] could be mentioned. These works
point out the need to rebuild the social capital of rural areas as a previous step before facing the
challenge to start a rural development strategy.

Chevalier et al. [63,64] are critical of the excessive regulation introduced in the latest editions of
the Leader Initiative and consider that this has distorted the original principles of this Initiative. In line
with Esparcia et al. [52], the analysis by Chevalier et al. [63] on the application of the Leader approach in
different European regions detects a tendency of local elites, in this case municipal politicians, trying to
monopolise the LAGs’ decision-making process. The influence that institutional presence has on the
management systems of the Leader approach is also analysed by Bruckmeier [65] who, based lisation
of this approach has a negative influence on its capacity for innovation.

Shucksmith [66], in his analysis of the Leader approach in the United Kingdom, concludes that
the model applied by the Initiative favours those who hold a position of power in relation with those
sectors of the population less involved in these development processes. Konečný [67] highlights the
great contrasts in the application of the Leader approach between European countries and suggests
that the management systems and the operation of the LAGs are one of the differentiating elements in
the results obtained by some groups and others. Like Chmieliński [59] or Salvia and Quaranta [62],
Konečný [67] suggests that more territorially and socially cohesive spaces present more advantages
when it comes to successfully applying rural development strategies.

Regarding the territorial approach and its commitment to the economic diversification of the
rural areas, due to the relevance of tourism investments within the development strategy undertaken
by the region of La Vera, it is appropriate to refer to works such as those of Muresan et al. [68,69],
Abdollahzadeh and Sharifzadeh [70], or Harun et al. [71] in which the perception of rural residents
towards the development of the tourism sector is measured.
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3. Research Scope: La Vera as a Case Study

Investigations based on the case study method do not justify their representativeness on the
basis of a large number of interviews. This quality cannot be justified in statistical terms because the
methodology employed circumscribes the fieldwork to the case under study. As noted by Coller [72]
(p.56), the representativeness of case studies must be justified in analytical terms, arguing that “the
case is appropriate for the type of theoretical discussion that is to be elucidated by its analysis”. In this
sense, who defend the usefulness of the case study methodology [72–76] point out various aspects that
should be taken into account when justifying its use. Among these, the following points should be
highlighted: (a) that the chosen case has clear limits; and (b) that it is valid to compare the issue being
studied. La Vera meets these two conditions because:

a) It is a territory with clearly defined borders: located in the northeast of the province of Caceres,
bordered to the north by the Sierra de Gredos and Jerte river valley, to the east by the provinces
of Avila and Toledo, to the south by the river Tietar, and to the west by the region of Plasencia.
With a total area of 885.98 km2 and a total of 19 municipalities, La Vera allows to easily delimit
the borders of the case under study (Figure 1). The fact that La Vera is located in Extremadura
(Spain) is not insignificant, since authors such as González [77] consider this region to be an ideal
area in which to analyze the effects of Rural Development Programs on the territory.

 

 

 

 

 

Figure 1. Boundaries and location of La Vera. Source: Own elaboration.

b) La Vera is an excellent example in which to study various aspects related to the implementation
of the Rural Development Programs. This is due to the following points:

(b1) The existence of valuable resources with great potential for the development of rural
tourism, and therefore, economic diversification. These resources include:

• Natural and landscape resources inherent to the Sierra de Gredos. Depending on
their altitude, Gredos possesses emblematic foothills suitable for practicing mountain
sports. Their hydrographic network, composed of multiple gorges with pure and
crystalline waters, are a major tourist resource in the summer season. Also, the Sierra
de Gredos influences the climate of the area creating a microclimate characterized by
mild temperatures and abundant humidity that generates a rich landscape.
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• Remarkable cultural resources including: (1) festivals declared of regional tourist
interest such as Los Empalaos and El Peropalo; (2) a huge religious and cultural
heritage of which the Monastery of Yuste is a good example; and (3) an
architectural heritage whose best exponents are the five municipalities declared
Historic–Artistic Ensembles.

(b2) There is a long tradition of producing products very characteristic of the area, of high
quality, and based on the use of the endogenous resources of the territory. Some of these
products are paprika, tobacco, and goat’s cheese. It should be remembered that one of the
strategies by which Rural Development Programs seek to achieve economic diversification
is ’agricultural development and marketing’ measures, which aims to create and retain
the highest possible added value on the basis of local production.

4. Research Methodology

In his works about the case study, Yin [75] recommends applying this methodology in situations
in which the question to be studied is interrelated with the study context. This is what happens in the
case under analysis: it is not possible to de-link the relevance that intangibles have acquired in the
development strategy of La Vera, of the different elements inherent in said space (dynamism of the
population, professionalism of the technicians responsible for managing the program, pre-existing
territorial structure, etc.). The phenomenon to be studied (intangibles) and the context in which they are
studied (La Vera) interrelate and feedback each other. This is the reason why numerous authors [78–82]
have resorted to this same methodology to study aspects related to the relevance that local people’s
participation and social capital can acquire in development processes.

The methodology used is an essential factor to understand this research goal in order to going
beyond other studies related with Rural Development Programs. Yin [76] argues that qualitative
research tools such as conducting interviews can improve the understanding of the information
provided by the interviewee by allowing interaction and for an adequate contextualization of their
opinions. Based on these premises, this research uses a qualitative methodology based on a broad
fieldwork project in which several sources of information are distinguished:

1. Analysis of the general documentation of the Program: In the first phase of the fieldwork, at the
LAG headquarters, a multitude of documents related to the implementation of the program were
consulted. This made it possible to configure the “universe” of research, to study the projects
implemented under the program, and to locate information that would subsequently provide
access to the promoters.

2. Conducting interviews as the main source of information. With respect to the interview model,
semi-structured interviews were considered to be the most appropriate model: they were not a
closed instrument (unable to incorporate any assessments of interest made by the interviewees),
and at the same time, their semi-open nature allowed for the joint analysis and processing of the
information obtained. Rural Development Programs have two types of measures: productive
and unproductive. Private promoters receive their subsidies from the productive measures. It is
therefore on these that the research is focused. The temporal scope of the analysis covers the
two editions of the Proder Program. Given the large number of private projects implemented
under the productive measures during this period, it was necessary to select a sample of them.
To this end, three criteria were applied: (a) that the impulse and the main source of financing
were private; (b) that Proder’s contribution amounted to a minimum of 12,000 euros; and (c) that
this subsidy had a certain relevance in the financing of the project, representing at least 20% of
the total investment. Table 1 shows the investments represented by the projects included in the
sample and the total resources committed in each of the productive measures.
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Table 1. Representativeness of the selected sample according to the investment.

Investment Tourism SMEs Valorization Total

Sample projects 3,180,385,30 883,561,20 673,160,61 4,737,107,11

Total implementation 4,230,097,15 1,665,948,03 1,369,413,23 7,265,458,41

% 75.18% 53.04% 49.16% 65.20%

Source: Own elaboration.

As shown in the table above, the criteria applied allow for a representative sample of the total
productive investments to be obtained. However, it should be clarified that, within these productive
measures, some projects with a predominantly public character are also addressed. This type of action
involves the investment of 827,905.04 euros. If we deduct this amount from the total investment shown
in Table 2, the private projects selected in the sample would represent 73.58% of the private productive
investment executed.

There are 44 projects included in the research sample. Of this total, 34 interviews were carried out
since seven of the businesses had ceased to operate, two had been transferred (meaning that it was no
longer possible to access the original developer), and in only one case was it not possible to carry out
the interview due to the promoter’s lack of interest.

Table 2. Number of projects in the sample and interviews conducted.

Tourism SMEs Valorization Total

Sample projects 24 12 8 44

Failed projects 5 2 7

Non-interview projects 1 1 1 3

Total conducted interviews 18 9 7 34

Source: Own elaboration.

The statistical sample is made up of 44 projects of the 79 projects financed in La Vera with private
participation in the study period [83]. These 44 projects represent 55% of the total projects. Furthermore,
calculating the n-optimal for finite population and with a statistical sample size of 79 (the projects with
exclusively private financing), a sampling error of 9.8% is estimated with a confidence level of 95%.
Although this is a case study, the statistical sample size can be assumed to be representative due to the
results shown above.

The questionnaire that was used for the interview is structured in four blocks. The first one
collects general information about the project; it is in this block where questions related to Proder’s
ability to incentivize investments are asked, with the main goal of obtaining the appraisal of the
promoters regarding the management system used. The second block includes two questions related
to the contribution of Proder to the economic diversification and the diffusion effect of the made
investments. The third section obtains the interviewee’s opinion regarding the articulation of their
economic sector; it is a question of knowing if in La Vera there are social groups of a sectoral nature,
what is the assessment of the promoters regarding the operation of these associations and what
has been their role in the dissemination of Proder grants. Finally, a fourth block includes questions
regarding Proder’s contribution to other cross-cutting aspects related to the development of the area
under study. Between these aspects would include regional identity or the recovery of natural and
heritage resources.

Each one of those four blocks was made up of five closed questions. Furthermore, to end the
interview, the promoters were asked an open-ended question, where they could reflect or make their
assessment regarding the Proder Program. So, the questionnaire used for the interview grouping a
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total of 21 questions, eight of them are referred to the intangible aspects that focus this research and
whose results are presented in the next section.

3. On-site assessment of each of the projects in the sample: It was decided to conduct the interviews
at the investment site. These trips provided direct contact with the key people in the research and
made it possible to understand, first-hand, the objective of the investments, their viability, etc.

4. Triangulation of results: In the final phase of the fieldwork, an attempt was made to correct the
possible biases that the interviewees could have incurred. Among these possible biases, it is
worth highlighting the influence that the time elapsed between Proder Program execution and the
conduct of the research could have had in the promoters’ valuations. With cited objective, once the
first conclusions were obtained from the interviews, they were “triangulated” by holding working
meetings with those responsible for the technical implementation of the program. The purpose of
these meetings was to contrast the extent to which the initial results of the research coincided with
the opinion of those who, from a technical point of view, had greater knowledge of the program.
These meetings were repeated with the final conclusions of the fieldwork.

5. Results and Discussion

5.1. Suitability of the Management System

With regard to this first issue, the research seeks to know whether the management system used
is capable for incentivizing investments. For it, the interviews to promoters sought to ascertain their
opinion with respect to two questions: (a) to what extent they decided to address their investments
based on the grant offered to them by the program; and (b) what is their assessment of the management
and processing of their project by the LAG technical team.

Konečný [67] suggests that management systems and the operation of the LAGs are one of the
differentiating elements in the results obtained by rural development strategies in different territories.
The questions raised by this research to the promoters make it possible to go deeper into some factors
that could explain why it is like that.

With regard to the influence that receiving a grant might have had on the realization of their
investments, as shown in Figure 2, three quarters of the promoters admitted that they would have
tackled their projects without the help of Proder. However, most of them also admitted that their
investment would have been more modest and longer term. These promoters considered that the
subsidy received was the “incentive, the justification, the excuse”, for which they decided to make
investments that they had been maturing for some time and considered necessary for the expansion
and even survival of their businesses. Almost a quarter of the promoters admitted that, in the absence
of the Proder aid, they would not have undertaken their projects. It should be pointed out that the vast
majority of those who expressed this view were tourism promoters who had made their investments
in the first Proder call, in which the co-financing rate for this type of investment was higher.

With regard to the second question, Figure 3 leaves no doubt as to the assessment of the
management system proposed. The promoters highlighted the proximity (both physical and human) of
the technical team responsible for implementing the grants. This proximity is inherent to the regional
dimension of the program and to the relations of proximity that result from it. Almost 60% of those
interviewed valued the intervention of the technicians as very positive, stressing that their involvement
went beyond mere bureaucratic/administrative assistance.
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Figure 2. Would you have approached your project without Proder help? Source: Own elaboration.
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Figure 3. What has CEDER’s role been in implementing your project? Source: Own elaboration.

5.2. Multi-sectorial Approach

Through their integrated and multi-sectorial approach, Rural Development Programs raise the
need to promote investment in a wide range of economic activities and to integrate all of them within a
single development strategy. The clear connection between this approach and the objective of economic
diversification has already been noted. The second research question aims to find out how promoters
perceive the achieving of this purpose.

The results of the interviews show that a majority of the promoters believed that Proder has
contributed to the economic diversification of the area; however, only a small part understood that this
was possible given the promotion of investments in various economic sectors. As shown in Figure 4,
the vast majority of those who responded positively to the question justified their answer on the basis
of Proder’s investments in a single economic sector: rural tourism.
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Figure 4. Do you think Proder has contributed to the economic diversification of the region? Through
which sectors? Source: Own elaboration.

Closely linked to the multi-sectorial approach, the dissemination effect refers to the capacity of
development programs to ensure that the investments made serve as an example and enable other
entrepreneurs to undertake new projects. The existence of this dissemination effect is widely perceived
by the promoters. It is even significant that most of the interviewees responded positively to the
question posed (Figure 5), even though they were not able to give any examples.
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Does not know

Yes, but is not able to give examples

Yes, other projects of a tourist nature

Figure 5. Do you think Proder has been able to encourage other people to undertake projects similar to
yours? Examples? Source: Own elaboration.

In the two questions posed regarding this intangible, the only sector to which the interviewees
refer is the tourism sector. In line with the results obtained from other research [68–71], it seems that in
La Vera the perception of the promoters with respect to tourism development is positive. As shown
in Figure 4, among the promoters, it seems to be a general perception that Proder’s projects and
investments were concentrated in this sector. Obviously, this concentration of resources in an economic
activity is precisely the opposite of what the multi-sectorial approach aims at (in fact, who believed that
Proder did not contributed to economic diversification criticized the program’s excessive specialization
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in tourism projects), but this does not prevent the majority of interviewees from positively evaluating
Proder’s contribution to economic diversification. Therefore, it seems that promoters perceive tourism
investments as an element of development and, as shown in Figure 5, to a not insignificant extent,
they understand that, in this sector, Proder’s investments have had a multiplier effect.

5.3. Bottom-up Approach

In their analysis of the relevance of social capital in local development processes, Esparcia et al. [47]
warn of the need to undertake case studies that will allow a deeper understanding of the issue,
especially in those rural areas with a weaker productive fabric. This research could be considered
a contribution along these lines. As mentioned, the bottom-up approach seeks to encourage the
participation of the population in development processes. Social groups are the agents entrusted with
this task. The questions posed with respect to this intangible try to evaluate the role that these groups
had in the dissemination and implementation of Proder aid. As shown in Figure 6, the majority of
the promoters became aware of the existence of the aid through their own means or thanks to the
advice of the Local Development Agents (LDA) of the Local Councils of the zone. The LDAs are
municipal technicians who, among other tasks, are in charge of managing the local employment boards
developing a brokerage work, as well as advising those other people who try to start a business and
need information about the available lines of help.

Only four promoters acknowledged having had knowledge of the Proder subsidies through a
social group: Vera Tourism Association (ATURIVE). However, it should be noted that those who
accessed the subsidies through this channel were managers or direct relatives of the managers of the
aforementioned association.
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Figure 6. How did you find out about the existence of Proder aid? Source: Own elaboration.

Of the three productive measures, the only one in which there was an entity of a regional nature
with the vocation of representing the interests of its sector was that of promoting rural tourism. Most of
the tourist entrepreneurs are recognize as being members of ATURIVE. However, Figure 7 shows that
only a small part of those interviewed (the association’s leaders) consider its operation to be good.
On the contrary, the vast majority of the tourism promoters qualify the work carried out by ATURIVE
as regular or bad. There were also interviewees were not even able to evaluate the activity of an entity
that, in theory, should have stood up and defended its interests.
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Figure 7. How do you value the operation of ATURIVE? Source: Own elaboration.

The scarce valuation of the tourist promoters with respect to the operation of ATURIVE,
the anecdotal role of this association as a promoter of the Proder aids, added to the fact that it
is their directors (or their direct relatives), the only ones who recognize having had knowledge of the
aids through it, put into question the role of this group in the development process. It might be asked
whether this is not one of those situations denounced by Esparcia et al. [52] or Chevalier et al. [63]
in their study about the application of the institutional model of the Leader approach in various
European regions. As it seems happening with La Vera tourist association, these authors denounce
the tendency of local elites to "monopolize" the implementation of the development strategies in
their respective territories. Results obtained show the difficulties encountered in implementing a
bottom-up development model in La Vera. These conclusions would be in line with those obtained by
Guiberteau [15], Navarro et al. [55,56], or Cejudo et al. [84], who show a critical position regarding the
capacity of LAGs to implement a truly participatory rural development model.

It seems that the fact that businessmen and mayors of the region belong to the decision-making
body ADICOVER is a factor in the dissemination of Proder aid. However, thought should be given to
the need to establish control mechanisms to ensure that this does not become an element of ‘exclusion’
for other promoters who, not being part of these LAG management bodies or not having direct relations
with the people who do belong to them, wish to have access to the aid on equal terms.

5.4. Contribution of These Programs to Other Aspects of Territorial Revaluation

As Figure 8 shown, a clear majority of promoters positively valued the effects of Proder on the
feeling of belonging to the Association of Municipalities. Often, in the justification of their answers,
the interviewees alluded to the promotion campaigns carried out under the rural tourism measure.
Also worthy of mention is the recognized contribution of the program to the regional identity, but they
point out that this existed prior to Proder. Those who are pronounced in this sense are corroborating
some of the arguments used in the methodology section to justify the choice of the La Vera as the case
study area.

It was not easy for the private promoters to evaluate Proder’s contribution to the conservation of
the natural resources and heritage. Almost 40% did not value this issue (Figure 9). Perhaps, the low
level of involvement of the promoters in the development strategy is one of the causes that can explain
their difficulty to value this issues of general interest linked to the philosophy of the program.

On the other hand, those who considered that Proder had contributed to these aspects highlighted
its role in the recovery and signposting of hiking routes, as well as in other actions such as the
recovery of small public spaces, the creation of viewpoints, and the adaptation of clean points. Some of
those interviewed also highlighted the positive consequences for rural heritage of many of the tourist
investments undertaken, given that they involved the restoration of buildings, the recovery of farms, etc.
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Figure 8. Do you think Proder has reinforced the regional identity? Source: Own elaboration.
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Figure 9. Do you think Proder has contributed to conserving the region’s heritage and natural resources?
Source: Own elaboration.

6. Conclusions

When relating the results of the investigation with those obtained by other authors, it must be
kept in mind that the ideas set forth in the previous section are conditioned by the methodology used.
This research is a case study, and this constitutes its main limitation, because it limits the analysis of
intangibles to a specific area whose characteristics, in turn, influence the phenomenon under study.

Rural Development Programs are an interesting tool for activating and promoting investments
in the rural environment; almost half of the interviewees acknowledged that Proder aid was the
element that made them decide to make investments that they had been considering for some time.
Among the factors that could explain this capacity are the regional dimension of their management
systems and the relations of geographical and human proximity that result from this. However,
on its own, the regional dimension does not explain the favorable opinion of the promoters regarding
the management system. The involvement of the technical team is a factor that, to a certain extent,
depends on something “intangible” such as the attitude with which they face the implementation
of the program. Something that in one region may be very well valued, in another may not be so
well valued. There is a human component to this issue; it would be interesting if the evaluation of
these programs introduced greater relevance to the internal evaluation systems that would allow the
promoters themselves to indicate their degree of satisfaction with the attention received and the work
carried out by the LAG technical teams.
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This research is committed to ensuring that the implementation of this kind of program incorporates
internal audit systems that evaluate the quality of the procedures used in the implementation of the
program. To date, most of the evaluation systems implemented have only focused on performance
indicators based on investments made.

The perception of Proder’s role in the economic diversification of the region seems to be distorted
by an excessive concentration of investments in the rural tourism sector. This could compromise the
program’s intended multi-sectorial approach and call for flexible financial programming instruments
so that the LAGs, as they detect an excessive concentration of projects in one sector, can change the
co-financing rates for the others. On the other hand, the results of the research seem to show that the
diffusion effect of the investments, their capacity to serve as an example to other entrepreneurs and to
promote new projects, is part of the common ideology of the interviewed promoters.

The research results question the relevance of the social groups both in the execution of the program
and in the dissemination of its lines of assistance. The implementation of a bottom-up approach,
with a transparency principle, would make it advisable to periodically evaluate the percentage of
subsidies that go to stakeholders who form part of the LAG’s decision-making bodies, or the boards of
the associations that have a voice and vote about them. In addition, it would be advisable to make
the participation of social groups in the management bodies of the LAGs dependent on the correct
functioning of these associations, the proper flow of information between their members, and the
maintenance of a dynamic agenda of activities aimed at the whole of the sector that they represent.

On the contrary, a good proportion of the promoters point out the role that the LDAs of the
different municipalities had in their projects. Bearing this in mind, and that a good part of the region’s
Town Councils form part of the LAG’s decision-making bodies, it would be interesting to study
formulas so that, with this participation quota, the opinion of these technicians is taken into account.

The analysis of the territorial approach shows the interrelations between the intangible aspects
studied and the structure of the program. The promoters point out various actions by which they
believe that Proder has contributed to strengthening the regional identity. Among these, it is worth
highlighting the tourism promotion campaigns or the management system used to implement the
grants. In any case, with their answers, the promoters showed that we are dealing with a region
with well-defined borders and where, before Proder, there was already a feeling of belonging to the
territory. These multiple interrelations between the program’s structure and its intangible parameters
were also detected when interviewees tried to justify the way in which Proder has contributed to the
conservation of the region’s natural resources. In this case, the investments undertaken as part of
the unproductive measures to enhance local and rural heritage are the most frequently mentioned,
although some promoters also mention in their replies the enhancement of private heritage resources
resulting from the creation of various tourist accommodation projects.

Without forgetting the research limitations pointed out at the beginning of the discussion section,
the research results represent an approach to the evaluation of the intangibles of rural development
that can be a useful tool for those responsible for the planning, management, and evaluation of Rural
Development Programs.
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82. Brankov, J.; Jojić, T.; Milanović, A.; Petrović, M.; Tretiakova, T. Resident’s Perceptions of Tourism Impact on
Community in National Parks in Serbia. Eur. Countrys. 2019, 11, 124–142. [CrossRef]

83. Castellano-Álvarez, F.J.; Del Río Rama, M.C.; Álvarez-García, J.; Durán-Sánchez, A. Limitations of Rural
Tourism as an Economic Diversification and Regional Development Instrument. The Case Study of the
Region of La Vera. Sustainability 2019, 11, 3309. [CrossRef]

84. Cejudo, E.; Navarro, F.; Camacho, J. Perfil de los beneficiarios de los Programas de desarrollo rural en
Andalucía. Leader + y Proder II (2000–2006). Cuad. Geográficos 2017, 56, 155–175.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

64



land

Article

Entrepreneurs and Territorial Diversity: Success and
Failure in Andalusia 2007–2015

Eugenio Cejudo García * , José Antonio Cañete Pérez , Francisco Navarro Valverde and

Noelia Ruiz Moya

Department of Human Geography, University of Granada, 18071 Granada, Spain; joseaca@ugr.es (J.A.C.P.);
favalver@ugr.es (F.N.V.); noeliaruiz@ugr.es (N.R.M.)
* Correspondence: cejudo@ugr.es

Received: 15 July 2020; Accepted: 3 August 2020; Published: 5 August 2020
����������
�������

Abstract: Rural Europe today cannot be understood without considering the impact of the EU’s
Liaisons Entre Actions de Developpement de l’Economie Rurale (LEADER) rural development
programme. Although in general it has had a positive impact, research has also revealed spatial and
social disparities in the distribution of funds. Our primary source was the files for all the LEADER
projects processed in Andalusia between 2007 and 2015. In addition to successfully executed projects,
we also focused on “unfunded” projects, those in which, although promoters had initiated the
application procedure, a grant was never ultimately obtained. Project failure must be studied so as to
avoid biased findings. We then classified these projects within the different types of rural area and
analysed the behaviour of the different promoters in these areas. Relevant findings include: project
success or failure varies according to the different types of rural area, as does the behaviour of the
different promoters; the degree of rurality can hinder project success; young and female entrepreneurs
were more likely to fail; the type of promoter is strongly influenced by the distance to cities in that
companies and Individual Entrepreneurs tend to invest in periurban spaces, while public sector
promoters such as Local Councils are more prominent in remote rural areas.

Keywords: neo-endogenous rural development; LEADER approach; rural areas; classification and
types of rural areas; good practices; rural depopulation and aging; young and female entrepreneurs;
entrepreneurship; funded and unfunded projects; Andalusia

1. Introduction: State of the Art

The current situation of rural areas cannot be fully understood without taking into account the
impact of the LEADER programme. LEADER, an acronym for its French title “Liaisons Entre Actions
de Developpement de l´Economie Rurale”, has been applied throughout the rural areas of the European
Union (EU). It was created as a “laboratory” for innovation which could strengthen local capacities and
help solve problems in rural areas, via a strongly territorial, “bottom-up” approach. Since it was first
established at the beginning of the 1990s, it has become the most emblematic practical application of
the recent theories of neo-endogenous rural development on which it is based. The aim of LEADER is
to plant the seeds for strong, self-sustaining rural development. The main specificities of this approach
are: to promote innovation, above all social innovation; the integrated, multi-sector nature of the
projects; the territorial perspective; networking; economic diversification; the bottom-up approach;
local decision-making. Originally established as an European Economic Community (EEC) Initiative
(1991–2006) implemented through Local Action Groups (LAGs) made up of entrepreneurs, public
institutions and civic associations, it was later integrated (since 2007) into the corresponding national
and regional Rural Development Programmes, with specific LEADER actions.
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Its implementation, with varying degrees of success [1–3], has revealed among other things: the
unequal territorial distribution of LEADER funds [4–8]; the development of important social innovation
processes in rural areas [9,10]; the varying participation of the different stakeholders as promoters of
LEADER projects [11,12]; the vital importance of social capital in rural development processes [13–17];
and the importance for rural development of the promotion and enhancement of natural and cultural
heritage, both as cohesive elements of local identity that must be protected and as hugely powerful
assets for enhancing rural tourism. These are both emblematic aspects of the LEADER programme. On
these lines, various articles have examined the impact of LEADER on for example ways of combining
traditional agricultural and livestock practices with agritourism [18,19] wine tourism [20,21], olive
oil tourism [22], dehesa grasslands [23], landscapes [24], local skills, knowledge and festivals [25] or
the impact on the structure of the rural tourism sector produced by LEADER-related actions, which
resulted in an excess supply of accommodation, which was often of poor quality [26]. Other research
has focused on the role of LEADER in halting the depopulation of rural areas [27–29], strengthening
their level of resilience [30] or simply, as a new methodology for intervention in the development of
rural areas [31,32], known as the LEADER approach [33,34].

Both these and many other articles that could be cited centre on LEADER projects that have
been successfully carried out and tend to ignore those other projects in which although the promoters
had begun the LEADER grant application procedure, a grant was never ultimately obtained. In this
article, we will be referring to these projects as unfunded projects. In other words, research on the
LEADER programme has tended to focus on funded projects and has largely ignored the projects that
applied for but did not finally receive financial support from the programme. We believe, together with
Rodríguez et al. [35] (pp. 103–104), that it is also necessary to study issues such as failure, inefficiency
and the incapacity to foresee change, so as to avoid biased explanations of social action that tend to
marginalise those who do not fit into prevailing success-linked models.

This is why the only research in the literature that deals with the question of unfunded projects,
does so indirectly. Dargan and Shucksmith [36] (p. 285) talked about a “project class” made up above
all of members of the LAG and well-positioned actors in the public and private sector with substantial
financial resources, knowledge and innovation capacity, who control and are well informed about
LEADER investments. At the other end of the scale, there are other groups including young people
and women, who are less involved even though their projects enjoy certain advantages in the selection
and funding process. The authors of [37–40] also made it clear that women are less likely to become
rural entrepreneurs, even though they are less afraid of business failure. In spite of this, the LEADER
programme has contributed, together with other initiatives, to the creation of new identities and social
representations of rural women, which have made them more visible [41] and have enhanced social
inclusion in a context in which new socioeconomic and spatial realities are emerging in rural areas
of Europe [42,43]. This will lead to the progressive empowerment of women in the personal, family,
social and political spheres [44].

Our past research on projects of this kind in Andalusia for the programme period 2000–2006 [45–47]
revealed first of all that there was a need to improve management and to update the criteria and the
processes for the selection and monitoring of projects. We also found that the number of unfunded
projects varies greatly from one territory to the next, a fact which was reflected, in an extreme case,
in the considerable number of municipalities in which none of the proposed projects were funded.
Another weakness of the LEADER approach was that it did not establish specific measures for
areas with low population density to combat the problems arising from depopulation. In general
in these areas, neo-endogenous rural development action has not achieved the desired results and
at times has even proved unsuitable, missing important opportunities to help reverse depopulation.
Finally, the typical profile of the promoters of unfunded projects was that of a young person, and
in particular a young woman, who was trying to set up a business. The most common legal forms
within which these businesses were established were as self-employed workers, limited companies or
business partnerships.
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Our proposed field of study is therefore quite original, not only because the subject that we have
chosen, namely unfunded projects, has rarely been studied in our field of research, as mentioned above,
but also due to the level of detail of the information on which our research is based, the individual
files for each project, in a territory like Andalusia, a large region with a population of about 8.5
million people.

In this research our aim is to analyse both the unfunded and the successfully executed projects
by looking at the number of projects, and the territories in which they implemented or sought to
implement these projects, according to different territorial typologies that enable us to assess and
compare their behaviour. Our initial hypotheses are that, on the basis of our previous research studies,
the groups with the greatest limitations when it comes to starting a business, including among others
individual entrepreneurs and the smallest, most vulnerable companies, will be those least likely to try
to set up businesses and most likely to fail. In addition, the participation of the different stakeholders
will vary according to the territory in question, with the public sector playing a greater role in less
developed areas, and private investors dominating in the areas with more dynamic economies.

2. Sources, Methodology and Study Area

The basic source we used was the list of projects for which grant applications were processed
(12,855) under the LEADER programme between 2007 and 2015. This information was provided by the
Department of Agriculture, Fishing and Rural Development of the Regional Government of Andalusia.
For comparison purposes, we have separated the projects into executed projects (6225) and unfunded
projects (6630). Unfunded projects were considered to be those which, after a grant application had
been made and a file had been opened, were ultimately not executed with LEADER funds. This does
not necessarily mean that these projects were never carried out as on occasions the promoters decided
to renounce LEADER funds so as to qualify for finance from other programmes.

There are various problems involved in working with this source, especially when analysing
unfunded projects: missing information as the forms have numerous uncompleted boxes; countless
typing errors, mistakes in the coding of some of the variables, etc. We are therefore working with
projects in which the information was often not fully filled in or contained errors, only some of which
can be corrected, and in the case of the unfunded projects, which were either never carried out or if
they were carried out were done so without LEADER funds.

The types of promoters in this study (as listed below in Table 2) are those described in the source
and the analysed variable was the number of funded/unfunded projects.

The results of the statistical analysis were input into a Geographic Information System, ARCGIS
10.6, which produced graphic outputs in the form of vectorial plans that were exported to jpg format.
We were unable to perform a qualitative analysis regarding the reasons why the promoters of unfunded
projects decided not to continue with them.

Although our analyses were conducted at the municipal scale, they were based on individual
files, which means that we only studied those municipalities in which files were opened in relation
to applications for LEADER grants. Those projects in which it was not absolutely clear in which
municipality the project was intended to be carried out were excluded. The results were then aggregated
at the regional level in line with the different types of territory established for Andalusia. Adjacent
municipalities of the same type were joined together on the map.

The enormous difficulties inherent in establishing a typology of rural spaces in Spain, or in the
OECD in general [48], are due to questions such as the availability and reliability of current and historic
sources, the scales with which one decides to work, the variables that are used to establish the different
typologies (rural, intermediate or urban) or the thresholds which are set to distinguish between them.
The Spanish National Statistics Institute (Instituto Nacional de Estadística) uses the total population as
a defining variable, establishing a threshold of up to 2000 inhabitants for rural municipalities and up
to 10,000 for medium-sized. Municipalities with over 10,000 inhabitants are regarded as urban. This
classification is widely used because of the availability and reliability over time of the data, although
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certain doubts have also been raised because of the constant need to increase the thresholds to take
into account that a municipality may contain various separate centres of population [49]. However,
this typology does not always adapt to the peculiarities of the territorial structure, as happens in our
study area, Andalusia, in which the typology adapts poorly to a region in which “agri-towns” [50–52]
or intermediate towns [53,54] play a very important role.

Following the recommendations of the OECD [55], the European Union established three large
territorial categories (mainly rural regions, intermediate regions and mainly urban regions) on the basis
of a benchmark population density figure of 100 inhab/km2 used to distinguish rural municipalities
from urban ones. Under this system, the mainly rural regions are those in which over 50% of the
population live in rural municipalities; the intermediate regions are those in which between 15% and
50% live in rural municipalities; meanwhile, the mainly urban regions are those in which less than 15%
of the regional population live in rural municipalities. This classification could be applicable to NUTS
3 regions. In recent years, interesting proposals have emerged in this regard at the local level. Firstly,
Molinero [56] established a rural typology in which population density was the main criterion. This is
because population density is a key factor in any rural development policy and since the 1990s has
been the most frequently used criterion by the OECD, the EU and the Spanish Ministry of Agriculture,
as well as by geographers and territorial planners. This classification developed from Law 45/2007 on
the Sustainable Development of Rural Areas promoted by the Ministry of Agriculture, which classified
as rural all those municipalities with less than 30,000 inhabitants and less than 100 inhabitants/km2.
This group was then subdivided into three types of rural municipality: deep < 5 inhab/km2; stagnant
“5” to “24.9”; and dynamic “25” to “99.9” inhab/km2. The application of this classification in rural
spaces in Andalusia could be problematic due, as mentioned earlier, to the socio-territorial importance
of agri-towns in the region.

Secondly, de Cos and Reques (2019) [57] proposed a typology of spaces based on their territorial
and demographic vulnerability using cartographic sources available in GIS format, taking advantage
of new European and Spanish legislation enabling access to official cartographic databases in digital
format. For this typology, a multi-criterion analysis involving a weighted linear combination was
applied. Although the methodology and the resources used appeared to us to involve a very important
qualitative leap in an attempt to go beyond classifications based on population or density, the resulting
aggregation of results in nine categories according to the degree of vulnerability would be difficult to
apply in this research study. In addition, while the notion of territorial vulnerability fits quite well with
the real situation in Andalusia, that of demographic vulnerability does not provide such a good fit.

One of the most widely cited proposals for the classification of rural areas in Spain was presented
by Reig, Goerlich and Cantarino (2016) [58]. These authors based their proposal on the classification
made by the OECD and the EU, which was itself based on population variables such as density, and
took the 1 km2 grid as a spatial reference for analysis. The use of newly available georeferenced data as
to exactly where each inhabitant lived within the municipality enabled them to avoid all the distortions
caused by calculating the population density on the basis of the total area of the different municipalities,
in which there are often large areas with little or no population. They also included, in line with other
research work being conducted in the EU, accessibility to urban centres and to services, considering for
this purpose the closest towns or cities with a population of over 50,000 people [59]. They also looked
at land uses in order to classify intermediate and urban areas into closed and open spaces, and used
the time taken to access services to classify rural territories into near (up to 45 min) and remote (more
than 45 min). On the basis of this classification and taking into account that our analysis focuses above
all on rural areas in that it examines projects linked to the LEADER programme, we decided to modify
this classification system, applying as a discriminatory variable the time taken to access services. On
this basis, the intermediate municipalities were divided into near and remote, depending on whether
or not they were over 30 min from a city (as most are situated in parts of the Guadalquivir Valley with
a high population density). In rural areas, a third category was established due to the widely diverse
range of situations observed in the different municipalities. These were divided into “near”—those

68



Land 2020, 9, 262

less than 45 min away from a city—, “remote”—between 45 and 60 min—, and “deep”—60 or more
min away—(Figure 1). We believe that with the aforementioned modifications, this is the classification
that best adapts to the real situation in Andalusia.

Figure 1. Territorial typology of Andalusia (Reig et al.) [58], adapted by the authors.

Table 1 presents various synthetic indicators of sociodemographic aspects of the different typologies.
The table was drawn up using data from 2011. This year was chosen as a reference because it falls
halfway through the study period (2007–2015) and because census and local registration information is
readily available.

After a brief analysis of the data presented, we found that in 2011, 5.9% of the municipalities in
Andalusia were urban areas. These covered 6.7% of the total surface area and were home to almost
50% of the population, with very high densities. The population of these municipalities continued
to rise over the study period, increasing by 168,940 inhabitants, 48.3% of the total increase across the
region. This trend continues the pattern which first appeared in Spain in the 1960s as witnessed by
the fact that the population in these municipalities rose by over 40% between 1961 and 2011. These
municipalities are generally situated in flat areas at an average altitude of less than 260 m and are
very close to areas that provide services at a distance of just 4 min. They have the lowest average age
population and a relatively high proportion of the population are over 65. The agricultural sector is
relatively insignificant, as can be seen from the number of people affiliated to the agrarian section of
the Social Security system, who account for less than 4% of the population in open urban areas.

By contrast, 66.1% of the municipalities are classified as rural. These cover 52.7% of the territory
and house 12% of the population (2011). In demographic terms, over the period 2007–2015 the
population of these municipalities fell by 1825 people, although the greatest losses were in the regions
furthest away from service centres (Regions 6 and 7, Types 6 and 7 of Table 1), and in fact there were
gains in the nearest areas (Region 5, Table 1), although these were not sufficient to make up for the
losses in the more remote areas. A trend shared by all three types of rural municipality was that their
population in 2011 was less than that in 1961 with accumulated losses of over 22.3%. The decline was
more intense the more remote the municipality, as can be seen by the fact that almost half the loss of
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population took place in Category 7 areas (Table 1). The rural municipalities are normally situated at
higher altitudes of between 518 and 718 metres on average and tend to be further away (between 30
and 70 min) from the services provided by towns and cities with populations of over 50,000 inhabitants.
These rural municipalities also have the oldest populations with an average age of 46 years old and
well over 20% of the total population aged 65 years old or over. Perhaps the most serious statistic in
the villages in Category 7 (Table 1) is the aging rate (the ratio between people aged 65 or over and
people aged under 15), which is twice the regional average (183 compared to the regional average of
93). As might be expected, the figures for affiliation to the Social Security system clearly reflect the
continued dominance of the farming sector, as can also be seen from the number of people claiming
the Agricultural Unemployment Subsidy and the Agrarian Income Supplement, benefits received by
temporary farmworkers in Andalusia and Extremadura [60–62].

Finally, and so as not to extend this territorial presentation unnecessarily, the intermediate
municipalities accounted for 27.9% of the total, 40.6% of the surface area and 38.4% of the population.
In general, the variables for the intermediate municipalities range between the other two categories,
although we should also highlight Category 4, Remote Intermediate, a category which normally
coincides with the agri-towns, located at some distance from the services provided by the city (on
average 45 min away). These towns act as capitals of their respective subregions and perform a
key function in the provision of basic services and facilities, both public and private, that are highly
essential in rural Andalusia.

Table 1. Socioeconomic indicators according to territorial typologies.

Urban Intermediate Rural

TotalClosed Open Near Remote Near Remote Deep

Type_1 Type_2 Type_3 Type_4 Type_5 Type_6 Type_7

Nº municipalities 28 18 125 91 228 132 151 773
Area km2 826 5071 16,500 19,170 18,895 12,138 15,186 87,786

Population_2011 2,086,485 2,071,715 1,997,533 1,225,614 555,114 238,687 214,696 8,389,844
Density_2011 2.527 409 121 64 29 20 14 96
Travel time 3.8 3.4 17.3 45.0 30.3 51.7 73.3 40.4

Altitude 256 264 267 381 518 631 718 504
Pop_Women 51.7 51.3 49.4 50.1 49.0 49.3 49.3 50.5

Pop_Men 48.3 48.7 50.6 49.9 51.0 50.7 50.7 49.5
Pop/Municipality 74,517 115,095 15,980 13,468 2435 1808 1422 10,854

Pop. Growth_2007–2015 88,402 80,538 182,781 2659 20,825 −8123 −14,527 352,555
Pop. Growth_2011–1961 43.3 41.9 36.7 1.3 −6.6 −7.1 −9.6 100.0

Pop._0–14 years 15.9 16.8 17.8 16.0 14.5 12.8 12.6 16.3
Pop._15–64 years 68.9 68.9 69.6 67.5 66.7 65.4 64.2 68.5
Pop._≥ 65 years 15.2 14.3 12.6 16.5 18.9 21.8 23.2 15.2

Aging rate 95.7 85.4 71.1 103.3 130.3 171.0 183.3 93.3
Average age 37.9 37.7 38.1 40.4 43.3 45.7 46.0 42.7

Affil. General Reg. 81.0 78.8 50.3 40.8 30.0 29.8 28.3 62.7
Affil_Agrarian Reg. 1.2 3.6 26.5 37.4 51.1 50.3 49.2 17.7

Source: Instituto de Estadística de Andalucía. The authors.

3. Results

It is important to remember that we only included those projects in which a particular municipality
was mentioned as the place where the project was to be carried out. All projects without a specific
location were excluded as were those that were intended to be executed at the sub-regional rather than
the municipal scale. This explains why although 12,855 projects commenced the application procedure,
in this study we only analysed 11,104 or 86.4% of the total. Of the 1751 projects that were not included
in our study, 1271 were unfunded projects and 480 were successfully executed. Another interesting
statistic is that 94.6% of the funded projects were promoted by associations including the Local Action
Groups (LAG) (This category includes promoter types G, G14 and J (this classification is followed
in Tables 2 and 3).). Associations were also the body that initiated the largest number of unfunded
projects at 427, or 33.6% of the total. This was followed by Individual Entrepreneurs with 365 unfunded
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projects and various different types of private companies (This category includes promoter types A, B,
E and F (this classification is followed in Tables 2 and 3).) with 324. Non-profit making associations
such as LAGs were therefore the promoter most affected by our decision to analyse the projects at a
municipal scale and are therefore somewhat underrepresented in our results. This is because a lot of
the projects presented by these kinds of associations were organised at a sub-regional level rather than
a municipal level. This under-recording is substantially less significant in the other variables analysed,
although it should also be taken into account. Lastly, the results will be discussed on the basis of five
large categories of promoters: Private companies (see note 2); Non-profit making associations (see note
1); Local Councils (code P); Individual Entrepreneurs (code PF) and others (This category includes
promoter types Q, R, S and U (this classification is followed in Tables 2 and 3)). Later, we will be
looking at some of the components of these large categories in more detail.

3.1. Funded and Unfunded Projects. An Overview

The first variable to analyse was the number of projects in which the application procedure for a
LEADER grant was initiated. This was done by the type of promoter and by the type of territory, as
established above. The initial objective was to answer the following questions: Do the different kinds
of promoter act in the same way? Do participation levels vary from one type of territory to the next?
Do the different types of promoter have the same probability of success or failure at the outset of the
project? Does this vary according to the territory in which the project is to be carried out? In order to
help answer these questions, we created Table 2, which contains the data referring to all the projects
initiated and Table 3, which shows the ratios between funded and unfunded projects according to the
promoter and territory.

Table 2. Total number of funded and unfunded projects.

Promoter Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7 Total

A 0 11 51 44 24 4 13 147
B 1 64 792 680 439 292 296 2564
E 0 7 37 50 27 18 16 155
F 1 25 133 122 132 76 69 558

Private
companies 2 107 1013 896 622 390 394 3424

G 1 41 203 259 105 84 80 773
G14 0 1 71 100 128 21 36 357

J 0 4 62 32 34 14 9 155
Associations 1 46 336 391 267 119 125 1285

P 1 29 472 541 842 511 570 2966
PF 6 138 943 774 655 392 394 3302
Q 0 1 6 20 6 0 3 36
R 0 2 22 28 11 13 12 88
S 0 0 0 1 0 0 0 1
U 0 0 1 0 0 0 1 2

Total 10 323 2793 2651 2403 1425 1499 11,104

A. PLCs, B. Limited Companies, E. Business Partnerships, F. Cooperatives, G. Associations and Foundations, G14.
LAGs; J. Civil Societies, P. Local Councils, PF. Individual entrepreneurs, Q. Public Bodies. R. Religious Congregations
and Institutions, S. Departments of Central and Regional Governments, U. Others. Source: Junta de Andalucía.
Consejería de Agricultura, Pesca y Desarrollo Rural. The authors.

As regards the number of projects commenced (Table 3), we observed that these were shared
out at roughly a third each between three main promoters: Private Companies, 30.8%, Individual
Entrepreneurs 29.7% and Local Councils 26.7%. The “Others” category was almost irrelevant at 1.1%,
while that of Associations came to 11.6%; although as mentioned earlier, this category was clearly
underrepresented. Within private companies, limited companies, often regarded as the poor relations
within this group, play a central role as they are responsible for initiating the highest number of projects
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with 23.1% of the total. Another trend worth noting was the increasing importance of Cooperatives,
although this was less obvious in terms of the number of projects, in which they accounted for just 5%.

If we take the above information about all 11,104 projects and we break it down into executed and
unfunded projects, can any differences be observed in terms of the way the different promoters acted in
the different territories? In order to answer this question, we have drawn up Table 3, which shows the
ratio between funded and unfunded products multiplied by 100 so as to make it easier to understand.

Table 3. Ratio of funded to unfunded projects.

Promoter Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7 Total

A 0 57 82 132 140 0 86 96
B 0 83 99 86 101 67 74 88
E 0 133 147 138 125 100 220 138
F 0 150 217 213 238 145 156 195

Private
companies 0 95 110 101 123 78 89 102

G 0 71 81 106 98 83 111 93
G14 0 0 407 335 191 950 260 280

J 0 100 100 52 70 100 80 80
Associations 0 68 117 141 140 119 142 129

P 0 21 106 103 190 134 118 130
PF 100 106 89 85 85 102 91 90
Q 0 0 20 67 100 0 50 57
R 0 100 144 300 175 117 140 175
S 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0

Total 67 85 102 101 130 106 104 107

A. PLCs, B. Limited Companies, E. Business Partnerships, F. Cooperatives, G. Associations and Foundations, G14.
LAGs; J. Civil Societies, P. Local Councils, PF. Individual Entrepreneurs, Q. Public Bodies. R. Religious Congregations
and Institutions, S. Departments of Central and Regional Governments, U. Others. Source: Junta de Andalucía.
Consejería de Agricultura, Pesca y Desarrollo Rural. The authors.

For Andalusia as a whole this ratio is 107, which means that slightly more projects were
implemented than were not. When these values are analysed by a promoter, important differences
emerge. The promoters that achieved above average rates of implementation and could therefore
be considered as being better funded are Cooperatives, LAGs and Local Councils (P). The difference
between these groups is important in quantitative terms. Cooperatives and LAGs obtained ratios
that were double the average value while the ratio for Local Councils was 21% above average. At
the opposite end of the scale, in which there were more unfunded projects than funded ones, the
Individual Entrepreneurs and Limited Companies stood out with 17 and 19 percentage points less
than the average for Andalusia, respectively. These are private investors, who are vitally important in
terms of the number of projects they promoted and above all in terms of the amounts invested and of
the associated employment. They are also the ones that take the biggest risks in terms of investment as
they are investing their own capital and because they receive proportionally smaller grants compared
for example to Local Councils and LAGs.

If we carry out a more in-depth analysis of the behaviour of the promoters according to the
different types of territory, various interesting questions come to light. The success/failure ratios for
Individual Entrepreneurs were below the regional average of 107 in all the different types of territory, a
very clear sign of the weakness of this group when it comes to implementing a project. Their highest
levels of failure were located in the intermediate regions, especially Remote Intermediate areas, and
in Near Rural areas. These areas were also the ones in which most projects were started. The ratios
were higher at the extremes, in particular in Remote and Deep Rural areas in which the fact that there
was a small number of projects and of promoters seemed to help more solid business proposals to
come to fruition. At the opposite end of the scale in Urban areas, the higher ratio was due to the more
dynamic economic environment and to the fact that a relatively small number of projects (144) were
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commenced. The other large category in which there was a majority of unfunded projects was in
private companies, in which there were important internal differences as mentioned earlier. If we look
at private companies in general, we observe that the most important differences in their results are due
more to remoteness/nearness than to the distinction between rural, intermediate and urban areas. The
Near Intermediate municipalities obtained a score of 110 compared to 101 for the remote areas, while
in the rural areas the maximum value was 123 for the Near Rural municipalities compared to 78 and 89
for the Remote and Deep Rural areas, respectively. Within this category, limited companies started
by far the highest number of projects. They established a general trend but with lower values in all
the different types of territories, such that they only surpassed a ratio of 100 in Near Rural areas and
even then by very little (101). For their part, PLCs had high levels of success in the execution of their
projects in Remote Intermediate and Near Rural areas with 134 and 140, respectively, while their scores
were over 50 points lower in all the other types of territory.

In three types of promoters, the number of funded projects was far in excess of that of unfunded
projects. These included Cooperatives, linked above all to the farming sector, in which there were twice
as many funded projects as unfunded projects with values that were much higher in intermediate
and Near Rural areas than the already high average for this category of 195. In Remote and Deep
Rural areas the scores were below the average for Cooperatives but were still 40 points above the
regional average for all projects (107). The average value for the LAGs was almost 3 times the regional
average of 107 and varied enormously between the different types of territories, something which can
be explained in part by the small number of projects initiated. In addition, many of their projects were
only activated at the end of the programming period, on quite a number of occasions so as to make up
for the absence of other promoters by turning to a “reserve stock” of solidly constructed projects for
which finance was assured. Lastly, Local Councils showed their highest levels of success in all three
types of rural area, reaching their maximum in Near Rural in which there were almost twice as many
funded as unfunded projects. This value was notably lower in Remote Rural areas (134) and Deep
Rural areas (118), and far lower in the intermediate regions, at just over 100.

In summary, for most of the actors involved, the remoteness and the degree of rurality of the
municipalities proved a handicap that made it more difficult for the projects commenced under the
aegis of the LEADER programme to be successfully executed; the exception to this rule was Individual
Entrepreneurs, an important finding that must be borne in mind.

3.2. Geographical Distribution across Andalusia of the Different Types of Area

As can be seen in Figure 1, the classification of rural spaces in Andalusia according to the
nomenclature proposed by Reig et al. (2016) [58] adapts quite accurately to a territorial structure in
which the mountain areas are quite different from those situated in the valleys. The eastern side of
the region is dominated by rural areas (Near, Remote and Deep), in sharp contrast to the flat plain
traversed by the River Guadalquivir, which is dominated by intermediate regions and even a few
urban areas. The latter are mostly situated around the Cádiz metropolitan area and Algeciras.

By contrast, the most strongly rural areas (in their different categories) can be seen in practically
all of Sierra Morena, with the exception of a few slightly larger municipalities in the Valle de los
Pedroches and Andújar. The rural area covered by the Baetic and Sub-Baetic Cordilleras is also easily
distinguishable because it dominates the eastern half of Andalusia.

Calculating the ratio between funded projects and unfunded projects is a way of assessing how
effectively the LEADER projects have been managed. The results set out in Figure 2 in relation to
Individual Entrepreneurs as promoters can only be described as “disappointing”. In practically all
types of territories and regardless of their geographic location, there were more unfunded projects
(those initiated and processed but ultimately never executed) than funded or executed projects. An
even balance between unfunded and funded projects was only observed in Remote Rural areas, in
which the ratio was around one, and in the areas classified as Urban, in which it was 1.06.
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Figure 2. Ratio between the number of funded/unfunded projects initiated by Individual Entrepreneurs
according to territorial typology. Source: Junta de Andalucía. Consejería de Agricultura, Pesca y
Desarrollo Rural. The authors.

This means that in all the territories, regardless of their degree of “rurality”, it was self-employed
promoters (and within them young people and women), who found it most difficult to implement
their projects due to administrative problems, lack of finance, etc.

Figure 3, which refers to public promoters, highlights a completely different situation to that
described above. Town Councils promoted more funded projects than unfunded ones. In Near
Rural areas the former almost doubled the latter, while in Remote Rural areas, the difference was
slightly lower. However, and this is very significant, very similar ratios were observed in Deep Rural
areas, often the most depressed regions with worse social and territorial conditions for the funded
establishment of private businesses. In these areas in which public investment is urgently required, the
proportion of unfunded and funded projects was very similar, as happened in the Near Intermediate
areas. In Urban areas there were more unfunded projects than funded ones. This was followed by
Remote Intermediate areas, although in the latter the ratio values were very close to 1.

The behaviour of private companies (Figure 4) is clearly associated with the degree of “rurality”
of the area in question. The more rural the area is, the higher the proportion of unfunded projects.
For Andalusia as a whole, the ratios vary from 0.78 in Remote Rural areas to 1.23 in Near Rural. This
confirms once again that proximity to cities is an important factor in the success of LEADER projects.
Similarly, in remote inaccessible areas it seems more difficult to bring projects to funded fruition. This
map highlights once again the differences between the Guadalquivir Valley and the mountainous areas
of Andalusia.
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Figure 3. Ratio between the number of funded/unfunded projects initiated by Public Bodies according
to territorial typology. Source: Junta de Andalucía. Consejería de Agricultura, Pesca y Desarrollo Rural.
The authors.

Figure 4. Ratio between the number of funded/unfunded projects initiated by private companies
according to territorial typology. Source: Junta de Andalucía. Consejería de Agricultura, Pesca y
Desarrollo Rural. The authors.
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4. Discussion and Conclusions

This study, which analyses all LEADER projects for the period 2007–2015, both funded [63] and
unfunded, taking projects at the municipal level as a reference, has confirmed previous findings that the
participation of the different promoters of LEADER projects varied greatly within the Andalusia region.
In addition, and this is the most novel aspect of our research, their intervention varied according to the
type of project and the different types of area established. Our results show that the remoteness and
rurality of some of the territories made it more difficult for most promoters to successfully conclude the
projects they initiated under the LEADER programme, although not all were affected in the same way
or to the same degree. Our findings also confirmed that nearness to cities also has a strong influence
on country areas in terms of economic activity and income [64]. This is especially evident amongst
private sector actors such as companies and Individual Entrepreneurs, who tend to invest in these
areas, while the opposite is true for public sector promoters such as Local Councils.

Another important conclusion ratified in this research is the territorial complexity of Andalusia,
which is difficult to fit into any general territorial classification system designed for Spain as a
whole. This is due above all to the presence of large numbers of medium-sized towns with a strong
rural/farming component, known as “agri-towns”, so confirming the position defended by Sánchez [54]
(p. 189) who argued that these towns are “first and foremost, an opportunity for the territorial
development of Andalusia” because they strengthen the hierarchical, balanced structure required for
regional development due to their broad spatial distribution and their enormous functional and social
diversity, which results in spaces that are highly favourable for business investment and offer a high
quality of life for local residents whose numbers continue to grow, so reinforcing the trends that favour
the flat areas compared to the mountains, the large compared to the small and the coast compared to
inland regions [65,66]. In spite of this, the classification proposed by Reig et al. [58], which we have
slightly amended, adapts well to the territorial structure of Andalusia, which is clearly marked by
the divide between the mountain areas in the Eastern half in which there are a majority of rural areas
with relatively small villages and the flat plain dominated by the Guadalquivir Valley, where most
of the intermediate areas, many of which are agri-towns, are located (in general the coastal areas of
Andalusia are not considered rural and are not covered by the LEADER programme).

The execution of the LEADER programme (2007–2015) was affected by the economic and financial
crisis that erupted in 2008 and continued throughout the programme period. This resulted in a final
investment in Andalusia of 514.1 million euros and a subsidy of 209.1 million, a mere 55.4% and 60.2%
of the amounts spent during the previous programme period (2000–2006). Likewise, the total number
of projects was only 75.8% of those carried out in the previous period. The average investment per
project of almost 82,600 euros was also 27% lower.

The difficulties faced by both public and private investors resulted in constant changes in the
National Strategic Plan (PEN) and in the different Rural Development Programmes (there were 10
different versions in Andalusia). Some of these changes were forced upon them by changes in European
legislation or due to alterations in LEADER Axes 3 and 4 in which the EAFRD funds initially allocated
to LEADER (10%) were reduced to the new minimum of 5% established by the EU in 2012 [67]. These
issues were also noted by the Court of Auditors of the European Union in its 2010 report [68] on the
implementation of LEADER at the beginning of the mainstreaming period. The economic crisis also
damaged the capacity of the welfare state to combat poverty and inequality. This had serious effects
in Mediterranean areas, which contain some of the most vulnerable social groups and territories in
Europe [69]. The austerity conditions imposed on the most affected countries, Spain included, and
the preference at European level for flexibility in the labour market, referred to as “flexisecurity”,
made businesspeople vulnerable to economic flows. At the same time, workers had the moral duty to
empower themselves by acquiring the capacity to adapt [70], which, depending on a series of contextual
and individual factors, led many salaried workers to become “entrepreneurs out of need” [71].

Our research has also highlighted the importance of PLCs and of limited companies when it
comes to promoting rural development. In Spain, limited companies can be set up with less initial
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share capital (€3000) than PLCs which require a minimum share capital of €60,000, €15,000 of which
must be paid up on incorporation of the company; the bureaucratic procedure required to set up a
limited company is more flexible, enabling a more family-based ownership structure with relatively
few shareholders. Limited Companies are therefore the type of company that best adapts to the
socioeconomic reality of intermediate and rural areas. However, for these same reasons they are
more likely to fail than PLCs. It could therefore be argued that the patterns observed over the period
2000–2006 have been repeated [12]. These companies have a much greater presence in intermediate
areas and in Near and Remote Rural territories, and are less evident in Deep Rural areas. They take
advantage of the dynamism associated with urban areas, but the fact that they are easy to set up and do
not require much stock capital means that they also top the bill in terms of investment and employment
in all the different types of territory.

The role of Cooperatives is also worth highlighting. Firstly, because their results for several
variables meant that they were second in importance within the group of private companies, a long
way ahead of PLCs. As regards the level of success of the projects they started (as measured by the
funded/unfunded projects ratio), Cooperatives came second only to LAGs, the promoters with the
highest success ratio, which indicates the firm, solid grounding of their business proposals. Secondly,
because of the social, mutually beneficial intentions of these ventures, which enhance the activation and
consolidation of social capital, an essential feature of rural development processes [16,72,73]. Finally,
because this is evidence of the crucial role in rural development that the modernization and enhanced
competitiveness of the farming and agro-industrial sectors have been acquiring since the programme
period of 2007–2013 [74]. This has also been reflected in international trade and in key sectors at the
national and Andalusian levels, such as fruit, vegetables and vegetable oils—and in particular olive
oil—[75] and even in innovation in the rural world [76]. This is manifested for example by the fact that
the Gross Value Added (GVA) of the farming sector in Andalusia in 2018 represented 5.9% of GDP,
compared to 2.5% in Spain and 1.1% in the EU 28, respectively, and 31.4% of the GVA produced by
the farming sector in all of Spain. In addition, the value of agro-industrial production in Andalusia
accounted for 25.7% of the total for the industrial sector in the region, which is five percentage points
higher than the national figure for Spain as a whole. Similar patterns can be observed in farming
employment, which at 8.3% of the total was twice the national and EU28 average, while Andalusia’s
agro-industry accounted for 24.3% of jobs in the region’s industrial sector (Junta de Andalucía, 2019).
All these statistics highlight the strong territorial, essentially rural implementation of these sectors. In
short, the investments linked to the farming and agro-industrial sector (Measure 411 of the LEADER
axes) carried out by Limited Companies, Cooperatives and to a lesser extent Individual Entrepreneurs
have proved to be a key factor in rural development in Andalusia over the period 2007–2013, above all
due to their strong presence in the inland and mountainous areas of the Penibaetic and Sub-Baetic
Cordilleras and at the expense of the Guadalquivir Valley [63].

The dynamizing and rebalancing role that should be played by the LAGs through their initiatives,
although very limited by the rules applied during this programme period, was almost irrelevant
in the least dynamic areas that most required this kind of intervention. This confirms questions
that have already been raised such as the increasingly bureaucratic procedures and the very limited
citizen participation in these bodies [77–79], the shortages and frequent turnover of staff, as well
as the interference from regional government bodies in the performance of their functions [80], so
restricting one of their basic principles, namely subsidiarity [26]. All the above does not release the
LAGs themselves from their share of responsibility especially as regards greater inclusion within
their decision-making bodies (the General Assembly and the Governing Board) of underrepresented
groups such as women and young people [37] and of production sectors such as the farming and
agro-industrial sector (Matthews, 2005), which can contribute to the dynamizing role that the LAGs
have traditionally performed [81]. It is also important to remember the administrative instability
that various LAGs in Andalusia have experienced during this programme period, in which two
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LAGs have been wound up (Ronda-Málaga and Almanzora-Almería) and the manager of a third
(Apromontes-Granada) has been accused in criminal proceedings.

The crucial role played by public sector actors in rural development is undeniable, especially in
rural territories and above all in Remote and Deep Rural areas. However, these public sector players
will not be sufficient by themselves to revive the fortunes of these territories. Local Councils, although
poorly equipped in terms of economic and human resources, can have an enormous impact on the
quality of life in their towns and villages in the sense that they have direct, in-depth knowledge
and a comprehensive, overall view of the problems in their communities. On election, most take on
a commitment to act to resolve these issues, which at least potentially could make them agents or
catalysts for innovation, especially in small and medium-sized municipalities [82,83].

Small municipalities have a potential for innovation that many do not fully materialise. These
opportunities include for example soft and intangible innovations, the wellbeing of local communities,
skills development for local people, smart specialization strategies, bio-economy, eco-economy, social
and cultural innovation, community projects, a territorial approach, linkages between agriculture and
the wider economy and the promotion of natural resources [84]. In theory, small municipalities are
suitable spaces for innovation but this potential is often frustrated by the very limited capacity of the
engines that drive innovation. The end results in terms of innovation are very modest. Improvements
could be made by recognising that we are interdependent and extending and enhancing networks
based on relationships, exchanges and dialogues that foster ideas and learning; it is also vital to improve
local leadership that is capable of bringing together and listening to the different stakeholders and
generating synergies between them, a situation in which Local Councils or LAGs could act as bridges
between people to multiply ideas and create innovation. Finally, it is essential to encourage a feeling of
community, so helping create a more cohesive society that is open to people from outside [85].

Small local councils must assume a key role in the development process, focusing local strategies
on discovery rather than on individual innovations. They must also offer their own vision about the
particular form of development to be pursued, as to how the economic structure should evolve and the
changes required to open up the economy to a new field of opportunities. It is clear that no single
municipal government can manage the global challenges of aging population, unemployment and
social inequalities by itself. Interaction with other tiers of government must therefore be taken into
account when designing a governance structure for local policy. The improvement of public service
delivery and the creation of multifunctional and mobile services must also be priority objectives [86].
Finally, institutional support must be given to rural development initiatives and possible strategic
alignments must be sought between local, regional, national and supra-national policy agendas, with a
view to developing a range of complementary policies [84].

While the participation in rural development of the actors mentioned above is important, the
participation of individual entrepreneurs is absolutely essential. As private agents of development,
they are more often to be found in the most dynamic areas which have the greatest, most certain
investment opportunities. However, we believe that the important thing is their constant presence
in rural areas with near average or above average values, even in Remote and Deep Rural areas. A
fact that should be emphasised given that these areas are the most vulnerable, least dynamic and
generally most neglected by promoters of LEADER projects [4,6,87]. They are also areas in which the
population is not only poorer but feels poorer, a fact that highlights the need for territorial policies
to take into account the heterogeneous nature of municipalities [88] in the design of these policies in
which a greater role must be given to the variables of economic geography [89].

Although it was beyond the scope of this analysis, other recent research studies point to the
fact that in addition to the typical profile of a mature woman with a low level of training/education,
who is running a family business and has family responsibilities and loyalties that can impinge upon
business performance [90] and of the “entrepreneur out of need” to whom we referred earlier, new
forms of women entrepreneurs are emerging with links to professional services and rural tourism [91].
These combine with a generation of highly trained young women who have returned to rural areas of
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Spain with good communication infrastructures, which they see as suitable places for production and
innovation in an effort to halt or mitigate depopulation [92].

However, these encouraging signs should not make us overlook the fact that women and young
people are the groups that benefit least from these initiatives. Firstly, they have to overcome a large
number of obstacles when trying to start up new businesses within the LEADER programme [93]:
they carry out far less projects than their adult, male counterparts; they receive smaller average grants
per project and the grants they receive make up a smaller percentage of the total amounts invested.
They also have a much lower ratio of funded/unfunded projects. In addition, the traditional division
of gender roles remains strong in many rural areas, such that women continue to bear the burden of
housework and childcare even when they are the only breadwinners in the family unit [94,95]. These
traditional gender roles also tend to channel the projects proposed by women investment into sectors
such as tourism, food, social care services and handicraft-related activities. A final, very serious issue
in Spanish society today is that the increasingly precarious job market and salary system are no longer
the exception and have now become the rule for the majority of the population, especially if you are
young and/or a woman [96], a fact that is often reflected in LEADER projects, in which precarious jobs
tend to be held by women and young people. These questions in relation to depopulation, women,
gender and young entrepreneurs need to be addressed in more extensive future research, in which
each issue can be analysed separately.
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Abstract: Sustainable Rural Development is essential to maintain active local communities and avoid
depopulation and degradation of rural areas. Proper assessment of development in these territories
is necessary to improve decision-making and to inform public policy, while ensuring biodiversity
conservation and ecosystem services supply. Rural areas include high ecological value systems but
the vulnerability of environmental components in development indicators has not been sufficiently
pinpointed. The main objective of this work was to propose a new sustainable rural development
composite indicator (nSRDI) while considering an environmental dimension indicator based on
ecosystem services vulnerability and social and economic dimension indicators established using a
sequentially Benefit of the Doubt-Data Envelopment Analysis (BoD-DEA) model. It aimed also to test
effects of weighting methods on nSRDI. The composite indicator was applied to 10 regions (comarcas) in
the Huesca province, Spain, producing a ranking of regions accordingly. The indicator was further tested
through the analysis of the effect of an equal and optimum weighting method on scores and rankings
of regions. Results showed substantial differences in nSRDI scores/rankings when vulnerability was
added to the process, suggesting that the environmental dimension and the perspective from which it
is conceived and applied matters when addressing sustainable rural development.

Keywords: sustainable rural development; regional composite indicators; vulnerability; ecosystem
services; goal programming; analytic hierarchy process; data envelopment analysis; Spain

1. Introduction

Depopulation of rural areas is a major development challenge in Europe. Rural regions currently
account for 28% of Europe’s population (cities account for 40%; towns and suburbs account for
32%) [1] but, by 2050, more than 50% of the population of Europe will live in urban areas due to an
expected increase of 24.1 million persons, as the population of rural regions is predicted to decrease
by 7.9 million [2]. These demographic processes are not, however, homogeneous across Europe.
The strength and persistence of rural depopulation trends in recent decades in countries in the south of
Europe such as Portugal, Spain and Italy, has increased the number of rural regions of low population
density in these countries. Until the 1990s, the major direct cause of depopulation was immigration
to other countries (the Americas, Central Europe) and within-country rural-to-urban migration but
since then, aging became the main cause of rural depopulation. The Spanish provinces of Aragon,
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Extremadura and Castilla-León, for example, have experienced levels of depopulation so severe that
several villages are now uninhabited, while rates of aging and population loss in other provinces
jeopardize their future [3]. The recent return of migrants and newcomers in rural areas, in particular
during the 2010–2014 financial crisis and the current COVID-19 pandemic, is insufficient to mitigate
ongoing depopulation.

In addition to social, economic and cultural effects, rural depopulation has negative consequences
over nature conservation. In South European countries, one of the major effects of depopulation, while
simultaneously affecting biodiversity, supply of ecosystem services and environmental quality, is an
increase in wildfire hazards. Land abandonment related to depopulation changes the vertical and
horizontal fuel structure in ecosystems and landscapes, thereby increasing fire hazards [4]. Abandoned
landscapes tend to exhibit higher fire spread and intensity due to the spatial pattern of fuel load and to
the reduction of fuel breaks (managed areas) in the landscape [5,6]. The consequences of fires of higher
severity in abandoned landscapes becomes an even more serious issue when these landscapes contain
systems of high ecological value which have been maintained through moderate levels of management
intensity over periods of centuries to thousands of years. Several reports show a recent increase in
forest fires in conservation areas. During the summer of 2009, approximately 30% of the burned areas
in Europe were in Natura 2000 sites that were seriously affected and now face great challenges of
recovering the original conditions [7].

Rural areas globally suffer from endemic poverty. International Fund for Agricultural Development—
IFAD [8] estimated that over 60% of the poor will still be in rural areas, even in 2025. Rural poverty is
perpetuated by the lack of access to essential assets like basic infrastructure, education or knowledge
to access technologies and markets that could improve their productivity and income [9]. In Europe
poverty is not exclusive to rural areas, but most of its poverty is found in rural areas [1]. Both poverty
and degradation of high ecological value sites in rural areas need to be taken into account when
rethinking rural development and defining the priority criteria to be considered in the development of
tools to support rural regions and the corresponding improved assessment mechanisms in order to
preserve biodiversity and increase welfare in local communities.

In Europe, the reversion of degradation processes, such as those mentioned above, and the development
of rural areas have become important objectives in policy-making. Although support to low productivity
agriculture dates back to 1972, strong efforts oriented towards rural development have been put forward
by European institutions since early 1990s, assuming the most relevance in terms of financial support
from Common Agricultural Policy (CAP) measures and the corresponding European Structural and
Investment funds [10]. From a conservation perspective, European Union policies, such as CAP, have
been progressively reformed, increasingly stressing goals directly and indirectly related to biodiversity
and the environment. In early stages, CAP encouraged intensive farming and this caused the loss of
habitats and species during the 20th century [11]. The first agri-environmental payments were introduced
by the McSharry reform in 1992 [12]. However, it was not until the 2013 CAP reform that substantial
changes were introduced. These were oriented towards conservation of nature, such as greening
payments, to support sustainable farming, sustainable management of natural resources, climate action
and balanced territorial development focused on rural areas with expected impacts on semi-natural
habitats and wild species across Europe [13]. Other European Union initiatives, such as LEADER,
INTERREG or LIFE programs have channeled important investments towards vulnerable regions of
low productivity and low income agriculture, weak industry and weak services sectors, all of which are
highly dependent on public policy [14,15]. Although these efforts have apparently been well directed
and their effects positive [10], socioeconomic and conservation goals in EU policy have not always been
easy to integrate. Conflicts between stakeholders with different interests in rural areas make it difficult
to establish locally consensual and coordinated planning and management instruments [16] and this
difficulty also affects European policies and their application. Despite efforts, integration of goals
has not been sufficiently achieved [17], which requires methodological developments in particular to
pinpoint and consider environmental components in decision-making processes.
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The complexity and multi-functionality of rural socioecological systems, including latent and
active conflicts among actors and stakeholders, make decision-making in rural areas difficult. In this
context, composite indicators (CIs) can provide powerful tools to aid decision-making processes [18].
However, the way CIs are structured and built is relevant to these processes and choices concerning the
right models to use depend chiefly on the desires and preferences of the analyst [19]. For this reason,
it is important that the decision-maker has the possibility to choose from several indicator alternatives
according to the most suitable method to apply in different decisional contexts. In this work, we aim to
overcome challenges discussed early regarding the assessment of sustainable development in complex
rural systems.

The objective of this paper is twofold: (i) to propose a new sustainable rural development index
(nSRDI) considering vulnerability of ecosystem services as part of its environmental dimension and
using a sequential BoD-DEA model for its development; and (ii) to test the effect of different weighting
methods on sustainable rural development index scores and rankings resulting from its application.

The added value of this study lies on providing a composite indicator to improve assessment
and decision-making processes in sustainable rural development policies, allowing ranking regions
according to social and economic aspects while considering environmental value according to the
vulnerability of ecosystem services.

2. Background and Hypotheses

Rural development is “the set of activities and actions of diverse actors that taken together leads
to progress in rural areas” [20]. The term progress, in its diverse meanings, is in this definition key
to understand the evolution of the concept and practice of rural development over time and can be
used as a reference to classify the different composite indicators proposed so far. Rural development
has changed considerably from its origins in early 1900s up to the 1990s, when it was guided mostly
by profitability according to a technocratic and technical, exclusive, big corporation oriented model,
to the late 20th century concept(s) directed to sustainability of agriculture and other activities and
based on a holistic, inclusive and participatory local and territorial model [21,22]. Rural policy has
changed accordingly and the conceptual framework supporting rural development has also been
reviewed in the last two decades, in close connection with the development and implementation of the
concept of sustainability in political and sectorial areas. Over time, rural policies have been changing
from a unifunctional agricultural model focused on food production to a multifunctional agricultural
model producing a range of private and public goods, (positive) environmental and cultural impacts,
agreeable landscapes and quality and safe products [22]. This new model integrates agriculture and
the environment.

Today, making agriculture sustainable is a global challenge and European institutions have
provided scope for enhanced sustainability in instruments like the CAP. In the draft of the European
Green Deal (EGD) one of the fields proposed for improvement was related to the insufficient set of
indicators available and the development of indicators addressing nature conservation [23]. To align
CAP with the principles of sustainability, multifunctionality and payments for public goods, 10
urgent action points were proposed in the EGD. Action 7, 8, 9 and 10 are related to the review of
indicators, strengthening environmental monitoring, identification and addressing global impacts
of the CAP as well as improving the governance of the CAP and its reforms [24]. Regarding the
improvement of indicators, the EGD makes a particular mention to the relevance to maintaining
conceptual references such as the Sustainable High Nature Value (HNV) Farming framework. One of
the specific measures in Action 7 (“Revise the set of indicators”) is to “reintroduce the HNV indicator”.
Sustainable High Nature Value (HNV) Farming is based on the importance that some rural/agriculture
landscapes have for biodiversity conservation and identify, as key elements of sustainable HNV
farming: socio-economic typology of HNV farmers, sustainable agricultural systems, aspects related
with communities of NHV farmers as identity, motivation or social recognition and finally, the economic
concept of profitability [25].
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Numerous indicators have been proposed to assess “development” and “rural development”.
The World Bank and the OECD are among the international institutions that have dedicated efforts to
measuring progress of rural areas [26] through the establishment and use of comprehensive systems of
indicators. The OECD grouped a set of basic indicators in four development dimensions: Population
and migration, Social well-being and equity, Economic structure and performance and Environment
and sustainability [22]. The most important issues regarding rural development by the OECD tended
to discard the Environmental and sustainability group and selected all the other three dimensions as
key groups to define rural development indicators [22]. This has, however, changed with the adoption
of new concepts regarding rural development, such as the OECD Rural Policy 3.0 framework, and the
use of indicators such as the Green Development index [27].

The World Bank [28] uses a core set of indicators that captures a myriad of components of rural
development and poverty. These indicators are classified in five dimensions: Basic data, Enabling
environment for rural development, Broad based economic growth for rural poverty reduction, Natural
resource management and biodiversity and Social well-being. This system includes a specific dimension
related to natural resources.

Few works address specifically the design of indicators related to the environmental domain in
the construction of rural development CIs that use vulnerability as part of environmental indicators.
Environmental indicators have been defined in multiple ways and used from diverse approaches in the
construction of sustainability CIs. The broad definition of sustainable development of the Brundtland
Report in 1987, based on an intergenerational equity principle, and sustainability sciences based on the
social dependence on natural resources but not exactly specifying ways of operationalization [29,30]
have opened the field for a high variety of composite indicators developed and tested with the goal of
measuring sustainability from different approaches [18,19,31–36]

The Ecosystem Service (ES) approach sets the foundations for a new way of assessing sustainability
emphasizing the rational exploitation of the environment and resources vs the most strict non-use
conservation idea [37]. This citation of [29] effectively describes the role of the ES science in dealing
with sustainability: “In much of the world, conserving nature out of moral obligation is a luxury
most simply cannot afford. Nevertheless, human well-being is intimately linked to the immediate
environment and natural capital is a vital part of the economic base. In the face of a sea of poverty,
demonstrating the ignored links between nature and elements of well-being safe drinking water, food,
fuel, flood control, and aesthetic and cultural benefits that contribute to dignity and satisfaction, is
the key to making conservation relevant and, if we are lucky, possible”. In recent years ES-based
indicators have been developed and applied to address sustainability. Mononen et al. [37] described
the process of establishing a national ES indicator framework for Finland directed to social-ecological
sustainability. Chen et al. [38] proposed an ecosystem service-based sustainability CI for the urban
agglomeration of the Lake Biwa region in Japan based on 22 indicators. Díaz-Balteiro et al. [39] proposed
a methodology to the dynamic aggregation of indicators of sustainable forest management based on
six climate change scenarios considering five ESs: timber production, carbon sequestration, habitat
and biodiversity conservation, recreation and game habitat quality in Central Spain. Chen et al. (2020)
proposed a method to develop a CI to assess sustainability in eight ESs (soil retention, biodiversity
maintenance, food provision, raw-material production, climate regulation, hydrological regulation,
recreation services and landscape aesthetics) through value, vulnerability and spatial scale analyzing
of the effect of different calculation methods on the index behavior.

Some studies remarked specifically on the importance of vulnerability of ecological components to
assess sustainability [31,39–41] but only a few recent works consider specific measures of vulnerability
to develop sustainability composite indicators. Li et al. [42] proposed a sustainability CI based on
livelihood considering indicators of natural capital, such as land capital or drinking water quality,
to develop an evaluation index system of livelihood sustainability in rural destinations in the Wuhan
area in China. To identify weights of sub-indicators they used a degree of coupling between livelihood
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and ecosystems. After that, they used a weighted summation to aggregate each livelihood dimension
and the entropy method used to weight them.

From a theoretical perspective, all previous research has added relevant value to the background
of CI in the context of sustainability and it can be assumed, from the literature, that multifunctionality
as part of the rural development concept and its assessment requires consideration of environmental
aspects when constructing rural development indicators. The vulnerability of these environmental
aspects has not been included in this type of CIs.

From an operational/methodological perspective, it is also necessary to emphasize the great
diversity of approaches and methods used in the development of sustainability CIs. Singh et al. [43]
found 18 different schemes of weighting indicators and 16 different aggregation methods in 41 studies
to construct sustainability CIs. Díaz-Balteiro et al. [39] and Giménez et al. [32] used Goal Programming
methods to rank sustainability of forest plantations in Spain. They proposed four Goal Programming
models to aggregate sustainability indicators considering preferences of decision makers using a
pairwise survey and applied them to rank 30 industrial forest plantations. Castellani et al. [44] applied
a Sustainable Performance Index to measure welfare and development at local scales under the
framework of the European Charter for Sustainable Tourism in Protected Areas. This CI was defined as
the sum of the values of 20 indicators in six groups: population, housing, services, economy and labor
and finally environment and tourism. Caschili et al. [45] proposed the Composite Index of Rurality
(CIR) to assess rurality in the region of Sardinia (Italy) firstly studying accessibility using an indicator
constructed by a doubly constrained spatial interaction model and then proposing CIR to evaluate
rurality in a regional setting employing multivariate analysis. CIR was obtained as an unweighted
sum of descriptors of three pillars: demography, economics and settlement.

One of the most significant challenges in sustainable development planning is to obtain information
economically, ensuring that it is thematically, spatially and temporally relevant to support policy analysis
and decision-making [46]. The usefulness of CIs to improve the management of complex problems and
support decision-making processes has been demonstrated in different contexts, particularly in cases
related to environmental problems [18,47]. CIs based on sustainability and ecosystem services have been
commonly used in the assessment of complex problems related to rural development [47]. However,
the development of CIs is not straightforward. CIs development faces methodological challenges related
to the process of aggregating heterogeneous information. The use of different aggregation methods
can lead to very different outputs. Thereby, an erroneous decision regarding aggregation methods
can fundamentally alter how CIs perform. To aggregate simple indicators, weights are often used as
measures of perceived importance of each analyzed subgroup. However, due to the lack of available
information about subgroup importance and unwillingness to prioritize one subgroup above another,
it is common to use equal weight methods. Although this procedure is seen as being neutral, it is still a
weighting decision [47].

In connection to the objectives of this research, and based on the previous literature review and
the identified research gaps related to the addition of vulnerability of environmental issues in rural
development assessments and the effects of weighting methods on the behavior of composite indices,
two hypotheses were tested:

1. The inclusion of vulnerability of ecosystem services in a new sustainable rural development
index (nSRDI) affects the way as regions (comarcas) score and rank in terms of sustainable
rural development.

2. The process of aggregation of sustainability components of rural development affects the
ranking of regions according to their level of rural development and can emphasize divergences
among regions.

Testing these hypotheses can indicate whether vulnerability should be included in the assessment
of rural development and whether weighting methods can substantially impact regional rural
development rankings. The first hypothesis deals with a conceptual challenge regarding the role
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of environmental components in the assessment of sustainable rural development and the second
hypothesis with a weighting methodological issue.

3. Materials and Methods

3.1. Study Area

This research was applied in Huesca, a province of Spain located in the autonomous community
of Aragon in the northeast of the country. The province comprises 202 municipalities distributed
over 10 comarcas: Alto Gallego, Bajo Cinca, Cinca Medio, Hoya of Huesca, La Jacetania, La Litera,
La Ribagorza, Los Monegros, Sobrarbe and Somontano de Barbastro (Figure 1). Overall, population
density (220,000 inhabitants, 15,626 km2) is 14 inhabitants per km2 but many municipalities show densities
much lower than average. Absolute population per municipality ranges from 100 to 500 inhabitants
in 48% of the area of the province. Only 13 municipalities out of 202 present population levels higher
than 2000 inhabitants. In this study, only the rural municipalities with a population density lower than
150 inhabitants per km2 following OECD criteria were addressed [48]. Moreover, only municipalities
with less than 2000 inhabitants were considered to deal with the problem of definition of rural areas in
some Spanish municipalities. Indicators were collected or calculated at the rural municipality level, later
grouped into comarcas. The rural municipalities cover 1,236,976 ha, which represents 79.16% of the area of
the province [49].

Although the majority of the area comprised by comarcas corresponds to rural municipalities,
rural municipalities represent just a small proportion of the population of comarcas. Depopulation is
a major socio-economic problem of these rural areas [50]. High and constant rates of depopulation
have led numerous rural municipalities to extremely low demographic densities [3], currently less than
4 inhabitants/km2 in many of these. A rural exodus in the 20th century and consequent land abandonment
have contributed to the current landscape structure and functioning in these rural areas. One of the
consequences of depopulation/abandonment was the decline of traditional land-use/land-cover systems
and the expansion of shrubland and forest regeneration systems and the impoverishment of cultural
landscapes, among others [50].

In general, Huesca can be characterized by a high degree of rurality and a high ecological value.
The economy of the rural areas in the region is based on agriculture, cattle raising and nature tourism.
Farmland in the rural area is around 661,600 ha, which represents 42.3% of the area of Huesca. Irrigated
crops, such as alfalfa, corn and fruit tree orchards, are very important in La Litera, Cinca Medio and
Bajo Cinca comarcas while in Somontano and Monegros vineyards, fruit tree orchards and forage crops
are the dominant systems. Rural municipalities contain 63,460 ha of grasslands supporting extensive
cattle and sheep grazing systems, i.e., 5.13% of their area [49]. In addition to grazing, grasslands
provide a multitude of environmental services, such as carbon sequestration and storage or regulation
of the water cycle [51]. Although sheep are more important in terms of the number of animals, in recent
years they have declined in favor of cattle. In mountainous areas, cattle still persist extensively based
in meadows. Today, local communities in rural areas are strongly dependent of tourism, as the main
activity of families or as the secondary activity of farmers, breeders and small entrepreneurs whose
activity is focused on local products.

Mountains dominate the landscape in Huesca to a large extent. Most of the area of the province is
located in the Aragonese Pyrenees, to the north, and the Iberian System to the south. In the south of
the province forests of conifers are abundant and small woodlands of Juniperus sabina and Quercus ilex

emerge in semi-arid areas with crops and extensive meadows. Overall, forest and shrubland cover in
the Huesca province is around 714,500 ha including 567,750 ha (45.90%) in the rural municipalities
addressed in this study [49].

Regarding natural value, 25.24% of the area of the Huesca province has been classified as Sites of
Community Importance (SCI) and 23.64% as Special Protection Areas (SPA) [49] under the Natura
2000 network, and nearly 9% of the province has also been classified as protected areas under national
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and regional conservation systems [48]. These figures are still more relevant when presented in terms
of rural area of comarcas. For instance, 67.67% of the rural area in the comarca of La Jacetania is SCI,
of which 44.66% is protected area, and 50.69% of the rural area of Sobrarbe is SCI, of which 30.06% is
protected area [49]. One of the most important protected areas in the study area is the Ordesa and
Monte Perdido National Park (OMPNP). Located in the Sobrarbe comarca (municipalities of Bielsa,
Broto, Fanlo, Puértolas, Tella-Sin and Torla), the OMPNP was established in 1918 and expanded in
1982 to its present limits. The National Park comprises a core area of 15,608 ha and a buffer zone of
19,679 ha. This National Park includes the most singular and representative ecological values in the
study area and for this reason it was selected as the reference area for the assessment of vulnerability
of ecosystem services in this study.

−

1 − ∑ ∗∑ 		

Figure 1. Comarcas in Huesca and location of Huesca province in Spain and in the autonomous
community of Aragon (left), Source: [52]; Protected areas in the Huesca province (right), Source: [49].

3.2. Indicators

Initially, a set of 21 indicators distributed by the three sustainability dimensions (social, economic
and environmental) were selected for this study (Table 1) based on the published data available for the
Huesca province, taking into consideration the dimensions of sustainability and the use of sustainability
indicators of sustainable rural development in the literature, following the extensive review in Section 2.
These indicators were classified according to impacts on sustainable development in two forms:
indicators with a positive impact (+) and indicators with negative impact (−). All indicators were
positively related to sustainable development, with the exception of the Aging Index and Burned area
that were considered to be negatively related to social and economic development indicators and
some environmental indicators (I12, I13, I15, I16, I20 and I21) were collected from the Government of
the Aragón database [49]. Indicator I14 was obtained from a review of terrestrial vertebrate species
registered on the Terrestrial Vertebrate Database of the Ministry of Environment of the Government of
Spain [53], I15 from the CSIC herbarium and Government of Aragon spatial databases [54], I18 from
the CORINE Land Cover database in Aragon [49], and I19 was calculated using Equation (1):

ECr = 1−

(∑n
i=1 LSi∗100
∑n

i=1 ESi

)

100
(1)
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where ECr is the erosion control index in comarca r, LSi is the area (ha) with more than 25 t/ha/y of
soil loss in municipality I and ESi is the erodible soil in municipality i when comarca r is formed by
n municipalities. LS and ES were calculated from data of the National Inventory of Soil Erosion in
Spain [55].

The selection of the environmental indicators was supported by the identification of key
ecosystem services in the Ordesa y Monte Perdido National Park (OMPNP) by [49] based on a
coarse correspondence established as follows: Cultivated terrestrial plants represented by I12; Reared
animals by I13; Wild animals and Genetic material for animals, grouped in a single class (ESs provided
by wild animals), by I14; Wild plants and Genetic material for plants, grouped in a single class
(ESs provided by wild plants), by I15; Surface water and Ground water grouped in the class Water,
by I16; Regulation of extreme events by I17; Bioremediation, Mediation of nuisances, Lifecycle
maintenance, Water conditions and Atmospheric conditions, grouped in a single class (Regulation
ESs provided by natural environments), by I18; Soil quality by I19; Physical, Intellectual and Spiritual
interactions, grouped in the class Leisure of nature, by I20; and Non-use value (landscape) by I21.
The correspondence between ecosystem services and the selected indicators is supported by ecosystem
functions and services classification systems and indicators established for their assessment [56,57].

Table 1. Description of indicators used for comarcas in the Huesca province by dimension and type.

Code Dimension Indicator Description Type

I1 Social Aging Index (%)
Ratio of the population 65 years or older to

population 15 year older or younger
−

I2 Social Cumulative population growth rate (%)
Cumulative growth rate of the population during

the last decade
+

I3 Social Medium-high education ratio (%)
Ratio of the population with medium or higher

education to the overall population
+

I4 Social Schools/libraries per inhabitant (%)
Number of schools and libraries over

total population
+

I5 Social Health centers per inhabitant (%) Number of health centers over total population +

I6 Social Workers in the commerce sector (%)
Workers in the retail and wholesale trade sector

over total population
+

I7 Social Vacancies in nursing homes (%)
Number of vacancies available in nursing homes

over total population
+

I8 Economic Employment rate (%) Ratio of number of workers to labor force +

I9 Economic Activity rate (%) Ratio of active to total population +

I10 Economic Area of retail trades (m2) Area assigned to retail trades +

I11 Economic Working licenses on the services sector (%)
Ratio of working licenses in the services sector to

total population
+

I12 Environmental Agriculture cover (%) Ratio of agriculture land uses to the total area +

I13 Environmental Number of reared animals (number) Absolute number of reared animals +

I14 Environmental Animal richness (number)
Average number of animal species by 10 × 10 km

UTM grid cell
+

I15 Environmental Plant richness (number)
Average number of vascular plant species by

10 × 10 km UTM grid cell
+

I16 Environmental Water bodies (ha) Summation of areas of all water bodies +

I17 Environmental Burned area (ha) Total burned area due to wildfires −

I18 Environmental Forest area (ha) Area of all forests land uses +

I19 Environmental Erosion control index (unitless) Calculated according to Equation (1) +

I20 Environmental Protected Areas (%) Ratio of area of protected areas to total area +

I21 Environmental SCI area (%)
Ratio of area of Sites of Community Importance

to total area
+

3.3. Aggregation

The new Sustainable Rural Development Index (nSRDI) proposed in this work was obtained
in a sequential process. The first step consisted of aggregating individual indicators in independent
dimension indicators (DI) for the social and economic dimensions of sustainability based on an
efficiency approach using a Benefit of Doubt-Data Envelopment Analysis (BoD-DEA) model. For the
environmental dimension, aggregation was based on a vulnerability approach. The second step
consisted of aggregating social, economic and environmental dimension indicators into single composite
index using a modified BoD-DEA model. Aggregation was conducted after a correlation analysis with
the set of indicators in Table 1 was performed to look for possible linear relationships between pairs of
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indicators [19]. When correlations were statistically significant, one of the indicators was removed
from the analysis, reducing the dimensionality of the data. Calculations were made in SPSS v15.0
(SPSS Inc., Chicago, IL, USA) (correlation analysis) and Lingo v18.0 (Lindo Systems Inc., Chicago, IL,
USA) (BoD-DEA models).

3.3.1. Social and Economic Dimension Indicators

The construction of composite indicators requires a multidimensional approach to aggregate
heterogeneous information in a structured manner. Data Envelopment Analysis (DEA) is used to
optimize variables in complex scenarios based on efficiency. It is a linear programing technique used to
assess a set of productive units using input and output variables in an uncertainty context, where the
weights of these variables and the production function that relates them are unknown. There is conceptual
similarity between that problem and the construction of CIs, in which quantitative sub-indicators are
available but the actual knowledge of weights is not [58]. Therefore, DEA can be applied in the
construction of CIs from the Benefit of the Doubt approach (BoD) [58]. The main objective of BoD
models is to obtain the most suitable weights to each compared assessment of a decision unit from
the available data for each unit [59]. Thus, BoD models assess the performance of each decision unit
regarding other decision units, therefore allowing the definition of the most suitable weights for each unit.
The only difference between BoD models and traditional DEA models is that the only fixed variables are
output variables, considering only one dummy input variable that assumes the value 1 for each decision
unit. This approach has been used frequently in the construction of CIs (e.g., [58,60]). In particular,
Cherchye et al. [61] used a BoD model to construct sustainability CIs.

In the case of this research, the underlying idea is that a good relative performance of a particular
comarca in one specific dimension indicator indicates that for that comarca, this dimension is relatively
important. The model proposed here to aggregate a set of selected individual indicators into each of
the sustainability dimension indicators is formulated as described in Equations (2)–(5):

DIc = max
∑m

i=1
wc,iIc,i (2)

s.t.,
∑m

i=1
wc,iI j,i ≤ 1 (3)

(n constraints, one for each comarca j),
wiI j,i

∑m
i=1 wiI j,i

≥ αi (4)

wc,i ≥ 0 (5)

(m constraints, one for each indicator i),
where j = 1, 2, ......, n and I = 1, 2, ......, m, DIc is the dimension indicator of decision unit c, wc,i is the
weight of the decision unit c regarding indicator i, Ic,i is the indicator i for each decision unit c, Ij,i is the
indicator i for each comarca j and ∝i is a bound parameter that represents the contribution of indicator i

to each comarca j, regarding all indicators. This constraint was added to improve the discriminatory
power of the model and to avoid extreme results. The use of proportions has been successfully applied
in DEA-models to avoid extreme scenarios, i.e., that all the relative weight can be assigned to a single
CI, which would contribute exclusively to the overall performance value, while the other indicators
would assume zero as their relative weight [58]. This process was applied to the social and economic
dimensions, resulting in two independent dimension indicators.

3.3.2. Vulnerability Assessment

Vulnerability can be defined as “the degree to which a system, subsystem, or system component
is likely to experience harm due to exposure to a hazard, either a perturbation or a stress/stressor” [62].
In essence, vulnerability refers to the potential for loss deriving from natural or other hazards and
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changes [63]. There is not a consensus regarding the best method to assess vulnerability but there is
agreement on the need for using vulnerability to assess environmental components of socio-ecological
systems [64]. The quantification of vulnerability is structured in 3 stages:

(i) Selection of participants, design of questionnaire and collection of individual preferences.
Participants were selected in the Ordesa and Monte Perdido National Park according to their
representativeness and knowledge of the area. Representativeness means the ability of participants
to provide the point of view of a group of people with common interests. Participants must have
good knowledge of the environment and the territory in order to provide accurate inputs to the
process. A panel of experts related to the National Park was formed with this purpose, comprising
5 technicians of the OMPNP, the mayor of one of the main municipalities in the National Park,
a delegate of an NGO active in the National Park and a representative of the regional government
of Aragón. A Saaty-type paired comparison survey was used to collect inputs for the assessment
of the vulnerability of ecosystem services (Supplementary Material S1). Each participant was
offered the option of assessing intensity of preference on a Saaty’s 1–9 scale [65], for pairs of
ecosystem services according to their vulnerability (a score of 1 meaning that two ecosystem
services are perceived as having the same vulnerability, while a score of 9 indicated that the
vulnerability of one ecosystem over another was the highest possible). The Analytic Hierarchy
Process (AHP), a multi-criteria decision-making method based on individual preferences and
valuations of the relative importance of criteria via value judgement, was used with the data
from the survey to quantify the relative vulnerability of each ecosystem service. AHP is a very
commonly used method [66] with many applications in natural resources planning.

(ii) Treatment of inconsistencies in individual ratings. A Consistency Ratio (CR) was calculated for
each pairwise matrix once individual assessments were obtained for the reason that AHP requires
consistency assessments (CR < 0.10) to aggregate individual results to calculate the relative
importance for each criterion [65]. To solve inconsistent primary results, a Goal Programming
(GP) model was used. GP is a linear programming technique useful to solve complex problems
regarding optimization of natural resources. GP finds compromise solutions that may not fully
satisfy all the goals but do reach certain satisfaction levels set by the decision-maker. For this
purpose, an objective function and some constraints were defined. The constraints of the model
were established by the relationship between each attribute, the achievement level for each
attribute and negative and positive deviations of the goal. Additional constraints were applied so
that the model could provide real solutions to the problem [67]. The Archimedean GP model
based on [68] was applied using Equations (6)–(10).

Let M = (mi j)i j be a general matrix of positive numbers mij representing the importance of an item
i over another item j given by a participant. There is a set of positive numbers wl . . .wn, such that
mi j =

wi
w j

for every i, j = 1, . . . , n.

Min
∑

l

(

n
(1)
l

+ p
(1)
l

)p

+
∑

s

(

n
(2)
s + p

(2)
s

)p

+
∑

t

(

n
(3)
t + p

(3)
t

)p

(6)

s.t.,
wi j −mi j + n

(1)
l
− p

(1)
l

= 0, l = 1, 2, . . . , n(n− 1), (7)

wi jw ji + n
(2)
s − p

(2)
s = 1, s = 1, 2, . . . ,

n(n− 1)
2

, (8)

wi jw jk −wik + n
(3)
t − p

(3)
t = 0, t = 1, 2, . . . ., n(n− 1)(n− 2), (9)

0.11 ≤ wi j ≤ 9 ∀ i, j. (10)

where n
(1)
l

and p
(1)
l

are the negative and positive deviations of the goal, respectively, for the constraints

that ensure the condition of similarity in the position l; n
(2)
s and p

(2)
s are the negative and positive
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deviations of the goal, respectively, for constraints that ensure the condition of reciprocity in the position

s; and n
(3)
t and p

(3)
t are the negative and positive deviations of the goal, respectively, for constraints

that ensure the condition of consistency at position t; mi j are the components of the matrix M for each
pair of criteria; wi j are the components of matrix W formed by the weights that represent the most
similar weights to the components of the original M matrix for each pair of criteria ij.

This model has already been successfully applied to correct inconsistencies in paired matrices
for planning in protected areas [16]. After application of the GP model, consistent matrices were
obtained that are as similar as possible to the original ones, while ensuring the conditions of similarity,
consistency and reciprocity required by matrices built using pairwise comparisons.

(iii) Aggregation. After inconsistency correction, each matrix was normalized and aggregated into a
single matrix using a geometric mean. Final weights were obtained using the eigenvalue method.
These weights represent the relative vulnerability of each ecosystem service. Once vulnerability
weights were quantified, environmental dimension indicators were generated as a weighted sum.

3.3.3. The nSRDI Composite Indicator

The indicator nSRDI is the result of the aggregation of social, economic and environmental dimension
indicators obtained in the previous steps of the process (Sections 3.3.1 and 3.3.2), using a modified
BoD-DEA model (Equations (11)–(14)). Aggregation follows therefore a mixed efficiency-vulnerability
approach, optimizing social and economic weights but fixing the environmental vulnerability dimension
indicator (EVDIC). As a result, nSDRI was calculated for each comarca, making it possible to rank these
territorial units in the entire province of Huesca, as follows:

nSRDIc = max
∑m

i=1
wc,iDIc,i + EVDIc (11)

s.t.,
∑m

i=1
wc,iDI j,i ≤ 1 (12)

wiDI j,i
∑m

i=1 wiDI j,i
≥ αi (13)

wc,i ≥ 0 (14)

where j = 1, 2, ......, n and i = 1, 2, ......, m, DIc,i is the socioeconomic dimension indicator i for decision
unit c, EVDIC is the environmental vulnerability dimension indicator for decision unit c, DIj,i is the
dimension indicator i for comarca j, wc,i is the weight of the decision unit c regarding dimension indicator
i, and ∝i is a bound parameter that represents the contribution of indicator i for comarca j, regarding all
the indicators.

DIj,i are obtained through Equations (2)–(5). EVDIC is calculated as:

EVDI c=
∑m

i=1
wiIc,i (15)

where wi is the vulnerability weight related to each ecosystem service and Ic,i is the environmental
indicator i for decision unit c.

In order to test the effect of adding vulnerability based indicators in nSRDI, the index was also
calculated removing vulnerability from the assessment and calculated weights for indicators in Table 1,
after removal of redundancy, using two approaches: optimal and equal. In the optimal approach,
since vulnerability was not considered, the process described in Section 3.3.2 was not included in
the calculation of the index and social, economic and environmental dimension indicators were all
obtained from Equation (2). Therefore, the BoD-DEA model applied did not consider a priori fixed
weights. In this case, the weights in all the dimensions (social, economic and environmental) are
the most efficient in order to achieve the best score of the DI. In the equal approach, an average was
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applied to aggregate dimension indicators. This is one of the most common aggregation methods used
to construct CIs when weights are unknown.

Finally, an inter-comarca divergence analysis was conducted to analyze the sensitivity of nSRDI to
the weighting method applied. This analysis was based on regional pairwise matrices of Euclidean
distances in percentage (Equation (16)) between nSRDI values for the three methods (vulnerability,
equal, optimal), resulting in three n × n diagonal and symmetric matrices when n comarcas were
compared. Analyses were conducted in Excel 2010.

dst =

(
√

(CIs −CIt)
2
)

× 100 (16)

4. Results and Discussion

4.1. Indicator Selection

As a result of the correlation analysis, I1, I3, I5, I13, I14 and I20 were removed from the set of
indicators due to high correlation with other indicators. I1 was correlated with I2 (−0.707; p < 0.05), I3
was correlated with I5 (0.935; p < 0.01) and I7 (0.746; p < 0.05) and I5 was correlated with I7 (0.863;
p < 0.01). Regarding the environmental dimension, I12 was correlated with I13 (0.832; p < 0.01), I14
(−0.778; p < 0.01) and I18 (−0.720; p < 0.05), I13 was correlated with I14 (−0.947; p < 0.01), I18 (−0.766;
p < 0.01), I20 (0.680; p < 0.05) and I21 (−0.641; p < 0.05), I14 was correlated with I15 (0.656; p < 0.05),
I18 (0.637; p < 0.05) and I21 (0.684; p < 0.05), I18 was correlated with I20 (0.668; p < 0.05) and I20 was
correlated with I21 (0.765; p < 0.05). Selected indicators were then normalized (Min-Max scaling) for
each of the comarcas (Table 2).

4.2. Vulnerability Weights

As a result of the individual assessment of vulnerability of ecosystem services based on indicators,
64 pairwise comparison matrices were obtained. Of these, 32 were inconsistent and corrected with
the GP model described in Equation (3) by recovering 50% of the information, after which weights
were calculated for selected indicators. The most vulnerable ecosystem services were Wild plants and
Genetic material for plants (ESs provided by wild plants) which correspond to the indicator Plant
richness (27.62%) and Bioremediation, Mediation of nuisances, Lifecycle maintenance, Water conditions
and Atmospheric conditions, grouped in class Regulation ESs provided by natural environments,
represented by indicator Forest Cover (24.76%) while the less vulnerability were Cultivated terrestrial
plants represented by indicator Agriculture cover (3.81%) (Table 3).
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Table 2. Final indicators by comarca and dimension. Sign within parentheses indicates type of indicator: (+) when having a positive impact and (−) when having a
negative impact on development. Maximum values are in bold.

Comarca Social Dimension Economic Dimension Environmental Dimension

I2(+) I4(+) I7(+) I8(+) I9(+) I10(+) I11(+) I12(+) I15(+) I16(+) I17(−) I18(+) I19(+) I21(+)

C1 0.860 0.723 0.509 0.422 0.295 0.788 1.000 0.048 1.000 0.258 1.000 0.362 0.000 0.431
C2 0.755 0.324 0.131 0.237 0.520 0.395 0.001 0.469 0.248 0.235 0.804 0.033 0.185 0.000
C3 1.000 0.366 0.419 1.000 0.966 0.644 0.105 0.681 0.456 0.000 0.801 0.000 0.598 0.060
C4 0.926 0.000 0.117 0.150 0.310 0.508 0.000 0.301 0.046 1.000 0.654 0.566 0.576 0.194
C5 0.624 0.363 0.211 0.413 0.266 1.000 0.560 0.181 0.711 0.300 0.994 0.606 0.283 1.000
C6 0.217 1.000 0.802 0.000 0.552 0.156 0.134 0.361 0.200 0.104 0.997 0.093 0.693 0.071
C7 0.505 0.371 1.000 0.369 1.000 0.716 0.912 0.037 0.641 0.597 0.000 0.992 1.000 0.202
C8 0.000 0.171 0.000 0.008 0.709 0.931 0.025 1.000 0.289 0.015 0.545 0.158 0.554 0.397
C9 0.926 0.506 0.000 0.044 0.000 0.369 0.715 0.000 0.858 0.336 0.961 1.000 0.723 0.723
C10 0.529 0.326 0.178 0.163 0.781 0.000 0.229 0.303 0.000 0.136 0.786 0.287 0.723 0.222
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Table 3. Environmental indicators and vulnerability weights calculated for Ordesa and Monte Perdido
National Park based on expert opinion.

Environmental Indicator Vulnerability Weight (%)

I15-Plant richness 27.62
I18-Forest area 24.76

I16-Water bodies 14.77
I21-SCI area 13.33

I17-Burned area 08.57
I19-Erosion control index 07.14

I12-Agriculture cover 03.81

4.3. Effect of Vulnerability on the Environmental Dimension

Assessment of the environmental dimension indicator quantified according to the three different
weighting methods (vulnerability, equal, optimal) indicates that the process of weighting affects the
score of the dimension indicator (Figure 2) as well as the ranking of comarcas in Huesca. The application
of the process involving vulnerability of ecosystem services ranks Sobrarbe (C9) first, followed by
La Jacetania (C5) and La Ribagorza (C7) (Figure 2). Sobrarbe (C9) ranked first also for the other two
methods but the order of the remaining regions differs among methods. In terms of scores, the weights
assigned through the optimal approach resulted in indicator scores higher than when the other two
methods were used. This happens because the optimal approach provides the most favorable values
of the weights, while the equal and vulnerability methods share the weights for all the considered
indicators. Equal weights assign the same relative importance to each indicator causing divergences
between comarcas to depend only on the differences of indicator values. When weights are not equal,
the relative importance of each indicator can change the score and ranking of comarcas above the
original indicators. For this reason, the vulnerability approach provides higher divergences than
equal weights (see Section 4.4). This effect is more relevant when vulnerability weights rely on few
indicators, as is the case in this study. Optimal weights caused the highest differences among comarcas

due to the benchmarking nature of the optimization process that assign the best punctuation to the
most efficient indicators regarding all the others. As such, when the optimal approach was followed,
the highest distance observed was between La Jacetania (C5) or Sobrarbe (C9), and Los Monegros (C8),
that received the best score. The differences between best and worst scores were very small when equal
weights were used. The vulnerability approach provided a balanced solution relative to the other two
approaches and produced the largest distance between Sobrarbe and Somontano de Barbastro comarcas.

Although, apparently, equal weights produced scores closer to vulnerability than optimum weights,
so the regional rankings based on this dimension indicator differ. Alto Gállego (C1) and Hoya de Huesca
(C4) swapped positions 4 and 5. Sobrarbe (C9), La Jacetania (C5) and La Ribagorza (C7) comarcas were
better ranked when vulnerability was added, while Bajo Cinca (C2), Somontano de Barbastro (C10)
and La Litera (C6) have lower positions. This is due to the higher weights of indicators that represent
high vulnerability regarding forest area and plant richness. When the optimum approach was used,
the ranking changed dramatically as compared to the vulnerability approach, although the two best
positions were maintained. Considering vulnerability, comarcas such as Somontano de Barbastro (C10)
dropped from 3th to 9th in the rankings. Contrarily, La Ribagorza (C7) and Los Monegros (C8) climbed
from 7th to 3th, and from the last to 6th, respectively. In the case of Sobrarbe, the score is so high that it
is not affected by changes in the environmental dimension indicator.
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Figure 2. Normalized environmental dimension indicator scores by comarca and corresponding ranking
position according to the process of calculating weights: vulnerability based weights and equal and
optimal approaches.

4.4. Global Ranking Using Optimum, Equal and Vulnerability Weights

Results of the composite indicator (nSRDI) for all sustainability dimensions considering vulnerability
weights as part of the environmental dimension indicator showed La Jacetania (C5), Sobrarbe (C9) and
La Ribagorza (C7) comarcas to be the regions of higher sustainable regional development in the Huesca
province (Table 4). These results were obtained through the application of Equations (2)–(5) for the social
and economic dimensions with the bound parameter αi= 0.05 (constraint 4) in a first round followed
by a tie break (second round) of the comarcas with maximum scores that ranked first (score of 1) with
the bound parameter set to αi= 0.2 to increase the discriminatory power of the model and to solve ties
(indicated with asterisk in Table 4).

Table 4. Global new Sustainable Rural Development Index—nSRDI rankings of comarcas for weights
calculated with the vulnerability, equal and optimal approaches.

Comarca
Global nSRDI Ranking

Vulnerability Optimum Equal

C1-Alto Gállego 4 2 * 3
C2-Bajo Cinca 9 9 10

C3-Cinca Medio 6 5 5
C4-Hoya de Huesca 5 7 7

C5-La Jacetania 1 * 1 * 2
C6-La Litera 7 6 6

C7-La Ribagorza 3 3 * 1
C8-Los Monegros 10 10 7

C9-Sobrarbe 2 * 4 4
C10-Somontano de Barbastro 8 8 9

* Tied in the first round.

The effect of different weighting methods on nSRDI was assessed comparing comarca rankings
obtained with the indicator under equal, optimal and vulnerability approaches (Table 4) and by the
inter-comarca divergence matrices of nSRDI pairwise distances in the first round of the calculation,
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i.e., before tie-break (Figure 3) calculated with Equation (15), which helped us identifying the most
relevant divergences among regions based on weighting method.

Divergences between comarcas were identified when vulnerability was added in the calculation of
nSRDI. For instance, divergence between C8 and C5 and between C8 and C9 was 64.12%. This means
that comarca Los Monegros (C8) presented the highest distance in score of nSRDI for these 2 regions
when vulnerability was considered as part of the environmental dimension. However, as observed
in the previous subsection, the strongest disparities among highest and lowest scores were observed
when the optimum approach was applied (Figure 3). The highest distances observed (74.99%) were
between C8 and C1, C5 and C7, comarcas in the highest positions in the ranking. With this method,
the first round of calculations resulted in four ties for the top ranked comarcas. Moreover, all comarcas,
with the exception of C2 and C8, had a score above 0.8, keeping a great distance from other comarcas.
The lowest divergences occurred when equal weights were used. Here the highest divergence was
25.04% (C2 and C7). As already seen for the environmental indicator, the vulnerability approach
provides a balanced solution between the equal and optimum approaches in the calculation of the
composite index nSRDI. This means that, after the ties solved, this approach offers nSRDI results with
enough discriminatory power to support a useful ranking of sustainable rural development for regions.

 

Figure 3. Pairwise comarca new Sustainable Rural Development Index—nSRDI divergence matrices
by weighting approach (equal, optimal and vulnerability) based on distances between scores of the
indicator. Dark red indicates high divergence and dark blue indicates low divergence. Values are
in percentages.
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4.5. Hypotheses Assessment

Results of this research support the two hypotheses presented initially (Section 2). The first, that the
inclusion of vulnerability of ecosystem services in nSRDI affects comarcas sustainable rural development
score and ranking position, is supported by results in Sections 4.3 and 4.4. This contributes to clarifying
the importance of methods of describing and addressing quantitatively the environmental component
in constructing composite sustainability indices. When vulnerability was added to the composite
index calculation process, the scores of the environmental dimension indicator and nSRDI changed
in comparison to the cases where the model excluded vulnerability. Moreover, rural sustainable
development rankings also changed which suggest that the changes caused by the introduction of
vulnerability were relevant. In particular, the most affected regions in the global ranking were comarcas

with the highest ecological value in the Huesca province, as is the case of Sobrarbe (C9). This comarca

was better ranked when vulnerability was considered. Also, La Jacetania (C5) scores were in the
highest position when vulnerability was added, in comparison with equal weights, although it was
also top with the optimum approach. The two comarcas with the highest percentage of SCI area were
67.17% (83,951 ha) in La Jacetania and 50.69% (97,318 ha) in Sobrarbe.

Economic development of rural areas with conservation areas lays mainly on tourism, often
related to natural areas or sites with high nature value. Despite opportunity costs derived from land
use and land cover limitations, it is likely that rural areas presenting a higher presence of conservation
areas show higher levels of development which is related to the tourism industry. In fact, tourism is
one of the main economic drivers of rural economies in Europe. Directly and indirectly it accounts
for around 10% of European GDP and 20 million jobs [69]. In Spain, rural tourism drew 1.57 million
tourists in 2016, growing 86.36% in 11 years [70,71]. In particular, nature-based tourism provides
very important sources of income all over the world. Balmford et al. [72] estimated that the world’s
terrestrial protected areas together receive nearly 8 billion visits a year and these visits generate around
US $600 billion per year in direct in-country expenditure and US $250 billion/year in consumer surplus.
Vulnerability of ecosystem services in Huesca comarcas such as Sobrarbe (C9) or La Jacetania (C5), is
particularly important because their main driver of development is tourism with a strongly dependency
on nature conservation [73]. Increasing vulnerability jeopardizes the supply of ecosystem services
over time and their contribution to local development in particular affects the cases of high ecological
value sites.

Changes in the regional rankings due to the inclusion of vulnerability in the evaluation process
can affect decisions over rural policies in particular when regions with high ecological value and
more vulnerable ecosystem services do not receive enough institutional relevance as other rural areas.
Adding vulnerability to the assessment of rural areas can improve the quality of decisions and guide
resources management recognizing and boosting development of the rural areas that better provide
social and economic development while conserving high ecological value and vulnerable sites.

The second hypothesis addressed, according to which the method of aggregation of sustainability
components of rural development affects the ranking of regions according to their level of rural
development and can emphasize divergences between regions, received support from results in
Sections 4.3 and 4.4, contributing to guide the use of the most suitable decision-making tools regarding
rural policies, in particular weighting methods. This hypothesis, more focused on a methodological
issue, was put forth in order to analyze the effect of three weighting methods on indicators.

Despite their usefulness and increasing use in assessing complex and multidimensional problems,
CIs still generate controversy. The dependency to a preliminary normalization stage and the disagreement
among decision-makers on the specific weighting scheme used to aggregate indicators or dimension
indicators, are the main problems that analysts face [61]. It is therefore relevant the information that can
be extracted from the use of three weighting methods applied in this particular study.

Results showed that the optimum weighting approach produced the lowest discriminatory power
among nSRDI scores resulting in three comarcas (La Jacetania, La Ribagorza and Alto Gállego) at
the top of the corresponding ranking with the highest score. The vulnerability process also showed
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limited discriminatory power with Sobrarbe and La Jacetania ranking first with the highest index score.
The main weakness of the optimization models used for constructing CIs lay in the low discriminatory
power and this could be a serious problem with basic BoD-DEA models because their capacity to
rank units is weak. Fortunately, [74] found that adding constraints limiting the relative contribution
of criteria can solve this problem. By imposing intuitive, widely accepted normative weight bounds,
the discriminatory power increases. When these constraints are added, the value of the objective
function decrease and only the decision units that have a minimum contribution in all the criteria can
reach the maximum score. Thus, the bound parameter αi can be changed to add or remove flexibility
to the model. [58,74] and [75] used this type of extended DEA models in the construction of CIs. In the
present case study, the optimum and vulnerability weights were obtained setting the bound parameter
αi to 0.05 for all the criteria (constraints in Equations (4) and (13)). When ties were observed, the model
was reapplied over tied regions, increasing the parameter up to 0.2. The equal approach presented the
highest discriminatory power. However, this method does not allow considering efficiency to build
nSRDI, since it assigns the same weights to all criteria.

In the case of this study, the model proposed fills the information gap in the “right” set of weights
by generating flexible BoD-weights for social and economic assessment and expert opinion AHP-GP-
weights for the environmental assessment for each comarca. The vulnerability approach initially
provided ties for the two best positions in the ranking, but, as Figure 3 shows, provided a higher
frequency of large distances (red cells) than the equal and optimum approaches. This shows wider
regional distances among nSRDI values that represent robust positions in the ranking. Once ties were
solved increasing the bound parameter, this method provided a complete ranking which presented the
most efficient regions in terms of economic and social elements and vulnerability in terms of ecosystem
services, simultaneously.

The assessment of both hypotheses emphasizes the relevance to make efforts to accurately define
the relative importance of each assessed component in SRDIs.

The prominence of the resources directed to improve rural areas through the development of
national and international policies requires rigorous and reliable tools to support decision-making
processes. The challenge is to develop an integrated systems approach to sustainable rural development
evaluation systems to support decision-processes that are effective in making sure public policy choices
are well informed. The proposed model contributes to the achievement of this objective by providing a
novel approach to the accurate assessment of sustainable rural development.

5. Conclusions

In this paper, a novel approach has been provided to accurately assess sustainable rural development
with a potential strong contribution in the improvement of integrated system analysis and in the support
of effective and informed decision-making processes and public policies.

The weighting method used in the construction of composite indicators was found to be not
neutral. The proposed model presented a solution for problems of unknown information regarding
weights by generating flexible BoD-weights for social and economic assessment and expert-opinion
based AHP-GP-weights based on ecosystem services vulnerability for the environmental assessment.

When vulnerability of ecosystem services was added into the environmental DI, positions in the
ranking changed dramatically and only the highest position was maintained. In this study, some
comarcas, such as La Ribagorza and Los Monegros, obtained a much better score for the environmental
DI based on vulnerability. Divergences between comarcas were identified when vulnerability was
added in the calculation of nSRDI. The highest distances observed were between Los Monegros and
Alto Gállego, and between La Jacetania and La Ribagorza. The vulnerability approach developed here
provided a balanced solution in comparison to equal and optimum approaches in the calculation of
the composite index nSRDI.
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The inclusion of vulnerability of ecosystem services in nSRDI affected the comarcas’ sustainable
rural development score and ranking positions. Increasing vulnerability jeopardizes local development,
especially in the areas with high ecological value sites, whose development depends greatly on
nature-based tourism. Adding vulnerability in the assessment of rural areas can improve the quality
of decisions and guide resources management promoting the regions that better address social and
economic development while conserving high ecological value and vulnerable sites.

Based on the results obtained in this study, useful recommendations can be presented to institutions
in order to improve the assessment of the sustainable rural development. One of the most relevant
practical implications of this study is the finding that to obtain information regarding the analyzed
indicators it is not only relevant, but also necessary to define accurately the relative importance of
the assessed topics. This means that the concept of sustainability should be very well defined and
structured in order to assign the proper importance to each of its dimensions: social, economic and
environmental. Assigning the same relative importance to all the criteria is not a neutral decision and
it may not correspond to the particular objectives of the assessment process or the political strategy,
or even the interests of the analyst. Similarly, absolute flexibility regarding the relative importance of
components may not be adequate when some criteria need to be limited.

This study showed some limitations related to the availability of quantitative information of
vulnerability, which was solved by including expert opinion-based information in the model. This entails
the need to carefully select the experts to be involved in the assessment, considering their diversity,
know-how and the full knowledge of the analyzed problem. Moreover, future researcher lines should
be oriented to the development of models that consider the feedback of stakeholders in different steps
of the assessment process, using collaborative/participative methods, such as Delphi, in order to identify
conflicts and achieve consensus in decision-making processes.
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Abstract: Intelligent use of rural residential land and sustainable construction is inexorably linked to
cost; however, options exist that are eco-friendly and have a positive return on investment. In 2011,
a research residence was built to evaluate various land-use and sustainable components. This Texas
house has subsequently been used for both residential and research purposes. The purpose of this
case study was to evaluate break-even construction considerations, to assess environmental impacts,
and to evaluate qualitatively efficacy of sustainable options incorporated in the research residence.
Some of the specific components discussed are home site placement (directional positioning);
materiel acquisition (transportation); wood product minimization; rainwater harvesting; wastewater
management; grid-tied solar array power; electric car charging via a solar array; geothermal heating
and cooling; insulation selection; windows, fixtures, and appliance selection; and on-demand electric
water heaters for guest areas. This study seeks to identify the impact of proper land use and
sustainable techniques on the environment and return-on-investment in rural areas. Break-even
and 15-year Net Present Value (NPV) analysis at 3% and 5% cost of capital were used to evaluate
traditional construction, partially sustainable construction, and fully sustainable construction options
for the case study house, which was built sustainably. The additional cost of sustainable construction
is estimated at $54,329. At 3%, the analysis suggests a 15-year NPV of $334,355 (traditional) versus
$250,339 million (sustainable) for a difference of $84K. At 5% cost of capital, that difference falls
to $63K. The total estimated annual difference in carbon emissions is 4.326 million g/CO2e for this
research residence. The results indicate that good choices for quick return-on-investment in rural
construction would be the use of engineered lumber, Icynene foam, and Energy Star windows and
doors. Medium-term options include photovoltaic systems (PVS) capable of powering the home and
an electric car. Sustainable construction options should positively affect the environment and the
pocketbook. Regulations and code should require adoption of short-range, break-even sustainable
solutions in residential construction.

Keywords: rural residential construction; rainwater harvesting; solar; spray foam; finger-jointed studs

1. Introduction

Sustainable rural land use requires environmentally sound residential construction [1]. Residential
(and commercial) construction options affect the water supply [2], water demand [3,4], electricity
demand [5–8], the use of land lumber and other materials [9,10], as well as the entire ecosystem [11].
Improper use of land can accelerate global warming [12,13], have impacts on human health (particularly
in regards to disease) [14], lead to eutrophication/acidification of water [15,16], and cause smog formation
in urban areas [17,18]. Perhaps unsurprisingly, land-use impacts are most affected by the use of wood
products [19]. Sustainable construction begins with planning.
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1.1. Planning and Transportation Considerations

When planning for sustainable residential construction, site placement is important to consider
predominant winds and facing for solar capture [20,21]. Pre-planning of construction should include a
significant sustainability analysis, and techniques such as simulation are helpful to this process [22,23].
Also important is minimizing the transportation costs (a construction waste), which include consciously
purchasing materials that are located closer to the construction site [24]. Waste produced during the
construction should be minimized and recycled where possible, and a construction waste management
plan should include subcontractor incentives [25]. Since lumber waste is the largest contributor to
detrimental land-use effects [19], the use of engineered lumber (as well as other resources) are possible
solutions [26,27]. The planning for waste management must begin in the design cycle [28].

1.2. Global Warming Potential

Another consideration in pre-planning of residential construction is reducing the impacts on
Global Warming Potential (GWP) balanced by a tight residential envelope to reduce requirements for
heating and cooling energy. As an example, Icynene foam insulation currently has the lowest possible
GWP of 1.0 [29] and provides a tight house envelope, which is a winning combination. Fenestration
considerations (e.g., the installation of Energy Star windows and doors) are important to maintain the
building envelope according to human and environmental considerations [30]. A residence’s thermal
mass is vital to achieve reductions in energy demand [31].

1.3. Electricity

Energy demands of residences must be considered prior to construction as well. Photovoltaic
systems (PVS), wind energy, and nuclear-power grid energy reduce the carbon footprint of the residence
when compared to traditional fossil fuel and sequestration plants. The difference is estimated to be
from 78 to 110 gCO2eq kWh−1 to 3.5 to 12 gCO2eq kWh−1 [32]. The use of solar water heaters or
tankless electric water heaters powered by a PVS are two of many options that may reduce both cost
and kWh demand [33]. Further, electric cars charged by PVS that are sized properly for residential
and transportation demands may reduce environmental impacts, as will the proper choice of Heating
Ventilation and Air Conditioning (HVAC) [9,34].

Some new residential construction has attempted to reduce the demand for grid electricity and
slow global warming by Net-Zero (or even Net-Positive) construction, which involves the design of
facilities that either consume no net energy (demand less than supply) or that produce more energy than
consumption [35,36]. Net-Zero construction may even power user transportation, further reducing the
impact of the built environment [37,38]. Net-Zero homes coupled with proper water management and
residential construction techniques may mitigate many of the environmental effects associated with
residential construction [9].

1.4. Water and Wastewater

Water life-cycle considerations are vital when constructing houses in rural areas, particularly
in rule-of-capture states that allow for exploitation of common-use groundwater [39]. The source
of water should be responsibly considered (e.g., well water, rainwater harvesting, or municipal
water connections, assuming they exist). Well contamination in rural communities is a significant
consideration [40–42], and municipal water connections may be unavailable. Rainwater harvesting
is then an option, which reduces the overall supply requirements for each gallon demanded when
compared to groundwater and which has other beneficial properties including softness [43–45].
Environmentally responsible use of any water source must consider the use of low-flow fixtures. Use
of these fixtures resulted in a 22% reduction in average annual household usage from 1999 to 2016 [46].
Further, xeriscaping reduces water requirements, can contribute to the success of construction projects,
and should be part of best practices in arid and semiarid regions particularly [47]. Part of the water
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life cycle requires disposal of black water. In rural areas, no municipal sewage system may exist,
so the options are aerobic or anaerobic sewer systems. While aerobic systems break down waste more
quickly than anaerobic systems, they are more expensive from both acquisition and maintenance
perspectives [48].

1.5. Purpose and Research Questions

This case study analyzes best-practice construction design for both the environment and the
consumer based on a rural residence designed in 2011 for research purposes. This residence was
the highest-rated house ever certified by the National Association of Home Builders (NAHB) at
the time it was built [37]. NAHB sets standards for rating construction based on energy efficiency,
water conservation, resource conservation, indoor environmental quality, site design, and homeowner
education [49]. The actual standards are available here: [50]. Both construction successes and failures
are analyzed with commentary from both the environmental and consumer perspective.

The primary research question addresses which sustainable construction options in this case study
would also achieve breakeven (and when) if built today, as well as how sustainable these interventions
are in terms of environmental impact. A secondary component of the study investigates the Net
Present Value (NPV) of two different construction options that were available for building the research
residence: traditional and sustainable. The time horizon investigated was 15 years. Comparing these
three building decisions helps inform the value of green construction. Further, qualitative assessments
of the sustainable interventions are provided.

1.6. Significance

The study’s significance is that it investigates which sustainable options may result in a reasonable
break-even period and whether planning of proper land use and application of sustainable construction
may produce a return-on-investment while minimizing environmental effects. While this case study is
not generalizable, the equations provided to compare both cost and environmental considerations
may be applied to any other case, making the study useful. Further, the experiential component of the
study spans nearly a decade of lived experience. No literature exists from a researcher in this area who
has lived the results of the sustainable experimentation, which makes this study unique.

The study is also significant to increasing use of renewable sources in Texas. The use of solar
or wind power solutions becomes increasingly relevant to rural Texans [51], and the state had over
28,871 MW of installed wind capacity at the end of 2019 [52]. Figure 1 shows that, in many areas of
rural Texas (identified in Figure 2), the average wind speed would support wind turbine construction.
Figure 3 illustrates the solar production potential by state

The study’s significance is that 
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Figure 1. Choropleth map of wind speed by county in Texas.
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Figure 2. Choropleth of state solar production potential.
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Figure 3. Distribution of Population Intensity in Texas.

1.7. Generalizability

While this is a case study, the majority of Texas is actually rural (Census Bureau data, [53]), so the
techniques discussed are widely applicable within the state (see Figure 3, mapped in R Statistical
Software [54] using the software library “choroplethr” [55]). Further, there is evidence that both new
housing as well as renovations and modifications are needed in the rural areas of Texas [56], so this
case study is made more important in that it provides some best-practice considerations. The rural
areas in Texas often face enormous electrical transmission and distribution rates, sometimes twice the
state average [57].

The study proceeds as follows. First, a discussion of Net Present Value (NPV) and break-even
analysis is explicated in Section 2. Following this section, Section 3 evaluates the elements of
construction included in the sustainable house, which is the subject of the study. After a discussion of
these elements, analysis of various constructions based on the study residence are evaluated in terms
of both break-even timing and NPV. Finally, ideas and insights are provided in the discussion and
conclusion, Sections 4 and 5, respectively.
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2. Materials and Methods

In this case study, we evaluated deterministically the environmental impacts, life-cycle costs,
and efficacy of multiple sustainable building innovations for rural residences versus more traditional
construction. The rural research residence informing this study is an approximately 4800 square foot home
(446 square meters) and located in a semiarid environment in Texas. The options used in this construction
are compared directly against more traditional options for both cost and environmental effects.

The study evaluates home site placement; materials transportation; reclaimed wood framing;
spray-foam insulation; window, fixture, and appliance selection; material recycling; rainwater
harvesting design and engineering; aerobic septic system; xeriscaping; grid-tied solar arrays; electric
car charging and use; on-demand water heaters; geothermal heating and cooling; and electrical
back-up system options. The home has supported between 2 and 3 full-time, middle-aged residents
(one adult worker) with seasonal demand of up to 20 individuals during holidays over the last 9 years.
The residence was occupied shortly after its construction and has been in constant use.

2.1. Break-Even Analysis

Specific methods used include deterministic break-even analysis for each element evaluated
(if one exists) based on acquisition costs of the sustainable option versus one or more other options.
Break-even analysis evaluates monetary outflows of residential construction options (as well as any
returns) and evaluates at what point (if ever) total costs of both options intersect [58]. The break-even
point is determined using Equation (1). The break-even point is then when total costs of one option
equal total costs of another option. In this equation, FC stands for fixed costs, VC represents variable
costs (e.g., maintenance and operations), and the index set represents the option number and time
index. There are some semi-variable costs (e.g., step functions for item replacements) involved in the
construction analysis, and these are included in the variable costs.

FC1t + VC1t − FC2t − VC2t = 0 (1)

2.2. Net Present Value

As part of the analysis, this case study evaluated three different construction possibilities for the
original research residence and their associated profitability using net present value (NPV). Two of the
three construction options are at opposite ends of the spectrum (traditional versus sustainable), while
the third uses many of the sustainable elements with a positive NPV. NPV is calculated according to
Equation (2), where i is the index for the option selected, Rt is the net cash inflow and outflows at
time t, A is the accumulation rate (1 + return rate), and n is the number of time periods evaluated [59].
The time period used for NPV analysis is 15 years.

NPV j =
n

∑

t=1

Rt

At
(2)

2.3. Construction Components Evaluated/Data Sources

The case study involves a single structure built in one specific way; however, it also evaluates
breakeven and NPV had it been built in alternative ways to provide useful comparisons for the reader.
Table 1 provides the category, the items evaluated, the data sources, and the cradle-to-grave cost
estimates with comments for those items. Some elements discussed in the case study are not included
in the breakeven and NPV analysis, however. These elements (such as site placement) may have an
effect in either direction, but the size and directionality are unknown.
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Table 1. Construction categories and components evaluated (inflation at 3% per year).

Category Traditional Option 15-Year Costs Sustainable Option 15-Year Costs Environmental Difference

Framing Lumber $52,800 Engineered Lumber $53,184 24.5–90 Trees
Insulation Fiberglass $14,4200 Icynene Foam $12,460 Reduced CO2 or PVS

Fenestration Standard $14,457 Energy Star $16,625 Reduced CO2 or PVS
Water Well $33,563 Rainwater Harvesting $32,111 Reduced H20 requirement

Wastewater Anaerobic $ 7531 Aerobic $14,128 Fewer pollutants
Water Heaters Electric H20, Tank $22,915 Tankless $ 3000 Reduced CO2 or PVS

Electricity Grid $62,834 Solar $54,480 Reduced CO2 or PVS
Vehicle ICEV (x 2) $107,777 BEV (x 2) $92,288 Reduced GHG
HVAC Heat Pump $112,383 Geothermal $30,644 Reduced CO2 or PVS

Total, Traditional $428,680 Total Sustainable $308.920

Abbreviations: Heating Ventilation Air Conditioning (HVAC), Internal Combustion Engine Vehicle (ICEV), Battery Electric
Vehicle (BEV), Greenhouse Gases (GHG), Photovoltaic System (PVS).

In the subsequent sections, the study explicates the acquisition and operations and maintenance
(O&M) costs for each of these categories. Data for each of the areas evaluated from breakeven were
acquired from peer-reviewed literature where possible and from construction firms where there were
no data (e.g., engineered lumber versus traditional studs). Data ranges were sought, and the midpoints
of these ranges were used for deterministic calculations.

2.4. Environmental and Qualitative Analysis

When relevant, an analysis of the environmental advantages of sustainable construction versus
other options is provided. Relevant research from the literature is extracted to estimate carbon
emissions, water quality, etc., similar to Fulton et al. (2020) [9]. Part of the sustainable construction
assessment was a qualitative assessment involving elements of the triple bottom line (TBL) [60].
The experience of the research team and home resident augment the data-driven analysis.

2.5. Data and Software

Data for the deterministic breakeven and return on investment (ROI) portions of this case study
were garnered from previous research as well as data sources appropriate to the residence itself.
All analyses were conducted in Microsoft Office Excel 2016 and R Statistical Software [54].

3. Results

3.1. Initial Considerations

3.1.1. Construction Planning, Permitting, and Analyses

The land was two years prior to construction, as the design process required significant planning,
permitting, and modeling. Aside from the typical surveying, permits for operating an on-site sewer
facility and (later) driveway placement were required [61]. At the time, the maximum grid-tied PVS
array permitted by the utility company was 10 kW, so a waiver was required based on analysis of
user consumption. Utility pole transformer size was analyzed and found acceptable without resizing.
Further, the utility company regulated the grid-tied interconnection of the backup propane generation
system [62]. As an example of analysis conducted prior to building, the sizing of the rainwater
harvesting system was estimated through simulation [43]. Construction waste management and
recycling required significant preplanning, and the well placement for the geothermal HVAC had to be
mapped and approved. The processes described here required approximately six months of lead time,
which is a consideration should quicker construction be required. Construction planning, permitting,
and analyses are not part of the break-even or NPV analyses.

114



Land 2020, 9, 152

3.1.2. Site Placement

The rural residence in the study was designed from the ground up to be sustainable, and the
design considerations included geographical placement. The home site was selected to be north-facing
to maximize solar capture (west-, south-, and east-facing panels) and to leverage predominant local
winds (south to north) [20]. Further, the site selected minimized tree removal, reducing cost and
effect on the environment. Qualitatively, the placement was a success in this construction, as the solar
capture is as expected (discussed later), and the cost as well as the environmental impact of excess tree
removal was avoided. Figure 4 is the Google Maps satellite image of the house with various sustainable
callouts that are referenced later [63]. Site placement is not per se evaluated in the break-even and
NPV analyses.
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Figure 4. The residence as constructed.

3.1.3. Material Location/Transportation

One of the major sustainability considerations in residential construction is the transportation
of materials [64]. As part of the rural residence design, only local materials (those within 50 miles)
were selected. For example, local limestone was selected for the exterior. Reducing transportation
requirements reduces emissions. One study found a 215% decrease in the amount of energy used
in building and a 453% decrease in the impact of transportation when local building supplies were
used [65]. The reduction in environmental impact is measurable and significant. Estimating the savings
in construction for use of these materials is difficult and omitted from this case study.

3.1.4. Waste Collection and Recycling

During construction, bins for waste were used to recycle materials as appropriate (Figure 4).
Metals, plastic, and glass were recycled, congruent with previous research [64]. Doing so allowed for
reclaimed wood to be fabricated into engineered lumber and for used paper and metal to be used in
other capacities. While this has little to no bearing on cost (perhaps 2.5% back to the builder [66]),
it does have an effect on the environment. In terms of Global Warming Potential, recycling has the
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greatest impact versus incineration or landfill options [67]. This is the last element that is not included
in the break-even and NPV analyses.

3.2. Engineered Lumber/Finger-Jointed Studs

Reclaimed wood (specifically finger-jointed studs) were used in the residential construction
(see Figure 4). These studs are also straighter and result in less wood wasted. They neither split nor
twist like traditional studs [68]. Further, they have a strong vertical load capability, with evidence that
many species (including pine) have better structural properties when finger-jointed, although that
evidence is mixed [69].

3.2.1. Environmental Considerations

A 20” diameter tree with 42 feet length of usable wood produces about 260 board feet. The Idaho
Forest Products Commission estimated that a typical 2000 square foot house would use 102 trees of
that size [70]. Assuming linearity, the rural residence, a 4800 square foot home (446 square meters,
would have been estimated to require approximately 245 trees. Assuming an offset of even 25% of the
wood requirements results in a reduction of about 61 trees. See Table 2. For this deterministic study,
the estimate of trees saved would be between 24.5 and 98 given the size of the house.

Table 2. Estimate of trees saved by using engineered lumber (finger-jointed studs) in this case study.

% Offset of Traditional Lumber Trees Saved

10% 24.5
15% 36.8
20% 49.0
25% 61.3
30% 73.5
35% 85.8
40% 98.0

3.2.2. Acquisition and 15-Year Operations and Maintenance (O&M) Costs

The cost of finger-jointed studs may be more expensive than regular studs. For example, the retail
cost of a 2 × 4 × 104 5/8” (0.6 × 1.2 × 2.7 meters) regular pine stud versus the same size finger-jointed
stud is listed at $3.62 [71] versus $5.59 [72], respectively. This is a 54.4% cost increase for materials
(much less than estimated by [69] for pine), which might be offset by lower labor costs due to engineered
lumber’s straightness.

The cost differential is not atypical, as many engineered lumber products have upcharges between
1.5 and 2 times the cost of traditional lumber [69,72]. One site estimates the total cost of traditional
framing between $4 and $10 per square foot for labor and $3 and $6 per square foot for materials [73].
With a 30% reduction in labor costs for engineered lumber, low material costs for standard lumber, and
54.4% higher costs in engineered lumber, there are several ways in which finger-jointed studs might
actually save money. Table 3 illustrates those combinations (2020 dollars).

Using the average estimate of $7 for labor and $4 for materials (traditional construction) and 30%
reductions in labor ($4.90) with 54.4% increases in materials ($6.18, nontraditional construction) results
in comparative estimates of $52,800 (traditional stud construction) and $53,184 (engineered lumber),
underlined in Table 3. The total difference in cost is estimated to be nominal, but the environmental
impact is not, as it saves old-growth trees [26]. O&M costs are considered nominal for the 15-year
NPV analysis.
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Table 3. Regular lumber versus finger-jointed studs cost per square foot of construction and total.

Regular Lumber, $/ft2 Engineered Lumber, $/ft2 Savings

Materials Labor A. Total $ for House Materials Labor B. Total $ for House A–B

$3.00 $10.00 $62,400.00 $4.62 $7.00 $55,776.00 $6624.00
$3.00 $9.00 $57,600.00 $4.62 $6.30 $52,416.00 $5184.00
$4.00 $10.00 $67,200.00 $6.16 $7.00 $63,168.00 $4032.00
$3.00 $8.00 $52,800.00 $4.62 $5.60 $49,056.00 $3744.00
$4.00 $9.00 $62,400.00 $6.16 $6.30 $59,808.00 $2592.00
$3.00 $7.00 $48,000.00 $4.62 $4.90 $45,696.00 $2304.00
$5.00 $10.00 $72,000.00 $7.70 $7.00 $70,560.00 $1440.00
$4.00 $8.00 $57,600.00 $6.16 $5.60 $56,448.00 $1152.00
$3.00 $6.00 $43,200.00 $4.62 $4.20 $42,336.00 $864.00
$5.00 $9.00 $67,200.00 $7.70 $6.30 $67,200.00 $0.00

3.3. Residential Envelope

Residential spray-foam insulation (Figure 4) provides a thermal barrier with exceedingly low
conductivity (0.021 W/mK in one study [74]). Icynene spray foam has reasonable hygrothermal
properties and is resistant to moisture migration; however, mechanical extraction and humidity
controls may need to be installed (as in the case study) because of the tight environmental seal of the
house and the requirement to exchange air. The practical relevance of the tight seal around the rural
residence is that, during the heat of the summer in this semiarid region (in excess of 100 ◦F, 38 ◦C),
the observed temperature in the attic spaces does not exceed 80 ◦F/26.7 ◦C with the house thermometer
set to 76 ◦F/24.4 ◦C.

3.3.1. Environmental Considerations

From an environmental perspective, water-blown Icynene spray-foam insulation has a reduced
carbon footprint from better HVAC usage [9]. Still, other forms of insulation have better characteristics
for insulation, although not necessarily cost profile [75]. In retrospect, alternative materials would
probably be used for the case study residence if built now.

3.3.2. Acquisition Costs and 15-Year O&M

The 2020 cost for open-cell spray-foam insulation is about $0.35 to $0.55 per board foot [76], which
is lower than the cost estimated by Kalhor and Ememinejad [77] ($0.80 to $1.30) but nearly identical to
the cost found on the manufacturer’s website [78] ($0.40 to $0.60). To account for regional variation,
the information from [76] is used for Icynene foam cost estimates. A 3.5” depth of spray converts to
$1.23 to $1.93 per square foot or $13.24 to $20.77 per square meter. Fiberglass batt insulation runs $0.64
to $1.19 per square foot or $6.89 to $12.81 per square meter [76]. Assuming average costs of $1.58 per
square foot (spray-foam) and $0.915 (fiberglass) with 8000 square feet of attic and walls to be insulated
(estimated from case study house) results in cost estimates of $12,640 and $7320, respectively [79], but
the second estimate is not complete.

Spray foam works as an air barrier, vapor barrier, water-resistant barrier, and insulation. There is
no need for attic vents, test ductwork, or air-seal attics. When evaluated in this manner, it is actually
10–15% less expensive than traditional construction [79]. Adding 12.5% (the average between 10%-and
15%) to the $12,640 estimate for spray-foam construction results in an estimate of $14,420 for insulation,
vapor barrier, vents, test duct work, etc. For the break-even analysis, then, the final values used were
$12,460 for the installation of Icynene and $14,420 for use of fiberglass.

3.3.3. Qualitative Assessment

Spray foam makes the attic space usable in hot weather. While this may be a minor point, it is an
important consideration for homeowners considering building options.
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3.4. Low Solar Heat Gain Coefficient (SHGC) and U-Factor Windows (Energy Star)

Solar Heat Gain Coefficient (SHGC) is defined as the fraction of incident solar radiation admitted
through a window. In warm climates, windows should have solar heat gain coefficients (SHGC) less
than 0.25 [80]. Further, the U factor, a factor that expresses the insulative value of windows, should be
0.4 or lower. Low-emissivity windows and doors with SHGC of 0.23 and U-Factor of 0.3 were used
throughout the case study house.

3.4.1. Environmental Considerations

The selection of Energy Star windows and doors resulted in a smaller sizing for the PVS system,
as the demand for heating and cooling is 17% to 31% less [81]. There is no achievable carbon output
reduction by use of these windows on a house that is already 100% reliant on PVS (except for gray
energy). (For a traditional grid-powered residence, that savings might be between 246 and 6205 lbs.
of CO2 [81].)

3.4.2. Acquisition and 15-Year O&M Costs

Low-emissivity windows are 10% to 15% more expensive than standard windows [82], although
one study indicated that the cost was about $50 more per window [83]. The typical cost range in 2020
dollars is $385 to $785, with an average of $585 [84]. The Department of Energy estimates savings of
$125 to $465 dollars a year from replacing windows with new windows that have higher Energy Star
ratings [81], which is lower than estimated in [83]. Assuming average cost for Energy Star windows
($585), 15% less expensive traditional windows ($508.70), and a total of 25 windows (based on the
case study house construction) results in acquisition costs of $14,625 (Energy Star) versus $12,717.50
(non-Energy Star). Exterior door costs vary greatly depending on type and nature. For the case study
facility, one Energy Star double door and single door were installed at a cost of $2000. Assuming a 15%
premium (as in the case of the windows), standard doors would be estimated at $1739.13. The total
cost for Energy Star versus standard windows and doors is then $16,625 and $14,457, respectively
(not including any applicable tax credits if available). No O&M costs are estimated during the 15-year
window used for NPV analysis.

3.5. Rainwater Harvesting

The decision to install a rainwater harvesting system (RWH) versus a well or city water is one
that is entirely dependent on the environment, the availability of municipal water, the homeowner’s
wishes, and regulations. In this case study, no city water sources were available. After a cost analysis,
it was estimated that the cost for a well and the cost for a rainwater harvesting system (at the time
of build) would be nearly identical largely due to well-depth requirements (1200’).

Figure 5 depicts the RWH as currently installed in the rural residence. The system works as
follows. Rainwater falls on the roof and is captured by gutters. The guttered water flows to the cistern
where ~100 gallons or so is flushed out through a pipe with a ball float to eject the debris on the roof.
Once the ball float seals the flushing tube, the water continues into French drain and basket filters and
then into a cistern. Parallel on-demand pumps push water towards the house where it is processed
through a sediment filter, charcoal regeneration system, and ultraviolet light, which is an effective
method for inactivating pathogens through irradiation [85].

Quality considerations for water are significant. Using rainfall for potable house needs requires
proper roof selection (ceramic or metal as examples), flushing (first flush), gross filtering (e.g., French
drain and basket filters), storage (food-grade butyl rubber), pumping, cleansing (e.g., sediment filter
and charcoal regeneration), purifying (ultraviolet purification as one example), and disposal of gray
water (aerobic septic system). Baseline quality construction requirements are found in [86].
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Figure 5. Rainwater harvesting system as designed.

Design of an RWH capable of meeting the needs of an entire household required simulation
modeling, so that the distribution of the minimum in the cistern (order statistic) would be strictly
greater than zero over all supply and demand considerations and all simulation runs. Details of the
simulation are available from [43,45]. The final system selected included 4000 square feet of capture
space and a 40,000-gallon cistern.

3.5.1. Environmental Considerations

Rainwater harvesting was selected for both sustainability and quality considerations; however,
RWH is not always the least expensive option even given life-cycle costs [9]. From a sustainability
perspective, RWH requires far less water for the same aquifer demand. Specifically, runoff,
absorption/adsorption, and evaporation/transpiration reduce aquifer resupply by at least 30% [87].
On the other hand, RWH systems capture 75% to 90% of rainwater, depending on design and rainfall [86].
The amount of water pulled from the aquifer to supply one gallon is therefore at least 3.333 gallons,
whereas well RWH systems capturing only 75% of the available rainfall require 1.333 gallons. The net
savings to the aquifer is 2 gallons of water per 1 gallon demanded. Further, the water quality exceeds
local and state requirements at the residence and should at similarly constructed residences when
the RWH is constructed properly due to minimization of non-point source pollutants. The life-cycle
impact for RWH has shown to be better than municipal water as well [88]. RWH also reduces carbon
emissions, as water-related energy uses are significant (e.g., 19% of electricity use in California during
the year 2001, [89]).

3.5.2. Acquisition, Operations, and Maintenance (O&M) Costs

Acquisition costs for the rainwater harvesting system (guttering, PVC piping, Pioneer 40K gallon
cistern with butyl rubber liner and accessories) cost approximately $25,500 in 2020 [90]. Current well
drilling prices in Texas are about $30 to $55 per foot [91]. On this property, a 600’ drilling depth is
required. At the average $42.50 per foot, the drilling cost alone would run $25,500 in 2020.

Cost to maintain an RWH is reasonable. Ultraviolet tubes (replaced annually for typical use) as
well as sediment filters and other system requirements cost approximately $328 per year [92]. According
to the Centers for Disease Control and Prevention, wells should also be inspected annually [93] at a
cost of $300 to $500 [94]. The 15-year total costs are then $31,500 (well) versus $30,420 (RWH). When
inflated by 3%, the costs are $33,563 (well) and $32,111 (RWH).

3.5.3. Qualitative Assessment

RWH is one of the best features both environmentally and practically. The water purification
process results in high-quality, soft water, which is better for water-based appliances like coffee pots and
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dishwashers. There is additional work required that the consumer must understand (filter replacement,
gutter cleaning, etc.).

3.6. Water Fixtures

Selection of appliances and fixtures is important for a sustainable house reliant on 100% rainwater.
Toilets, shower heads, and other water fixtures were low flow/high pressure, as the rural residence was
only plumbed for rainwater harvesting.

3.6.1. Envrionmental Considerations

Mayer et al. [95] estimate that toilets use 29% of indoor water consumption, while water used
for showering/bathing, dishwashing, and laundry consume about 36%, 14%, and 21%, respectively.
The Environmental Protection Agency (EPA) shows that high-pressure, low-flow shower heads reduce
flow from 2.5 gallons per minute to 2.0 gallons per minute, a 20% reduction [96]. In semiarid regions
(such as the location for the case study), the use of low-flow fixtures is vital.

3.6.2. Acquisition and 15-Year O&M Costs

Costs for low-flow fixtures are comparable to standard fixtures, depending on brand. Further,
Texas law requires the use of low-flow fixtures in new construction [97], so there are no cost acquisition
differences measured among possible construction options. While dual-flush toilets are not required by
Texas law, they were installed for additional water savings and at no additional cost. Break-even analysis
did not include an analysis of low-flow fixtures, as they are required by law and are approximately
equivalent in cost.

3.6.3. Qualitative Assessment

Most of the low-flow appliances work as well or better than traditional fixtures. Selection of
dual-flush toilets, however, must be done after consumer research. Dual-flush should not mean
“flush twice.” These fixtures have underperformed due to improper selection.

3.7. Aerobic Septic

3.7.1. Environmental Considerations

Cradle-to-grave water management requires that black water be treated responsibly and
sustainably. In this area, aerobic septic systems are required by regulation. The residence construction
included a Jet Biologically Accelerated Treatment (BAT) plant (also termed Biologically Accelerated
Wastewater Treatment, BAWT, plant). BAT plants work by treating wastewater physically and
biologically in a pre-treatment compartment. Water then flows through the treatment compartment
where it is aerated, mixed, and treated by a host of biological organisms (a biomass). The mixture
then flows to a settlement compartment where particulate matter settles, returning to the treatment
compartment, leaving only odorless and clear liquid (gray water produced by the biomass), which
is discharged through sprinkler heads [98]. Figure 4 shows the encased BAT system installed at the
rural residence. Aerobic systems break down waste far quicker than anaerobic, due to the nature of the
bacteria. The benefits to the environment include that: (1) pumps for transporting water to wastewater
treatment plants are not necessary (and the associated energy costs); (2) treated water returned to the
environment is cleaner; and (3) electricity for processing water (in this case) is largely, if not entirely,
generated by the sun.

3.7.2. Acquisition and O&M Costs

There is a cost penalty for installing such a system at this rural residence. Installing an anerobic
system averages $3500, whereas an aerobic system costs about $10,500 [99]. Maintaining the aerobic
septic system is about $200 annually [100], which is somewhat more than anaerobic systems [101].
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To account for this differential, anaerobic costs were estimated at $180 per year (a 10% discount).
The 15-year acquisition and O&M costs for aerobic versus anaerobic systems was then estimated
(after 3% inflation for O&M costs) at $7531 (anaerobic) and $14,128 (aerobic).

3.8. Tankless Water Heaters

One of the current additions to this research residence has been the inclusion of an on-demand
electric water heater for a guest room, guest kitchen, and guest bathroom. Tankless electric water
heaters require less space than tanked versions and do not constantly use energy to keep water warm.
Natural gas options were not available for the case study, and electric heaters powered by PVS were as
effective as solar water heaters aside from gray energy considerations.

3.8.1. Environmental Considerations

Because any installation would be powered via PVS in the case study residence, there would be
only the potential gray energy costs. If operated off of a coal-based grid, tankless electric water heaters
would reduce greenhouse gas (GHG) emissions over a tanked system (although a heat pump water
heater is even more effective in reducing emissions) [102]. The carbon footprint of tankless electric
water heaters is much lower than that of systems with tanks, as it is in operation only when demanded.
Tankless water heaters may be 99% efficient [103].

3.8.2. Acquisition and 15-Year O&M Costs

The acquisition cost of an electric tankless heater is largely dependent on size, capability, and
brand and may be larger than traditional tank versions; however, the acquisition cost for the installed
unit was identical to the tank unit in this case study. Tankless units may also last 1.5 to 2 times as
long as tank water heaters (20 years) and save 8% to 34% on water, depending on water demand;
however, demand flow for multiple simultaneous operations must be evaluated prior to selection of a
device [104].

Comparing the life cycle of a 50-gallon electric water heater with that of a tankless one requires
some up-front assumptions. One study indicated that the life-cycle savings over traditional electric
storage systems is $3719 Australian dollars (about $2500 US dollars) [105]. However, that study does
not consider the possibility that all electrical power needed is generated by solar power.

The acquisition and installation costs for 2× 50-gallon tank water heaters during initial construction
was nearly $3000 in the case study residence. Under coal-based grid power, the yearly costs are $494
per tank or just under $1000 for both systems; however, the case study residence relies on solar and thus
avoids these costs. For tankless electric water heaters powered by PVS, the installation and acquisition
costs are $3000 for two units (high end) with zero annual costs and zero carbon emissions (other than
solar gray power as discussed in the limitations).

The initial tanked systems installed were electric Marathon heaters with a lifetime warranty [106].
While there are likely labor costs associated with this warranty, we assume that they are nominal.
Thus, operating and maintenance costs for standard water heaters are estimated at $494 per tank per
year for traditional construction with grid power, while the operation costs for tankless water heaters
recharged solely by PVS are $0. With identical acquisition costs and (assuming) zero maintenance
costs due to warranties, the 15-year total costs are estimated at $22,914 (traditional construction with
standard tanked water heaters) versus $3000 (tankless with 100% PVS). An assumption is that both
systems will not require replacement during the 15-year horizon.

3.9. Solar Arrays

In a sustainable home located in semiarid regions, solar arrays are an obvious solution for
producing energy requirements. This rural residence initially had installed a 7.25 kWh system
(32 × 225 watt panels) with a Sunny Boy inverter ($33,600 in 2011) and then subsequently added
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another 9.585 kWh system (27 × 355 watt panels, $31,317 in 2018) with a Solar Edge inverter after home
expansion and capitalization of the original solar power system.

3.9.1. Environmental Considerations

From installation date until 31 January 2020, the initial 7.25 kWh system has produced 90.579
MWh of power in 35,212 hours of operation for 2.57 kWh per hour, saving 153,984 pounds of CO2

emissions. The 9.585 kWh system has produced 25.86 MWh in about 18,240 hours since installation,
saving 40,038.49 pounds of CO2 emissions and resulting in only 1.4 kWh per hour. (The low result is
due to installation in January and a month wait to replace the initial inverter (faulty) in January to
February 2018).

The carbon dioxide avoidance by leveraging solar is significant over time. The footprint of solar is
6 g CO2e/kWh, while coal CCS is 109 g and bioenergy is 98 g. Wind power produces less emissions
(4 g each); however, the rural residence location is a low-production wind area [32]. For 3500 kWh per
month (or 42 MWh per year), the total annual difference in carbon emissions is 4.326 million g/CO2e.

3.9.2. Acquisition and 15-Year O&M Costs

The initial cost of both systems was approximately $64.917. After 30% federal tax credits, the
total cost was approximately $44,441.90. Initial break-even analysis is based on both acquisition
cost and energy cost as if both systems were installed on the expanded house. During the six
months of April through September, the residence produced or banked more power than consumed.
From October through March, the residence consumed more power than produced. During this month,
the residents consumed 1699 kWh and produced only 1226 kWh. There is, however, no delivery
or cost of power charge, because during the previous months, the residents produced more than
consumed. The total consumption estimate is then about 2925 kWh for a 4800 square foot house
in a cool month. When averaged over a single year, total consumption is approximately 3500 kWh
per month. This equates to between about 1167 and 1750 kWh per person or 0.73 kWh per square foot.

A non-solar house consuming 3500 kWh per month under traditional utility billing at
$0.07 per kWh (cost at locality) with a $14.77 customer charge (utility company determined) results in
an annual estimated cost of $3117.24 ($259.77 × 12). The same consumption with 100% solar runs at
$33 grid-tied fee × 12 months = $396. Total costs over 15 years with 3% inflation per annum are then
$62,834 (grid electricity) versus $54,480 (PVS).

3.9.3. Qualitative Assessment

The PVS arrays are one of the best investments of the residence. There have been no uncovered
maintenance costs; the systems are reliable. Coupled with the RWH system, the residence benefits from
nearly all weather, gathering water from preciptiation and harvesting the sun during even partially
overcast days.

3.10. Electric Car Charging

3.10.1. Environmental Considerations

Electricity generated from PVS was used to charge an electric Nissan Leaf in the case study house.
Additional panels were acquired directly for this purpose during the construction. Research suggests
that battery electric vehicles (BEVs) may have higher GHG emissions than internal combustion engine
vehicles (ICEV) if powered by a grid (at least in China) [107]. Given this research, the only sure way
that carbon savings are achieved is charging them through renewable sources.

3.10.2. Acquisition Costs, 15-Year O&M Costs, and Residual

Assuming equivalent acquisition costs for a BEV and ICEV (~$30,000 after tax credits), $2400
annual gasoline and maintenance costs for the ICEV, $1200 annual maintenance for the BEV, identical
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replacement costs at year 7.5 (~$36,000 after tax credits), and residual values of 22% versus 7% for
ICEV and BEV, respectively, results in total costs of $107,770 (ICEV) and $92,288 (BEV). (ICEVs retain
about 45% of their value over 4 years, while BEVs retain barely more than 25% on average [6], so using
geometric decay over 7.5 years results in about 22% and 7% residual value). This estimate includes 3%
inflation for maintenance and gasoline.

3.10.3. Qualitative Assessment

Unfortunately, early Nissan Leaf vehicles suffered from battery issues [108]. The owner divested
after 3 years partially due to these issues. Improvements in the batteries of these vehicles as well
as extended range models makes this vehicle an attractive option for minimizing gasoline and
maintenance costs.

3.11. Geothermal Heating and Cooling

3.11.1. Environmental Considerations

As part of the construction, the rural residence was equipped with a closed-loop, geothermal
system (see Figure 4). Vertical, closed-loop geothermal units are heat exchangers that leverage the fact
that the temperature 200’ below the Earth remains relatively constant. Geothermal systems may save
between 25% and 75% on energy demands [109].

3.11.2. Acquisition and O&M Costs

The cost of the system including wells, unit, and ducting (complete) was $26,500. The tax
credit was 30% or $7950, and so the end cost to the resident was $18,550. ClimateMaster (the brand
installed) estimates a $1000 savings in electrical costs per year over an electric heat pump ($3135 versus
$4169) [32]; however, PVS-powered systems have no directly attributable costs except for gray power.
The system was replaced with a 5-ton, 18-seer American Standard Platinum heat pump unit in 2018 at
a cost of $16,255, over $10,000 less expensive. (The reason for this replacement is discussed shortly).
Assuming equal maintenance costs of $600 per year, 3% inflation of O&M costs, the 15-year total cost
for geothermal powered by PVS is $30,644, whereas the cost for a heat pump and associated O&M is
$112,383 (grid-power).

3.11.3. Qualitative Assessment

The system operated with limited success for seven years, as the heat exchange and unit were
unable to keep up with greater than 100 ◦F (38 ◦C) temperatures in its South Texas location, despite
multiple attempts to improve the system (including adding an additional 200’ well for heat exchange).
This system was the most disappointing, as evidence even post-installation suggested that such a
system would be effective in all climates [110]. That was not the experience in this single case study.

3.12. Generator or Other Backup System

The residents sought an eco-friendly solar power storage solution (e.g., Tesla Powerwall or the
Chinese BYD B-box 10). All options were expensive (between $80 to $110 per kWh storage per year for
10 years) with decay rates that generate lithium ion battery disposal concerns after 10 years for most
products [111]. Since the storage technology is still developing, a 22-kW propane-powered back-up
generator, a device sufficient to empower the entire house (Figure 4), was installed. In well or rainwater
harvesting systems that leverage pumps, back-up power is necessary to retain water during electrical
outages. Propane is a green fuel that, when burned, has nominal effects on the environment [112].
The 1000-gallon propane tank and generator are sufficient to maintain full power to house for about
14 days under reasonable utilization conditions. The cost for this generator, automatic transfer switch,
propane tank, underground installation, and connections was $19,668.00. (A large portion of expense
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involved burying the propane tank in rocky terrain.) While included in the discussion, this item is not
part of break-even or NPV analysis.

3.13. Break-Even and NPV Analysis

Sustainable construction can generate a breakeven for the pocketbook and for the environment.
Figure 6 illustrates the cost comparisons of the sustainable construction techniques discussed in this
paper. Costs are inflated 3% per annum and reflect the previously detailed acquisition and O&M
costs. The first matrix in this figure is traditional construction without environmentally intelligent
land use. The second reflects the rural residence as designed, and the third matrix reflects sustainable
construction without geothermal for the particular locality and residence.

Looking at Figure 6, the break-even year for 2020 construction would be by 2026. The additional
cost of sustainable construction is estimated at $54,329, which is much lower than might be expected
due to the tax credits associated with solar and geothermal. A 15-year NPV analysis is provided at 3%
and 5% cost of capital. At 3%, the analysis suggests a 15-year NPV of $334,355 (traditional) versus
$250,339 million (sustainable), for a difference of $84K. At 5% cost of capital, that difference falls to
$63K due to opportunity costs of committing capital up front.

3.14. Ongoing Sustainable Improvements

All add-on construction to the rural residence included mini-split HVAC systems (both in-wall and
in-roof systems). These systems have more upfront costs but are much more energy efficient, as they
do not lose energy through ductwork. Further, they are now inconspicuous and highly effective [113].
Also, these systems allow for better compartmentalization of conditioned air, as they do not rely on a
set number of zones. See Figure 4 for pictures of in-roof and in-wall systems installed in the residence.
In new construction, these systems should be considered due to their efficiency and elimination of
ductwork and other requirements.

Another new construction consideration is the use of wireless multigang light switches.
These fixtures can minimize wiring requirements by using a single drop instead of multiple drops.
With the advent of 5G, it might be possible to eliminate CAT6 wiring during residential construction in
the future as well.
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BLS Inflation 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Traditional Acquisition O&M 2020 O&M 2021 O&M 2022 O&M 2023 O&M 2024 O&M 2025 O&M 2026 O&M 2027 O&M 2028 O&M 2029 O&M 2030 O&M 2031 O&M 2032 O&M 2033 O&M 2034 O&M 2035

Framing:  Stud (52,800)$        -$           -$           -$              -$           -$            -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           

Insulation:  Fiberglass (14,420)$        -$           -$           -$              -$           -$            -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           

Windows/Doors:  Standard (14,457)$        -$           -$           -$              -$           -$            -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           

Water:  Well (25,500)$        (400)$         (412)$         (424)$            (437)$         (450)$          (464)$         (478)$         (492)$         (507)$         (522)$         (538)$         (554)$         (570)$         (587)$         (605)$         (623)$         

Wastewater:  Anaerobic (3,500)$          (200)$         (206)$         (212)$            (219)$         (225)$          (232)$         (239)$         (246)$         (253)$         (261)$         (269)$         (277)$         (285)$         (294)$         (303)$         (312)$         

Water Heaters: 2 x Tanks (3,000)$          (988)$         (1,018)$      (1,048)$         (1,080)$      (1,112)$       (1,145)$      (1,180)$      (1,215)$      (1,252)$      (1,289)$      (1,328)$      (1,368)$      (1,409)$      (1,451)$      (1,494)$      (1,539)$      

Electricity:  Grid -$               (3,117)$      (3,211)$      (3,307)$         (3,406)$      (3,508)$       (3,614)$      (3,722)$      (3,834)$      (3,949)$      (4,067)$      (4,189)$      (4,315)$      (4,444)$      (4,578)$      (4,715)$      (4,857)$      

Vehicle :  Gas (30,000)$        (2,400)$      (2,472)$      (2,546)$         (2,623)$      (2,701)$       (2,782)$      (2,866)$      (2,952)$      (32,440)$    (3,131)$      (3,225)$      (3,322)$      (3,422)$      (3,524)$      (3,630)$      (3,739)$      

HVAC:  Heat Pump (16,255)$        (4,769)$      (4,912)$      (5,059)$         (5,211)$      (5,368)$       (5,529)$      (5,694)$      (5,865)$      (6,041)$      (6,222)$      (6,409)$      (6,601)$      (6,799)$      (7,003)$      (7,214)$      (7,430)$      

Net Cash Flows (159,932)$      (11,874)$    (12,230)$    (12,597)$       (12,975)$    (13,365)$     (13,765)$    (14,178)$    (14,604)$    (15,042)$    (15,493)$    (15,958)$    (16,437)$    (16,930)$    (17,438)$    (17,961)$    (18,500)$    

Cumulative Cash Flow (159,932)$      (171,806)$  (184,036)$  (196,634)$     (209,609)$  (222,974)$   (236,739)$  (250,918)$  (265,521)$  (280,563)$  (296,056)$  (312,014)$  (328,451)$  (345,381)$  (362,819)$  (380,780)$  (399,279)$  

Net Present Value, 3% Cost (334,355)$      

Net Present Value, 5% Cost (302,081)$      

Sustainable Acquisition O&M 2020 O&M 2021 O&M 2022 O&M 2023 O&M 2024 O&M 2025 O&M 2026 O&M 2027 O&M 2028 O&M 2029 O&M 2030 O&M 2031 O&M 2032 O&M 2033 O&M 2034 O&M 2035

Framing:  Engineered (53,184)$        -$           -$           -$              -$           -$            -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           

Insulation:  Icynene (12,460)$        -$           -$           -$              -$           -$            -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           

Windows/Doors:  Energy Star (16,625)$        -$           -$           -$              -$           -$            -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           

Water:  RWH (25,500)$        (328)$         (338)$         (348)$            (358)$         (369)$          (380)$         (392)$         (403)$         (416)$         (428)$         (441)$         (454)$         (468)$         (482)$         (496)$         (511)$         

Wastewater:  Aerobic (10,500)$        (180)$         (185)$         (191)$            (197)$         (203)$          (209)$         (215)$         (221)$         (228)$         (235)$         (242)$         (249)$         (257)$         (264)$         (272)$         (280)$         

Water Heaters:  2 x Tankless (3,000)$          -$           -$              -$           -$            -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           

Electricity:  PVS (44,442)$        (498)$         (513)$         (528)$            (544)$         (561)$          (577)$         (595)$         (612)$         (631)$         (650)$         (669)$         (689)$         (710)$         (731)$         (753)$         (776)$         

Vehicle :  Electric (30,000)$        (1,200)$      (1,236)$      (1,273)$         (1,311)$      (1,351)$       (1,391)$      (1,433)$      (1,476)$      (39,620)$    (1,566)$      (1,613)$      (1,661)$      (1,711)$      (1,762)$      (1,815)$      (1,870)$      

HVAC:  Geothermal (18,550)$        (600)$         (618)$         (637)$            (656)$         (675)$          (696)$         (716)$         (738)$         (760)$         (783)$         (806)$         (831)$         (855)$         (881)$         (908)$         (935)$         

Net Cash Flows (214,261)$      (2,806)$      (2,890)$      (2,977)$         (3,066)$      (3,158)$       (3,253)$      (3,351)$      (3,451)$      (3,555)$      (3,661)$      (3,771)$      (3,884)$      (4,001)$      (4,121)$      (4,244)$      (4,372)$      

Cumulative Cash Flow (214,261)$      (217,067)$  (219,957)$  (222,934)$     (226,000)$  (229,158)$   (232,411)$  (235,762)$  (239,213)$  (242,767)$  (246,429)$  (250,200)$  (254,084)$  (258,084)$  (262,205)$  (266,449)$  (270,821)$  

Net Present Value, 3% Cost (250,339)$      

Net Present Value, 5% Cost (239,449)$      

Figure 6. Color-coded break-even and NPV analysis.
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4. Discussion

4.1. Break-Even and NPV Analyses

For this case study, the break-even analysis and ROI suggest that sustainable land use and
construction efforts can benefit the environment and the bottom line, which is congruent with other
research [114]. The initial up-front costs may be quickly offset by savings depending on construction
options, but there are upfront costs that must be considered as found in previous research [115].
In the case study here, only seven years were required for breakeven, which is earlier than empirical
simulation might have suggested [9], possibly due to synergistic effects of multiple interventions
applied simultaneously. This timeframe might be reduced by selecting subsets of options such as
energy efficient HVAC versus geothermal HVAC, as in the hybrid ROI option investigated. Aside from
the economic considerations, the environmental responsibility issues are clear. Avoiding carbon
emissions is responsible construction.

In the break-even analysis, there were several construction options that resulted in near-zero
break-even time, including the use of engineered lumber, Icynene foam, and Energy Star doors
and windows. Other options such as 100% PVS and the purchase of an electric car saw delayed
break-even points. Some sustainable efforts never saw any breakeven, including the aerobic septic
system. Geothermal proved ineffective and expensive based on residents’ desires and requirements,
which runs counter to other evidence suggesting its utility in office buildings in another semiarid
climate (Madrid), which does not have quite the same temperature spread as the location in Texas [116].

The additional cost of sustainable construction for the research residence in this case is estimated at
$54,329, and the 15-year NPV analysis showed $84K and $63K savings at 3% and 5% cost of capital for
sustainable construction, respectively. There may be a positive return on investment for intelligent land
use, transportation, and construction. Tax incentives and education are still necessary to encourage
smart decisions and incentivize individuals [117]. These findings help inform construction decisions
for businesses and for individuals in this region.

4.2. Environmental Findings

Perhaps more importantly, there is a significant environmental offset for this type of construction.
Based on reasonable assumptions, the construction of this house saved between 25 and 90 trees due to
the use of reclaimed wood [9]. The carbon dioxide avoidance by leveraging solar is significant, although
there is a break-even consideration based on economic and environmental trade-offs congruent with
other research [118]. The total estimated annual difference in carbon emissions was 4.326 million g/CO2e
for this research residence. Environmental effects of burning gasoline in a vehicle were reduced to near
zero by powering a BEV via PVS, and associated savings were achieved as in other research [6].

Further, the total water offset per demanded gallon is 2 gallons of water per 1 gallon demanded.
A traditional residence consuming 10,000 gallons would require 33,333 gallons of rainfall to supply the
ground water sources, whereas a rainwater system would require only 13,333 gallons. In semiarid
regions, that difference is important for sustainability and aquifer preservation [43,45]. This rural
residence illustrates that smart land use and sustainable construction save resources.

Aside from the sustainable options discussed in this case study, there are many, many more that
might be considered, particularly with engineered performance improvement of materials. One example
of this is the use of spent coffee grounds to improve thermal insulation [119]. Another example is the
use of a prototype hybrid steel and wood purlins for roof construction rather than pure steel [120].
Materials improvements are likely to reduce environmental impacts of residential construction.

4.3. Policy Implications

There are also policy requirements for sustainable construction. That policy push towards
sustainable construction is evolving to a universal mandate with penalties for failure to comply.
The prime example is in California, where a new law passed a solar mandate where all new homes
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built after 1 January 2020 must be equipped with a solar electric system. That system must be sized that
it will offset 100% of the home’s electricity usage. This mandate is one aspect of the California Energy
Commission’s initiative to have 50% of the entire State of California’s energy production be from a clean
energy source by 2030 [121]. Continuing with the California mandates on sustainability mandates,
California passed another law recently signed by Gov. Brown that imposes water usage requirements.
The law states that all California residents will be restricted to 55 gallons/day water usage by 2022 and
is reduced to 50 gallons/day by 2030 [122]. While both initiatives discuss the mandates, neither has
shown the penalty for failure to comply or even specifics on implementation. What is clear is that
the mandates on both electric and water usage are the wave of the future and appear to be only the
start in California, with certainty that other states will adopt similar measures. A proactive approach
leveraging the analysis presented here and elsewhere will help both builders and buyers.

4.4. Limitations

This is a single case study of a single rural residence, where some efforts were successful (e.g., solar
power arrays and rainwater harvesting) and some were not (e.g., geothermal). The results for this single
case study in a semiarid region are not generalizable to other regions. Further, land-use regulations vary
from location to location, so what is achievable at this research location may be prohibited elsewhere.
The case study is also limited in that complete cradle-to-grave life-cycle costs and impacts are not
available for all components and that, as a case study, only one alternative technology was priced and
investigated. For every category of construction, there are many available sustainable products. Where
possible, we have documented environmental considerations; however, these are not the universe
of effects.

Another major limitation of this study is that it does not include complete transaction costs
(see [123–125]. Where possible, these are documented; however, they are nontrivial to estimate.
Any final analysis should seek to improve these cost estimates.

5. Conclusions

5.1. Key Findings

This case study illustrates that proper rural residential construction and resource use can provide
value to the consumer and reduce the impact of the built environment. There is a positive NPV
obtainable for many eco-friendly construction options. A reasonable break-even expectation for
sustainable construction options based on these construction requirements in this geographical area
would be six years without geothermal HVAC, and the cost for the breakeven is $54,329. The NPV
suggested that the sustainable option was still the better choice at 3% and 5% cost of capital. Leveraging
what works for both the environment and the consumer in a particular region requires dedication and
focus of the residential construction industry.

Most important are the environmental offsets. By using sustainable building practices for new
houses and renovations which are required in rural areas of Texas [56], carbon offsets and water
conservation may be achieved, reducing the impact of the built environment on our planet. The savings
for this single research property alone is estimated at 4.326 million g/CO2e annually. The effect of such
sustainable building construction in rural communities may slow climate change.

5.2. Future Research

As a research residence, the design elements are not static. One element of future research includes
adding lithium ion battery (LIB) backups for the PVS to achieve total grid separation. Understanding
the feasibility, life-cycle costs, and environmental break-even of this effort would inform future
engineering considerations, as evidence suggests LIB production has some carbon tail [126]. As part of
future research, the team plans on evaluating the reduction of CAT6 Ethernet cables by adopting a true
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wireless solution and the reduction of electrical wire by using dual-gang wireless light switches and
requiring only one wired component.

Aside from the residence interventions, future research will include a metanalysis of rural
residential construction literature. Discovering best practices from multiple reports is important for
generalizability beyond this case study. Sustainable construction options should positively affect the
environment and the pocketbook.
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Abstract: Since the middle of the 20th century, irrigation in the southeast of Spain has displayed
significant productive growth based on the intensive use of the scarce water resources in the area and
the contribution of river flows from the hydrographic basin of the Tagus River to the hydrographic
basin of the Segura River. Despite high levels of efficiency in the water use from the new irrigation
systems, the water deficit has only intensified in recent years. The most dynamically irrigated areas
(Campo de Cartagena, Valle del Guadalentín, Vega Alta del Segura and the southern coast of the
Region of Murcia), were faced with a complex and trying future, resulting in numerous companies
(agribusinesses) relocating to lease and acquire land in the northwest of Murcia to develop their
intensive crops. The general objective of this article lies in the analysis of widespread landscape
dynamics, and of agricultural dynamics in particular, in the rural environment of the northwest
Region of Murcia (Spain). For this, an exhaustive analysis of the land cover and use transformations
is carried out for the periods of time 1990–2000–2012–2018. The data studied come from the Corine
Land Cover (CLC) project, carried out by the European Environment Agency (EEA). These spatial
data are treated with geographical information systems (GISs) and represented by statistical and
cartographic analyses and cross-tabulation matrices that indicate the dynamics of changes, loss and
land gain. As the main result, we find that the areas occupied by new intensive irrigation on old
rainfed farmland in the northwest Region of Murcia have increased in the last 30 years. Traditional
irrigation is disappearing, and the environmental consequences (overexploitation of aquifers and
decreased flows from natural sources), among others, are dire.

Keywords: rural landscape; intensive agriculture; landscape transformation; socioeconomic and
environmental impacts

1. Introduction

Agriculture is the sector that consumes the most water and at the same time is the most affected
by the scarcity of water in many places; it represents 70.0% of the world’s freshwater withdrawals
and more than 90.0% of its consumption [1,2]. Agriculture is responsible for just over 80.0% of
the hydrological footprint in Spain [3]. According to United Nations forecasts, by 2030, freshwater
resources will decrease by 40.0% [4]. This fact, together with the increase in the world population,
could generate a global water crisis. In this way, policies must be directed towards the sustainability of
agricultural activities and the reduction in water consumption by crops [5].
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The southeast of the Iberian Peninsula is undoubtedly the climatic region in Spain where
avant-garde agriculture is most significant [6–8]. Throughout the second half of the 20th century,
and particularly over the last three decades, innovation and new technologies have made overcoming
the disadvantages of the climate possible. Scarce and irregular rainfall have led to a shortage of
its own water resources. Today, those who follow new agricultural production systems, whether
in greenhouses or in the open air, with high-frequency localised irrigation, crave water brought in
from considerable distances (The Tajo–Segura Aqueduct), but not rain in situ, which stains the fruit,
favours pests or causes damage in greenhouses. Thus, from this perspective, the scarcity of rain
becomes an advantage for this new agriculture [9]. However, the water deficit has intensified in
recent years, as irrigated areas continue to increase [10].

The scarcity of water resources has predominantly been defined as an emergency situation in the
Spanish Southeast, a climatic region with semiarid characteristics which is in agreement with an overall
traditional approach to water policies. It is also true that more or less at the same time as the WFD
(Water Framework Directive) was published, a new, albeit limited in scope, trend started emerging.
This new approach integrates the scarcity of water resources into planning policies and incorporates
risk assessment as one possible scenario. The context within which this new approach developed
was no longer characterised only by the traditional water policy paradigm reflected in the LPHN
(National Hydrological Plan Law) (Ley 10/2001, de 5 de julio), the most emblematic infrastructure
of which was the so-called “Ebro water transfer” [11,12]. During the late 1990s, a regionalist
paradigm—characterised by the political use of water resources by different regional governments
(Region of Murcia, among other Autonomous Communities), and a new water culture paradigm, which
aimed to change traditional policies—also emerged [13,14], facilitating a change in the general direction
of water policy [15], as represented by the publication of the AGUA (Actions for the Management
and Use of Water) programme in 2004 [16–18]. Without abandoning the traditional objective—the
generation of new resources, the programme stresses the importance of water treatment, reuse and
the construction of large desalinisation plants, instead of large hydraulic infrastructures that promote
inter-regional conflict. Despite the different policies and actions, the demands for water resources
exceed the supply generated [19].

New irrigation methods, carried out primarily in localised irrigation, position southeast peninsular
Spain among the areas with the highest agricultural income in Europe [10], although the aforementioned
cultivation procedures have had a major impact on the economy and the landscape [20].

This avant-garde agriculture, which includes horticultural and fruit production, has radiated from
the coastline to inland areas [8]. Procedures of this nature, with the notable participation of agricultural
transformation societies (agribusinesses), have caused radical changes in the rural landscape,
agricultural structures and farming systems of the affected areas, with the spread of advanced
techniques and the introduction of new species and varieties [20–22].

A noteworthy aspect to mention is the unfavourable environmental impact of avant-garde
agriculture. In the areas analysed, one of the impacts with the greatest repercussions may be the
deterioration of groundwater due to the overexploitation of aquifers [23], but the damage caused to
the soil by the fertigation system is also notable [24,25]. A solution to the problem of the elimination of
waste materials, especially plastics, due to their nonbiodegradable nature is needed [26].

Current water policy and how this unfolds into the concentration of water rights in the southeast of
Spain is a particular manifestation of what Harvey [27] calls accumulation by dispossession. His thesis
is driven by two observations: (i) first, the chronic tendency within capitalism to produce crises of
overaccumulation (to absorb surplus, capital pre-existing but hither to untapped markets are targeted,
or new markets created); (ii) second, because capital continuously seeks to expand, and it needs territory.
In agreement with Harvey, the neoliberal compulsion to privatize, liberalize, and deregulate shows
that a new round of “enclosures of the commons” is a clear objective of policies [28].

According to Ahlers [29], “water management involves not only an understanding of its quantity
and quality, but of the complex relationship between the social, economic, and political context with its
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biophysical materiality”. Water scarcity may be induced by biophysical changes in the hydrological
cycle [30] but is also a consequence of the historic and contemporary social relations and transformation
in the struggle for control over water [31,32]. Human activity and nature form a process of negotiation,
shaping landscapes which are dynamic and continuously contested because the process is constituted
by, and simultaneously constitutes, the political economy of access and control over resources [33].

On the other hand, and according to Subra [34], we can consider some local conflicts as a
global geopolitical conflicts. In many cases, local conflicts are the effect of ecological discourse,
which constantly connects the local and the global levels (think globally, act locally). Of course, the
dimensions of the territory concerned, or its scale, plays an important role. However, a geopolitical
conflict occurring in a small territory could effectively be classified as external or international
geopolitics in the most striking sense of the term, as is the case of the numerous conflicts generated in
southeastern Spain due to the scarcity of water resources, the increase in the irrigated area and the
constant demand for water resources from other hydrographic basins with an international character
(Tajo river basin) [35–37]. In these cases, the economic value of a small territory could make it an
international issue. The intensity of geopolitical rivalries over a territory therefore has little to do with
its surface area, except in cases where the small size of the territory is used as an argument to justify a
geopolitical strategy. In the case study that concerns us, the excellent quality of groundwater attracts
international companies to expand their irrigated lands, since their traditional irrigated areas are
under enormous ecological and sociopolitical pressure [38–40]. Land use changes towards intensive
uses constitute one of the dimensions of global change linking the local, regional and global levels.
Although the loss of natural ecosystems has been the main concern, the disappearance of traditional
agrosystems and cultural landscapes as a consequence of urban sprawl, growth of infrastructures and
intensive irrigation is receiving increasing attention [41]. However, to tackle these losses of ecosystem
services, work must be done locally. In this sense, and according to Alcon et al. [42], to increase the
acceptability of a more ecological policy would imply translating to the farmers good and simple
information to reduce the gap between the real and perceived cost of the specific agricultural measures
that should be established in each case.

The regional economic development model cannot be understood without taking into account
irrigated agriculture and its binding relationship with water availability [43]. In this mainly semiarid
territory, the need to guarantee efficiency in agricultural water uses has been a constant that has led
to the progressive modernisation of irrigation systems [44]. However, the total demand for water in
the Segura River Basin has increased to exceed the limits of existing natural resources, leading to a
structural water deficit with an unsustainable trend [45].

The most apparent territorial consequence of the agricultural development discourse in the
Region of Murcia is summed up by the rapid expansion of the surface area conditioned to establish
irrigated crops [46,47]. New reconditioning for irrigation has been carried out in territories where
low-intensity rainfed agriculture was practised or remained uncultivated, so that the new use requires
important reconditioning for plains and foothills, creating an artificial topography according to its
requirements. New intensive farming landscapes quickly replace traditional farming landscapes [48].
This is the case for the lands dedicated to open-air crops in sectors of the northwest of Murcia, which
are particularly mobile.

That said, in the northwest of the Region of Murcia, not everything is reduced to physiognomic
modifications, because they manifest new and varied socioeconomic dynamics. First of all, the new
irrigated areas have very tough competition regarding traditional orchards, whose smallholding
structures have not been able to compete with the new highly technical farms [49]. Gradually,
the presence of large agricultural production and marketing companies, mainly Spanish capital,
have established themselves. It could be thought, in principle, that these new agricultural economies
contribute significantly to the growth in income and jobs, as has happened in other nearby coastal
and pre-coastal areas. However, this has not been the case. The labour needs were initially met
with native workers, but soon they were gradually replaced by contingents of immigrants (mainly
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from the Maghreb and Ibero-America) residing in nearby cities such as Lorca, Totana, Fuente Álamo,
or Cartagena who come by bus and return at the end of their working day [50]. Additionally, companies
do not pay high taxes for the exploited farms, since for the most part the occupied lands continue to be
registered as rainfed farms in the land register records.

1.1. Objective

The general objective of this study is to reveal the transformation of the landscape in the northwest
Region of Murcia over the last three decades (1990–2018), especially as a consequence of the installation
and increase in intensive irrigated crops. This study focuses, in essence, on analyzing the recent
evolution of coverage and land use in the northwest of the Region of Murcia during the indicated period,
the transitions and spatial dynamics between the coverage and land use, and the evolution of temporary
irrigation crops.

1.2. Justification and Interest in the Investigation

It is clear that in this territory, as well as a continued growth of new irrigated areas, there has
also been a disappearance of traditional orchards. In this sense, there is a recognition and a growing
social demand regarding the need to conserve these traditional irrigation systems for their productive,
environmental and cultural values [51–53].

Recently (March 2018), representatives of the four main original irrigation zones in the Segura
river expressed their discontent to the then Minister of Agriculture for the creation of new intensively
exploited farms that monopolise water resources in an opaque way1. This situation can collapse large
areas of social irrigation, where family farms are abandoning agricultural activity.

The controversy generated in the northwest region about the disappearance and/or decrease in the
river flows from their sources and springs also justifies the proposed investigation [23]. This dynamic
is creating numerous conflicts with the farmers and the inhabitants of towns in the northwest of
Murcia, who refuse to be “the emergency solution” of predatory regional socioeconomic development
with its underground water resources [54,55]. Many examples of these protests come from ARECA
(The Association of Irrigators of Caravaca)2. In a recently published article in “El Noroeste al
Día” (Collaborative Portal of Northwest Murcia and the River Mula Counties (Murcia Region))3,
this association expresses the following:

“The extraction of groundwater and the unstoppable illegal or uncontrolled transformation of
rainfed to irrigated land, can destroy the sources and springs of the northwest. The overexploitation of
the water reserves of the northwest of Murcia is already very evident, the consequence is the gradual
decrease in the river flows in all its water sources, which have lost around 60.0% compared to the river
flows existing in the early 1990s”.

Furthermore, on 18 April 2018, in the regional newspaper La Verdad the following news was
published: The farmers will create a Council for the Defense of the northwest of Murcia, whose objective
will be to “safeguard the natural heritage”4. ARECA denounces that the illegal transformation of
rainfed land to intensive irrigation “has been especially high since 1990. All in all, we could be talking
about estimates of more than 2000 hectares, without any type of control”.

We cannot forget that according to numerous models, the consequences of climate change could
aggravate the deficit of available water resources. The effects of climate change are increasingly evident
throughout the world, with regions experiencing water shortages presenting the greatest vulnerability.

1 Summary of the manifesto in Diario la Crónica Independiente (22 March 2018). Available at: http://lacronicaindependiente.
com/2018/03/segura-transparente-exige-a-la-ministra-de-agricultura-que-ponga-por-fin-orden-en-la-cuenca/.

2 Caravaca: municipality of the Region of Murcia located in the Northwest region.
3 Available at: https://www.elnoroestealdia.com/index.php?option=com_content&task=view&id=31309&Itemid=253.
4 Diario (Newspaper) La Verdad (18 April 2018): http://soydecaravaca.laverdad.es/actualidad/denuncian-transformacion-

2000-20180418010843-ntvo.html.
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The Mediterranean area is expected to be highly vulnerable given its unbalanced distribution between
the availability of water resources and the existing demands [56–61]. In this context, the notable
increase in irrigated areas in recent decades leads to an increase in the existing water deficit and
numerous problems regarding the overexploitation of aquifers [61].

In short, it seems opportune that during the current hydrological planning cycle (2015–2021)5,
efforts are increased to reverse these trends of expansion of the surfaces of new irrigated areas,
forcing a reduction in the quantitative and qualitative pressures on bodies of water, and surface
and underground water. The new post-2020 CAP (Common Agricultural Policy) should help meet
the agricultural and environmental challenges in the short and medium term, to which irrigation
must adapt.

2. Materials and Methods

According to Stake [62], there are two main ways to approach an investigation: one oriented to
measurements and the other to experience6, both of which enrich the understanding of the reality
analysed. Furthermore, as claimed by Salkind [63], the analysis of data should provide a broad picture
of the phenomenon that is interesting to explain, without forgetting that understanding the descriptive
nature of an event is as important as understanding the phenomenon itself—for this reason it is not
possible to evaluate or appreciate the progress that has been made without understanding the context
in which such events took place.

The progress made in recent years by the GIS—geographical information system—together with
the opening of geolocated databases, has motivated the development of projects that seek to investigate
changes in coverage and land use [64]. The detail and reliability achieved by spatial data, generated
through satellite images, make it possible to carry out analyses of territorial and landscape dynamics
with a very high degree of precision [65]. The availability of temporary series offered by the main
territorial data sources facilitates the comparison of changes in the coverage and land uses experienced
in a specific territory [66].

Among the different sources that disseminate geo-referenced spatial information, this study draws
on territorial data provided by the European Environment Agency (EEA), in its Corine Land Cover
(CLC) project. The reasons for the use of this remote information source are the homogenisation of
coverage and the breadth and updating of the space–time series provided.

To analyse the different territorial changes, the project compares the evolution of land cover
between different time periods (1990–2000–2012–2018). For this, the spatial information (in vector
format) obtained from the CLC project was processed using GIS software (ArcGIS 10.3 and Qgis 3.6.2)
(Figure 1). The initial step consisted of filtering the data from the CLC project and thus adapting it to
the analysed study area. Once the spatial information corresponding to the study area was obtained,
the representation of the data was transformed, going from a vector format (polygons that represent
the coverage and land use) to a raster (a board of pixels that acquire a value depending on the coverage
or land use that they symbolize). When this geoprocess was executed, the spatial delimitation the
study area (in this case the northwest Region of Murcia) was available, fragmented into a mesh of
regular cells of a pre-established size (10 × 10 m, 100 m2).

Later, the 25 classes of land uses initially existing in CLC were grouped into six types in the
reclassification process: (1) Artificial, (2) Permanent irrigation, (3) Temporary irrigation, (4) Other
agricultural uses, (5) Forest and (6) Bodies of Water. In order to carry out a deep analysis, agricultural
uses were divided into three different categories. Category 2 includes permanently irrigated land.
Category 3 (temporary irrigation) includes vineyards, fruit trees, rice fields and olive groves. Finally,

5 Royal Decree 1/2016 of January 8 (BOE of 19 January 2016), which approved the revision of numerous Hydrological Plans of
different river basins, including the river basin zone of the Segura river. More information at: http://www.chsegura.es/chs/
planificacionydma/planificacion15-21/.

6 Most commonly reported as quantitative and qualitative.

139



Land 2020, 9, 314

Category 4 (other agricultural products) covers rainfed agricultural land, grassland and heterogeneous
agricultural areas.

Figure 1. Methodology for the treatment of spatial data (flow diagram). Source: Authors.

Finally, the evolution of the data (rasterized and reclassified) between the different time periods
studied was obtained by contrasting them with the Semi-Automatic Classification Plugin (SCP)
tool [67].

The information obtained from this process was expressed through the use of cross-tabulation
matrices or transition matrices, a method proposed by Pontius et al. [68] to analyse maps of land use
among two temporary periods in order to detect the most significant changes between the different
land uses (Table 1).

The matrix represents the ground cover during the first period (Time 1) in rows, and those of
the second period (Time 2) in columns. Pij represents the proportion of land use that changes from
category i to category j. Pjj, on the diagonal, indicates the persistence ratio of category j, while the other
cells indicate a transition from category i to a different category j. Furthermore, the losses are expressed
as the difference of category i between Time 1 and Time 2. The gains are expressed as the difference of
category j between Time 1 and Time 2.
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Table 1. Cross-tabulation matrix.

Time 2
Total Time 1 Loss

Category 1 Category 2 Category 3

Time 1

Category 1 P11 P12 P13 P1+ P1+–P11

Category 2 P21 P22 P23 P2+ P1+–P22

Category 3 P31 P32 P33 P3+ P3+–P33

Total Time 2 P + 1 P + 2 P + 3

Gain P + 1−P11 P + 2–P22 P + 3–P33

Source: Pontius et al. (2004).

The described methodology is configured as a powerful instrument of analysis that allows us
to understand the spatial transformation experienced between two specific moments in time, and to
undertake effective territorial planning policies.

The proposed methodology would help in any other area with similar problems to effectively
understand the changes in land use that have occurred, and thus try to make the best possible decisions
to achieve a most sustainable development.

3. Study Area

The study area has an area of 2378 km2. A series of geographic circumstances are decisive in
explaining the outstanding diversity of the territorial landscape mosaic in the northwest Region
of Murcia, its singularities and its ecological coherence. Undoubtedly, water is, along with large
landforms (Figure 2), a defining and identifying element of the landscapes of the territory being studied.
Forest landscapes show a greater stability. This is the result of special biogeographic conditions,
defined by the location of the territory in an area of climatic transition between the Mediterranean and
continental environments, which is combined with great complexity and orographic and lithological
diversity. It is pertinent to highlight the ecological value of these forest areas, with vegetation adapted
to the particular conditions of the territory. These mountainous lands constitute a fundamental part of
the local identity and are highly valued by the resident population.

The area studied presents a very abrupt, steep relief in the area of the headwaters of the main rivers,
with the presence of mountain systems that, in the extreme north and northwest, exceed 1500 m
in altitude. The average altitude is high, standing at 1050 m above sea level.

The rivers and streams or existing torrents are not only channels of an important natural resource
such as water, but they also constitute rich ecosystems with very diverse values: ecological, landscape,
cultural, etc. These are mostly sporadic water courses, which bridge steep slopes and transport
water after heavy rains. These river landscapes are shaped as intermountain corridors that facilitate
the connection between different mountain areas or between these areas and the nearby plains.
While maintaining an outstanding natural character, they host a greater number of interventions of
anthropic origin.

It is necessary to highlight a recent process, but of clear importance to the landscape: the pressure
of agricultural use on land occupied by natural vegetation. The ploughing of nonagricultural lands for
plant crops constitutes a transformation that breaks with the dynamics of reduction in the ploughed
area that has been seen in recent decades, due to the low profitability of rainfed crops (Figure 3). In fact,
in areas not affected by the development of intensive irrigated agriculture, the most frequent have been
processes of abandonment of the less productive terraces that have come to be colonised by natural
plant formations.
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Figure 2. Study area. The northwest Region of Murcia: altimetry, hydrographic network, municipal
and provincial limits. Source: Authors.

 

Figure 3. Surface of almond cultivation in rainfed land (Archivel, Caravaca de la Cruz). An old
semiabandoned farmhouse can be seen and, in the background, the Sierra de Mojantes (1615 masl).
Source: Authors.

The study area has a large number of springs and seeps of water. The springs constitute
fundamental enclaves in the configuration of the landscapes. They reveal the natural drainage points
of the aquifers, frequently support wetlands and aquatic ecosystems, and have historically linked
numerous settlements that have emerged under their protection, providing basic services such as a
water supply to the population. In general, the quality of its water is excellent and the overexploitation
of its aquifers has been scarce until a few years ago, unlike what happened with the coastal and
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pre-coastal hydrogeological units in the Region of Murcia, which are highly overexploited. This low
overexploitation is due to the fact that the pressure and intensity of agricultural activities has been
less than in other regional areas. Nevertheless, in recent years a clear increase in the irrigated area
has been taking place (Figures 4 and 5), which causes a significant negative impact on the aquifers
of this territory [69]. The protected natural lands (Site of Community Importance (SCI) and Special
Protection Area for wild birds (SPA) (Figure 6) are of great importance in this territory, occupying a
total of 691.0 km2 (29.0% of the territory).

 

Figure 4. Surface of newly irrigated land (grapes) on the foothills of the Sierra del Gavilán, declared as
a Site of Community Interest (LIC) (Archivel, Caravaca de la Cruz). The roads have been conditioned
for the entry and exit of heavy load vehicles. Source: Authors.

 

Figure 5. Old agricultural area of a traditional vegetable plot conditioned for the intensive cultivation
of lettuce and broccoli. Archivel, Caravaca de la Cruz. Source: Authors.
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Figure 6. Spatial distribution of protected natural lands. (LIC: Sites of Community Interest, and ZEPA:
Area of Special Protection for Birds). Source: Authors.

4. Results

4.1. Recent Evolution of the Coverage and Land Use in the Northwest of the Region of Murcia (1990–2018)

Regarding land use, three main types can be distinguished: natural, agricultural and urban-industrial.
The main use is natural (forest), representing around 56.7% of the total area. It is made up of wooded,
shrubby and subshrub formations. Agricultural use constitutes around 28.5% of the territory and can
be found in the valley areas and in the alluvial fans and glacis of quaternary origin. The proportion of
land dedicated to rainfed and irrigated crops is similar, although in recent years, as already mentioned,
there has been a notable increase in irrigated areas. Currently, fruit trees (cherry, peach and apricot
trees) are the main irrigated crop, as cereals and almonds are on rainfed land. Urban and industrial
areas only represent 5.0%.

Firstly, the temporal evolution of land use distribution (Table 2) is presented with the aim of
evaluating the transformations that have taken place and in which period they have been most intense.
Between 1990 and 2000, the changes are insignificant. The most important changes took place between
2000 and 2012, coinciding with a decade of great economic expansion until the economic crisis started
in 2008. During this time period, the most notable increases are shown in the categories of permanent
and temporary irrigation, with the increase in the permanent irrigation area that doubles its surface
being especially significant. One of the causes of this spectacular growth lies in the transfer of
agricultural enterprises from the pre-coastal valleys to the interior lands of the Region of Murcia,
taking advantage of the greater availability of water resources in this territory. Between 2012 and 2018,
there is a transfer of surface area from permanent to temporary irrigation, which in turn is occupied by
fruit trees.

The effects generated by the urban expansion of the pre-existing settlements, the projection of
new residential and industrial complexes and, above all, the proliferation of large areas of intensive
cultivation, has led to a soil mutation that must be analysed. It is important to highlight that the
artificial surface is very small in this territory, in comparison with the nearby municipalities of
the Mediterranean coast. In 1990, the northwest of Murcia had just over 10.0 km2 of artificial soil.
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Three quarters of this small area was concentrated in the municipalities of Cehegín and Caravaca de la
Cruz (Table 3).

Table 2. Temporal evolution of land use distribution (Corine Land Cover (CLC) 1990, 2000, 2012 and 2018).

Surface
(Km2)

Land Use 1990 2000 2012 2018

Artificial 10.5 13.7 19.3 20.1

Permanet Irrigation 24.4 41.7 88.4 59.4

Temporary
Irrigation

145.3 158.4 204.9 237.9

Other Agricultural 886.8 855.5 725.0 719.8

Forest 1308.4 1306.2 1338.0 1338.1

Bodies of Water 2.5 2.5 2.4 2.4

Total 2378 2378 2378 2378

Source: Corine Land Cover.

Table 3. Distribution of coverage and land use by municipalities (1990).

Surface 1990 (Km2)

Land Use Caravaca Moratalla Calasparra Cehegín Bullas Total

Artificial 2.5 0.9 1.3 3.9 1.9 10.5

Permanet Irrigation 23.0 1.4 0.0 0.0 0.0 24.4

Temporary Irrigation 29.3 47.4 13.2 44.2 11.2 145.3

Other Agricultural 429.5 259.3 71.8 76.9 49.3 886.8

Forest 373.1 643.7 96.9 175.1 19.5 1308.4

Bodies of Water 0.0 0.4 1.4 0.7 0.0 2.5

Total 857.4 953.1 184.6 300.8 82.0 2378.0

Source: Corine Land Cover.

The meager spatial dimension of the coverage made up of urban fabric contrasts with the
development of agricultural and forest use. This discrepancy shows the marked rural character of the
analysed land. In 1990 more than half of the regional land was occupied by forest mass, reaching 67.5%
in the Moratalla municipality, 58.2% in Cehegín, and 52.5% in Calasparra (Figure 7).

In 1990, cultivated land occupied 44.4% (1056.5 km2) of the total area. Among the different
agricultural typologies, rainfed agriculture stands out (included in the category “other agriculture”),
with a total of 886.8 km2. This type of cultivation represents 83.9% of all agricultural land and is
most clearly developed in Caravaca de la Cruz, a municipality in which, at the end of the last century,
occupied half of the local area (429.5 km2).

The mutation of techniques and contributions in plantations meant that, between 1990 and 2018,
the permanently irrigated cultivation area went from 24.4 to 59.6 km2, and the temporary irrigated
area from 145.3 to 237.9 km2. This development occurred thanks to the occupation of land traditionally
cultivated by rainfed plantations. Most of the rainfed land losses are located in the municipality of
Bullas, which went from having almost fifty square kilometres occupied by this type of agriculture in
1990, to less than 10.0 km2 in 2018 (a decrease of almost 80.0%) (Table 4).
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Figure 7. Land use, 1990. Source: Corine Land Cover.

Table 4. Distribution of coverage and land use by municipalities (2018).

Surface 2018 (Km2)

Land Use Caravaca Moratalla Calasparra Cehegín Bullas Total

Artificial 5.3 1.4 4.3 6.5 2.6 20.1

Permanent Irrigation 50.0 4.2 2.1 2.6 0.8 59.6

Temporary Irrigation 33.7 56.3 37.0 63.7 47.2 237.9

Other Agricultural 389.6 233.9 38.0 48.5 9.8 719.8

Forest 378.9 657.0 101.9 178.9 21.6 1338.1

Bodies of Water 0.0 0.4 1.4 0.7 0.0 2.4

Total 857.4 953.1 184.6 300.8 82.0 2378.0

Source: Corine Land Cover.

On the other hand, temporary irrigation shows the greatest increase. Within this category,
fruit trees represented the majority of the surface, with a total of 211.3 km2 in 2018. These are
distributed homogeneously in all the municipalities, although they have a greater presence in Bullas,
Cehegín and Moratalla. Yet, rice fields make up an area of 8.1 km2, most of which is located in the
municipality of Calasparra, which has one of the three protected designations of origin (PDO) for rice
fields in Spain—the PDO Calasparra rice. Vineyards occupy an area of 9.3 km2, 84.9% of which are
located in the municipalities of Bullas and Cehegín, and which are part of the PDO Bullas. Finally,
olive groves have an area of 9.1 km2, with the municipality of Moratalla encompassing a larger area.
Between the years 1950 and 1990, the area occupied by olive groves in the Region of Murcia was reduced
considerably (−25.0%), but this decline had its lowest incidence in the municipality of Moratalla [70].

Bullas is the municipality with the greatest development of temporarily irrigated plantations,
as it represents an increase of 321.4%. Calasparra provides an increase in the temporarily irrigated
area of 180.3%, thanks to the presence of the Río Segura river and its traditional rice production
(Figure 8). Cehegín also shows a notable increase in the temporary irrigated area (44.1%). Moratalla and
Caravaca hardly increase their temporary irrigated area. The climatic and orographic conditions play a
fundamental role in this distribution, since due to the higher average altitude, the municipalities of
Moratalla and Caravaca are more vulnerable to the risk of frost.

Artificial land doubled its surface, forming the typology that experienced the second greatest
increase in relative terms (91.3%). This fact explain, to a large extent, the development in the region of
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the marble limestone industry, with a dual purpose: extraction, and cutting and preparing the pieces
for use by the construction sector [71].

The municipalities most affected by urban development are Calasparra (241.0%) and Caravaca de
la Cruz (112.1%). However, one should not disregard the high burden of the artificial surface reached
in Cehegín (6.5 km2). Nevertheless, the Spanish real estate boom, between 1997 and 2007, had little
impact in this territory, unlike what happened in the municipalities of the Mediterranean coast and the
areas adjacent to the most dynamic cities (Murcia, Cartagena or Lorca).

The area occupied by forest cover and bodies of water has hardly changed. Reforestation,
especially in Calasparra and Bullas, has contributed to a slight increase of 2.3% in the surface of
this category. For its part, the aforementioned increase in exploitation to which water resources are
subjected, together with long periods of low water and the moment in which satellite images are taken,
by which spatial data are estimated, determines the slight decrease in the surface occupied by bodies
of water (Figure 9).

−

 

Figure 8. Coverage and land uses 2018. Fuente: Corine Land Cover.

FIGURE 9 

 

 

FIGURE  12 

Figure 9. Evolution of the surface occupied by coverage and land use (1990–2018). Source: Corine
Land Cover.
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4.2. Transitions and Spatial Dynamics between Coverage and Land Use

In this section we contrast the changes that have occurred through a comparison by time pairs.
Thanks to the analysis of the cross-tabulation matrix (Table 5), the spatial transitions that have
occurred between the different territorial uses are examined: artificial (1), permanently irrigated
agriculture (2), temporarily irrigated agriculture (3), other agricultural uses (4), forestry (5) and bodies
of water (6). The figures reveal the total area gained and lost by each coverage, obtaining values that
are represented cartographically.

Table 5. Hue of change in spatial surface (km2).

2018

1 2 3 4 5 6 Total Losses

1990

1 8.5 0.1 0.7 0.7 0.5 0.0 10.5 2.0

2 0.2 12.7 1.0 10.1 0.5 0.0 24.4 11.7

3 2.0 3.5 95.4 35.4 8.9 0.0 145.3 49.9

4 5.9 41.6 124.6 614.2 100.4 0.1 886.8 272.6

5 3.5 1.7 16.1 59.4 1227.5 0.2 1308.4 80.9

6 0.0 0.0 0.0 0.0 0.3 2.2 2.5 0.4

Total 20.1 59.6 237.9 719.8 1338.1 2.4 2378.0 417.5

Gains 11.6 46.9 142.5 105.6 110.6 0.3 417.5

Source: Authors.

Over the period which was analysed, the urbanised area which occupied 11.6 km2 only lost 2.0 km2.
In total, 50.9% of the captured artificial surface came from rainfed crops; 30.2% was forest mass;
the remaining 18.9% was irrigated agricultural land (regardless of the frequency of water contributions).

Most of the spatial area acquired by forest cover (90.8%) belonged to rainfed plantations (100.4 km2),
both constituting the only categories that have yielded land in favour of the slight expansion of bodies
of water (0.3 km2). This water coverage continued to be stable, persisting with 88.0% (2.2 km2) of the
surface declared in the first year examined (1990).

The entire cultivated area has increased by 295.0 km2, and more than half is divided between
temporarily irrigated land (142.5 km2) and other crops (105.6 km2). As previously mentioned, it is
worth noting the incredible development of crops with temporary irrigation in the municipality of
Bullas (322.1%), and permanently irrigated crops in Caravaca de la Cruz (117.5%). Within the category
of temporary irrigation, fruit trees represent the majority of this increase, since between 1990 and
2018 there has been an increase of 91.9 km2. Calasparra (+358.2%) and Bullas (+314.7%) are the
municipalities that show the greatest change. Regarding permanent irrigation, although there has been
an increase in all municipalities, it should be noted that the municipality of Caravaca has the majority
of this expansion; in this district or municipality there has been a spectacular growth in the surface
of horticultural crops (lettuce, broccoli, chard, etc.), with very high water needs and the consequent
overexploitation of aquifers.

The meteorological conditions marked by the altitude at which the western area of Moratalla
is located, together with the large amount of surface that has some type of Site of Community Importance,
SCI, and Special Area of Conservation, SAC, to determine the low presence of intensive crops, an aspect
for which the use of traditional rainfed agriculture still prevails and there has been no significant
transformations (Figure 10). In fact, the municipality of Moratalla, despite being the largest municipality,
is the one that has lost the least area of rainfed crops. In this municipality, rural landscapes are a
fundamental tourist resource [72]. In its territorial area, the cultivation of aromatic plants, such as
lavendin or lavender, has boomed in recent years. These crops are part of the productive reconversion
towards agroecology that is emerging in the northwest Region, which is constituted as a viable
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alternative to sustainable management in the use of water for irrigation, in a context of a semiarid
climate [73].

 

Figure 10. Gains from cultivated areas as a function of agricultural use (1990–2018). Source: Authors.

The notable expansion achieved by plantations with water needs derives from the change in
the land exploitation system, with the transformation of 124.6 km2 from rainfed land to temporary
irrigation and 41.6 km2 from rainfed land to permanent irrigated crop. The sum of these exchanges
between agricultural areas causes the rainfed cultivation area to acquire the greatest spatial decline
observed (272.6 km2). This decline is especially noticeable to the south and east of the region (Figure 11).

 

Figure 11. Loss of cultivated area as a function of agricultural use (1990–2018). Source: Authors.

The corresponding graphic represents the total balance of profit and loss and reveals the true
development of each one of the analysed categories (Figure 12). In this sense, we can see the huge
decline experienced by the category labelled as the rest of agriculture (167.0 km2). This collapse
contrasts with the important gains made by the irrigation crop, especially when staggered (92.6 km2).
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FIGURE 9 

 

 

FIGURE  12 
Figure 12. Spatial dynamics of land cover and use according to categories (1990–2018). Source: Authors.

Finally, it is worth noting the significant increase in the area occupied by forest mass (29.7 km2),
the contained evolution of the artificial area (9.6 km2) and the negligible spatial decline of the bodies of
water (0.1 km2).

4.3. Evolution of Temporary Irrigation Crops

Among the three agricultural categories studied, it is interesting to analyse the evolution
experienced, during the last three decades, by the different temporary irrigation crops because
it is the category that has experienced the most notable change. In spite of conforming an agricultural
typology that lacks the need to maintain a permanent water supply, the water demands requested
for the correct development of the production of each of the crops in this category are different.
In this sense, the amount of water required to plant fruit trees, rice or vineyards differs from that
required for olive trees, which is the type of crop that requires the least amount of water.

The fruit tree is the most widespread type of temporarily irrigated crop in all municipalities.
In 2018, this tree category occupies about 88.8% of all the agricultural area temporarily irrigated
(211.3 km2). The development of this crop makes up, throughout the observed time series, practically
all of the increase in ephemeral irrigated land (Table 6). Fruit trees are the temporarily irrigated crop
that consume the most water and therefore their notable increase in the last three decades leads to an
increase in the overexploitation of aquifers.

A third of the fruit trees planted in the study area at the beginning of the last decade of the last
century are located in Cehegín. Although the representation exercised by this crop in this municipality
loses weight over the years, the town with the largest area of fruit of the treated area (55.9 km2) was
found in 2018. Among the different municipalities where this crop is present, Bullas has experienced
the most remarkable spatial expansion, with an increase of more than 33.9 km2 (320.6%) between
1990 and 2018. One of the facts that contrasts the agricultural data of the two periods taken is the
specialization that registers, at the beginning of the series, some municipalities in the production of
one or two concrete cultures, and the multiproductive diverisfication that is appraised at the present
time. Thus, practically all the temporarily irrigated crops in Caravaca and Bullas (1990) corresponds to
fruit trees (Figure 13).
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Table 6. Evolution of temporary irrigation crops (1990–2018).

Surface Temporary Irrigation 1990–2018 (km2)

Fruit Free Olive Grove Vineyard Rice Field Total

Caravaca
1990 29.3 0.0 0.0 0.0 29.3

2018 31.3 1.3 1.2 0.0 33.7

Moratalla
1990 34.3 10.0 0.0 3.1 47.4

2018 50.5 3.5 0.3 2.0 56.3

Calasparra
1990 6.1 0.0 0.0 7.1 13.2

2018 29.2 1.7 0.0 6.1 36.9

Cehegín
1990 39.0 0.8 4.4 0.0 44.2

2018 55.9 2.7 5.2 0.0 63.7

Bullas
1990 10.6 0.0 0.6 0.0 11.2

2018 44.5 0.0 2.7 0.0 47.2

Total
1990 119.4 10.7 5.0 10.3 145.3

2018 211.3 9.1 9.3 8.1 237.9

Source: Corine Land Cover.

  

Figure 13. Spatial distribution of temporary irrigation crops (1990). Source: Authors.

Of the crops studied, rice is the one with the greatest need for water, so its territorial opening is
very limited and is also limited to the plains of the Segura river only. In this context, rice practically
occupies the same area. Thus, the availability and presence of the continuous course of water of
the Segura river means that Calasparra and Moratalla constitute the only municipalities with this
type of production. However, the production dynamics experienced during the last years by both
localities demonstrates the setback that the culture of this food has undergone in Moratalla, and the
development acquired in the regional rice municipality par excellence (Calasparra). The impulse
noticed in Calasparra has not been sufficient, and the regional surface planted of rice has decreased
more than 21.0% in the last decades. Something similar happened with the olive trees, a product that
was initially taken care of almost exclusively in Moratalla and, in spite of expanding to the rest of
localities (except Bullas), its presence decreased by 15.1% (Figure 14).
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Figure 14. Spatial distribution of temporary irrigation crops (2018). Source: Authors.

Finally, the crop that occupies the smallest area in 1990 (vineyard) almost doubles its extension
in 2018, spreading to all municipalities except Calasparra. The present production of vine has been
diversified, with varieties oriented as much to the consumption of wine as of table grape. Regarding
the fruit trees, the Cehegín host in 1990 had 88.0% of its soil covered by vineyards. The area occupied
by this crop in this town increased to over 5.2 km2 (2018). In spite of this, the representation that
supposes the surface of this culture in Cehegín decreased until being placed slightly above 50.0% of
the total sowed space.

5. Discussion

The spatial dimension of sustainability is generating increasing interest from both scientific
and social perspectives. The northwest of the region has experienced, over the last three decades,
an unprecedented process of territorial transformation [74]. The abundant underground water
resources and the large extension of undeveloped rural land (in terms of economic profitability) has
served as an element of attraction for a large number of agricultural and real estate companies [75].
The presence of companies dedicated to various sectors has generated fierce competition for the control
and exploitation of a land used, historically, in the traditional cultivation of orchards and rainfed
land [49]. The strength of intensive agriculture has displaced the traditional use of land.

The leasing of land by large agro-export companies encouraged the use of agricultural land,
with the insatiable water exploitation of the area. This fact caused a change of scenery, with the
indiscriminate spread of crops irrigated permanently and temporarily.

According to [76] the imbalance between the resources and the demand has been caused by the
expansion of irrigated areas, the emergence of illegal new irrigated lands and pumping wells, the
increase in energy cost and the bad management of water use rights by the public water administration.
In addition, climate change and frequent droughts in this semiarid region aggravate the situation. As a
consequence, many aquifers are being overexploited [77]. In this sense, the fulfilment of the “good
ecological status” objectives set by the Water Framework Directive, with a deadline of 2027, will be a
difficult task for water managers.

The increase in new irrigated land is not exclusive to inland areas near the coast [78,79].
Additionally, in practically all cases, farmers, experts and managers are trying to adopt measures to
reduce environmental and social impacts, minimizing the loss of agricultural productivity, of course.
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The general objective in the analysed cases is to create an integrated and integral management
system of the aquifers. Integral management means that both supply and demand management are
considered, including the socioeconomic and environmental perspectives. The concept of integrated
management implies that the process must involve the majority of economic and social agents
affected [80–82].

In the Region of Murcia, [83] developed a new irrigated lands dynamic model, that includes five
sectors: Irrigated Lands, Profitability, Available Space, Water Resources and Pollution. The dynamic
model simulates the environmental effects regarding water consumption with reference to aquifer levels,
natural outflows through springs, piezometric levels and aquifer water salinity. The exploration of
scenarios shows that current policies based on the increase in water resources do not eliminate the
water deficit problem because the feedback loops of the system lead to a further increase in irrigated
land and continuation of the water deficit. In the Southeast of Spain, the increase in irrigated areas
does not seem to have an end.

Returning to our concrete case study, mountainous rural communities have traditionally managed
their land extensively, resulting in land uses that provide important ecosystem services for both rural
and urban areas. According to [84], land use intensification results in economic development but is
not enough to prevent population loss, and has a negative impact on both the water supply and on
aesthetic services (landscape). The authors conclude that more proactive management policies are
needed to mitigate a loss in ecosystem services. They propose a simulation model that may facilitate
the choice of land use planning policies, contributing therefore to a more integrative and sustainable
management of rural communities.

6. Conclusions

Obviously, the areas occupied by new intensive irrigation on old rainfed farmland in the northwest
Region of Murcia have increased in the last 30 years. In the Region of Murcia, there is a traditional
ambition (a desire which coincides with the title of this article) for the continuous increase in irrigated
areas. However, the success of the new installed fruit and vegetable model is not without contradictions
and tensions that are expressed as negative environmental- and social-outsourced needs. In its
industrial development, it tends to move towards the reduction in natural biodiversity, dislodging and
eliminating forms of life not directly linked to productivity. Its expansionary trend have also led to an
unlimited use of basic natural resources such as soil and water, generating social, environmental and
political problems. The continuous growth of the water needs of the agro-industrial model, despite
improvements in the efficiency of water use, is generating temporary deficits not noticed by traditional
farmers until a few years ago.

The development of management tools that can harmonize the exploitation of water resources with
the sustainability of the reserves is the objective that the administration and agricultural entrepreneurs
must agree on.

Given this conflictive situation, it is necessary to propose strategies for the progressive reduction
in these new irrigated areas with little social and environmental commitment. In this sense, we propose
a series of criteria to identify where a strategy in irrigation reduction is necessary:

• Water limitation criteria: we propose applying indicators such as the Water Exploitation Index
(WEI)7 and others.

• Profitability criteria: we suggest evaluating the profitability of irrigation after incorporating
environmental costs.

7 The WEI index (Water Exploitation Index) is used as an indicator of the pressure that water extraction exerts on available
water resources, and allows identification of the areas most likely to suffer water stress. This indicator is calculated as the
quotient between the average annual freshwater withdrawal and the long-term average of the available resource. A result
above 20.0% indicates the presence of water stress, and greater than 40.0% a strong competition for water with difficulty in
maintaining associated ecosystems.
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• Environmental sustainability criteria: we recommend continuously analysing indicators on the
quality status of water bodies, applying the Water Framework Directive. Likewise, we propose
constantly examining indicators of circulating flows and even indicators of other impacts related
to the energy balance or to the analysis of the life cycle of products.

• Territorial sustainability criteria: we propose identifying irrigation systems located outside their
areas of vocation or natural aptitude and to recognise the need to preserve crops with high cultural
and environmental values (particularly traditional irrigation systems with a high diversity and
mosaic crops). Being located in or not in the territory of the owners of agricultural companies
may constitute another factor for the assessment of this territorial dimension.

• The social viability criteria are a more open and complex question. Obviously, it is not easy to
precisely define what is considered irrigation for social interest. Therefore, it is perhaps more
useful to replace this concept, which may be ambiguous, with more specific operational criteria,
such as the impact on local employment, the distribution of costs and benefits, or the identification
of irrigated areas with high social conflict. In this sense, irrigation with high environmental costs
and a low social profitability (large landowners, little distributed wealth, low-quality temporary
employment) would be a candidate for a reduction in the irrigated area.

Finally, we believe that there is an urgent need to update the land registry of agricultural areas in
order to carry out a fiscal adjustment of the lands transformed from rainfed land to irrigated and new
farms that have emerged in recent years.
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Abstract: Urban development is the result of the interaction between anthropogenic and
environmental dimensions. From the perspective of its density, it ranges from high-density populated
areas, associated with large cities that concentrate the main economic and social thrust of societies, to
low-density populated areas (e.g., rural areas, small–medium-sized cities). Against the backdrop of the
new technological and environmental era, this commentary offers insights on how to support spatial
planning policies for sustainable urban growth in low-density areas. We propose the integration of
technological drivers such as Internet networks, telecommuting, distance-learning education, the use
of electric cars, etc. into the complex spatial models to project and thus to identify the best locations
for urban development in low-density areas. This understanding can help to mitigate the disparities
between high- and low-density populated areas, and to reduce the inequality among regions as
promoted in the UN 2030 Agenda for Sustainable Development Goals.

Keywords: low-density populated areas; sustainable urban growth; technological era; complex
spatial models; land-use planning

1. Introduction

Human settlements—i.e., locations where people live, work and/or study—are the result of an
interrelated set of dimensions [1]. To recognise the uncertainties surrounding future human settlements,
different approaches have been used. Among these approaches, we find that complexity science and
geography can contribute to a better understanding of where people will live in the future by providing
answers to unpredictable changes and describing how local interactions between individuals in the
system shall lead to emerging patterns over time [2–4].

Complexity science, which has been around for roughly seventy years, has been steadily advancing
in the past few decades. It integrates interdisciplinary subjects, such as fractals— describing and
analysing irregularities [5]; self-organising systems—learning the interactions inside the system,
leading to the spontaneous emergence of an intelligible spatial structure without exterior coordination,
where there is no hierarchy of command and control, and neither internal or external agents to monitor
the process [6]; chaos theory—studying the stability of procedures in response to changes in scale [7];
and cybernetic systems—investigating process regulation as a complex system in an accelerated
socio-technological evolution [8].
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Complexity science and geography have come together to describe, understand, and explain
connexions among space-time patterns at multiple scales, linking interactions to nonlinear processes [9].
Hence, they have helped to describe and understand system dynamics, to predict future human
behaviour, and they have the advantage of being simple approaches that can incorporate complex
analysis. Every stage incorporates complex analysis, involving dynamics, relationships, emergence,
and unpredictability. Finding further possibilities for coupling complexity science and geography
is one of the most significant challenges that spatial planning needs to face in the future [10].
This engagement has increasingly sparked interest and new knowledge has been established to
explore interconnected relationships, unpredictability, and multi-dimension, multi-scale, multi-time,
and non-linear thinking [11].

In the past few years, the use of computer simulations employing this two-pronged theoretical
approach has been increasing due to its low cost, high speed, and easy reproducibility [12]. Currently,
there are plenty of studies indirectly forecasting the growth of human settlements by projecting urban
areas, particularly in high-density populated areas contexts, by using complex spatial models, e.g.,
Fuglsang et al. [13], and Clarke et al. [14]. Nevertheless, in a technological and environmental era,
where people can increasingly decide where to live and work [15], and to face to one of the most
significant challenges from the spatial planning perspective, the territorial population imbalance
between low and high-density areas, there is a lack of the critical thinking needed to study low-density
populated areas, identifying different drivers to promote the sustainable urban growth in these areas.
Therefore, this commentary casts a light on how using complex spatial models can be effectively
applied in land-use planning by promoting new territorial strategies to mitigate the imbalance between
high- and low-density populated areas, as support to predict future urban areas growth in low-density
populated areas, and to find the most suitable areas. (Figure 1).

Figure 1. Coupled analysis: low-density populated areas, modelling sustainable urban growth,
and land-use planning strategies.

2. Population Dynamics

By 2050, around 70% of the world’s population is expected to live in urban areas [16]. Historically,
this growth has been associated with urbanisation processes linked to the socio-economic development
of the countries [17]. Currently, North America is the region where the most people live in urban areas
(82%), followed by Latin America and the Caribbean (80%), and Europe (73%). By country, China has
the most prominent urban population (758 million), followed by India (410 million), and the United
States of America (263 million). By metropolitan region, Tokyo is the world’s largest one with 38 million
inhabitants, followed by Shanghai (34 million), and Jakarta (with almost 32 million inhabitants) [16].
Urban population worldwide has overgrown since 1950, from 746 million to 3.9 billion in 2014, and by
2050, it is expected to reach 6.3 billion, where approximately 90% of this growth is expected to occur in
Africa and Asia.
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Population growth in urban areas throughout history, in different places and stages, has fluctuated
both in terms of core and ring. Theoretically, the different stages occur based on four major cycles [18]:

(i) urbanisation: indicates population growth within the city (and associated with a suburbanisation
process with low-density settlements in the urban fringe);

(ii) exurbanisation: corresponds to migration away from large cities;
(iii) counterurbanisation, which represents population decrease both within the city and in the urban

fringe; and
(iv) reurbanisation: embodies population increase within the city and its decrease in the urban fringe.

These four stages have been identified in different urban areas around the world as a result of a
complex interaction between anthropogenic and environmental drivers [19,20], and they have been
recognised with different dynamics, morphologies, densities, and spatial locations. For instance, the
urbanisation process has been associated with contiguous urban growth around cities, and along
highways and roads, connecting suburbs in different forms [21] such as enlarged cities, metapolis,
city-regions, and periurban regions. Likewise, from the perspective of morphology, some characteristics
have been recognised, such as monocentric (distributed over extensive areas), dispersed (scattered
cities), linear (with linear forms of agglomeration), and polycentric urban regions (multiple cities
connected) [22]. The urban growth in some of these urban forms leads, frequently, to the emergence of
urban sprawl [23], which is defined as a low-density dispersed development outside the compact urban
area and beyond the edge of service and employment [24]. Batty [25] defined it in three interconnected
concepts of spatial dynamics: the decline of central or core cities; the emergence of edge cities; and
the rapid suburbanisation of the peripheries of cities. On the other hand, Torrens [26] refers to it as
low-density growing areas along the fringes of metropolitan areas, characterised by their compactness
and dispersion. These areas are often identified as the urban expansion into suburban areas and
characterised by unplanned [27], uneven growth [28], contiguous suburban growth [29], mixed
uses [30], scattered and leapfrog development [26], strip or linear development [31], poly-nucleated
nodal development, and both as a state, and a process [32]. Behind these morphological and dynamic
changes, different drivers have been identified as the main reasons, such as policy interference and
social organisation changes, industrialisation, infrastructure, and a cultural, technological, and/or
socioeconomic boost [33].

The urban growth process has implications for land-use sustainability, both from the socioeconomic
and environmental perspective [34–36], and they can be both negative and positive. Among the many
impacts, the negative ones may be the undesirable effects on public health and quality of life [37],
urban pollution increase [38], greater dependence on cars [39], spatial fragmentation [40], and loss
of farmlands [41]. The positive ones may be the sense of community between inhabitants [42], more
living space [41], decreasing crime rates [39], and the fact that fragmented urban growth has been
perceived as an economic expansion [28].

Contrary to the urbanisation–suburbanisation process, exurbanisation represents the mobility of
people from large urban areas into rural areas [43]. Exurbanisation as a concept was introduced by
Spectorsky [44] and is defined as the ring of wealthy rural communities inhabited by urban professionals,
where urban and rural activities are interconnected, and the relocation of residential areas, services,
industries, logistic centres, and high-tech zones is the result of a trend towards de-concentration [45]. It
represents the area outside the contiguously built-up areas of large cities, outside metropolitan regions,
where rural areas are interwoven with small-medium sized cities, and people live by maintaining their
urban income [43].

These processes have been led to land-use and land-cover changes and they have been triggered
by driving forces. The concept of driving force become well-known in landscape ecology during the
1990s, which was defined as the processes responsible for the landscape changes [46]. Therefore, it can
be categorised into the three following stages:
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(i) underlying drivers: such as environmental, policy, technology, socioeconomic, culture,
and location;

(ii) processes: related to land manager decisions and behaviours; and
(iii) manifestations of land-use and land-cover change: connected to intensification (e.g., high-density

populated areas), and disintensification (e.g., land abandonment).

Many drivers influence land-use transitions, and they are the result of land supply and demand,
affecting its patterns, structures, and functions. Some studies have contributed to describe the effects
on landscape change [33], and its complex interaction processes [46]. There are plenty of driving forces
that may be responsible for those transitions. Table 1 reviews some of these key drivers, from global to
local scale.

Table 1. Global, national, and local driving forces.

Scale Driving Force Description Source

Global

World prices It can influence land-use change decisions. [47]

Climate change It represents unpredictability—greater negative impacts. [48]

High energy prices It increases food prices. [49]

National

Urbanisation It changes the food demand. [50]

Shortening market
chains

It reflects a stricter price. [51]

Water scarcities It promotes strategies to create irrigated agricultural land. [52]

Local
Population pressure It can reduce the agricultural land available for farming. [53]

Market access It can improve output markets. [54]

Worldwide, landscape has been experienced significant land-use changes. They have been
encouraged by different drivers such as political reasons, cultural history, land reforms, and enhanced
technological, as well as diverse institutional and economic drivers [33]. The population growth and
the need for cropland, grassland, and forest have led to a high level of land-use and land-cover changes.
At the same time, spatial patterns of urban development have registered significant changes over the
last decades, especially from the fringes of large cities, which have registered high levels of land-use
changes from natural and semi-natural areas into artificial land, mostly to residential and tourist
settlements, industrial, and commercial surfaces.

Therefore, the understanding of different urban development processes is relevant. The study
of sustainable urban growth in exurbanisation processes can encompass multiple disciplines [55]
and may be a central key for land-use management to mitigate the disequilibrium between low- and
high-density populated areas, by promoting the sustainable urban growth in low-density populated
areas. Some of these disciplines may be those related to complexity science and spatial planning to
define better policy priorities and endorse inclusive and equitable development [56,57].

3. Complex Spatial Models

In the interpretation of urban and population dynamics, different models and methods have
been used in the scientific literature. Some of them, such as the classical geographic models have in
common the study of interaction, diffusion, migration, and location, identifying the who, what, why,
and where. They have been applied in urban economics and social physics, e.g. Von Thünen’s model,
Weber’s model, Walter Christaller’s central place formulation, Alonso’s model, the gravity model of
spatial interaction, Hagerstrand’s model, and Tobler’s law. The majority of them share the principles
of complexity science, which are useful to describe how local interactions between individuals in a
system can lead to emerging patterns over time [2].

In the 17th century, René Descartes argued that ‘nothing comes out of nothing’, and this quote
describes very simply how complexity science can be understood. Nevertheless, there is not a
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single definition for complexity science and there is no consensus about it [58]. This is partially
since complex system theory itself was only properly recognised in the 1990s [59]. However, it is
agreed that complexity science corresponds to a system where a set of entities, processes, and agents
interact over an extensive network with no central control [60]. Local interactions between agents
and the environment can result in unexpected and unpredictable behaviour at the global level in a
new bottom-up approach [61]. These local or global interactions may lead to positive and negative
responses that can influence the state of the system [62].

Self-organisation, nonlinearity, and order and chaos were the fields that gave rise to complexity
science. In self-organisation, the interactions inside the system lead to the spontaneous emergence of
an intelligible spatial structure without exterior coordination, where there is no hierarchy of command
and control, neither internal nor external agents that monitor the process [6]. In nonlinearity there is a
continuous and discontinuous change, and, the cause–effect relation is disproportional [63]. Lastly,
order and chaos is related to unpredictable behaviour in a system in which agents interact randomly
with other agents, rather than being planned or controlled [9].

The complex systems evolution often comprises disconnected time-scales. The disconnection or
transition is the consequence of an aggregation of techniques of changes, since collective behaviours
and relations, and physical, economic, or social configurations cause irreversible changes in a system.
Four stages of stability transition have been identified:

(i) pre-development: in which indicators change only slightly, in which does not exist a dynamic
of equilibrium;

(ii) take-off and accelerated stage: in which indicators change with growing speed, and the system
starts to break;

(iii) breakthrough or acceleration: in which the system changes structurally; and
(iv) stabilisation stage: in which the speed of social change declines and a new dynamic equilibrium

is achieved.

These multi-stages provide a straightforward interpretation of what will occur throughout a
transition process. The conceptual theory proposes a cyclic pattern, a stabilisation stage, and what
could be the predevelopment stage for the next development stage.

Complex systems consider that connexions and interdependencies are challenging to describe,
predict, and manage [64], and they are the result of collective behaviour. Complex systems are more
than the sum of individual actions [58], and for a system to be called complex, its components have to
be self-organised, and it has to be less dependent on environmental actions [65], exploring dynamic
systems in a broad and multi-disciplinary context.

Complex systems studies are increasingly used in natural and social sciences and provide a
powerful tool with which to capture evidence about the world [66]. More recently complexity
science has been studied in policy and evaluation, more specifically in the understanding of collective
decision-making [67]. This interconnection has been supported by modelling techniques, in which
they have been used to solve complex problems, integrating empirical data, entities, and relations
among objects. Models can reproduce experimentally-observed real systems (real world) and can be
divided into space and time. In addition, they represent an abstraction of the world and they can be
described into three different types:

(i) deterministic, in which the model is entirely defined by the parameter values and the initial
conditions, displayed by deterministic rate equations. A deterministic model can be stretched
to account for the spatial organisation and has been effectively used to analyse the reaction
process [68];

(ii) stochastic, in which they have intrinsic randomness, and the set of parameter values and initial
conditions will lead to an ensemble of different outputs; and
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(iii) the hybrid model, which represents a combination of both deterministic and stochastic
models. They are used in analysis, optimisation, synthesis, gaining, and in the comparison of
alternative systems.

Complex model simulations can help to explain and predict geographic phenomena [69],
and they have been used from a new perspective of spatial simulation modelling, to incorporate an
accurate representation of geographic space [70–72]. They have been integrated an object-based and
spatially-explicit approach linked to complex systems dynamics [73], allowing better understanding of
the spatiotemporal phenomena by modelling human behaviour [74].

Complex spatial modelling represents an advance of geographic information science that has
contributed to an efficient reflection on new space perceptions [75,76]. Predicting and assessing
future land-use trajectories enables identification of their causes and consequences [77], involving
a multidisciplinary evaluation [78], and integrating a broad range of biophysical, demographic,
and socioeconomic drivers [79,80]. Currently, there is a variety of complex spatial models based on
different empirical techniques, such as equation-based models, system models, evolutionary models,
genetic algorithms, cellular automata (CA), artificial neural networks (ANN), and agent-based models
(ABM). These last three, have been among the most used in modelling land-use and land-cover changes.
CA is defined by cell space, timestep, cell states, cell neighbourhood, and transition rules [81]; ANN
are based on a machine learning system and inspired by human brain neurons structure [82]; and ABM
enable the reproduction of human actions such as cognition, communication, and learning [83].

These models have been used to simulate land-use dynamics, identifying driving forces for those
changes [84], and capturing the behaviour of individuals, integrating simple rules but incorporating
complex behaviours. Table 2 shows some examples that combine CA, ANN, and ABM in the study of
land-use cover changes.

Table 2. Land-use models based on CA, ANN, and ABM.

Method Model Description Source

Cellular
automata

MOLAND
Provides a spatial planning tool used to evaluate, to

monitor, and to model urban development at the
regional level.

[85]

SLEUTH

Designed with predefined rules. SLEUTH uses four
types of urban transitions: spontaneous growth; new

spreading-centre growth; edge growth; and
road-influenced growth.

[86]

RIKS It is developed at two scales: macro and micro level. [87]

Artificial neural
network

GIS-ANN Web -
SECOA

It allows stakeholders to measure land-use
transitions according to different scenarios.

[82]

Land
Transformation

Model

It projects spatial and temporal patterns of land-use
changes and identifies its driving forces.

[88]

Agent-based
models

PUMA
It simulates land-use changes based on a land

conversion model and household model.
[89]

ILUMASS
It was developed to run at microscopy level,
simulating land-use changes, transportation,

and environmental dynamics.
[90]

RAMBLAS
It simulates the impacts of land-use changes,

and transportation planning policies.
[91]

Combining different geographic models allows us to manipulate and create relationships between
spatial data, and to integrate deterministic and stochastic predictive analysis to establish artificial
relationships between different spatial data [92]. As a result, these models can create spatial knowledge
that can subsequently be used as a support for spatial decision-making [93,94].
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4. Land-Use Planning

Through the complex spatial models’ outcomes, land-use planning can support better-planning
practices [95]. It helps us to identify alternatives for land use and adopt the best land-use options,
allocating land uses to meet the environmental, social, and economic needs of the population while
preserving future resources [96]. It incorporates socioeconomic trends and physical and geographic
elements. Land-use planning is a public policy that describes and regulates the use of land to support
local development goals and creates legal and administrative instruments that support the plan to
define land allocation, zoning, and density of construction. Land-use planning also comprises the
anticipation of the need for changes as well as responses to that need, employing strategies to deal
with territorial elements, e.g. transport, commercial, industrial, residential, and economic growth,
and mitigating and adapting to climate change, as well as protecting people from natural disasters.
These strategies must be selected taking into account their efficiency, guarantee equity, safeguard
important requisites such as food security, employment, and recognise the current needs of the
population, while still preserving resources for future generations [97].

The best principles for land-use planning are those that both decision-makers and stakeholders/
population can debate, identifying the highest consensus on the goals of a specific territory, as well as
those that incorporate the largest development vision (larger scale) for the locality (local scale). At
a larger scale, land-use planning, in many cases, establishes priorities by balancing the competing
demands for land from sectors such as the economy, tourism, housing and public amenities, road
network, industries, as well as wildlife preservation. At the local scale, land-use planning should
capture local stakeholder knowledge and contributions, as well as local actions [98]. From the
perspective of the mitigation of population distribution imbalance, in a region or country, spatial
planning measures can be taken at larger and/ or local scale and should encourage sustainable urban
development in low-density populated areas.

5. How to Support Planning Policies to Mitigate the Territorial Imbalance between Low- and
High-Density Areas in a New Technological Era?

While new planning standards such as territorial cohesion or the reduction of inequality within
and among countries (as promoted in the UN 2030 Agenda for Sustainable Development Goals) have
been encouraged, the increasing socioeconomic distance between rural or small–medium sized cities
and large cities has been one of the significant planning challenges [99]. It was found that the lack of
effective spatial planning has resulted in uncoordinated strategies and has led to a territorial population
imbalance in some regions of the world. Therefore, the study of exurbanisation processes may be
useful to identify alternative spatial scenarios; propose and point out guidelines to mitigate urban
growth pressure in large cities; and create incentives for people to live in rural areas or small–medium
sized cities.

The principle of people’s migration from large cities to low-density populated areas related to
technological advances has already been discussed by several authors in the past. In the 1990s, Frances
Cairncross published a book anticipating “The Death of Distance”, in which Cairncross argued that
with technological advances we will see a migration of people from urban to rural areas. However,
more than 20 years have passed, and this transformation has not yet occurred. In 2012 Enrico Moretti,
opposing the idea of Cairncross, argued in his book entitled “The New Geography of Jobs” that the
death of distance is a myth. In 2018, this idea was corroborated by Joe Cortright in his article entitled
“IoT: The Irrelevance of Thingies”, in which Cortright defended that “people and social interaction, not
technology, is the key to the future of cities”. Partly, we think that the opinion of these both authors
is valid (from the premise that large cities will continue to grow), however, we think that with the
most recent technological advances, particularly related with the advances on the Internet (e.g. 5G),
and with more powerful computers, that new settlements in low-density areas can emerge due to these
new advances. In an article recently published by Michael Batty (May 2020), entitled “The Coronavirus
Crisis: What Will the Post-Pandemic City Look Like?”, Batty argues that the “low-density urban sprawl
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and new communities far from the central city” can be a new reality in the near future [15]. This subject
is even more relevant when we are at the beginning of the third decade of the 21st century and are
facing new global pressures, such as socioeconomic, climatic, and health challenges. In an era when
the divide between high-density populated areas and low-density populated areas has been increasing,
new approaches to study this phenomenon are needed. They can encompass new technological drivers
such as good Internet access, which is directly connected with telecommuting and distance-learning
education (behind the migration from large cities to rural or small-medium sized cities) by integrating
it in the complex spatial models approaches, and thus promoting better land-use strategies. Therefore,
a concept derived from exurbanisation is proposed. Based on the most recent technological era, where
the notion of physical location is changing, the concept of ‘cyber-exurbanisation’ is proposed. It
combines the terminology of ‘cyber’ or ‘cyberspace’—i.e., a non-physical space where people can
remotely access a network of information technology—and ‘exurbanisation’, which represents the
migration of people from large urban areas to rural and/or small–medium sized cities. Based on this
new opportunity, complex spatial models may play an important role by identifying in a region or
country, outside large cities, how, why, when, and where people can live in the future.

Throughout human history, different stages in terms of innovation, technology, culture,
and socioeconomic transformations have developed worldwide. The first stage recognised was
the industrial revolution, when human labour started to be replaced by machines; the second stage was
related to mass production using electric power; the third was associated with informatisation based
on computers and the Internet; and the fourth has been linked to artificial intelligence, cyber-physical
systems, and the Internet of Things [100]. Additionally, and more recently, some authors have mentioned
sustainability as the new revolution that has emerged in the past few years [101]. Sustainability has
been studied by the scientific community from different perspectives, such as pollution in cities [102],
traffic jams [103], overcrowded cities [104], and food security [34]. In this new era of environmental
concerns and technological advances, new lifestyles and new job opportunities have emerged. This
era has created new opportunities—one of the most relevant opportunities for people working in a
growing number of jobs is the possibility of deciding where they want to live. Therefore, different
challenges, opportunities, strengths, and weaknesses are being faced in urban living.

From the socio-economic and technological perspective, there are plenty of drivers that may be
responsible for migration movements from large cities to rural areas, or small–medium sized cities,
such as housing prices, industry 4.0, telecommuting, distance-learning education, Internet, electric
cars, aerial vehicles, and digital medicine, health, and therapeutics. They have all been recognised as
drivers to interpret these future human settlements.

Currently, one of the most critical topics related to large cities worldwide is the supply/demand
imbalance in the housing market. As a result, housing prices have soared [105]. In 2019, Hong Kong,
San Francisco, New York City, Zurich, Paris, and London were ranked as the most expensive cities
to buy or rent a home [106]. In some of these cities, middle-class families have lost the power to live
inside their boundaries since their disposable income has not followed the same growing trend. This
situation has been forcing many people to migrate out of these large cities over the past few years [107]
and can contribute as one of the main push factors that encourage people to move from large cities to a
‘cyberspace’ located in a rural area and/or a small–medium sized city.

With the paradigm of industry 4.0, introduced in the early 2010s [108], new challenges are being
faced worldwide. One of them is related to digital and technological employees that have been
allowed to work and study remotely [109], and thus they are free to decide where to live [110]. A new
technological generation of staff using the capability of the cyberspace has been developing in the past
few years. Some technological advances in Internet connection, such as new fibre-optic technology [111]
and 5G Internet [112], have increased Internet speed and coverage worldwide. Companies such as
Google, Facebook, Airbus, Boeing, and SoftBank, have been working in projects targeted at spreading
the Internet to the most remote populated areas worldwide employing satellites, drones, balloons,
and airships. Consequently, these technological signs of progress have led us to believe that physical
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distances will be blurred in the near future, allowing people to access the Internet for personal or work
purposes in the most remote areas in the world.

Equally as fast have been the recent developments in mobility, particularly in the market of electric
cars to transport people, and in the market of aerial vehicles (e.g., drones) to transport goods. These
advances have contributed and will further contribute to reducing environmental impacts by cutting
CO2 emissions; lower economic costs by decreasing maintenance and production costs [113]; and
increase the mobility of people, goods, and products [114]. Additionally, some other drivers, which
do not depend on a person’s location, will contribute to reducing the isolation of areas outside large
cities, such as digital medicine, health, and therapeutics (allowing practitioners to increase the early
identification of diseases) [115]. Therefore, these mentioned drivers can directly or indirectly play a
relevant role in the emergence of new inhabitants in rural and small–medium sized cities (out of large
cities) in the near future, and they may later shape the new forms of human settlements.

Then, we argue that, apart from the widely used socioeconomic, political, and environmental
explanatory variables in the complex spatial models’ analysis, we need to integrate these new
technological drivers in these analyses. This is even more evident when we are facing, particularly in
recent years, increasingly improved technological development. This will allow the projection of a
sustainable population growth in low-density areas and in that way, it will allow the demonstration
of better alternatives for urban growth and thus better anticipation, interpretation, assessment,
and mitigatation of the impacts of the spatial location of future human settlements.

This understanding may be helpful to some governments worldwide, in which they set out to
mitigate the imbalanced population distribution in a region or a country; to strengthen territorial equity
and territorial cohesion; promote decentralisation of state functions; and to promote a polycentric urban
system by increasing the number of cities with supranational polarisation [116]. Thus, anticipation of a
better sustainable urban growth in low-density areas can contribute to the creation of better land-use
planning strategies; contribute to land-use sustainability [117], and the promotion of territorial cohesion
in a country or region.

6. Conclusions

Planning strategies are focused on opportunities, organisational strengths, and framing processes.
These strategies support decision-makers by enabling them to use skills that will lead to better decisions
about future actions [118]. With the help of complex spatial models, it is possible to anticipate and
understand future land-use dynamics, and to create land-use strategies accordingly [53,119]. In the past
two decades, the majority of studies that deal with urban and population growth prediction, complex
spatial models, and spatial planning, have analysed urbanisation and suburbanisation processes in
large cities [68]. However, these analyses still lack the combination of these three dimensions for the
study of exurbanisation processes in low-density populated areas.

Large cities are expected to keep on growing worldwide. However, a ‘cyber-exurbanisation’
process can contribute to the mitigation the population imbalance between large cities, with high-density
populated areas, and rural areas and small–medium sized cities, with low-density populated areas.
The future development and advance of some technological drivers and the desire of some people to
live in a place with natural amenities and idealised lifestyles can promote new locations where people
wish to live, creating new forms and new human settlements.

Urban population growth is the result of a complex process and represents the consequence of
interactions in space and time between environmental and human dimensions [120]. Complex spatial
models can provide an epistemological approach to enable us to better recognise it. Furthermore, it
can help planners in the decision-making process to clarify unpredictable conditions, to identify, in
time and space, plausible future images, and ensure a better quality of the living environment [121],
identifying the valuation of different land-use options and socioeconomic settings. Thus, coupling
complex spatial models, by creating spatial scenarios of future growth of human settlements, with
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land-use planning policies can better indicate alternatives for future population spatial allocation,
and thus mitigate the population imbalance between low- and high-density populated areas.

This commentary can be valuable to create sustainable development strategies for understanding
future land-use uncertainties. Moreover, it endeavours to examine directions for future scientific
research, and we believe it will further help researchers and decision-makers to better interpret future
human settlements based on the new era of technological and environmentally sustainable dimensions.
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Abstract: The process of population concentration in cities is a worldwide phenomenon—not yet
finished—which has led to a widespread rural exodus and abandonment of rural areas. In Spain it
occurred very abruptly from 1960, leaving numerous population centers abandoned in the northern
half of the country. It is the so-called “empty Spain”. This problem has recently transcended from
the local to the European level and has become part of all political agendas such as “the fight
against the demographic challenge”, which the European Commission will finance in the next
programming period 2021–2027. However, retaining the population in rural areas is a very complex
problem that is difficult to solve. The aim of this article is to show that a polycentric system of
towns, well distributed throughout the territory—as happens in Extremadura—has sufficient capacity
to stabilize the population in the rural environment and is a viable and global alternative to the
demographic challenge through the rururban partnerships and the integrated territorial investments.
This article studies, as an empirical reality and demonstration effect, the autonomous community
of Extremadura, an inland region bordering Portugal, in the southwest of the Iberian Peninsula,
which has no abandoned nucleus and still maintains 50% of its population in rural areas, compared
to a national average of less than 20%.

Keywords: accessibility; GIS; partnerships; population; rural territory; territorial planning

1. Introduction

The current process of urban concentration and rural depopulation is due to a territorial
organization and a settlement that do not adjust anymore to the current socioeconomic characteristics.
In this sense, it could be affirmed that the abandonment of rural areas, especially smaller towns, is a
spontaneous adaptation to the thoughtful socioeconomic and technological changes that have occurred
especially in recent decades, as well as a logical response from the population to the current demands
for quality of life and social well-being. This has led the rural population to concentrate in urban
centers and in some regional capitals. This was stated in the Europe 2000 document [1], which already
indicated that “European society has therefore become largely an urban society” and that “the urban
area becomes a magnet for growth in the region”.

Since 1960, Spain has been facing a serious problem of widespread rural depopulation in the
northern half of the country, where there are many totally abandoned population centers. As indicated
in the Spanish urban agenda [2], “depopulation is fundamentally a territorial problem and one of lack
of strategic vision and supra-local development”.

Rural depopulation is not just a problem in Spain or in the Mediterranean, it is a burning issue in
most EU countries, which is why all the European institutions are currently planning “the fight against
the demographic challenge”, basically oriented towards aging and rural depopulation. Hernández
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Luque [3], in relation to the reform of the CAP for the period 2021–2027, expresses this concern for the
future by stating that “the urgency of problems such as depopulation, aging—or limited access to basic
services requires innovative responses and greater synergies”.

Spain is institutionally addressing the challenge of rural depopulation, which is currently on the
political agendas of all administrations. Thus, among the measures of territorial order proposed by the
Senate to face the demographic challenge [4], it is indicated that it is necessary to adopt “measures
that promote the concept of ‘functional region’, by fostering ‘regional centrality’”. Later, the National
Commissioner for the Demographic Challenge [5] makes a clear reference to this issue by indicating
that “... also the headwaters, the intermediate cities or the small provincial capitals are basic to achieve
the dynamization of the spaces in demographic risk...”.

References to cities and the major role they should play in stabilizing the rural population are
increasingly frequent in all institutions. Cities have become the essence and fundamental axes of
development, the nodes that structure the entire territory into a system of urban or functional areas,
delimited according to the size and accessibility of each city.

This project seeks to demonstrate, that a polycentric system of cities, as the one of the case of study,
Extremadura, is capable of decentralizing socioeconomic development, correcting territorial differences
and stabilizing the rural population. This is indicated in the territorial agenda of the European Union
2020 [6] when it points out that “a polycentric and balanced territorial development of the European
Union is a key element for achieving territorial cohesion”. In opposition to the depopulation of the
“emptied Spain”, which mainly characterizes the northern half of the Spanish country, the population
of Extremadura has been highly stabilized until the recent economic crisis, even in municipalities with
less than 1000 inhabitants. Thus, Extremadura is one of the few autonomous communities in Spain
that does not have any abandoned municipality. These characteristics could probably be extended to
the southern half of Spain and to a large part of the rest of the Mediterranean countries of the EU.

The development of telecommunications and the competitiveness imposed by globalization have
forced to the cities and their functional areas to organize themselves in networks and to become
more complementary, generating synergies and much broader and more competitive economic spaces.
The European spatial development perspective (ESDP, art. 183) [7] considers these urban networks as
diversified development strategies, especially regarding the creation of networks of smaller towns in
less densely settled and economically weaker regions or border areas (art. 75, 76 and 99), as the only
opportunity to overcome development difficulties. It is about generating greater joint synergies for
a more harmonious and balanced territorial development.

Copus [8], in relation to these networks and rural development, points to the option of rural–urban
relationships more cooperative, sustainable and with ecological production and consumption chains
within their own rural hinterlands.

Since the beginning of the last decade of the 20th century, the EU has implemented rural
development programs, with the aim of diversifying activities and stabilizing the rural population.
Although these programs have contributed to the diversification of rural incomes and the maintenance
of the population, the he most optimal results have been achieved in territories where urban networks
have promoted the diversification of activities and employment for their rural environment, as well
as the provision of facilities and services. This is essential for the quality of life and well-being that
today’s society demands. Ultimately, integrated rururban development must be key to stabilizing the
rural population.

Accordingly, the network of urban initiatives (RIU) [9], which prepared the work for the
integrated sustainable urban development strategies (ISUDS), states that “in synthesis, sustainable
urban development should be progressively channeled towards functional urban areas and polycentric
urban systems and towards renewed forms of rural–urban cooperation”. Subsequently, the Spanish
urban agenda [2], “it pursues to connect the urban and rural environments” and “promote maximum
interconnection between rural and urban areas”, proposing a territorial model that takes into account,
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together with “metropolitan areas, new centralities and functional urban areas where new relationships
are generated territorial and agglomeration economies and flows between various municipalities”.

This study proposes a topic that has been widely discussed since the 1990s and that has intensified
in the last decade, both at the research level and at the political level: a polycentric urban system of small
and medium-sized cities which provide employment and services to their rural areas of influence and,
because of this, have contributed to the stability of the rural population. Therefore, it starts from a very
consolidated approach and, in principle, it could seem evident and not original. However, in spite
of that, it is still to be implemented and developed in EU policies and in most European countries.
This is due, largely, to the lack of experiences of success and good practices of rururban development
and therefore, to the distrust in the success of a possible financing. As Artmann et al. [10] indicate,
“rural–urban partnerships are sometimes regarded as a concept with lacking content, because it is
difficult to prove the effectiveness or rural–urban partnerships with hard facts”.

It is our intention to provide with this work, a case study, the autonomous community of
Extremadura, an inland region on the border with Portugal in southwest Spain, which is a reference
of good practices and rural experiences for both the EU Rural programs and the OECD [11,12] and
with a territorial organization of small and medium-sized cities, well distributed over most of the
territory, which provide facilities and services, but above all diversified activities, employment and
multisectoral income not only to their inhabitants, but also to those in their rural environment and
which have contributed to the stabilization of the population in their functional rural areas.

The ESPON Strategy [13] ensures that “making Europe open and polycentric is the most
convenient territorial strategy supporting the competitiveness, social cohesion and sustainability
goals. The efficiency and quality of the European territory lies in networking cities of all sizes, from
local to global level [ . . . ]. The roadmap to make Europe smart, inclusive and sustainable, requires the
European territory to become more open and polycentric”.

For this purpose, it would be desirable to develop integrated rurban policies and investments and
to strengthen the main town of the county in peripheral areas. Although these are recommendations
from the European institutions, there is no specific funding or instruments for their implementation.
This is stated in the opinion of the European committee of the regions [14] on in “the improvement of
the implementation of the territorial agenda of the European Union 2020” (2015/C 195/05), which points
out the importance of relations between cities and their areas of influence and calls for a “policy
approach” that promotes the creation of functional regions. In addition, the Directorate-General for
regional and urban policy of EU in its “Opinion on integrated sustainable urban development for the
period 2014–2020” [15]) expressed the possibility of having integrated management tools for this as the
integrated territorial investments (ITI), community led local development (CLLD), etc.

For the moment, EU policies continue to consider rural development programs and urban
development programs separately.

That is why we intend to continue insisting on the need to articulate and promote a polycentric
system of cities with integrated territorial investments, with the certainty that the desired effects will
be achieved, as has happened in Extremadura, even without any specific funding.

Throughout this study, first it reviewed the recommendations of the EU and the other European
institutions with reference to this issue. Second, the methodology used is described, through the
selection of the main small cities in Extremadura and the classification of its rural municipalities
according to the distance to these small cities. In addition, third, the relationship between urban
accessibility and the demographic dynamics of all population centers will be analyzed, with the idea
that less accessibility corresponds to more regressive demographic dynamics and greater depopulation.
Subsequently, proposals for spatial planning will be offered and conclusions will be drawn.

2. European Policy of Urban and Rural Integration

In this second section, a review is sought of EU policies in relation to polycentrism, partnerships
and rurban integration, an approach that is increasingly explicit in the documentation emanating from
the various national and European administrations.
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The EU, with a certain delay and sectoral approaches, has been articulating policies and instruments
to face, separately, the agrarian problems initially and the urban problems later. This was confirmed
at the time by the General Director for regional policy, Dirk Ahner [16], when he said “However,
the methods used under LEADER and URBAN were confined to rural and urban environments,
but without any real interaction between them”. Since then, despite the proliferation of institutional
documents, very little progress has been made in urban functional integration policies. This is despite
the fact that since the end of the 1990s, scientific and political recommendations for integration between
the city and the countryside will follow, especially by the European Commission (EC) and the European
Parliament. However, according to Copus [8] “It finds that the evidence of significant benefits for
rural areas, from either ‘growth pole’ policies or more recent ‘rural–urban cooperation’ initiatives,
is scant”. Along with the European EDORA Project (European development opportunities for rural
areas) [17], also the ROBUST project (Rural–Urban Europe) can be mentioned [18] or the ESPON
strategy [13], with which policies in favor of integration between urban and rural areas have been
studied and recommended. Furthermore, there are OECD studies [19], as well as others carried out
by entities such as the Committee on Regional Development (REGI) of the European Parliament,
the European committee of the regions (CoR) or Ministers responsible for spatial planning (CEMAT) in
their successive informal meetings [6,14,20]. However, there is still no decisive European policy in this
regard, possibly because evidence and experiences are lacking.

The agrarian measures were soon reflected in the common agricultural policy (CAP) in view of
the problems of the sector. Nonetheless, already in the Single European Act [21] economic and social
cohesion was proposed and the environment and rural development began to be discussed, albeit in
a very vague manner, this materializing in a communication from the Commission to the Council and
Parliament (1988) about “The future of the rural world” [22]. In 1991, the rural development programs
(RDPs) were created through the LEADER Approach [23] and later, in 1996, the PRODER program [24]
in the Spanish territory.

The “Agenda 2000: For a stronger and wider Union” [25], edited in 1999, modified the CAP and
made a specific reference to rural development as “Second Pillar of the CAP”. Although the common
agricultural policy has been maintained even with modifications, it has tended to further enhance rural
development and, since the late 1990s, to greater urban–rural integration, highlighting the essential
role that the city should play in its rural environment in all organizations and forums.

As for urban policy, this is even more recent, starting specifically in the Europe 2000
Communication [1]. In this communication, it is pointed out that a more harmonious urban system is
necessary, with the impulse of small and medium-sized cities, in order for them to carry out a role
of intermediation and bridge between the metropolises and the most depopulated areas, in a clear
reference to rural areas. For the first time, there is an indication regarding the integration between the
city and the rural environment.

All the above are references that gradually crystallize, first with the Corfu European Council
(1994) [26] and then, with the Europe 2000+ Communication [27], where the need for a “systematic
strengthening of rural cities” and “the preservation of balance and equity between rural and urban
areas” is mentioned. It is done with greater emphasis in the Cork Declaration (1996) [28], about Rural
Europe—Perspectives for the Future, in which a determined bet is already made to “reinforce the role
of small towns as integral parts of rural areas and key development factors”. Given that this objective
is stated in point 3, on Diversification, it seems that the city looms as support for diversification of
economic and social activity for their rural hinterland, this being an aspect that will take shape at
the end of the decade. In the 2nd European Conference on rural development of Salzburg (Austria,
2003) [29], the same theme will continue to be emphasized, indicating in the preamble of its Declaration
that “convinced [ . . . ] a balanced relationship between the countryside and urban areas”. However,
they are not only mentioned in documents and actions referring to rural areas, but also in the European
territorial planning policy, with the design of the ESDP (1999) [7]. In it, the necessary association
between the city and the countryside and an endogenous, diversified and efficient development of rural
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spaces is specified. Furthermore, the ESDP has marked a clear trend towards integration between urban
and rural areas, trying to “overcome the outdated dualism between city and countryside” (Art. 65:21)
and later insisting that it should be “a re-evaluation of the relationship between city and countryside
as a functional, spatial entity with diverse relationships and interdependencies” (Art. 92:25–26).
The strategy even sentences that “the future of many rural areas is becoming increasingly related to
the development of urban settlements in rural areas” and raises a “polycentric urban system where
the small and medium-sized towns and their inter-dependencies form important hubs and links,
especially for rural regions”. Moreover, it indicates that “the towns in the countryside, therefore,
require particular attention in the preparation of integrated rural development strategies” (Art. 93:26)
sharing the responsibility for their mutual development. Hildebrand expressed himself in similar
terms [30].

In the opinion of the European committee of the regions (CoR) about the European spatial
development perspective (ESDP) [31], four areas of action are proposed. One of these areas deals with
the intention of creates the partnership between urban and rural areas and the role of the second ones.
Moreover, CoR establishes that “a polycentric urban system where the small and medium-sized towns
and their inter-dependencies form important hubs and links, especially for rural regions” (C93) and
emphasizing that “in rural problem regions only these towns are capable of offering infrastructure and
services for economic activities in the region and easing access to the bigger labor markets”.

The proposals for integration between the city and the countryside are becoming increasingly
explicit and assiduous in all the documentation issued by the EU.

The socioeconomic development of rural territories necessarily involves the generation and
diversification of employment and income unrelated to the agrarian sector and in relation to its
neighboring cities. In this sense, the Agenda 2000 [25] and the 2nd European Conference on rural
development of Salzburg [29] stipulate that it is necessary to “recognize that the development of rural
areas can no longer be based on agriculture alone, and that diversification both within and beyond the
agricultural sector is indispensable”.

In 2004, in the proposal for a council regulation laying down general provisions on the European
regional development fund, the European social fund and the cohesion Fund [32], it is stated that “in
view of the importance of the urban dimension and the contribution of towns and cities, particularly
medium-sized ones, to regional development, greater account should be taken . . . ”. Furthermore,
it is specified that “the assistance shall, appropriately, support urban regeneration particularly as
part of regional development and the renewal of rural areas, etc., through economic diversification”
(Art. 3.3:25), taking a further step towards the economic endowment and financing of this urban–rural
territorial policy, which at this time has not yet been achieved. It also insists on the “reinforcement of
links between urban and rural areas” (Art. 9.4:12).

The reflections and recommendations that are established by European Commission in the Third
report on economic and social cohesion: A new partnership for cohesion convergence competitiveness
cooperation are deeper and more extensive [33]. Thus, in this report, the development of rural areas
is directly linked to proximity to their cities “whereas a number of rural areas are suffering from
inadequate economic links with neighboring small and medium-sized towns and their economies
are often weakening as a result [ . . . ] while rural areas where there are no towns of any size are
experiencing falling population and a decline in the availability of basic services”. Moreover, this same
report establishes three types of rural areas according to the extent of their integration into the rest of
the economy and their links with large centers of activity:

(1) Areas integrated into the global economy, which are experiencing economic growth;
(2) Intermediate rural areas relatively far from urban centers, but with good transport links and

reasonably well-developed infrastructure, which tend to have stable population and to be in the
process of diversifying economically;

(3) Isolated rural areas that are sparsely populated and often situated in peripheral areas, far from urban
centers and main transport networks. Their population is generally dependent on agriculture
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and in decline, as well as they tend to have an aging population, poor infrastructure endowment,
a low level of basic services, low income per head and a poorly qualified work force. Furthermore,
these areas are not usually well integrated into the global economy, so there is a need to develop
links with towns even if they are relatively far away.

In Leipzig (2007) [34], in The Territorial Agenda of EU, it is stated that “city regions are thereby
surrounded by urban centers and rurally characterized areas and rural areas are surrounded by regional
centers and small and medium-sized towns. This is what we call urban–rural partnership”, which is
a concept that the OECD later endorses and promotes [19], linking this whole approach with transport
networks, mobility and accessibility, as well as with new forms of territorial governance between cities
and their functional rural areas.

In response to the previous Leipzig Conference, the EU (2008–2009) launches the “Green Paper on
Territorial Cohesion, the way ahead” [35], in which it points out that “small and medium-sized towns
are more important than their size may suggest, providing infrastructure and services that are key to
avoiding rural depopulation and urban drift”. At the same time, it is emphasized that “regions and
cities are the territorial platform where policies get connected and gain added value”.

In the territorial agenda 2020 (Gödöllő, 2011) [6] it is pointed out that “we acknowledge the
diverse links that urban and rural territories throughout Europe can have with each other, ranging from
peri-urban to peripheral rural regions. Urban–rural interdependence should be recognized through
integrated governance and planning based on broad partnership [ . . . ]. In rural areas, small and
medium-sized towns play a crucial role; therefore, it is important to improve the accessibility of urban
centers from related rural territories to ensure the necessary availability of job opportunities and
services of general interest”. Likewise, it is also recognized in this Agenda [6] that “rural, peripheral
and sparsely populated territories may need to enhance their accessibility, foster entrepreneurship and
build strong local capacities [ . . . ]. Special attention may need to be paid to underdeveloped peripheral
rural and sparsely populated areas where disadvantaged social groups often suffer from segregation.
Territories facing severe depopulation should have long-term solutions to maintain their economic
activity by enhancing job creation, attractive living conditions and public services for inhabitants
and businesses”.

In the Informal Meeting of EU Ministers Responsible for Territorial Cohesion and Urban Matters
Letonia with the Riga Declaration (2015) [36], it is stated that:

“2. Small and medium-sized urban areas (SMUAS) fulfil important economic and social functions
being centers for jobs, public and private services, nodes of local transport, etc. 3. SMUAS are,
therefore, essential to avoid rural depopulation and urban drift, promoting more balanced overall
regional development. Yet they also contribute to development of metropolitan areas being connected
in a polycentric network”.

The opinion of the European committee of the regions [14] recognizes that “the effective functioning
of small and medium-sized towns and the diversification of rural economies are essential steps towards
fully implementing the territorial agenda” asserting that “they play an active role in ensuring well-being
and prosperity to the inhabitants of surrounding rural areas because they are centers for employment,
services, local transport hubs and guide growing transport demand. They therefore play a role in
limiting depopulation of urban and rural areas”.

In the CORK 2.0 Declaration “A better life in rural areas” (2016, 5) [37], the European Union
recognizes that “EU support should strengthen rural–urban linkages and align the sustainable
development of both rural and urban areas”.

In the Pact of Amsterdam [38], the report urban agenda for the EU is drafted and indicates that
“a growing number of urban challenges are of a local nature, but require a wider territorial solution
(including urban–rural linkage) and cooperation within functional urban areas [ . . . ] urban authorities
therefore need to cooperate within their functional areas and with their surrounding regions, connecting
and reinforcing territorial and urban policies”.
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Finally, in the Opinion of the European committee of the regions (127th Plenary Session, 2018) [20]
it is requested that “the integrated territorial investments (ITI) approach should be more fully exploited
beyond urban areas, where it is most frequently used now, and implemented more widely in rural and
functional areas”, although a multilevel governance framework is lacking.

In Spain, as in most European countries, these recommendations and agreements have not
been taken into account, despite the fact that the competent Ministries have included it in different
documents, as in the cited Spanish urban agenda [2], but with little result.

In the case of Extremadura (study area of this work), the role of the city in rural development is
only mentioned in the Territorial Study of Extremadura II [39], where it is stipulated that “the balance
and viability of rural areas is basically conditioned by the dynamism of medium-sized cities that must
constitute an authentic interrelated urban framework that allows the integration of these rural areas
with the neuralgic nodes of the urban system and with the main areas of activity and development of
the autonomous community ”.

More specifically, the Government of Extremadura pronounces itself, through the Ministry of the
Environment and Countryside, Agrarian Policies and Territory [40], that mentions the Coworking and
Networking Rural–urban initiatives “with the purpose of advancing a territorial strategic vision on the
consideration of rural–urban spaces as a single geographic space and applying solutions adapted to
the needs of both on the same vision on them”.

All are proposals and initiatives that, however, have not had sufficient instruments or applicability
for optimal development. In any case, practically from the beginning of the autonomic phase
(early 1980s) the regional government of Extremadura undertook a process of decentralization of
administrative, facilities, services and productive and social infrastructures towards the main cities.
This has contributed to their empowerment as county seats, their development and that of their
rural environments, relying on the improvement of road infrastructure and a balanced territorial
distribution of cities. With this, it has been possible to stop the emigration bleeding and stabilize the
rural population to a great extent [41].

Subsequently, in Law 11/2018, of 21 December, on “Territorial planning and sustainable urban
planning of Extremadura” (BOE, 35, 9 February 2019) [42], it is indicated that “finding the balance
between rural and urban has been the center of the policies for the regional government of Extremadura
since its constitution”. Undoubtedly, an important effort has been made in the decentralization of
facilities and services to the main cities, although there are still extensive peripheral areas, very isolated
and inaccessible, without county seats in some cases and, in others, with poorly developed towns in
backward environments with regressive demographic dynamics. In any case, as in the rest of Spain,
a decided urban–rural comprehensive development policy is lacking, which has sought to articulate in
the Territorial Strategy for the Demographic Challenge and Territorial Balance in Extremadura, already
proposed in the CES Report [41].

3. Materials and Methods

As discussed in the introduction, cities are the axes of economic and social life, but increasingly
rapid changes, especially technological ones, have caused disparate transformations in the urban
system and rururban relations. Thus, Copus [8] study about “functional region failure” and new
theoretical trends, some still incipient, which do not have the corresponding support, either practical
or applied in European policies and programs. While in agreement with Copus [8], it must be borne
in mind that in regions such as Extremadura and in other areas and countries of Southern Europe,
traditionally agrarian and more backward, a traditional urban system still prevails with a set of
small and medium-sized cities poorly hierarchized and disorganized in permanent competition and,
therefore, quite isolated. However, these areas structure their respective territories or functional areas,
although not the regional space as they are not organized through cooperation or complementary
networks. In any case, they have formed a very stable, rigid and unalterable structure for decades,
without the ability to adapt to the changes and transformations that are taking place on a global
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scale. As Pillet [43] states, the Spanish urban system, although it was reorganized, presents a poor
hierarchization, is unbalanced and has serious difficulties for territorial structuring.

From this perspective, it is difficult for cities to radiate development to their rural areas, but they
make them participants in their own development, as they need the labor reserve of this rural
environment. Thus, the urban areas collaborate and cooperate with their respective functional areas
with a diversified offer of employment unrelated to the agricultural sector and with the generation of
a system of complementary multi sectoral incomes that allow a decent standard of living for the rural
population. Consequently, rural population is also endowed with proximity facilities and services,
stabilizing its population and promoting new rural dynamics.

In Extremadura, cities and their functional areas form a well distributed (although not organized)
inherited polycentric system throughout most of the territory. This has allowed the stabilization of
their population from 1980 or 1990 to 2012, at which time the crisis reached its greatest impact and
reversed the previous trend.

In this and other Spanish regions, since the 80s of the last century, a set of interactions was
generated between cities and their rural environments that are not normalized or organized, nor do
they depend on specific policies or financing, so they are spontaneous and depend on personal
decisions. As Berdegué and Meynard state [44], “functional territories are [ . . . ] social constructions,
that is, spaces that emerge and acquire identity from the life and concrete activity of social actors
over time”.

This urban system articulates functional areas that are not very dynamic, but very open. In some
cases, the rural population decided to migrate to the cities and, in other cases, it was integrated into
urban development through increasing mobility, highly changing and inherent in modern-day society.
As Velázquez and Estebaranz say [45], “it is possible to speak of a relocation of the rural population,
since the most isolated rural areas are emptying out while a concentration of this population is taking
place in those closest to the urban centers”.

The general hypothesis of this study (see Figure 1) is based on the fact that the rural stability
of Extremadura is mainly due to a territorial organization formed by a polycentric system of cities
well distributed in most of the regional territory that provide facilities and services and, above all,
diversified activities, employment and multi sectoral incomes not only to its inhabitants, but also to
those of their rural environments, contributing to the stabilization of their rural functional areas. It is
referred to in the graph as urban accessibility and demographic dynamism.

This more generic hypothesis contains two other more specific ones, according to its content:
urban system and accessibility.

(a) The first hypothesis is based on the consideration that Extremadura has a system of cities
well distributed throughout the territory, forming a polycentric urban system. To respond to
this hypothesis, the main cities of the region have been selected, those with more than 10,000
inhabitants, which according to the criteria of the National statistics institute (INE) are the
nuclei considered to be urban in Spain. However, in addition, resorting to the evolution of the
population, they are the only nuclei that present a positive demographic trend throughout the
20th century until very recently. They are located in the most developed areas with population
densities around the national averages. All the municipalities below this threshold, on the other
hand, have a negative evolution.
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Figure 1. Methodology and hypothesis. Source: the authors.

Although population volume is often used to establish urban rank and hierarchy, since population
size is an important variable, it cannot be an exclusive or definitive criterion, due to the diversity of the
territorial structures of the Spanish population. As Precedo indicates [46] “a Galician settlement with
a thousand inhabitants can achieve the same organizing function as an Andalusian town with more
than 10,000 inhabitants”. Other authors have resorted to market share, trade as the most characteristic
activity, administrative services, public transport concessions, etc., and, in the Report on Large Cities
in Spain (2001), the use of various criteria or variables together with that referring to the population
is recommended.

In the case of Extremadura, Sánchez Zabala [47] applied a multivariate analysis and Arenal-Clave,
in the System of Cities of Extremadura [48], initially classifies urban settlements according to their
population, but also in relation to a synthetic index of functionality, which is determined by public and
private services and wholesale commercial distribution. The results of these studies could have been
used, but the time that has passed leads us to adopt the decision to consider the commercial areas
together with the population variable, since they are a very distinctive urban indicator. Only cities
with a definite urban rank are able to articulate the system of commercial areas that, in short, come to
be functional areas.

For this, it has been decided to use the main cities in the region according to the Socioeconomic
Atlas of Extremadura 2019 [49], from the Institute of Statistics of Extremadura. This document dedicates
his fourth volume to the commercial areas in the region with enough territorial precision. They are
12 small cities than 10,000 inhabitants, and according to SNI (Statistic National Institute) criteria are
considered as urban. Furthermore, they are the only municipalities that show a positive demographic
trend throughout the 20th century until very recently. These are located in the most developed areas
and with population densities around the national averages. Municipalities below this threshold,
on the contrary, have a negative evolution. In Extremadura, there are only two cities that have little
more than 10,000 inhabitants (Olivenza and Villafranca de los Barros) and that are not the head of
commercial areas according to the Socioeconomic Atlas of Extremadura 2019 [49]. This is because
Olivenza is located a few kilometers from the main city of Extremadura, Badajoz and other small cities
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as Villafranca de los Barros, Almendralejo and Zafra. Therefore, Olivenza is strangled and have not
been able to develop its own commercial area. Moreover, so it has not been added as small cities of
this analysis. In the opposite case, Trujillo appears which has less than 10,000 inhabitants, but has
an extensive traditional commercial area due to its geographic location. Moreover, therefore, in this
case, Trujillo has been added to this analysis as a small city.

(b) In the second specific hypothesis (Figure 1), which concerns accessibility, it is assumed that urban
areas are articulated according to distance and the transport system and accessibility, with an
influence that is degraded according to the time and resources invested in travel.

To test the hypothesis, that is, that the urban areas are articulated according to distance and the
transport system, with an influence that is degrading according to time and the resources invested
in travel, that is, depending on accessibility, the national road map (from the Ministry of transport,
mobility and urban agenda) and the road map of the regional government have been used. It seems
reasonable that this road network is that maintains the weight of current mobility and rururban
interactions. With the twelve urban centers, the minimum travel times in minutes (impedance) have
been obtained from each of the remaining 376 municipalities in the region to the closest city among the
twelve ones selected following methodologies already used in previous work [50].

It was determined to calculate the time taken from the rural municipalities (less than 10,000
inhabitants) to the 12 small cities. For that, it was necessary to transform the polygonal layer of the
municipalities, without taking into account those disseminated, to a dot layer that represent the
centroids to calculate, later, their distance to the closest urban center (using the vertices generated).
It is necessary to note that the study of accessibility is based on graph theory (these are a collection of
nodes) [51,52]. The nodes correspond to the centroids of the population centers, which are connected
by edges that are all communication paths. Thus, it is possible to know which node is attached to
each edge to calculate the travel time between both nodes. Considering this, the minimum travel
time of each population rural center to the nearest point of the urban ones are calculated in this
paper. For this, it is necessary to know the hierarchy of the network and rely on impedance since it is
a fundamental element in the study of accessibility [53]. The impedance is obtained in minutes and it
is the minimum time for a vehicle (in this case, a car) from a population rural center to the nearest
urban center. It is then obtained with network analyst tools from a GIS (closest facility). Subsequently,
the IDW (inverse distance weight) method was used to capture the minimum travel time on a map,
which allows interpolating cell values by combining a set of points to determine the inverse distance of
these values [50,54,55].

Then, three ranges of municipalities have been established: those closest to the small cities (with a
travel time of less than 15 min), those located between 15 and 30 min and the most remote and
peripheral (with more than 30 min of displacement). Other studies and even the department for
regional and urban regional and urban policy (DG REGIO), which is based on OECD studies, reach up
to 60 min and Reig the alt. [56] reduces it for Spain to 45 min, since at the national level, if it is reduced
further, most of the population would be in a situation of inaccessibility.

When descending to a regional scale, the territorial organization is very diverse, in such a way
that in this region the influence of small cities or simple county seats is very small, sometimes barely
exceeding 15 min, which is why we have estimated 30 min as the maximum limit for rururban
interrelations. On the other hand, this region does not have the highway system that exists in other
Spanish or European regions and, although it has an acceptable road system (average of 95 km/h),
the 60 min journey time (even the 45 one) seems to us to be very excessive, especially for some health
and education services. In any case, it will be possible to verify if the decision is correct or not when
comparing the demographic variables between the ranges of municipalities and when ascertaining the
volume of population within this radius.

Finally, in the discussion section, it is intended to insert a proposal to integrate most the regional
population in the maximum environment of 30 min of travel.
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4. Results

4.1. Urban Polycentrism in Rural Areas

The initial result has been the twelve cities that appear in Figure 2. This model basically coincides,
although with small variations, with the results obtained by Sánchez Zabala [47] and its multivariate
analysis and by Arenal-Clave [48], who used other criteria, as mentioned. This demonstrates the
strength of the urban system, its territorial roots and its temporary stability. These are small and
medium-sized cities in which the service sector prevails, highlighting commercial activity and transport,
which fits into the schemes proposed by different authors for quite some time for other areas of Spain.
Estébanez and Martín Lou [57] state that “commercial and service connections between centers are
what determine a system of central places, especially in regions with a dominant agrarian economy”.
Precedo [46] indicates that “there is a relationship between economic development and the tertiary
level of cities [ . . . ] especially in small cities”.

Despite the elapsed time, according to previous references, the characterization of small cities in the
region has remained practically unchanged. The main cities, coincide with the largest populations and
with the most developed and extensive functional areas, are also a temporal constant. This network,
which is identical in all the studies mentioned since 1990 despite applying different criteria and
techniques, is formed by the two provincial capitals (Badajoz and Cáceres), which would occupy
the highest rank (coincide with the range of population between 60,000 and 150,000 inhabitants);
the autonomous capital (Mérida) and Plasencia, in a second rank (range from 40,000 to 60,000
inhabitants); and the rest, in a third rank: Coria and Navalmoral, which flank Plasencia, forming the
northern axis; Trujillo, as a subarea of Cáceres; in the central axis of Las Vegas del Guadiana, Montijo,
Don Benito and Villanueva de la Serena; and, further south, Almendralejo and Zafra (range from
10,000 to 40,000 inhabitants).

In the map, the two essential factors to explain the location of the small cities and their consequent
development are represented; these are the topography and the system of the elementary main roads
(national main roads only).

In this sense, it should be noted that all the small cities (except Cáceres and Trujillo) are located
in the sedimentary basins, which are historically the most productive especially because of their
irrigation in the middle of the last century. They are the irrigated areas in the north of the region (in the
tributaries of the right bank of the Tagus River) and in the center (in the plains of the Guadiana River)
that extend south through the sedimentary basin of Tierra de Barros. At the same time as they were
irrigated, their productions were linked to agribusiness, achieving the highest levels of development
and population density in the region, which led to a more progressive demographic dynamic and the
stabilization of the rural population in their respective areas of influence.

In a traditionally agrarian region like Extremadura, the population has tended to be concentrated
in the most productive agrarian areas. This is also verified by Arenal-Clave [48], which indicates that
“the organization and arrangement of the constituent elements of the urban system are totally related
to the spatial organization of the agrarian productive base”.
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Figure 2. Relief, main roads and 12 small cities of Extremadura. Source: the authors, based on the
National Geographic Institute (NGI) and Atlas of Extremadura 2019.

The second factor to explain this location is the transport system, especially the A-66 main
road (Sevilla-Gijón), which crosses the region in a north–south direction and the A-5 main road
(Madrid-Lisbon), with a northeast direction, due to its importance in communications, in the generation
of activities and employment and in the structuring of the regional territory. All the small cities of
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the network in the region are located around the two mentioned main roads, except Coria and Don
Benito-Villanueva de La Serena, although they are connected to them through two other regional
main roads (EX-A1 and EX-A2). Thus, a polycentric urban system is generated, although with a very
central extension in the region made up of two transversal axes along the two large sedimentary basins
(Tagus River and Guadiana River—Tierra de Barros) and a north–south longitudinal axis that crosses
them and communicates them. Along with these more developed areas, there are quite isolated and
inaccessible peripheral areas, both due to the distance to the main cities and due to deficiencies in
the transport system, with population densities of less than 10 inhabitants per km2. These are the
most backward rural areas with the lowest socioeconomic development and with the most regressive
demographic behavior, which shows that, in fact, there is a clear correlation between the distance
to the closest cities, urban accessibility and socioeconomic development, what is supported by the
European Commission in the ESDP [7]. These are areas in which an agrarian economy persists with
adverse factors such as those derived from the relief (mountainous areas of the Central System, to the
north; Montes de Toledo, to the east; and Sierra Morena, to the south; or riparian areas because of the
deep recess of the Tagus River and its entire dense subsidiary river network). In other cases, these are
historical factors, as the case of the Spanish-Portuguese border (to the west), which has acted as an
impassable and rigid barrier and repelled infrastructure and investment on both sides.

4.2. Urban Accessibility and Stabilization of the Rural Population

Urban influence is gradually degrading until it disappears with distance and travel times for
reasons of efficiency and cost. The different areas of influence are spontaneously delimited and
conform naturally depending on the urban range and accessibility of each small city. To verify it
and as previously mentioned, three ranges were established, with all the municipalities in the region,
delimited according to the travel time to the closest city among the twelve selected (less than 15 min,
from 15 to 30 and more than 30). The objective is to obtain databases and detect to what extent small
cities are influencing the stability of the population in rural areas, which is only possible through the
diversification of activities, employment and income, and ultimately, through the decentralization of
territorial development (Figure 3).
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Figure 3. Accessibility to urban network of Extremadura. Source: the authors.

The population of the 12 cities with the highest urban rank does not reach 50%, so it can be
deduced that the other half lives in nuclei with less than 10,000 inhabitants, being then Extremadura the
Spanish region with the largest rural population in the country. Later, although it has been mentioned
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that these are small rural cities and there are no large urban concentrations, it must be considered that
66% of the Extremadura population lives less than 15 min of travel to one of these 12 small cities and
87% less than 30 min. Therefore, there is a less population that is distributed over a very peripheral
fringe that is very isolated and inaccessible. In addition, other adverse factors for their development,
almost exclusively agrarian, should be analyzed in these areas, such as the mountainous reliefs of
the north, east and south of the region, in addition to the rigid and limiting border with Portugal to
the west. These are the most depressed areas of Extremadura and with persistent emigration and
regressive demographic dynamics, so they do not exceed 10 inhabitants/km2.

Regarding the evolution of the population (Table 1), it is verified that the small cities have
experienced a growth of 84.5% from 1950 to the present. The rural areas have registered losses directly
proportional to the distance, in such a way that the municipalities located in the perimeter of the 15-min
journey to the small cities show a decrease of close to 28%. While, in the range up to 30 min, the losses
already exceed 50% of its population (double that in the municipalities closest to the small cities).

Finally, in the most remote municipalities (with travel times greater than 30 min), the losses
exceed 60%. Therefore, the existing correlation between urban accessibility and population evolution
is evident, or, in other words, the influence of small cities in stabilizing the population or slowing
down the processes of rural depopulation.

Table 1. Evolution of the population (1950 = 100).

Small Cities <15′ 15–30′ >30′

1950 100.0 100.0 100.0 100.0
1960 116.2 102.9 97.0 93.1
1970 125.4 83.8 71.3 69.2
1975 127.6 77.5 64.8 59.9
1981 141.1 72.3 59.3 54.2
1986 155.2 74.5 58.5 53.6
1991 159.0 72.0 54.4 48.4
1996 157.8 75.9 55.9 48.7
2001 163.7 75.6 54.1 46.5
2006 174.7 75.6 52.4 44.2
2011 184.9 76.6 51.8 42.9
2016 186.7 75.2 49.9 40.9
2019 184.5 72.3 47.4 38.7

Source: the authors based on the National Statistics Institute (2020).

Without a doubt, the size of the municipalities is also another factor of depopulation, due to the
limitations of the smaller towns, since they do not have the most essential facilities and services or
even more employment than that generated in the agricultural sector with permanent and declining
labor surpluses, especially in smallholder areas. However, in Extremadura, even municipalities with
less than a thousand inhabitants have remained stabilized between 1990 and 2010, although it has had
a slight regressive trend due to the effect of quite negative natural growth.

In this case, the distance variable is more defining than the one referring to the size of the
population centers, since the small municipalities of irrigated land and those closest to the small cities,
which have an acceptable dynamism, contrast those found in the peripheral and mountainous areas
and that are at serious risk of depopulation. As Copus [8] indicates, a “complex mix of socioeconomic
processes, some sensitive to spatial proximity, others ‘liberated’ by transport and IT improvements,
now driven by ‘organized proximity” is developing.

As seen in Figure 4 and Table 2, the degradation of the values with distance remains constant
throughout the period studied. This is proof that the city system, already consolidated in the middle of
the last century, was already exerting its influence, although much more limited to the closest and
most accessible municipalities.
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Figure 4. Evolution of the absolute population. Source: the authors, based on National Statistics
Institute (2020).

First, the intense losses in all rural areas between 1960 and 1981 can be seen, a period in which
the municipalities of the two most peripheral fringes lost more than 40% of their population due to
the rural exodus. These losses began to diminish in 1981 in all rural areas, but largely after 1991,
especially in areas closer to small cities. However, the stability described is considered “regressive”
due to the effects of increasingly negative natural growth and not so much due to emigration, as will
be seen below.

The rural municipalities with greater accessibility to the cities separated from the rest very early,
in 1960, since their proximity allowed their population to move to the cities through public transport.
The towns on the other two most distant fringes presented a superimposed trend until 1970, from which
time the road network, public transport and the availability of own vehicles were improved. In short,
the accessibility to the small cities was improved and the population of the municipalities a little further
away (with movements between 15 and 30 min) began to move to the cities, distancing themselves
from the more distant towns and stabilizing their population. There are no great differences between
the municipalities of the two most peripheral fringes, but there is a decoupling that was increasing
imperceptibly, but constantly.

It is necessary to take into account the strong degradation of values after 15 min of travel,
since cities are small with a limited urban range and have a limited influence beyond the distance
from which a significant gap between some municipalities and others is appreciated. In addition, it is
necessary to point out the intense differences between the demographic behavior in the small cities and
that already observed in the rural municipalities closest to them. This is a consequence not so much of
current factors, but of emigration from the fifties to the eighties of the century past, whose negative
effects reach to the present and are still projected into the future.

Regarding the distribution of the regional population of the four ranges of municipalities (the small
cities and their three areas of influence) (Table 2), it should be noted that, in 1950, only 20% of the
population lived in the small cities, which would reach up to 40% considering the municipalities within
15 min compared to 26% of the population that was distributed in the most peripheral areas.
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Table 2. Proportion of the population according to the accessibility of the municipalities.

Small Cities <15 min 15–30 min >30 min Total Population

1950 20.4 18.9 34.7 25.9 100
1960 23.5 19.3 33.3 23.9 1000
1970 30.5 18.8 29.4 21.3 100
1975 33.1 18.6 28.5 19.7 100
1981 37.4 17.7 26.7 18.2 100
1986 39.6 17.6 25.4 17.4 100
1991 41.9 17.6 24.4 16.2 100
1996 41.0 18.3 24.7 16.1 100
2001 42.6 18.2 23.9 15.3 100
2006 44.8 18.0 22.8 14.4 100
2011 46.4 17.8 22.1 13.7 100
2016 47.5 17.7 21.6 13.2 100
2019 48.4 17.6 21.1 12.9 100

Source: the authors based on the National Statistics Institute (2020).

Currently, almost 50% of the population lives in the small cities and only 13% live in the
most inaccessible areas, whose proportion of the population has been cut in half. For their part,
the municipalities within 15 min have kept their population very stable, with a loss of only one
percentage point, despite the emigration they have suffered. Something similar occurs with the towns
located on the border from 15 to 30 min, which register moderate losses, although they already reach
seven percentage points.

Thus, the evolution of the absolute population is nothing more than a synthesis of the vital events
that demographic dynamics gathers, so that the variables of Gross Birth Rate, Gross Mortality Rate,
Vegetative Growth Rate and Migratory Balance Rate also maintain a degradation proportional to
distance and accessibility, as can be seen in the following table. As Oliveira states [58], “there is positive
growth spillovers from urban to rural regions in terms of population. These effects are decreasing
with distance”.

The degradation based on accessibility is especially evident in the natural growth variable,
as reflected in Table 3 and Figure 5. Natural growth is a synthesis variable in which only the small
cities still have a slightly positive balance close to zero increase. Thus, the differences between the rest
of the municipalities are very sharp and constant and with a very negative trend throughout the entire
period. Currently, the values range from −3.9 per thousand (municipalities closest to the small cities)
to −9.5 per thousand (for the most remote municipalities).

Table 3. Urban accessibility and demographic dynamics.

Gross Birth Rate Gross Mortality Rate

Small Cities <15 min 15–30 min <30 min Small Cities <15 min 15–30 min <30 min

1986–1990 13.5 13.2 12 11 7.3 9.8 11.2 12.3
1991–1995 12.2 11.6 10 9.1 7.5 9.7 11.3 13
1996–2000 10.8 9.7 8.5 7.8 8 10 11.2 12.6
2001–2005 10.9 8.9 7.7 6.9 8.1 10.1 11.4 13
2006–2010 11.6 8.6 7.2 6.6 7.6 10.2 11.3 13.4
2011–2015 10.1 7.9 6.7 6 7.8 10.5 12.2 13.9
2016–2019 8.9 7.5 6.3 6 7.9 11.4 13 15.1

Vegetative Growth Rate Migratory Balance Rate

Small Cities <15 min 15–30 min <30 min Small Cities <15 min 15–30 min <30 min

1986–1990 6.2 3.3 0.9 −1.3 −1.3 −10.2 −15.3 −19
1991–1995 4.7 1.8 −1.3 −3.9 −6.2 8.6 6.7 5.2
1996–2000 2.8 −0.3 −2.7 −4.8 4.6 −0.3 −4.1 −4.6
2001–2005 2.8 −1.2 −3.7 −6.1 10.2 0.3 −2 −4
2006–2010 4 −1.6 −4.1 −6.8 7.4 4.1 1.8 0.7
2011–2015 2.3 −2.6 −5.4 −8 −0.3 −1.1 −1.8 −1.6
2016–2019 1 −3.9 −6.7 −9.1 −4.9 −7 −7.2 −9.5

Source: the authors based on the National Statistics Institute (2020).
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The most distant municipalities started the 1980s with negative values. Then, in the early 1990s,
towns with 15 to 30 min of travel had negative natural growth. Later, towards the end of the century,
the municipalities closest to the small cities were the ones that reached the negative balances. Thus,
there was a slight slowdown in the decreasing trend around the 2006–2010 period due to slight
immigration, which was much more noticeable in the case of the small cities. In the last two five-year
periods, the drop has been very intense, even in the small cities, since they have also registered negative
migratory balances, as will be seen below.

 

NATURAL GROWTH EVOLUTION
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Figure 5. Evolution of the natural growth rate. Source: the authors, based on National Statistics
Institute (2020).

The variable of migration balances (Figure 6) is more complex in all cases, due to its more unstable
and changing nature, although a series of behavior guidelines can be specified.

Throughout the series, five-year periods with a predominance of emigration and others of
immigration alternate, but most of the time, maintaining degradation in one sense or another
depending on the accessibility to the small cities. In any case, it should be borne in mind that this
variable owes its complexity to a greater dependence on external and, above all, economic factors.

The series begins in the second half of the eighties with negative values in all cases. This period
coincides with the entry of Spain into the EU on 1 January 1986. At this time, significant resources from
the ERDF Funds entered into infrastructure and were accompanied by Spanish government policies in
construction and housing to deal with the Unemployment pockets that the late industrial reconversion
was generating after the unstable period of transition from dictatorship to democracy. Simultaneously,
works were undertaken for the Universal Expo in Seville and for the Olympics in Barcelona (1992),
so in that five-year period, a significant offer of construction employment emerged, causing massive
emigration from rural areas, but even from cities as well.

The following five-year period (1991–1995) was characterized by a generalized economic recession
and by the stoppage of activity in the construction sector. For this reason, a large part of the previous
emigrants returned to their rural hometowns, so that in this period, important immigration movements
predominated, although not to the same extent as in the previous period. In the small cities, emigration
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remained and with more intensity because of the lack of housing and the departure of a certain young
population towards the closest towns.
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Figure 6. Evolution of the migration balance rate. Source: the authors, based on National Statistics
Institute (2020).

1996–2010 was a long period of economic development and a strong attraction for foreign
immigration, which was concentrated in the cities and which finally reached all rural areas, to a greater
or lesser extent, in the five-year period 2006–2010.

In the current decade, there has been a general emigration to all population centers due to the
consequences of the economic crisis that has caused the return of a large part of foreign immigrants
to their countries of origin. If there have been slightly negative data in the first half of the decade,
in the second they have reached important values. Job losses in cities have also been important
for their respective areas of influence. For this reason, emigration has intensified until reaching the
second maximum of the entire period. Throughout the series, the degradation of the values according
to distance and accessibility has maintained, with the only exception of the small cities during the
five-year period 1991–1995.

The small cities have been able to limit the losses due to emigration only in the closest towns.
However, they have not been able to mitigate the losses due to negative natural growth, since it is due
to long-range structural factors, such as aging and high mortality, on one hand, and the drop in fertility
and birth rate, on the other. The effects of emigration are very noticeable also in other five variables,
with which the population structure could be synthesized: the average age, the active population,
the young population, the senile population and, above all, thedependency index (Table 4).
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Table 4. Relationship between urban accessibility and demographic dynamics.

Minutes/Rates Small Cities <15′ 15–30′ >30′

Total number of municipalities 12.0 93.0 176.0 101.0
Population 2019 (%) 48.8 17.6 21.1 12.9

Average age 41.1 46.3 49.1 50.2
Active population (%) 67.8 63.7 61.0 60.3
Young population (%) 15.5 11.1 9.6 9.5
Senile population (%) 16.7 25.2 29.5 31.1

Dependency Index (%) 49.8 60.5 67.7 71.1

Source: the authors based on the National Statistics Institute (2020).

The average age of the population ranges from 41 years in the small cities to 50 years in
municipalities located more than 30 min away. This is due to the continuous decrease in birth rates and
the youth population group, which is 15.5% in the small cities, while in towns that are more distant it
is already below 10%. This is mainly a consequence of low fertility rates and the lack of women of
childbearing age due to the persistent effects of emigration. The senile population, on the other hand,
is higher than the young population group in all cases, even in the small cities, where it reaches almost
17%. This senile population almost doubles in the most remote municipalities. Consequently, the labor
force is progressively decreasing from 70% to 60%.

The dependency index, which ranges between values of 50% and more than 70%, indicates that
there are more than 70 passive people for every 100 active people in the most remote towns because of
the extremely high aging that they suffer. It is evident, therefore, that the demographic dynamics are
very regressive, with little capacity for regeneration, especially in the smaller municipalities and far
from the small cities.

5. Discussion and Conclusions

According to the data presented, the influence of the small cities on the development of their
functional areas (almost exclusively rural) to which they offer facilities and services and, above all,
diversification of activities, employment and income, is very evident, favoring the stability of the rural
population. Extremadura, with a polycentric system of well-distributed small and medium cities in
most of the regional territory, has managed to maintain half of its population in rural areas, with the
highest percentage of all the autonomous communities in Spain. In addition, a certain stability of the
rural population has been fostered in the region, although this is a “regressive” stability with a slightly
negative trend since 1980. This is mainly due to a negative natural growth that is already beginning to
affect even cities due to the progressive and intense aging and the drastic drop in fertility and birth
rates. These characteristics are very widespread (higher in rural areas) due to the effects of emigration
from 1950 to 1980, which dragged between 40% and 60% of the population from rural areas.

It is also very clear that urban influence in rural areas is degrading with distance, consequently
with urban accessibility, which depends on the range and size of each city, as well as on infrastructure
and the transport system.

The polycentric urban system in Extremadura is made up of a group of twelve small cities whose
influence in their rural areas does not exceed, sometimes, the first border of the 15-min journey and
gradually degrades until it loses almost all influence beyond 30 min. It should be borne in mind that
these are small cities with little labor supply except for the cities that form the basic structure and with
a greater urban range, in which case their influence does extend even beyond 30 min. In any case,
within the maximum radius of 30 min of travel 87% of the total regional population settles. Cities have
undoubtedly slowed down the process of rural depopulation, but they have not been able to stop
the structural effects of emigration in previous decades or the drop in fertility rates. Furthermore,
there is no doubt that Extremadura, a border inland region with the highest percentage of rural
population in Spain, maintains a demographic dynamism superior to other regions with the same
characteristics, especially with respect to the northern half regions of the Spanish country that have
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numerous abandoned rural centers and a very regressive demographic dynamism. These are the
so-called “empty Spain” and are very depopulated. This depopulation is the result of a settlement
of widely scattered small municipalities and without cities or county seats capable of retaining the
population in rural areas. In fact, as Reig et al. state [56], “58% of rural municipalities can be classified
as accessible, since the travel time of their inhabitants to access the services offered by cities is less than
45 min. 70% of the population of rural municipalities live in them”. It could be considered that it is
a large volume of population, but it is not comparable to that registered in Extremadura and less than
30 min (87%).

In any case, there are extensive peripheral areas in Extremadura that are very distant from the
small cities and very inaccessible. These have a very regressive socioeconomic (basically agrarian)
and demographic development, in such a way that most of their municipalities do not even reach
10 inhabitants per km2. Thus, as EU indicates in The Territorial Agenda 2020 [6], “in rural areas small
and medium-sized towns play a crucial role; therefore it is important to improve the accessibility of
urban centers from related rural territories to ensure the necessary availability of job opportunities and
services of general interest”.

The proposal made in this article involves integrating rural areas into regional dynamics, for which
it would be necessary to decentralize development through territorial planning. This, without a doubt,
must be based on the impulse of the traditional county seats, which have gradually lost their traditional
functionality in the context of economic backwardness and emigration. In the 1990s, the regional
government of Extremadura carried out the second administrative decentralization towards the
main cities, but some small cities and county seats (mainly on the periphery) were relegated, so a
third decentralization would must be carried out towards these towns, as well as its corresponding
functional areas.

According to CES [41], for peripheral rural municipalities, geographic characteristics and territorial
planning are key, since the low accessibility or the absence of more populated nearby municipalities
are the phenomena that hinder their integration into a dynamic of rural development.

In Figure 7, it can be seen how in the easternmost strip (the most extensive and continuous) three
small cities (traditionally county seats) have been incorporated, however, they currently have lost most
of their previous functionality. From north to south, they are Herrera del Duque (in the county of
La Siberia), Castuera (in La Serena) and Azuaga, in La Campiña.
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Figure 7. Urban network proposal of Extremadura. Source: the authors.

In the other western fringe, bordering Portugal, two other small cities have been included with
a range that could be considered third order. These are Valencia de Alcántara in the central zone
and Jerez de los Caballeros in the south, being more distant from the border, but with the possibility
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of extending its influence to it. These two municipalities are also traditional county seats that have
managed to maintain two commercial subareas, especially Valencia de Alcántara because it is located
more than an hour from the nearest city (Cáceres).

Of the five cities mentioned, four already have railway routes, although very obsolete and with
little capacity (Jerez de los Caballeros, Valencia de Alcántara, Castuera and Llerena, near Azuaga),
that should be improved. Furthermore, some highways are also pending to be built: Zafra-Jerez de
los Caballeros-Huelva, Badajoz-Zafra-Llerena-Azuaga-Córdoba and Badajoz-Valencia, perhaps by
Castuera or Herrera del Duque. These main roads would make these areas permeable, provide them
with greater accessibility and incorporate them into national and international circuits, promoting
investment and decentralization of development. If these five cities, located in the most peripheral
areas, were promoted, the population that could be less than 30 min from any of those 17 cities that
appear on the previous map would rise to 98% of the regional total. Only 2% of the population would
be outside this 30-min perimeter.

There would be four small areas, almost enclaves that do not have county seats, so it would be
necessary to articulate specific development projects to achieve the stability of a minimum population
in these more backward, aged and isolated areas. In this case, there are small mountain regions, Sierra
de Gata and Las Hurdes in the Central System, Villuercas and southern Siberia in Montes de Toledo,

as well as Alcántara in the northern border area and in the Riberos del Tajo, also with steep slopes by
the nesting of the river system. Some of these four regions, due to their centuries-old socioeconomic
backwardness, have already been the subject of different specific development plans throughout the
20th century, especially in the second half, but have not been able to restraint their inertia.

These more peripheral areas, which are socioeconomically backward and have a very regressive
demographic dynamic, show that urban accessibility and the integration of rurban partnerships are
essential for the stability of the rural population and its demographic dynamism. All the specific
socioeconomic plans for these areas have previously failed. Not even the EU’s own rural development
programs have the same opportunities, nor are their achievements as noticeable in these peripheral
areas of Extremadura or in the northern half of Spain

Any strategy to meet the demographic challenge must consider a territorial planning that will
ultimately allow the decentralization of development and the overcoming of existing imbalances.
Small centers of population and those more distant from cities only have the capacity to generate
employment in an agricultural sector in decline and with permanent labor surpluses and cannot
provide acceptable facilities and services. Only a polycentric system of cities can contribute to the
generation of employment and income outside the agricultural sector, as well as to the provision of
quality services, not only for their inhabitants, but also for those in their rural environments.

Now that the new rural development programs for the next EU programming period (2021–27)
are beginning to be planned, these options—not yet taken into account—of rurban partnerships and
integrated territorial investments, which can guarantee the success of European investments in the
face of the demographic challenge and rural depopulation, as is evident in this region and without any
funding, should be considered.

As a final conclusion, the results confirm the initial hypotheses, in the sense that “the future of
rural areas is increasingly dependent on the development of cities. Balanced urban systems—and in
their case polycentric ones—are of greater interest in Europe because of their better capacity to organize
innovative systems in the development, dissemination and support of local economies. Cooperation
between the city and its environment is key to restructuring the territory and generating responsible
change [ . . . ]”, according to Ortega [59]. Moreover, the other hand, these results have demonstrated the
functioning of the rurban partnerships and their functionality in the face of the demographic challenge,
which can be easily extrapolated to other environments.
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Abstract: The European Union is actively promoting the idea of “smart villages”. The increased
uptake of new technology and in particular, the use of the internet, is seen as a vital part of strategies
to combat rural decline. It is evident that those areas most poorly connected to the internet are those
confronted by the greatest decline. The analysis in this paper is based on Poland, which at the time of
EU accession had many deeply disadvantaged rural areas. Using fine-grained socio-economic data,
an association can be found between weak internet access and rural decline in Poland. The preliminary
conclusions about the utility of the smart village concept as a revitalisation tool for rural Poland
point to theoretical and methodological dilemmas. Barriers to the concept’s implementation are also
observed, although there is a chance they may be overcome with the continued spread of information
and communication technologies in rural areas.

Keywords: smart villages; EU instruments; rural decline; rural areas; information and
communication technologies

1. Introduction

In the past decade European countries have been undergoing a transformation towards an
information society, and the changes taking place depend on global technological development.
Rural residents are also a part of this process. Adjusting to the changes is not so much an opportunity
as a necessity, as more and more types of activity are performed in the virtual world. This allows
distances to be “reduced” and goods and services, especially public ones, to become more accessible.
In this context, information and communication technologies are treated as a chance to overcome
development difficulties [1–5]. However, their usefulness depends on the availability and quality
of the internet. Its absence or poor accessibility deprives a given area of opportunities for smart
development [6–9].

A new concept for rural development proposed by the European Commission is called “smart
villages”. It is primarily aimed at villages that are declining due to remoteness and depopulation [10–12].
The first and most often repeated definition of smart villages comes from the document on the EU’s
actions for this idea [13]. According to its authors, smart villages are those (local communities) that
use digital technologies and innovations in their daily life, thus improving its quality, improving
the standard of public services and ensuring better use of local resources. The document by the
European Network for Rural Development (ENRD) underlines that a smart environment is created
by people, and their main objective should be to find practical solutions to the main problems they
face. It can be said that the EU promotes support for the development of areas in decline by using
digital technologies and innovations. By engaging in a discussion on the concepts that have only
just been formulated, the question can be asked whether these areas have the capacity for smart
technology-based development. The authors assume that smart villages “begin” with an analysis of the
use of digital technologies to create a space in which it is easier for local leaders to take account of the
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needs and capabilities of the inhabitants. Adopting such an approach makes it possible to consider the
elements necessary for this process. The authors believe that the sine qua non is access to the internet.

The accessibility of the internet is spatially differentiated. The question is about its scale and nature.
So where does the smart-village concept stand a chance? The decline in rural areas is characterised by
the lowest level of socio-economic development, the following hypothesis will be tested: the lower the
level of rural development, the lower the internet accessibility. This makes it more difficult to implement
the smart-village concept. The implementation of such a defined objective will take place in three
stages: (1) tracing changes in the rural population in Poland in relation to the level of socio-economic
development; (2) identification areas of internet infrastructure deficiency and verification that they
overlap spatially with areas of the lowest development level; (3) determining what smart villages are
or are meant to be, what they should be like in the future, and what resources rural areas need to
support activities fostering such initiatives in the EU’s future financial framework.

The beginnings of the smart village concept date to the middle of the last decade, when a vision
of smart rural areas was presented by T. van Gevelt and J. Holmes [14] on the basis of activities already
pursued in this area in Africa and Asia. Due to substantial developmental and structural differences
between rural areas in those regions of the world and rural areas in Europe, the concept is understood a
little differently in the EU, also in view of its objectives and the instruments used in its implementation.
An important document giving direction to smart village initiatives in Europe appears to be the
above-mentioned the EU Action for Smart Villages [13], planning specific actions aimed at putting the
idea into practice. What has become the driving force of the discussion on smart villages, however,
is the vision of “a better life in rural areas” outlined in the 2016 Cork 2.0 Declaration [15], in which
one of the challenges for EU policies for the development of rural areas was described as follows:
“to overcome the digital divide and develop the potential offered by connectivity and digitisation of
rural areas” (p. 3). The Rural People’s Declaration of Candás Asturias [16] from late 2019 underlines the
necessity to support smart initiatives as part of EU policies. The development of “smart rural villages
and towns” is also recommended by the Organisation for Economic Cooperation and Development
(OECD) in its rural policy-making principles [17] (p. 7). The great role of digital technologies is also
highlighted by F. Bogovic and T. Szanyi, who view the concept’s development and practical application
as a chance to ensure an easier and better life for rural residents, adding that it is necessary to respond
to the problems created by the ageing of society and a shortage of services [10]. Another underlined
aspect of smart villages is the idea’s territorial sensitivity, enabling any projects to be adjusted to local
circumstances. The virtue of the concept’s possible broad application is at the same time a drawback
whenever we try to say what a smart village really is (or can be) (see Sections 3.3 and 4). The authors
of the present paper see this issue as a general challenge, not just for the institutions that plan the
development but also for the scientific community, its task being to deliver knowledge that best
describes reality.

2. Materials and Methods

2.1. Study Area

The analysis was carried out for rural areas in Poland, which show great territorial differences
in the socioeconomic development level. This is the effect of historical (19th and 20th centuries)
circumstances related to Poland being partitioned among three powers (Russia, Prussia and Austria)
as well as socialist state policies for rural areas that were pursued until the fall of communism in
Central and Eastern Europe in 1989 [18]. Efforts to make up for infrastructural backwardness in
rural Poland did not really take off until the country joined the EU in 2004. The social and economic
structure of rural areas is still heavily influenced by the economic power of regional cities, which drains
the demographic potential from areas far from urban centres. The scale of these differences is well
illustrated by the results of research conducted in Poland as part of the Rural Development Monitoring
(MROW) project [19,20] (Figure 1). In order to see the true scale of these differences, it is advisable to
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consider the lowest level of spatial aggregation, i.e., the local structure. In Poland this requirement is
met when data are considered for the gmina/commune (local administrative unit) level, based on the
current administrative division (in this case from 2019), taking into account rural communes and the
rural segments of urban-rural communes (2175 local administrative units—LAUs). By “rural areas” in
Poland we mean areas lying outside the administrative boundaries of towns/cities [21].
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Figure 1. Synthetic measure of socioeconomic development level in rural areas in Poland1. Source: [20]
(p. 16; 219).

2.2. Data Collection

The authors took advantage of public statistical databases available in the Local Data Bank of
Statistics Poland (BDL GUS); in the field of “population”: total commune population (2005–2018);
in the field of “communications”: land-line telephone subscribers (1995–2018). In addition, they used
periodical publications of Statistics Poland (GUS)—statistical yearbooks and information society
surveys to obtain data on the number of households with an internet connection (2005–2018). Since the
amount of published statistics on information and communication technologies is limited (and available
only at the voivodeship/province level), the authors also used data on internet accessibility in rural
areas made available by the Office of Electronic Communications (UKE) for the Rural Development
Monitoring (MROW) project. Results of MROW research project on the socioeconomic development
were used as well. These data are not accessible through open repositories, hence the results of research
conducted at the local level on their basis can be considered of great interest for territorial development.

In the study, quantitative methods have been used:

- Thematic (choropleth) maps to show the spatial differentiation of the phenomena;

1 Socioeconomic development is understood as “the process of transforming rural areas into an inhabitant-friendly environment,
i.e., one which allows them to fulfil their needs and aspirations, particularly with regard to labour conditions and obtaining
satisfactory income; access to public services and broadly defined cultural goods; a sense of participation in the life of
the local community; a sense of agency in the ongoing transformation; etc.” [19] (p. 13). According to the MROW study,
“to obtain one evaluation that would characterise an object from many standard features, all standardised variables for
each object should be summed. The evaluation of a variable that characterises an i-th object is called a ‘synthetic variable’.

A synthetic variable obtained from following Formula (2) assumes values within the range 0–1: Wi =
1
n

m
∑

j=1
miα

′
i jn

where a′ij

is the normalised value of the j-th feature in the i-th object (after the destimulant is changed to stimulant), n is number of
objects, and mi is the weight factor of an i feature” [22].
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- Spearman’s rank correlation coefficient to identify the interdependence of the ordinal data;
- Time-series analysis to observe and interpret trends;
- Contingency tables to summarize the interrelatedness between variables.

2.3. Content Analysis

The authors of the present paper have carried out a broad analysis of scientific studies on the
smart-village concept and broader rural development issues (in the context of demographic processes)
as well as other publications: documents, declarations, reports, notes (see Sections 3 and 4). This desk
research suggests that the main group of sources are documents drawn up in connection with the
planned smart-village concept (including by the European Network for Rural Development and the
European Commission). The authors also used the participant-observation method, taking part in the
9th and 11th meetings of the ENRD Thematic Group on Smart Villages; study visits were undertaken
in two Finnish localities vying for smart-village status; at the 4th European Rural Parliament in Candás
(Spain)—taking part actively in workshops on the smart-village approach—and within the framework
of the group developing the Common Agricultural Policy Strategic Plan for 2021–2027 (smart villages
section). The authors were also responsible for holding Poland’s first My SMART Village competition
to choose villages undertaking smart initiatives.2

3. Results

3.1. Rural Decline: Where is the Problem?

Demographic processes (internal migration above all) which shape the demographic and
social/occupational structure of the rural population today are key factors determining the
socioeconomic development of a given area. With the exception of suburban areas, in most European
countries including Poland rural areas are becoming depopulated (the rural net migration rate is
below zero), and the low birth rate (often close to zero) is unable to compensate for the population
decline [23]. This relationship between the components of actual population growth is leading to the
rural depopulation and consequently to the rural ageing. The existing demographic structure affects
the functioning of entire local communities in aspects such as education, the labour market, healthcare
and other public services. It is this last aspect that is currently at the focus of the discussion on adapting
services to the needs of an ageing society. In Poland this problem is most often limited territorially to
the central-eastern regions, in which rural residents are the oldest in Poland on average. Among the
demographically oldest 100 rural and rural-urban communes, more than half are located in the east of
the country, in Podlaskie province, and one-third are in Lubelskie province. The median share of people
beyond retirement age in the overall commune population in this group is 24%, seven percentage
points more than in Poland as a whole. These are relatively mono-functional agricultural areas with
a permanent outflow of people. The depopulation process had already been diagnosed there in
the 1980s [24]. Figure 2 confirms that the suburban areas of regional centres are relatively young,
indicating a steady outflow of young residents from peripheral communes. The demographically
youngest rural communities are found in western Poland, in Pomorskie province in particular. Such a
perceptible territorial diversity of the population’s age structure is—similarly to the diverse level
of development—a consequence of two main factors: historical circumstances (post-World War II
resettlement) and the polarisation of regional development (an outflow of residents from peripheral
areas to the suburban zones of big cities) [25]. Spearman’s rank correlation coefficient of these two

2 The organiser was the Institute of Rural and Agricultural Development of the Polish Academy of Sciences, call for applications
3/2019 of the Polish Rural Network (KSOW). The project involved a competition for descriptions of smart-village initiatives,
which contributed to disseminating and promoting the concept among rural residents, identifying a wide range of social
and digital innovations emerging in rural areas, and presenting them in a knowledge bank.
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spatial trends is rho = −0.600, i.e., the most underdeveloped areas are usually demographically old
(cf. Figures 1 and 2).
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Figure 2. Proportion of rural residents at retirement age in the total commune population. Source: [20]
(p. 116).

Poland’s regular Rural Development Monitoring (MROW) survey confirms that migration is a
“silent moderator” of social and economic changes in rural areas [20] (p. 258). These changes can also
be the result of a certain inertia of development in a given area, and at the same time a cause of further
changes—both positive (in areas with immigration) and negative (in areas undergoing depopulation)
(Figure 3). The emigration of rural residents drives the vicious cycle of collapse (underdevelopment),
which can be described by cause-and-effect relations strengthened by negative population trends in
many rural areas (more: [26–29]). Awareness of this process is even more important, as population
changes are strongly interdependent with the level of rural development. Spearman’s rank correlation
coefficient is rho = 0.700 (cf. Figures 1 and 3).

Population changes recorded since Poland’s accession to the EU deepen the tendencies observed
for the beginning of the country’s urbanisation process, which accelerated in the 1950s [30]. Areas where
the population is increasing cover about one-third of rural and urban-rural communes in Poland and
these are mainly suburban zones around large regional centres. Nearly 90% of communes located
within the boundaries of functional urban areas (FUAs)3 in provincial capitals show the highest
population growth. These are areas of long-term immigration.

Increasing the number of inhabitants of rural areas takes place not only within the range of
influence of provincial capitals but also around cities of subregional importance. However, it is a
tendency determined by historical factors and more often characterises the cities of western rather
than eastern Poland. In regional terms, the greatest increase in the rural population is observed in
the communes from the Pomorskie, Podkarpackie and Wielkopolskie provinces. These regions are

3 “A functional urban area consists of a city and its commuting zone. Functional urban areas therefore consist of a densely
inhabited city and a less densely populated commuting zone whose labour market is highly integrated with the city” [31].
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inhabited by indigenous people, with traditions of circular migration, relatively culturally (ethnically)
homogeneous, with a strong sense of what is known as land attachment [32].

The communes with the deepest, permanent depopulation are located on the “eastern wall”
(Podlaskie and Lubelskie provinces). The others are scattered along the provinces’ borders of central
Poland. The deep depopulation also enters the areas of what are known as the Western and Northern
Lands, incorporated into Poland after World War II. The region underwent a profound economic
transformation in the 1990s, which, however, did not stop the emigration. After Poland joined the EU,
it was mainly emigration to Germany and Great Britain [33]. This problem concerns Opolskie province
in particular.
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Figure 3. Rural population change in 2005–2018. Source: own work based on the Local Data Bank of
Statistics Poland (BDL GUS) data and [34] (p. 196–197).

The falling number of residents (“tax base”) as a result of emigration reduces local-government
budgets, leading to difficulties in providing day-to-day public services (e.g., in transport or culture).
It also causes local authorities to hesitate to undertake infrastructure projects improving residents’ lives
and increasing a locality’s attractiveness to prospective investors. Given the low number of potential
users, this translates into high maintenance costs for such projects. A lack of economic stimuli then
leads to relative mono-functionality of the local economy’s structure, based on farming. A poorly
developed labour market increases emigration, but such emigration is selective: those leaving are
young people, women more often than men [35–37]. This in turn negatively affects the structure
of the remaining population, now dominated by people at retirement age. The population density
decreases, the distances between homesteads grow, which further exacerbates problems in providing
services and necessary infrastructure. This system of inter-related events leads to loss of rural vitality,
the consequence being rural decline [28].

The process of depopulation, although in a sense inevitable, encourages the scientific community
and all the rural stakeholders to seek solutions that would limit the negative effects of emigration and
its socioeconomic consequences. This has led to increasingly frequent questions about instruments that
could be used to intervene at the present time as well as enabling the prevention of future problems
caused by existing demographic trends (see: [38]).
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3.2. Development of Information and Communication Technologies in Rural Areas

The measurable benefits of using state-of-the-art forms of telecommunications, which by their
nature help overcome many inconveniences of the rural living, were already noticed in the 1980s and
1990s [39]. The purpose of new means of communication was to reduce the distance to public services,
e.g., health care, educational, cultural or recreational services. Using technical innovations such as—at
the time–telephones, faxes and non-portable computers was meant to contribute to halting rural
outmigration and to revitalise rural areas experiencing infrastructural backwardness. The instrument
promoted at the time was the telecottage—a local telecommunications centre equipped with the
latest telecommunications tools, made available to residents and entrepreneurs to meet informational,
cultural and the work-related needs [40].

The first telecottage was set up in the mid-1980s in Sweden. It was intended as a response to the
growing ‘brain drain’ process. A joint initiative of the Swedish government, the local authorities and
scientists, it revived the local community cut off from the outside world, enabling residents to acquire
new skills (transit to an information society), launch collaborations and stimulate enterprises [41].

In the following years the Swedish idea was adapted elsewhere, initially in the Nordic countries
and later also in the west of Europe and in Hungary. In the mid-1990s Poland also saw a similar
initiative, involving a telecommunications centre in Kujawsko-Pomorskie province, but the idea was
never put into practice [40]. It seems that 30 years ago it was a concept which in Poland’s case was
ahead of its time, especially in terms of infrastructure requirements. It was not until the late 1990s that
rural areas were speedily supplied with land-line telephones, but then other technologies (computers,
mobile phones, the internet) rapidly supplanted this form of communication [42]. The evolution of
telecommunications in rural Poland is shown in Figure 4.
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Figure 4. Rural land-line telephone subscribers and rural households with internet access. Source: own
work based on BDL GUS data and [43,44] (p. 437, p. 327).

According to GUS data, in 2018 84.2% of Polish households had internet access, most of them
via a broadband link [44] (p. 327). The difference between urban and rural areas was a mere 3.3
percentage points, although in 2005 access in cities had been twice as high (36% compared to 19% in
rural areas) [43] (p. 437). Public statistics on spatial differentiation in internet access is only available at
the provincial level, without a division into cities/towns and rural areas. These data show that the
situation was the worst in provinces of central and eastern Poland, i.e., the part of the country with the
highest percentage of less-developed communes (cf. Figure 1.).

A little more information is provided by data from the Office of Electronic Communications
(UKE) aggregated to the local level (Figure 5). It shows that the most basic measures—internet
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accessibility—have large inter- and intra-regional differences. The technically most developed base
is found in the western regions, some areas around big cities, and isolated areas in the rest of the
country. On the other hand, the least developed internet infrastructure measured in this way is found
in south-eastern and central Poland and, with a few exceptions, in the east of the country.
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Figure 5. Internet accessibility rate in rural areas4. Source: own work based on UKE data.

The interdependence of the accessibility of internet infrastructure and the level of socio-economic
development has been confirmed statistically. Spearman’s rank correlation coefficient is rho = 0.300 and
is statistically significant (cf. Figures 1 and 5). It is not a strong interdependence; however, it should be
remembered that it is calculated for the full set of communes (N = 2175). It is therefore justified to
conclude that with the increase in the level of development, the provision of ICT infrastructure in rural
areas also increases. The verification of this relation in five development levels (as in Figure 1) has
shown that only one in five communes with a low or very low level of development have a high level
of internet accessibility. However, one in two of the communes in the category with high and very
high levels of development also have the highest level of internet accessibility (Figure 6).

Insufficient internet access is a problem that rural communities often try to solve when dealing with
local authorities. The basis for such a conclusion is provided by the Communes Survey,5 carried out as
a part of the Rural Development Monitoring (MROW). The topic of internet access is discussed with
village leaders in two out of three gatherings and meetings. However, as calculated by the authors
the weaker the access to the internet the more often is this issue discussed: in 70% of cases in the
low-access class and 58% in the high-access class. This shows that the financial needs of the villages
are still in many cases focused on “hard” projects. The allocation of funds for digitisation of rural areas
under the Digital Poland 2014–2020 Operational Programme (co-funded by the EU) is a reflection of
this and, at the same time, an opportunity to overcome the infrastructural barrier. By February 2020,
contracts for tasks of about €3bn had been signed [45]. The programme implementation plan assumes
that about 37% of the total allocation will directly cover rural areas [46] (p. 53).

4 The internet accessibility rate is measured as the ratio of the number of network terminations enabling internet services to be
provided in a given area to the number of housing units in that area.

5 The questionnaire form was filled in by the commune office. The response rate was 95% (N = 2064).
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Figure 6. Internet accessibility rate structure according to socio-economic development level. Source:
own work.

3.3. Smart Village, Meaning What?

Insofar as the telecottage idea emerged too soon for the technical (and awareness-related)
possibilities of rural Poland, the currently discussed concept of smart villages appears to fit in well
with current circumstances. The recommendations on the smart village idea recently developed in
a collaboration between the Polish Rural Network (KSOW), the Ministry of Agriculture and Rural
Development, rural residents and researchers suggests some answers to the earlier question of what a
smart village is (can be). These recommendations state that for the successful implementation of the
concept, we need to [47]:

1. Build on experience, on the basis of existing forms of collaboration, often long-term and successful,
for example related to rural revival or the LEADER approach. The concept should not be allowed
to become bureaucratised.

2. Start from one village, but build partnership. Smart-village projects have to respond to the
needs of local communities, even if they are in small localities. Advisory support in finding funds
should be obtained from units specialising in consulting.

3. Account for the digital backwardness of rural areas. Although smart villages, unlike smart
cities, are not based solely on new technologies, rural residents’ basic access to a (fast and stable)
internet network is crucial for local development. Appropriate competences are also important.

4. Appreciate people’s activity. The smart-village approach should not be planned without the
involvement of local leaders, local government, NGOs and other stakeholders. Existing resources
should be utilised, such as active village heads and other local leaders.

5. Reward active attitudes. To promote the smart-village concept, it is worth showing rural
communities the potential benefits of its implementation, for example with the help of identified,
existing examples of smart solutions.

6. Make sure the smart-village concept helps small farms. Agriculture is a large area for developing
the smart-village concept, as it uses advanced new technologies more and more often. Together
with stimulating cooperation among farmers, this creates chances for the development of this
segment of the economy, also in places where farming is fragmented and seemingly in decline.

7. Involve the consulting sector in supporting smart ideas of local communities.
New technologies should be used to develop consulting services, which should ultimately
become innovation brokers.

The fact that smart villages are not a fully developed or researched concept is reflected in the
small number of scientific studies on the issue. The great majority of such publications are overviews,
due to the fact that work still continues on determining what smart villages are (or will be), what they
should be like in the future, and what instruments would be used for their implementation in the EU’s
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future financial framework [48]. The concept is often criticised for its lack of scientific foundations,
although some authors have sought to place it within some kind of theoretical framework [49–53].
B. Slee remarks that “the evolution of support for community level development generally and what
are termed smart villages has happened almost without reference to theory” [51] (p. 645). He situates
the smart-village concept in regional development theories (centre-peripheries), Florida’s creative
classes, or Putnam’s social capital theory. A. Davies considers the ties between smart technologies,
political strategies and the vitality of the rural population in the context of the Internet of Things
(IoT) [53]. A different approach is offered by M. Zwolińska-Ligaj, D. Guzal-Dec and M. Adamowicz,
who have tried to operationalise the smart-village concept. However, they also conclude that such
an approach “creates many problems in the way research reflects new factors of development” [54]
(p. 271), and point to the weakness of data from public statistics related to innovation and technological
changes on the local level.

The authors also wish to contribute to these deliberations, offering their own theoretical analysis.
We would like to suggest considering an analogy between the smart-village concept and the concept of
sustainable development. The analogy has also been recognised by other researchers (more: [50,55,56]).
Both these approaches seek a compromise between environmental, economic and social goals, consisting
in a game of limitations in utilising all forms of capital. It involves improving residents’ quality
of life (the social order) while necessarily optimising current economic benefits for households as
well as local government and businesses (the economic order) and ensuring continual nature and
landscape protection (the environmental order). It seems that some years ago sustainable development
was—and today smart villages can be—a concept invoked in legal regulations, political documents and
development strategies at different management levels (e.g., Poland’s National Regional Development
Strategy 2030, adopted in 2019). This could be a “daughter concept” seeking harmony among three
components: the natural environment, the economy and society, highlighting the social factor in the
name of social justice, access to services, standard of living, life surroundings and wellbeing. It is already
a concept based on overcoming territorial barriers (reducing distances) experienced by rural residents
when accessing public services, in order to create a responsible and desirable living environment.

4. Discussion

Some researchers believe that the smart-village concept draws upon the equivalent concept of
smart cities [49,57–63]. However, the problems faced by urban and rural areas seem to be completely
different, therefore the solutions proposed during implementation of these two approaches are also
different. The authors of one study on smart villages conclude that one of the biggest challenges is
how to overcome the emigration from rural areas to conurbations, and ask a fundamental question:
“what smart services, provided by whom, how and at what cost could be provided to ease the
situation?” [63] (p. 3). In this context, it seems equally important to ask not only about the scope but
also the means of providing such services.

In the context of areas struggling with problems caused by negative demographic trends, we can
speak of smart solutions in three aspects: public services, public management, and economic activity
in a broad sense (Table 1).

The first group includes services provided mainly in traditional forms by local government.
The steadily diminishing population, decreasing population density and increasing percentage of the
elderly will reduce the financial capacity to continue these services. On the other hand, demand for
some specific services, e.g., related to healthcare or elderly care, will grow. L. Philip and F. Williams [64]
noted this in their study, mentioning such solutions as digitally supported communication platforms
or assisted living technologies. This forces us to think about how to meet these needs, and new
technologies are one of the tools proposed in development policies being drafted for the coming
years [65,66]. Apart from solutions for basic social services, the idea of smart villages also envisages
using innovative solutions in transport and power supply.
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Table 1. Examples of smart actions in rural areas.

Smart Solution Group Public Services: Public Management: Enterprise:

Areas of intervention

power supply (e.g., RES) e-administration precision agriculture

safety and security
(e.g., visual monitoring)

waste management (e.g.,
container fill-level sensors)

online trade
(e.g., in local products)

distance learning
town-and-country planning

(e.g., digitisation)
rural tourism (based on

smart solutions)

transport (e.g., telebuses)
environmental monitoring
(e.g., air quality sensors)

sharing (e.g., of
specialist equipment)

e-care

e-health

Source: own work based on [67] and materials from meetings of the European Network for Rural Development
(ENRD) Thematic Group on Smart Villages [68].

The second group of smart solutions is intended for the public administration. The solutions
that seem especially important from the point of view of the rural areas being considered here are
those designed to rationalise the performance of some of its tasks, e.g., in waste management. Equally
important, although requiring greater involvement and skills from residents, are e-administration
tools, which research has shown are still inadequately developed in Poland, partly due to barriers of
awareness in society [69,70].

One important objective of smart villages is not just to uphold the vitality of depopulating areas
but to revitalise them as well. The solutions proposed here are related to farming itself as well as to
other economic sectors not linked to agriculture. Enterprise in a broad sense is the least identified
and, it seems, most difficult area of implementation. It depends on many aspects that are of a highly
individual nature (impossible to standardise), such as businesses’ financial resources, competences as
well as residents’ needs.

For the smart-village concept to function it requires the harmonisation of several elements:
initiatives and collaboration aimed at proposing new solutions, necessary infrastructure related
to information and communication technology, institutions activating and coordinating the work,
and finally, the provision of services which would respond to the needs of local communities on the one
hand, while enabling local authorities to alleviate the effects of emigration on the other (e.g., by reducing
the cost of providing services). Implementations of the concept carried out so far, however, show that
the above elements will not become reality without appropriate competence, skills and changes in
rural residents’ perception of new technologies (awareness of the need for them)—this applies both
to the recipients of smart solutions and to the people and maybe even institutions that will provide
those solutions.

These requirements appear in the plans to support smart villages in the future Common
Agricultural Policy (CAP), among others in Finland [71] and Poland [72]. In both countries support is
planned in two ways:

1. At the national and regional level, where projects in basic infrastructure (e.g., broadband),
development of e-services for different economic sectors (e.g., tourism, agriculture, public
health) will be financed. In addition, the environmental component of such projects will
be mandatory—thus, national authorities also see an analogy between smart villages and
sustainable development.

2. At the level of local communities, ideas and strategies of individual villages, their clusters or local
action groups (LAGs) are to be supported. The scope of support will depend on the bottom-up
smart-village concept” proposed (especially highlighted in Poland).

The link between these levels of support can be provided by what are called innovation brokers,
selected from LAGs and national rural network structures. Thus the initial government proposals
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take into account, to a certain extent, the elements of smart villages: both the basic ones (such the ICT
infrastructure), but also those related to the expertise and activity of the rural residents, above all their
leaders (Figure 7).

 

Smart initiatives

Smart
infrastructure

Smart institutionsSmart services

Smart community

Smart village 

Figure 7. Main elements of smart village ‘space’. Source: own work based on [73] (p. 441).

GUS data from 2019 [74] indicate that, of the people who do not use the internet on a daily basis,
as much as 68% see no such need and over half justify it with their lack of skills. This is hard to
imagine, however, when we see how common smartphones or notebooks have become as elements of
the daily lives of the Polish and, more broadly, the European population, offering online access to all
kinds of resources. Excessive costs of ensuring internet accessibility are indicated by a fifth of those
polled, while some 14% cite overcoming an aversion to the internet as a barrier (p. 2). The results of
the Social Diagnosis from 2015 enable us to conclude that rural residents’ competence in using the
latest devices is increasing, including among the elderly [75]. There are also other studies indicating
that this group uses new technologies increasingly often and has a more positive attitude towards
them [76,77]. The need to digitise rural areas has been recognised in research carried out in other
countries, to mention the United States, Germany, Italy and Slovenia [60,78]. At the same time, access
to fast internet networks is just one link in the entire chain of a process that also includes issues of
adapting to the new technologies and matching smart solutions to the needs of local communities.
It needs remembering, however, that in practice the implementation of the concept in question could
take a dozen (or a few dozen) years, which means that the potential beneficiaries will be people who
already function very well in a world based on new technologies.

5. Conclusions

The attention of rural stakeholders is turning to the concept of smart villages, an idea that raises
great hopes for improving rural residents’ standard of living. Successful development based on the
concept of the smart village is conditional on relatively good access to the village internet. Without
it, there is no access to digital technologies and further to smart initiatives based on digital solutions.
Research has shown that only one in five communes with a low or very low level of development
have high internet access. At the same time, more than half of the rural areas facing decline have a
low level of accessibility to the internet infrastructure (which may also sometimes mean a lack of it).
The authors confirmed the hypothesis that with the decrease in the level of development the provision
of ICT infrastructure in rural areas also decreases. Although research on smart villages is not yet
advanced, it would seem that given the possibility of such solutions being co-financed from European
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funds, the main barrier to implementing the idea are a lack of skills and confidence in new technologies
among people who do not use them on a daily basis. As data on rural residents’ access to and use
of computers, the internet or smartphones suggest, however, innovative solutions are increasingly
being used by people who will become beneficiaries of smart initiatives in the coming years. It is
worth underlining that the competence of entities responsible for local development will be equally
important for smart villages to be a success.

In view of the above, we posit that the smart-village concept should not be limited to the conditions
created by developing technologies, but should be more open, i.e., receptive to social innovations.
By these we mean not only introducing unique solutions but also implementing already existing
ones, albeit in a new social context—an ageing society or rural decline. The solutions in question are
intended to respond to the needs of a specific local community as well as to lead to lasting, positive
changes in a given social group. This can involve innovative products, smart services or processes
enabling different solutions to be found for typical social problems in local communities, in line with
the motto “a better life in rural areas” [15] (p. 1).

We see a certain analogy between the smart-village concept and the sustainable-development
concept. In both these concepts, attention is drawn to maintaining a balance between the economy,
society and the natural environment. This should improve the quality of life of residents but take
account of current economic benefits of different groups as well as the environment they live in. In this
context, it is worth mentioning U. von der Leyen’s declaration on measures aimed at adjusting to the
digital age: “I want Europe to strive for more by grasping the opportunities from the digital age within
safe and ethical boundaries” [79] (p. 13).

The issue outlined here leads to one more observation: that the smart-village concept is not
completely new. Similar ideas to take advantage of new technologies have appeared before, and the
current technological progress allows us to conceive that today’s initiatives have a greater chance of
success. However, it is worth referring to earlier experiences in order to adapt the present intervention
in the best possible way to both the needs and the capacity of local communities and their institutional
environment. Especially since work on the new framework of European funds for 2021–2027 is about
to reach the crucial phase when decisions will be taken on how much funding will go to smart villages.

∗

This article was written just before the coronavirus pandemic. During the pandemic, the authors
have added this paragraph, also at the suggestion of reviewers. The whole world of science is observing
this new situation and trying to draw conclusions from the current facts. We have started thinking
differently about the future. We have undoubtedly entered a world of permanent changes. Will the
“corona crisis” deepen the processes of depopulation of peripheral zones and at the same time increase
the concentration of population in suburban areas? Will we take advantage of the possibilities offered
by virtual communication, remote working, on-line consumption and telemedicine, and will there
be a renaissance of villages remote from urban civilisation? What is happening is a “process” and as
we observe it we will acquire arguments to determine possible scenarios. Today, however, we can
already see that the emergence of this crisis has shown both certain weaknesses and benefits in the
implementation of this concept. The undoubted benefits include, among others, the rapid acquisition
of competences by people of different ages, development of on-line services, and above all—in the
hinterland—“taming the internet”.
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Voivodeship). Wieś I Rol. 2018, 179, 247–280. [CrossRef]

55. Vaishar, A.; Št’astná, M. Smart village and sustainability. Southern Moravia case study. Eur. Countrys. 2019,
11, 651–660. [CrossRef]

56. Bonenberg, W.; Qi, L.; Zhou, M.; Wei, X. Smart Village as a Model of Sustainable Development. Case Study of
Wielkopolska Region in Poland. In Advances in Human Factors in Architecture, Sustainable Urban Planning and

Infrastructure; Charytonowicz, J., Falcão, C., Eds.; Springer: Cham, Switzerland, 2020; pp. 234–242. [CrossRef]

214



Land 2020, 9, 151

57. Kidyba, M.; Makowski, Ł. Smart City. Innowacyjne Rozwiązania w Administracji Publicznej a Zarządzanie
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Abstract: In the last decade, despite considerable research developed for the forestland leasing market,
little has been published in terms of econometric results on determinants of intentions and behaviors
of Chinese farmers. With respect to leasing forestland, this study uses a Bayesian logit model to
examine the factors that influence farmers’ intentions, using household data collected in one county
in 2017. The results show that farmers’ past experience of leasing forestlands have significant impacts
on their leasing intentions. Once farmers participated in leasing in or leasing out forestland in the last
five years, it was shown that they will have stronger intentions of doing so in the future. Farmers
will neither lease in or out forestland if the leasing profits are less than the profits originated from
forestland management. As such, household head age, household population, proportion of income
from nonfarm sources to total income, and security of rights to forestland use are significant factors in
influencing farmers’ decisions on leasing in forestland. On the other hand, household head age and
educational level, proportion of income from nonfarm sources to total income, and importance of
forestland in terms of inheritance are significant factors in influencing farmers’ decisions on leasing it
out. Results imply that institutional and market factors, which have impacts on transaction costs,
are important for farmers in making decisions on forestland leases. Policy implications to reduce
institutional intervention are discussed.

Keywords: land lease market; decision making; forest market factors; rural land rights; China

1. Introduction

Since the early 1980s, a series of economic reforms have been launched in China, as well as a number
of market-driven mechanisms that have been implemented to improve resource allocation efficiency
and productivity—partly designed to promote the development of the land rental market [1–6].
Market-based mechanisms are thought to be able to play an important role in improving the use of
input factors and the economies of scale for land management [7–9]. Due to constitutional provisions of
land property rights, rural land is collectively owned and managed. In the process of de-collectivization
of rural land, collective ownership is not allowed to be changed and use rights of rural land is contracted
to the member of the collective, i.e., the farmer, for a period ranging from 30 to 70 years [10]. The rural
land market in China is substantially a land lease market with limited usage rights circulated within
the market. In this market, leasing in forestland is equivalent as buying forestland usage rights and
leasing out is equal to selling it outright. Farmers’ intentions of leasing land therefore play a dominant
role on the development of the market—forming the basis for this study.

While forestland accounts for more than two thirds of the rural landscapes in southern China,
forestland lease markets have received little research attention compared to the considerable amount
of attention farmland markets garner [9,11]. This is probably due in part to the fact that reforms in
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farmland tenure occurred before forestland tenure. The farmland tenure reform was initiated in 1978
by creating a Household Contract Responsibility System and granting usage rights of farmland to farm
households [4]. Following farmland tenure reform, the initial collective forestland tenure reform in
1981 aimed to distribute forestland to individual households and fix three issues pertaining to collective
forest tenure, that being: (1) clarification of rights to the forest (i.e., for family plots), (2) delimitation
of boundaries of private plots (i.e., responsibility hills), and (3) establishing a forest responsibility
system (i.e., collective management system) [10,12–14]. However, the reform was terminated by the
central government in 1987 since it was widely believed that large scaled deforestation was taking
place as a result [13]. Therefore, before a new round of collective forest tenure reforms would be
undertaken in China in 2003 [15], most collective forestlands were collectively managed until 1987.
This caused inefficiency to the forest management system resulting in collective forests having a lack of
professionals and an inequity of farmers benefitting from the harvest.

These new reforms are regarded as a de-collectivization step [12], aimed at promoting efficiency
and equity of the whole collective forest management system. Rural households are granted forestland
usage rights through clarification and confirmation of property rights of forests and forestland. It is
widely held that farmers have the motivation to enhance forest investment and management when
they are convinced greater incentives and security exist in terms of its use in relation to forestland
rights. Together with favorable policies, it has been observed that reducing production costs and
enhancing profitability of forest production are aftereffects [13,15]. The reforms are still ongoing, with a
goal to make forest management more profitable for farmers by eliminating any existing institutional
barriers, such as the difficulty for farmers to obtain a loan by mortgaging the usage right of forestland
and ownership of stumpages.

More recently, a few studies were undertaken to investigate China’s forestland lease market
with specific focuses on fundamental issues of development of the forest market (e.g., Kong and
Du [16], Nie [17], and Xie et al. [11]. Kong and Du [16] examined whether farmers had the right
to participate in the forestland lease market, particularly the right to lease out forestland use rights.
They found that transferability of farmers’ land was secured by current land tenure system and farmers
were free to decide whether to participate in the market or not. Nie [17] found that current market
mechanisms lacked efficiency. That is, there were high transaction costs for seeking lease information
and contracting agreements. The market prices for leasing forestland were not transparent and farmers
had inadequate knowledge about their forestland value, therefore, suffering in terms of economic loss
when leasing out forestland at a low price. Xie et al. [11] examined profitability of farmer leasing out
forestlands in the market compared to timber benefit by way of self-management. The study showed
that, due to the limitation of China’s logging quota system, farmers were unable to harvest all mature
stands, hence, their timber benefits were lower than the land rent.

The incidence of leased forestland transactions seems much higher than that of farmland [18].
This is explained by several econometric studies at the farm household level. Xu et al. [9] examined
forestland transactions, their scope and motivation, and the characteristics of households participating
in the market for forestland in eight villages of Lin’An and Anji counties located in Zhejiang Province.
Using household survey data collected from 2009, they found that households in Anji were more
likely to lease out land and less likely to lease in than households in Lin’An. The age of the household
head, social status of the household head (i.e., whether they were a village leader or not), population
size, and number of laborers in the household did not seem to have much explanatory power in
farmers’ decisions to lease in or lease out forestland. The educational level of household heads was
not statistically significant for leasing in behaviors but was slightly significant for leasing out. If there
were any household member hired by a business or the government, the household would be more
likely to lease out forestland. The most apparent and significant factors for a household’s likelihood to
participate in land leases were household income and ratio of non-agricultural income. It also was
apparent the number of parcels of land households owned affected their decisions. The satisfaction
with the transaction price was statistically significant in the lease in and lease out model.
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Xu et al. [19] reviewed recent econometric studies about factors affecting farmers’ decisions
to lease land with a focus on research characteristics, including: analytical framework, regression
techniques, data features, and findings. Their synthesis of existing literature indicates that a similar
analytical framework is employed by different researchers. It confirms four categories of lease
determinants: demographic characteristics, policy variables, forestland conditions, and economic
variables. These determinants have been widely discussed in terms of farmers’ decision making related
to forest management [20]. Demographic characteristics are most frequently used by researchers and
can be observed in all cited research, while regression coefficients of demographic characteristics and
relating variables are not statistically significant. Policy variables consist of farmers’ evaluation of the
reform, logging quota system, and regulation of the forestland market. Economic variables include
forest management costs and revenue. In addition, all research isolates, to some degree, farmers’
leasing in and leasing out behaviors by employing two separate models. Similar research findings
of factors affecting farmers’ participation in forestland transactions have been examined by Hong
et al. [21]. Zhang et al. [22] highlighted the effect of off-farm employment on forestland transfers in
China using a simultaneous-equation Tobit model estimation verified that off-farm employment is
endogenous to farmer’ decision to lease their forestland.

On a global-scale, forestland markets signal a large body of literature from countries that exhibit a
sound market economy. In parallel, there are increasing studies from other countries experiencing
this transition, i.e., from a centralized market to an open market economy, that also indicate this
trend [23–25]. Driving forces of forestland markets, such as forestland prices, physical characteristics
of the forestland, and buyer perception and intentions, are major research focuses conducted in
the countries with sound market economies [26–31]. Comparatively, studies in countries that are
going through a transformative state, indicate the emergence of forestland markets and overlook
impacts from institutional reform and related remodeling efforts. Though forestland markets are still
underdeveloped, forest plantation farm households have started to rent in forestland from familiar local
farmers with government support via cost-sharing in Vietnam [32]. As such, governmental support
has promoted development of forestland markets in Uganda [33] and Ethiopia [34,35]; however,
land speculation is active in both countries and requires further procurement controls. In Romania,
large areas of forestland have shifted from public to private ownership [36], promoting forestland
market competition [37,38]. Along with the furthering of market-oriented economic development,
forestland markets in these countries will need to embrace significant reforms that better understand
the varying actors and perceptive roles that support local livelihoods—via subsistence, commercial,
and ecological contributions [25].

The objective of this study is to bridge an understanding on farmer’ past lease experience and
future lease intentions, and then provide references for a predictive element for the development
of the future of the forestland lease market. Individuals’ past experience has been recognized as a
significant influence on their behavior in several studies, e.g., investigating leisure choice [39] and
recycling behaviors [40,41]. Past experience has also been regarded as the best predictor of conservation
behavior [42]; however, there are limited studies specific to the forestland lease market. As such,
farmers performing as dominant actors, in leasing forestland usage rights, focalized on their leasing
intentions formulates the practicality and significance of this study. The incorporation of this research
with existing studies (i.e., investigating development of the forestland market based on studies of
farmers’ lease behaviors [19,21,22]) presents a more complete approach in predictive development of
the forestland lease market in China. A conceptual model and econometric approach are presented
in Section 2. Data collection and descriptive statistics are provided in Section 3. At length, empirical
results are illustrated in Section 4, followed by a discussion and conclusion in Section 5.

2. Model Design

The derived conceptual model investigates farmers’ intentions of leasing forestland. The conceptual
model consists of key factors that affect intention and factor in aspects of decision making and economic
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viability. Specific empirical specifications, in terms of corresponding variable selection, are integrated
and estimated in the model for robustness.

2.1. Conceptual Model

We applied a profit-maximization function by utilizing an approach presented by Johansson and
Lofgren [43]. The intended examination of leasing forestland, by representative households as well as
identifying factors that affect farmers’ decisions on leasing, is a core focus of the model. Our interest is
focalized on farmers’ land leasing decisions in which the conceptual model considers decision-based
variables, that being: lease in only, lease out only, both lease in and lease out, and neither lease in or
lease out. As such, in reference to a number of studies [15,44] and fieldwork observations, farmers
in developing countries also tend to pay little or no attention to the amenity value of forests, hence,
we isolated the physical value of the forest and timber yield of forestland in our model. In comparison
to other models (i.e., specifically investigating forestland markets in China [22]), our model differs,
respectively, in the decomposition of timber profit into terms of revenue and cost. The conceptual
model, as representative of households, is assumed to maximize the profit from timber production, as
formulated via Equation (1).

maxπ = π(A0, Ab, As; Z, L, I)
= R(A0, Ab, As; Z, L, I) −Ct(A0, Ab, As; Z, L, I) −Cb(Ab; Z, L, I) + πs(As; Z, L, I)

(1)

where: R( ) is a revenue function of timber production; Ct( ) is a function to measure cost in planting,
managing, and harvesting forest; Cb( ) is a cost function for leasing in forestland; and πs( ) is a profit
function for leasing out forestland. Moreover, A0 is a vector of the characteristics of forestland area
currently held by one household, Ab is a vector of the characteristics of forestland leased in, and As is a
vector of the characteristics of forestland leased out. In terms of decision-based variables, if a farmer is
grouped in lease in only, Ab is kept and As is removed. If a farmer is grouped in lease out only, Ab is
removed and As is kept. If a farmer is grouped in both lease in and lease out, both Ab and As are kept.
If a farmer is grouped in neither lease in or lease out, both Ab and As are removed. Z is a vector of the
characteristics of a household, including household head (i.e., denoted as HHC) and household (i.e.,
denoted as HC). L is a vector of the characteristics of past leasing experiences of the household. I is
a vector of the characteristics of perceived institutional impacts from the household in terms of the
collective forest tenure reform.

Let A∗b and A∗s denote the optimal decision to lease in and lease out forestland behaviors,
respectively. If the farmers are grouped in lease in only, the profit function can be written as
π
(

A0, A∗b; Z
)

, and satisfies the following notation in terms of Equations (2)–(4).

π
(

A0, A∗b; Z, L, I
)

≥ π(A0; Z, L, I) (2)

π
(

A0, A∗b; Z, L, I
)

≥ π(A0, A∗s; Z, L, I) (3)

π
(

A0, A∗b; Z, L, I
)

≥ π
(

A0, A∗b, A∗s; Z, L, I
)

(4)

where: π(A0; Z, L, I) is the profit function for keeping the current management scale, π(A0, A∗s; Z, L, I)
is the profit function for only leasing out forestland, and π

(

A0, A∗b, A∗s; Z, L, I
)

is the profit function for
both leasing in and leasing out forestland.

Equation (2) suggests that the farmers’ decisions to lease in forestland depends on the following
attributes: whether it is currently held, characteristics of the household, timber production costs, cost of
leasing in, past leasing experiences, and perceived institutional impact. Equation (3) can be used to
provide additional interpretation for leasing in forestland, compared to Equation (2), i.e., the decision
to lease in depends on the profit margin of leasing out. Equation (4) can be interpreted similarly to
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Equation (2) and Equation (3) with further integrated interpretation from both of these equations.
Furthermore, the probability of the decisions grouped in as lease in only is written using Equation (5).

P
(

π = π
(

A0, A∗b; Z, L, I
))

= g(A0; Z, L, I) (5)

where: g( ) is a probability function which denotes that the probability to be grouped in the lease in
only function which has been originally held forestland and characteristics of the household head
and household having impacts on cost of timber production and forestland lease in and profit from
forestland lease out.

These factors are employed to indicate how the heterogeneity of farmers’ characteristics vary
in terms of revenue, cost, and profit in timber production as well as farmers’ participation in the
forestland market. We enumerate the farmers’ decisions on land rental using the following number
classes: 1 = lease in only, 2 = lease out only, 3 = both lease in and lease out, and 4 = neither lease in
or lease out. The number classes are used to differentiate the four groups without any implication
that one group would be superior or inferior to another. Hence, the four groups are depicted using
Equation (6).

P(y = i) = g(A0, HHC, HC, L, I) (6)

where: y denotes the group of the farmer, and i is valued 1, 2, 3, or 4.

2.2. Empirical Model Specification

We specified our empirical model specifications upon the conceptual model of framing and
existing literature to measure the factors that affect farmers’ intentions of leasing forestland (Table 1).

Table 1. Variables selections and assumed impacts.

Factor Variable Assumed impact References

Heterogeneity of
forestland

Forestland area (area) Ambiguous impact [22,45–47]
Forestland as inherited

(inherited)
Negative impact both on
leasing in and leasing out

[22,47]

Characteristics of the
household head

Age of the head (age) Ambiguous impact [11,18,19,45–48]
Educational level of the

head (education)
Ambiguous impact [18,46,47]

Characteristics of
household

Number of laborers in a
family (labor)

Positive impact on
leasing in and negative
impact on leasing out

[45–47]

Nonfarm income
(nonfarm)

Ambiguous impact on
leasing in and positive
impact on leasing out

[45,47,49]

Institutional factor
Security of forestland
usage rights (security)

Positive impact [13,44,50]

Past experiences of
leasing forestlands

Whether leased in
(wea_in)

Positive impact [40–42]

Whether leased out
(wea_out)

Positive impact [40–42]

Difficulty in leasing in
(easy_in)

Positive impact [45]

Difficulty in leasing out
(easy_out)

Positive impact [45]

Whether leased in
profitable (profit_in)

Positive impact [22]

Whether leased out
profitable (profit_out)

Positive impact [22]

We used two variables to denote heterogeneity of forestlands based on the reviewed literature.
The first variable is forestland area (i.e., denoted as area) was used to describe the forestland held and
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managed by each household. We assumed that forestland area has an ambiguous impact on farmers’
intentions to lease forestland—as such—existing studies reveal competing results from the impacts
of forestland area [22,45–47]. The second variable is whether farmers treat forestland as inherited
(i.e., denoted as inherited). Once farmers treated forestland as inherited, they usually become less
active in forest management [20]. Similarly, these farmers have appeared to be inactive in the leasing
of forestland—per se [47]. We, therefore, assume farmers’ treatment of forestland as inherited as a
negative impact both on their intention of leasing in and leasing out the land.

We employed two variables to denote the characteristics for the household head (i.e., HHC). First,
we assume that the impact of the age of the household head (i.e., denoted as age) on leasing in and
leasing out of forestland is ambiguous. The age of the household head had been found to have a
negative impact both on leasing in [45] and leasing out of forestland [47,48]; however, some studies
contested that age had no influence on forestland lease in [16] or lease out behavior [11,19,46]. Second,
we assume the educational level of the household head is ambiguous (i.e., denoted as education) due
to the majority of previous studies that concluded the effect as not significant [29,31,46] with a few
studies showing a positive effect [18].

Household characteristics variables (i.e., HC) include the number of laborers in a family unit
(i.e., denoted as labor) and income from nonfarm work (i.e., denoted as nonfarm). The more labor
force a household had, the more likely the household would lease in forestland [45,46] and the
less likely they were to lease it out [47]. Farmers can get nonfarm income not only by working for
others (i.e., a wage income), but also from doing additional business dealings. Nonfarm income is
measured by aggregating wage income and business income. A higher nonfarm income implies that
the return on aggregate labor and capital input in nonfarm activities as well as opportunity costs of
working in forestry is high. We assumed that nonfarm income has a positive impact on leasing out
forestland [30,32]; however, the impact of nonfarm income on leasing in forestland was ambiguous
since contradicting results exist from previous studies [45,47,49].

Only one institutional variable was used by incorporating security of forestland usage rights (i.e.,
denoted as security). Previous studies show that insecurity of land property rights resulted in a lack of
incentive for farmers to intensify forest investment and expand forest management scale [13,44,50].
Though it can be noted that there are policy incentives for forestland leasing in other areas of China,
for example in Zhejiang Province [45], we did not find any such policies in our study area.

Regarding impact of past experience of leasing forestlands, we employed three variables as
indicators. The first variable is whether farmers leased in (i.e., denoted as wea_in) or leased out
forestlands (i.e., denoted as wea_out) in the past five years. Intuitively, farmers who have experiences
in leasing forestlands might have a better understanding on how to lease forestland, which could
cause variability in intentions between farmers with experience versus not. In order to capture a
more detailed impact from past experience, we employed a second variable of whether farmers had
difficulty in leasing in (i.e., denoted as easy_in) or leasing out (i.e., denoted as easy_out) forest land
in the past five years. We assumed that farmers with such difficulty might have less intention of
leasing forestland in the future. It has been proved, however, that once transaction costs of leasing
forestlands are lowered, the leasing effect becomes more active [45]. A third variable was assigned to
whether forestland lease in or lease out profitable existed (i.e., denoted as profit_in and profit_out),
respectively. The third variable assumed to have a similar impact as the second variable on farmers’
leasing intention. The timber price was used as a proxy variable to measure farmers’ profit of lease
from forestland. When timber prices rose, lease in became more active. Conversely, once timber price
lower, lease out became more active—according to Zhang et al. [22].
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Noticeably, very few farmers both leased in and leased out forestlands in our observation.
Therefore, we specified our focus on farmers’ intention of either leasing in or leasing out by utilizing
the following two equations (i.e., Equations (7) and (8)) to formulate our reduced empirical models.

P(y = 1) = f
(

area, inherited, age, education, labor, non f arm,
security, wea_in, easy_in, pro f it_in

)

(7)

P(y = 2) = f
(

area, inherited, age, education, labor, non f arm,
security, wea_out, easy_out, pro f it_out

)

(8)

Equation (7) is a lease in model where y is equal to 1 and Equation (8) is a lease out model where y

is equal to 2.

2.3. Model Estimation

The specified models were estimated by adopting Bayesian logit regression models in which
farmers’ responded intention of leasing in or leasing out forestlands were the dependent variables.
In the models, farmers who had answered “Yes” indicating that they have intentions of leasing in or
leasing out forestland was coded as one. Merged responses of “No” and “I don’t know” were placed
into a single category and coded as zero by following Sanchez and Morchio’s [51] and Groothuis and
Whitehead’s [52] analyses. Bayesian methods can randomly sample and estimate individual-specific
parameters [53] as well as consider model uncertainty by taking into account various combination
of models to minimize the subjective judgment [54]. Bayesian analyses provide a robust estimation
approach by using not only the data but also existing know-how about model parameters. They also
allow one to introduce stochastic conditions in the posterior distribution of parameters to address
estimation challenges in the empirical model (e.g., excessive multi-collinearity among explanatory
variables as described by Hair et al. [55], Western and Jackman [56], and Willis and Perlack [57]).

According to the Bayesian theorem [58], the posterior density of the parameters of the independent
variable is proportional to the likelihood of reported knowledge given model parameters (i.e., β),
and knowledge of the prior probability distribution. The prior distribution of β j (j = 1, 2, 3,
. . . , m) where m is the number of independent variables was assumed to be normally distributed
with βj ∼ N(µi,σ2

j ) in respect to Congdon’s [59] work. In this study, µi was set to 0 and σ to
10,000. The random-walk Metropolis-Hastings sampling method, a default setting in the Bayesian
calculation provided by Software Stata 15, was used to estimate the posterior distribution [60–62].
Metropolis-Hastings sampling is a general algorithm that releases the assumption in Gibbs sampling
that proposed distributions are the posterior conditionals. Random-walk is the most commonly
used Metropolis-Hastings algorithm when simulating candidate samples from a Gaussian proposal
distribution that randomly perturbs the current state of the chain [63–65]. The coefficients of the
explanatory variables were calculated by 10,000 iterations of the sampling based on the Monte Carlo
errors with a burn-in of an initial 1,000 iterations [66].

3. Methodology

We define the study area where we conducted data collection at the farm household level.
A description of the general characteristics of our data are also noted.

3.1. Study Area

We conducted data collection in Ningdu County of Jiangxi Province. Jiangxi was one of the four
provinces to host pilot projects for the reforms implemented during the collective forest property rights
restructuring in 2004 [15]. In consequence, Jiangxi was considered an ideal study area for the research
especially since its implementation of collective forest tenure reform and subsequent emergence as a
forestland market [11,15,67]. As one of the key forestry counties, Ningdu is ranked fourth in terms
of acreage of forestland province-wide. The total forestland is estimated at around 300,000 hectares.
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The forest coverage is high at 71.3%, which is 10% higher than the provincial average. Collective
forestlands are 280,000 hectares, accounting for 93% of total forestlands while the rest are state-owned.
The total standing forest stock is 9.7 million cubic meters. On average, each farmer owns 0.5 hectares of
forestlands (i.e., more than 10 times 0.05 hectares of crop land from the county level). Forestlands are
crucial resources to local households. As a result of the reform, more than 90% of collective forestlands
usage rights and ownership were transferred to farm households. This process was regarded as
de-collectivization of collective forestland, generating more secure and beneficial rights to use it at the
farmer-level [12,13].

Forestland lease market emerged along with increasing transfer of usage rights of forestland from
collective to individual farm households in Ningdu. This provided us with ample local-based evidence
to form a sound understanding of development for the ongoing forestland market. The Ningdu
Forestry Administration Bureau set up an agency providing services as policy consultation, forestland
demand or supply information distribution, auction, bidding, and assistance of the contract signing.
This universal practice facilitated development of the lease forestland market throughout Jiangxi
Province [11]. The agency started to collect data of forestland leasing based on the transfers of contracts
signed in-house from 2006. The data presents leased forestland with an area per case larger than 10
hectares (Figure 1). The data provided the general dynamics of the lease forestland market from 2006
to 2016—note that inadequate information of single cases of leased forestland with a scale of smaller
than 10 hectares was not available.
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Figure 1. Dynamics of leased forestland with areas per case larger than 10 hectares.

As noted in Figure 1, the lease forestland market fluctuated sharply during the period from
2006 to 2016. In isolation, from 2006 to 2008, the leased forestland continued to be more active and
reached a summit of 11,091 hectares in 2008, while from 2008 to 2010, the leased forestland kept
decreasing and reached a low of 857 hectares in 2010. Noticeably, China State Council announced that
the collective forest tenure reform was to be implemented nationwide in 2008—at the same time the
lease forestland price reached a summit in Ningdu County. From 2010 to 2013, the lease forestland
market experienced recovery and rapid development and reached 11,766 hectares in 2013. We believe
that the announcement released by the China State Forestry Administration that all necessary transfer
of collective forestland from the collective to the individual farm households were to be completed in
2012 had a positive impact on the development of the lease forestland market. During this period,
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China State Forestry endorsed a document encouraging forestland lease and scale management of
forests. From 2013 to 2016, the forestland lease continued to decrease and reached a new low of 120.1
hectares in 2016. At this point, China State Council conducted a nationwide inspection on the finished
transfer of usage rights of forestlands which aimed to resolve existing conflicts [68].

The fluctuation of leased forestland in our study area implied that the previous forestland leasing
will have an impact on the current situation as well as significant impact on the future market. All leased
forestland recorded by the agency were rented out by local farmers with similar statistics pointing to
most of them being rented in as well. This initially implied that farmers’ past experience with leasing
forestland should have an impact on their future decision making.

3.2. Data Collection

A stratified sampling method was applied to selected interviewed households. Following the
administrative system within the county, we selected seven townships from a total of 24 (i.e., one lower
level than that of a county). These townships were distributed evenly regarding their geographic
location. We randomly selected three villages from each township for a total of 21 sample villages.
Next, we randomly selected 20 farm households from each village totaling 420 interviewed household
representatives. Noting that a larger sample might provide more accurate results; however, due to
financial and time constraints this hampered our time in the field and field-oriented resources.

The interviews were conducted in the selected villages at the end of 2017 when most household
heads had returned from outside work places to have the Spring Festival with their families.
A two-person group was organized and appointed to conduct the investigation county-wide.
All investigators were able to communicate in local dialects and were trained to efficiently ask
questions and fill in the questionnaire in 10 minutes. This protocol greatly reduced communication
problems caused by the fact that dialects are popular in the study area where most of the population are
Hakka people. The questionnaire used in the interviews were collected as primary data—characterized
by household head, general situation of the household, forest plot characteristics, and past experience
of leasing forestland. From the 420 planned interviews we only concluded 408 households in our
sampling—discarding 12 interviews due to incompleteness.

3.3. Data Description

Descriptive statistics of the data are presented in Table 2. The intentions given by the farmers on
whether they would lease forestland are stated in the Section 4.1. Farmers’ intention and past experience
of leasing in and leasing out of forestland. Descriptive findings will ensure a complete picture of
the past experience and future intention. The data indicates that the average forestland held by one
household was 1.83 hectares, a figure that closely resembled the Chinese national average. Moreover,
56% of the households did not indicate that usage rights of the forestland were unchanged—due to
previously implemented reforms. In addition, only 14% of the households indicated that they would
leave forestland as an expected inheritance for the next generation.

The majority of the household heads were aged between 40 and 60 years old with an average age
of 49 years old. As far as the attainment of education was concerned, 206 household heads, i.e., 50.49%,
completed high school. There were 150 household heads that completed middle school accounting for
36.76%, 32 households or 7.84% were headed by people who had schooling at the elementary level, and
19 household heads who had university degrees, accounting for 4.66% of the sampled households. In
terms of the number of people being employed, the range was from zero to six. Among the households,
216 households had two people working in the household, which accounted for 52.94% of the total.
Another 67 (i.e., 16.42%) households had three people working, 55 (i.e., 13.48%) households had four
people working, and 42 (i.e., 10.29%) households had one person working. The number of households
that had nobody working was 13, accounting for 3.19%. There were five households having more than
four people working, accounting for 1.23% of the total. The households differed from one another in
terms of nonfarm income relative to the total income. On average, 41.9% of the total income comes
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from nonfarm sources. In fact, 127 households reported that they had no income from nonfarm work,
while 27 households reported that all of their incomes were from nonfarm work.

Table 2. Descriptive statistics of the data.

Variable Definition Mean SD †

Dependent variables
will_in farmers’ intention of leasing in forestland (1 = yes, 0 = otherwise) 0.32 0.47
will_out farmers’ intention of leasing out forestland (1 = yes, 0 = otherwise) 0.21 0.41

Independent variables
area forestland area (ha) 1.83 5.05

inherited whether forestland was inherited (1 = yes, 0 = otherwise) 0.14 0.35
age age of household head (years) 49.69 11.76

education
education level of household head (1 = primary school or below,

2 =middle school, 3 = high school, 4 = university or above)
2.51 0.72

labor number of people working in the family (people) 2.39 1.11
nonfarm proportion of income from nonfarm sources of total income (%) 41.94 37.30
security forestland usage rights (1 = yes, 0 = otherwise) 0.44 0.49
wea_in leased in forestland in the past five years (1 = yes, 0 = otherwise) 0.12 0.32
easy_in easy to lease in forestland (1 = yes, 0 = otherwise) 0.14 0.35
profit_in not profitable to lease in forestland (1 = yes, 0 = otherwise) 0.25 0.43
wea_out leased out forestland in the past five years (1 = yes, 0 = otherwise) 0.07 0.25
easy_out easy to lease out forestland (1 = yes, 0 = otherwise) 0.17 0.38
profit_out not profitable to lease out forestland (1 = yes, 0 = otherwise) 0.18 0.39

† standard deviation.

4. Results

The results of the farmers’ intentions and past experience of leasing in and leasing out forestland
is elucidated. An additional detailed examination of the Bayesian logit model, pinpointing the
main factors affecting farmers’ intention of leasing out forestland, in terms of the assigned variables,
are shown.

4.1. Farmers’ Intention and Past Experience of Leasing in and Leasing out of Forestland

Results indicate that those farmers that intended to lease in forestland accounted for 32% of the
total sample; however, those farmers that intended to lease out forestland were 11% fewer (Table 2).
Regarding past experiences of leasing in or leasing out forestland, the results indicated slightly
more than 10% of farmers who had experience with leasing in versus only 7% of those leasing out.
Comparatively, 14% of farmers’ positive responses in terms of ease of leasing in forestlands versus 12%
of them for leasing out forestlands. In addition, there are about a quarter of the farmers who did not
perceive that lease in of forestlands as profitable, and 18% of them that did not respond to leasing out
as profitable.

We grouped all farmers into two categories according to their differing perspectives of experiences
of leasing in forestlands. We found the group with experience of leasing in forestland had a significantly
higher intention of leasing in forestlands than the other group (i.e., t-test value of −5.78). We also found
that the group with responses of not being profitable in terms of leasing out had fewer intentions of
leasing in forestlands than the other group (i.e., t-test value of 6.29). In addition, we found significantly
different impacts of ease to leasing in forestlands on intention of leasing in between two groups with
different responses in term of ease of lease in (i.e., t-test value of −5.92).

When we categorized farmers into two groups according to whether they had experiences of
leasing out forestlands, we found the group with this type of experience had significantly higher
intentions of leasing out forestlands than the other group (i.e., t-test value of −2.65). We also found
different intention of leasing out forestlands between the group responding to it not being profitability
to lease out versus the other group (i.e., t-test value of 5.88). However, we did not find significantly
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different impacts of ease in leasing out forestlands on intention of leasing out between two groups
with different responses in terms of ease in leasing out (i.e., t-test value of −1.35).

4.2. Factors affecting Farmers’ Intention of Leasing in Forestland

As illustrated in Table 3, the results of the Bayesian logit model identify the effects of demographic
characteristics, characteristics of forestland, and past experiences of leasing in forestland of the
respondents on their intention of leasing it in. We tested for correlation between all explanatory
variables and found that none of the correlative coefficients exceeded 0.50. Furthermore, all of the
variance inflation factors (VIF) were less than two, indicating that our data did not suffer from
multi-collinearity issues based on commonly used cut-off values [55,69]. The estimated Monte Carlo
errors were all less than 5% of the standard deviation, indicating that random-walk Metropolis-Hastings
sampling was appropriate [70].

Table 3. Results of factors affecting farmers’ intention of leasing forestlands.

Model 1 Model 2 Model 3 Model 4

Mean SD † Mean SD † Mean SD † Mean SD †

area −0.003 0.002 −0.002 0.001 −0.002 0.002 −0.003 0.002
inherited −0.059 0.327 −0.253 0.332 −0.676 0.411 −0.391 0.265

age −0.479 *** 0.009 −0.045 *** 0.009 −0.045 *** 0.011 −0.045 *** 0.010
education −0.188 0136 −0.189 0.162 −0.147 0.197 −0.232 0.152

labor 0.196 ** 0.081 0.229 ** 0.088 0.227 *** 0.081 0.216 *** 0.073
nonfarm −1.471 *** 0.0262 −1.449 *** 0.294 −1.589 *** 0.354 −1.575 *** 0.361
security 0.829 *** 0.174 0.669 *** 0.229 0.950 *** 0.234 0.625 ** 0.247
wea_in 1.732 *** 0.365 1.589 *** 0.382
esay_in 1.304 *** 0.316 1.351 *** 0.302
pro_in −3.165 *** 0.387 −3.153 *** 0.279

Constant 1.259 *** 0.423 1.055 0.739 0.882 0.875 0.966 0.637

Model features
Log likeli. −280.5 −280.8 −285.7 −282.6

Accept. Rate ‡ 21.65 19.89 19.42 20.39
Mean VIF 1.13 1.14 1.15 1.17
† standard deviation; ‡ percentage; * significant at P < 0.10; ** significant at P < 0.05; *** significant at P < 0.01.

In order to check robustness of impacts of farmers’ past experiences of leasing in forestland,
Table 2 reports on four models and employed each of three indicators of past experiences in the first
three and all three indicators in the fourth. The impacts of the indicators of past experiences and other
variables are consistent in all four models—which convinced us of its robustness. We conducted the
following analysis based on the fourth model. The regression results showed that seven factors have
statistically significant impacts on farmers’ intentions of leasing in forestland. These factors are the
household head age (i.e., age), number of people working in a family (i.e., labor), security of forestland
usage rights (i.e., security), lease in of forestland in the past five years (i.e., wea_in), ease of leasing in
forestland (i.e., easy_in), and not profitable to lease in forestland (i.e., profit_in).

The coefficient for the age variable is negative and significant at 1%; thus, the intention to lease in
forestland decreases as the age of the household head increases. The education level of the household
head (i.e., education) also had a negative effect on lease in of forestland, but the effect was not significant.
The effect of the number of people working in the household (i.e., labor) is positive and insignificant.
The coefficient of the nonfarm variable is negative and significant at 1%. This implied that those
households with larger nonfarm income are less likely to lease in forestland.

Regarding impact of characteristics of forestlands on farmers’ intention of leasing in forestland,
we found that only the coefficient of the security variable is positive and significant at 5%.
Those households holding the view that forestland usage rights were secure had a higher probability to
lease in forestland. This may have resulted from the fact that farmers are afraid that their right to lease
forestland cannot be well protected if usage rights are not secured. The other two variables, including
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area and inherited, did not have significant impacts on farmers’ intention of leasing in forestland.
However, both of these impacts were negative.

In terms of the impact of farmers’ past experiences of leasing in forestland, both coefficients of the
wea_in and easy_in variables were positive and significant at 1% whereas the profit_in variable was
negative and significant at 1%. The results suggested that those households that once participated in
leasing in of forestland were perceived to more easily lease in forestland or had a higher intention of
doing it in the future. This is in line with the fundamental economic theory that low transaction cost
will always facilitate a transaction. This also implied that farmers’ past experiences play a significant
role and impact on their intention to lease in in the future.

4.3. Factors Affecting Farmers’ Intention of Leasing Out Forestland

We presented the results of the Bayesian logit model by identifying the effects of demographic
characteristics, characteristics of forestland, and past experiences of leasing out forestland from the
respondents’ intention to leasing out their land (Table 4). We also reported four models as a check on
the robustness of the impacts of farmers’ past experiences to leasing in forestland. The consistency
of the impacts of farmers’ past experiences on famers’ intention to lease out forestland convinced
us that the results are robustly conclusive. We also made use of results from the fourth model for
further inquiry. The regression results showed that seven factors have statistically significant impacts
on farmers’ intentions to lease in forestland. These factors are the household head age (i.e., age),
educational level of household head (i.e., education), number of people working in the family (i.e.,
labor), security of forestland usage rights (i.e., security), leasing out of forestland in past five years (i.e.,
wea_out), and not profitable to lease forestland (i.e., profit_out).

Table 4. Results of factors affecting farmers’ intention of leasing out forestlands.

Model 1 Model 2 Model 3 Model 4

Mean SD † Mean SD † Mean SD † Mean SD †

area 0.002 0.002 0.001 0.002 0.002 0.002 0.002 0.002
inherited −3.258 *** 0.742 −2.644 *** 0.345 −1.758 * 1.005 −1.711 *** 0.419

age −0.022 *** −0.008 −0.015 * 0.009 −0.026 ** 0.011 −0.026 *** 0.008
education −0.691 *** 0.175 −0.658 *** 0.131 −0.695 *** 0.157 −0.614 *** 0.179

labor −0.048 0.086 −0.066 0.079 −0.049 0.092 -0.051 0.087
nonfarm 1.579 *** 0.354 1.679 *** 0.331 1.082 * 0.588 1.717 *** 0.381
security −0.097 0.251 -0.120 0.219 −0.266 0.239 −0.234 0.267
wea_out 0.837 ** 0.421 0.864 * 0.444
easy_out 0.468 0.288 0.237 0.275
pro_out −3.852 *** 0.402 −3.703 *** 0.547

Constant 2.306 *** 0.692 1.181 *** 0.236

Model features
Log likeli. −246.8 −248.4 −240.2 −245.6

Accept. rate ‡ 27.42 15.01 17.36 22.64
Mean VIF 1.12 1.11 1.15 1.16
† standard deviation; ‡ percentage; * significant at P < 0.10; ** significant at P < 0.05; *** significant at P < 0.01.

The coefficient for the age variable is negative and significant at 1%. This points to the correlative
finding that an intention to lease out forestland decreases as the household head’s age increases.
The education level of the household head (i.e., education) also has a negative and significant effect on
the leasing out of forestland. This implied that once the household head had a higher educational level,
they had a smaller intention to lease out their land. The effect of the number of people working in the
household (i.e., labor) was negative with an insignificant correlation. The coefficient of the nonfarm
variable was positive and significant at 1%. This implied that those households with larger nonfarm
income were more likely to lease out their forestland.

Regarding impact of characteristics of forestlands on farmers’ intention of leasing in forestland,
we found that only the coefficient of the inherited variable was negative and significant at 5%.
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Those households treating forestland as inherited have a lower probability to lease out their forestland.
This result is in line with our expectations. Two variables, i.e., area and security, did not have a
significant impact on farmers’ intention of leasing out forestland—however both had positive impacts.

In terms of the impact of farmers’ past experiences of leasing in forestland, the coefficient of the
wea_out variable was positive and significant at 10%, the coefficient of the easy_out variable was
positive and insignificant, and the coefficient of the profit_out variable was positive and significant at
1%. These results suggest that those households that participated in leasing out forestland were more
likely to do it again. Once farmers did not believe leasing out of forestland was profitable, they have
less intention to lease out at all. This also implied that farmers’ past experiences played a significant
impact on their intention of lease in—in the greater scope of the study.

In terms of the robustness of the results, a Bayesian approach was used as an alternative method
to the classical approaches, e.g., logit model and probit model, to avoid biased estimators and
misspecifications (i.e., left out variables, errors in variables, and heteroskedastic errors common in
traditional models) [71–73]. Zellner and Rossi [74], the first to use a Bayesian analysis for qualitative
choice in econometrics, point out that the Bayesian approach exhibits operational capability and provides
an avenue for proper analysis of differing scaled samples. A review of recent studies also reveals that
Bayesian approaches have been adopted to overcome non-robustness when attached with traditional
models (i.e., Caglayan-Akay and Sedefoglu [75] and Cai et al. [70]). As such, low autocorrelation is
more efficient in a Markov Chain Monte Carlo simulation procedure designed to fit Bayesian models.
The procedures within our study, hence, reported on the existence of autocorrelation automatically and
took into consideration any avoidance of it. Moreover, we ignored the spatial factors at the township
and village level since they were not found to be significant or have spatial heterogeneity in terms of
forestland lease. It should be noted that every approach has a certain level of embedded weakness
which may generate non-robustness—something we have attempted to limit and veer away from as
best as possible. Finally, poor statistical background may have also curbed our contribution to modify
the existing approach, leaving us with causation factors for the affected farmers’ intention to lease in or
lease out farmland.

5. Discussion and Conclusions

In this study, we examined how farmers’ past experiences in leasing forestlands affect their future
intention to lease it again. The results indicate that farmers do not have strong intentions both of
leasing in and leasing out of forestland. Compared to farmers’ low participation in leasing in and
leasing out in the past five years, strong intentions imply that the forestland market might be on the
brink of rapid development. At present, the leasing market of forestlands has become less active for
both participation in leasing in and leasing out of forestland—as noted by Xu et al. [19] in Anji County
of Zhejiang Province, which is more than two times larger than our study in Ningdu. Notably, Anji has
a much stronger market-orientated economy than Ningdu which may play an important role in its
brisker development.

Furthermore, it should be noted that farmers’ intentions of leasing in forestlands are stronger
than their intentions of leasing out forestlands. Similarly, we found farmers’ participation in leasing
in of forestlands much more active than their participation in leasing it out. However, there is a
reversal when compared to farmers’ past participation in the forestland market in Zhejiang [19] (i.e.,
where farmers’ participation in leasing out forestland is nearly three times that of their participation
in leasing in forestland). If forestlands are only leased in and leased out between local farmers,
an unbalanced bias would be a part of our datasets. However, we noted that other actors outside
of local farmers participated in the leasing of forestlands. For example, some forestlands are leased
out by some forest firms at the village level. The gap between intentions to lease in and lease out of
the forestlands also needs to be closely observed in terms of supply by other actors rather than just
local farmers.
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Regarding impact of demographic factors of household heads, the results impacted household
head age in that intention to lease in forestland is consistent with research findings from Xu and Li [45].
The insignificant effect of educational levels of household heads indicates research finding at par with
Wang et al. [48] and Chen et al. [46]. Regarding impacts of demographic factors of the household head
in terms of leasing out forestland, negative and significant results of age are consistent with Wang et
al. [48] and Ran and Lv [47], while negative and significant results of educational level are consistent
with Xu et al. [19].

The significant and positive results regarding farmers’ leasing in of forestlands correlate Xu and
Li’s [45] and Chen et al.’s [46] research, however, the insignificant and negative results regarding
framers leasing out forestlands are not consistent—in terms of significance and negative effects—with
Ran and Lv [47]. A possible reason for this discrepancy is that farmers’ leasing in practices—to expand
their scale of forest management—do not corelated with the total labor workforce but, instead, do not
need less labor (i.e., at the moment). Another important variable, denoting demographic characteristics
of a household, the nonfarm factor has significant effects on intention of leasing in and leasing out
of forestland—however this result is somewhat antipodal to finding by Ran and Lv [47]. Finally,
it should be noted that the nonfarm factor has been proven to be endogenous with farmers’ leasing
behaviors [22]. In this study, farmers’ nonfarm work outweighs their intention to lease forestland
which convinces us not to ignore the endogeneity effects of this impact.

Among three variables related to forestland held by farmers, our results indicate that security is
the only variable having significant impact on farmers’ intention to lease in forestland, and inherited is
the only variable having significant impact on farmers’ intention to lease out forestland. These results
identify security as consistent with research finding from Zhang and Pearse [50], Zhang and
Owiredu [44], and Xie et al. [13]. We have learned, from our field survey, that some farmers do not
have a strong sense of security in terms of usage rights of their forestland to lease in. For example,
they cannot obtain harvest permission if they do not get assistance of the original holders proving their
legal use and rights to the forestland. The result of the impact of inherited land and the intention to
lease it showed that once farmers have an intention to pass on their forestland (i.e., to next generation),
they are less active in the forestland market. A similar result is observed by Amacher et al. [20] in which
farmers were less likely to be active in forest management as well. In addition, the insignificant impact
of forestland held by farmers and their intention of leasing in and leasing out implies that farmers do
not treat forestlands solely as a physical asset and that entails a certain amount of know-how in the
practice for it to be successful.

Our results about farmers’ past experiences of leasing forestland are consistent with existing
research findings [19,22]. Farmers’ past experiences of participating in lease in and lease out forestland
will reduce transaction costs and increase profit for the future leasing agreements. Among these
are three different variables that clearly indicate farmers’ past experiences, i.e., wea_in and wea_out
concern farmers’ past behavior of leasing in and leasing out of forestlands, and easy_in, easy_out,
pro_in, and pro_out concern farmers’ perceptions of past experiences. Their perceptions are either
formed by their personal experiences or formed in terms of observation of and communications with
their relatives, neighbors, and friends. The correlations between lease behavior, their response to
ease, and their response for profitability are smaller than 0.25, i.e., it implies that our employment of
these three types of indicators are well captured by farmers’ past experiences from three independent
perspectives. Clearly, profitability from a previous lease plays a significant role and hardens future
decisions and intentions rather than easing and encouraging open participation. This behavioral
response pertains to market mechanisms that also provides evidence and support for the employment
of the profit-maximization function [43,76–80].

Since farmers are major holders of forestland usage rights in rural of China, their intention of
leasing in and leasing out of forestland determine development of the forestland market [13,15,19,67].
We do not compare wellbeing of those farmers having past experiences or with other farmers,
in addition, we cannot confirm if there is a need to increase farmers’ intention of leasing in or leasing
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out of forestlands for a rapid development of the area. However, we believe it to be necessary that
consideration of what factors affect or restrict farmers’ intention (i.e., of leasing in or leasing out)
be carefully observed for sounder advancement. Our results indicate household bearing smaller
transaction costs and embracing larger profits will be more active in the forestland market. In order to
ensure stable development of the forestland market, a policy is needed to reduce transaction costs
and promote related profits for farmers who lease in or lease out such land. A more important
policy would consider removing restrictions on forestland management and their benefits. Regarding
households with elderly heads that have an intention to treat forestland as inherited, a less active
forestland market should be expected, forcing policy makers to best coordinate and management these
conditions—making countermeasures a priority.

This study explored the causable relationship between farmers’ past experiences and future
intentions of lease in and lease out of forestland. There is no doubt that this explored causable
relationships that show theoretic reference for further future study. However, we note our study was
conducted based on survey data from one county which, respectively, is a narrow representation
of results. Another limitation is our lack of comparative research of forestland markets between
China and other countries in terms of a farmer’s perspective. We also note that our indicators,
used to measure farmers’ past experience, carried limited information reflecting heterogeneity of that
experience. We also should state that we differentiate between “forestland market” and “cropland
market”, and specifically did not incorporate “cropland market” into our study scope. Further study
could investigate more details of farmers’ past experiences including: area of forestland leased in or
leased out and the setting up of a temporal-spatial model (i.e., used to synthesis and compare research
finding at different time periods and regions for increased reliability). At length, a follow-up study to
this one is suggested to test how many intentions of leasing can be turned into reality.
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Abstract: The functional diversification of coastal fishing communities has been a central objective
of the Common Fisheries Policy (CFP) since the early stages of its implementation. A large part of
the initiatives financed throughout Europe have been linked to the creation of synergies between
the fishing sector and tourism. This paper analyses the opportunities for the development of
fishing tourism at the regional level, considering the investments of European and regional funds
on the development of fishing tourism in Galicia. Special attention is given to the incorporation
of the territorial perspective and Community-Led Local Development (CLLD) for the sustainable
development of fishing areas. The results show limitations of this form of tourism in terms of
employment and income, especially those developed by fishermen, despite the significant support of
the regional government for this activity. This situation allows a critical reflection on the opportunity
to convert fishermen into tourist guides, based on the need to diversify the economy and income of
fishing communities.

Keywords: fishing tourism; European fishing funds; Galicia (Spain); sustainable rural development

1. Introduction

Local development is a generalised paradigm in order to initiate processes of socioeconomic
progress in peripheral areas, in an attempt to respond to productive restructuring and economic
crises, as stated by [1–5]. The EU rural development programmes began to be drawn up in the
last decade of the twentieth century with the aim of promoting a change from a model based on
agricultural development to one oriented towards the diversification of the rural economy. Since 2007,
rural development has been a fully developed policy, funded by the European Agricultural Fund
for Rural Development (EAFRD), and created to respond to the socio-economic and environmental
challenges of rural areas and their agricultural model. Since Agenda 2000, it has been called the “second
pillar” of the Common Agricultural Policy (CAP), as an approach for sustainable development in rural
areas, complementing the great reform of 1992. With the European Union LEADER initiative, the issue
of rural development was included within the European Regional Policy framework to promote the
application of the new structural and territorial measures of the CAP [6,7].

Diversification, innovation and cooperation were the general objectives of LEADER between
1991 and 2006 [8], and were added to the new national and regional programmes, PRODER in Spain
and AGADER in Galicia, inspired by its approach and methodology [9–11]. In order to include local
actors in the design of sustainable, multisectoral and inclusive development strategies, all these rural
programmes were based on a bottom-up approach, in which the tourism sector was considered a
fundamental aspect for the economic diversification of the territories. In this way, LEADER—and
also PRODER and AGADER—allocated a large part of their funds to projects related to tourism
development in rural areas [12–18].
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The objectives of local development and economic diversification, as part of the European rural
development, were transferred from the early years of the twenty first century to the Common Fisheries
Policy (CFP) [19], based on lessons learned from the LEADER experience. Additionally, the territorial
objectives were included in the sectoral policy, and the Community-led Local Development (CLLD)
was adopted, an approach that took the communities into account in the design and management of
strategic development plans [20]. In this way, a decentralised management of European funds was
adopted in coastal areas dependent on fishing. This has been the case of Fisheries Local Action Groups
(FLAGs) financed with funds specifically allocated for the sustainable development of fishing areas
from the European Fisheries Fund (EFF) (2007–2013) and the European Maritime and Fisheries Fund
(EMFF) (2014–2020) [21–25].

Considering sustainable tourism as a factor of local development, and creator of synergies with
the rest of the economic sectors, has allowed its inclusion in the EFF and EMFF as an element favouring
economic diversification in fishing areas, generating new sources of income for the fishermen and their
families. In this way, the Fisheries Areas Network (FARNET)—a network supported by the European
Commission to implement CLLD—has designed a guide, “Fisheries and Tourism: Creating benefits
for the community”, to promote the dissemination of fishing tourism activities in European fishing
areas, with the aim of developing a more sustainable tourism that values the local community and
contributes to its growth [26,27].

The proliferation of fishing tourism activities in Galicia is closely linked to the subsidies from the
European Fisheries Fund, aimed at the economic diversification of coastal communities, and to the
regional policy itself, which incorporates marine tourism and fishing tourism into the regional fisheries
law, as an activity aimed at the enhancement and dissemination of marine cultural heritage (Law 11/2008
on fisheries in Galicia). In this context, the present study focuses on marine and fishing tourism in
Galicia, Spain, and the difficulties in becoming a central element in the economic diversification in
coastal areas. To reach this objective, four research questions are formulated: (1) what have been
the investments in fishing tourism; (2) what importance has been given to fishing tourism in the
development strategies of fishing areas; (3) what role has fishing tourism played in the economic
diversification of coastal areas so far; (4) what is the interest of this tourism modality for the small-scale
fishing sector itself. From a theoretical point of view, this contribution aims to advance the analysis of
the contribution of European funds to sustainable development in fishing areas. A critical perspective
is adopted since the authors consider an overvaluation of fishing tourism as a dynamizing factor for
the economies in areas dependent on fishing in Galicia.

The focus of this study was on Galicia, a region situated in the NW of Spain, and one of the
European regions with the greatest socio-economic dependence on fishing and aquaculture [28,29].
As of 2020, Galicia has a population of 2,700,269 inhabitants, that is concentrated on the Atlantic coast,
the most demographically and economically dynamic area of the region. The regional government has
had broad powers since the 1980s, transferred by the Spanish state, as a result of the development
of the State of Autonomies. Among the exclusive powers that Galicia has are the organisation and
management of fishing and tourism, which has had important implications in the development of
fishing tourism, since Galicia has its own fishing and tourism laws, and the government has the
capacity to apply for and manage European funds. These funds have facilitated the early creation
of FLAGs in Galicia, and the development of numerous activities related to fishing tourism. Finally,
the aim of this investigation is present a critical discussion of Galician experiences in marine and
fishing tourism, and highlight the need to get a coordinated regional strategy, defined on the basis of a
bottom-up process, where the participation of the fisheries sector is guaranteed.
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2. Literature Review

2.1. Fishing Sector and Tourism

The strong link between small-scale fishing and tourism has become a global trend mainly caused
by the decrease in income generated by fishing, and the search for economic diversification alternatives
by the fishermen, who resort to fishing tourism activities [30–32]. Thus, the relationships between
small-scale fishing and tourist activities as a source of complementary income for the populations of
coastal communities have been increasingly frequent. Multiple synergies have been identified between
professional fishing, recreational fishing and tourism, providing mutual benefits, and demonstrating
their complementary nature in the management policies of coastal resources [33]. Although there is
plentiful literature on sport fishing and its role as a stimulus for the economy and regional development
in Europe, Spain and Galicia [34,35] are good examples, as well as in other territorial areas [36], there are
few studies on fishing tourism, a relatively recent tourism modality that integrates a great variety of
activities—some of them poorly regulated—and for which there are hardly any statistics that allow
comparative studies at different scales.

There is a broad and imprecise conception of the term fishing Tourism, an umbrella that includes
a large number of marine and land activities [37]. Fishing tourism can be conceptualised as a
culture-based tourism: the culture-motivated, -inspired, and -attracted tourism [38] cited by [39]
(p. 90), [31] (p. 145). It is also necessary to consider that the tourism industry in rural areas is based on
nature and nature-based activities, such as fishing [39] (p. 89), and thus fishing tourism has its roots in
rural tourism, sharing some similarities [40,41]. For some authors, Fishing Tourism includes a series of
activities among which recreational or sport fishing stand out, but also different tourism industries
such as accommodation, restaurants, retail, and services for tourists [36]. In relation to its definition,
Kauppila and Karjalainen [39], following Hänninen and Tonder [42], consider that recreational fishing
includes fishing tourism, distinguish between tourism fishing and fishing tourism. For tourism fishing,
fishing is only one of several reasons to choose a destination. In the case of fishing tourism, fishing
is the main motivation for tourists [39] (p. 89). Other authors, however, restrict fishing tourism to a
recreational activity in which fishermen take tourists aboard fishing vessels to go fishing [30] (p. 85).
Chung-Ling Cheng and Ya-Chiao Chang, in their study focused on the development of fishing tourism
in Taiwan, recall previous experiences in Ecuador [43], Mexico [44], South Korea [45], and also Italy [46]
and Scotland [47], where tourists accompany fishermen, and even fish, dive or sight whales from
traditional fishing boats, or stay in fishermen’ houses in some cases [30] (p. 84). These studies reflect
the tensions between small-scale fishing and sport fishing, and focus on the role that fishermen play as
providers of tourism services, and the competition with professional tourism agencies.

Finally, the meaning of fishing tourism used in this study refers to those activities carried out
by fishing professionals, complementing their professional activity: activities carried out on board
professional fishing and aquaculture boats, guided tours, accommodation in sea professionals’ houses,
or gastronomic activities. We use the definition of fishing tourism as included in the different rules that
regulate the activity in Spain, at a national and regional level, and in studies focused on the evolution
of the activity in Spain [32,40,41,48–55]. This type of tourism includes the activities carried out by
groups of sea professionals, with the aim of diversifying and complementing the main fishing and
shellfish activity (Preamble to Galician Fishing Law 11/2008) The development of this type of tourism
in Europe has its origins in Italy [53], where it was included in legislation as of 1982, with modifications
in 1999, 2001 and 2004. In this sense, the following concepts were defined in Italy at the beginning of
the 1980s: (i) fishing tourism referred to non-crew members boarding fishing boats for the purpose of
recreational and tourist activities; (ii) and ittitourism, which includes activities carried out by fishermen
who offer their houses or facilities to tourists and visitors, through hotel and restaurant services,
and recreational and cultural activities. The Italian regulations also provide for the development,
by fishermen, of complementary activities such as the processing, conservation and marketing of fishery
products. The Lega Pesca National Association of Fishing Cooperatives estimated that 800 fishing
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vessels had been authorised to conduct fishing tourism in Italy in 2003 [56]. Its early development in
Italy helped promote the activity in the south of Europe in later years.

This tourism typology is characterised by a varied functionality: economic, social, cultural and
environmental. Fishing tourism allows sea professionals to diversify and complement their income,
generate new employment opportunities, reduce pressure on fishing resources, and raise awareness
among professionals and tourists about the need to preserve the coastal environment [48]. As studied
by Nicolosi et al. [57] in the Southern Tyrrhenian Coastline, the development of fisheries-related tourism
activities such as “pesca-turismo” and “itti-turismo” can play an important role in the diversification
of local economies, generating additional income for fishermen, and contributing to the promotion of
local products through direct sales, restaurants and events related to fishing activities. There are also
the synergies between fishing and tourism, which favour the patrimonial activation of the fishermen’
knowledge and traditional practices [58], and which intensify the use of the cultural heritage of fishing
as a resource for the community [31,59] (p. 155–160), helping to promote the maritime heritage—both
tangible and intangible—and to value the crafts of the sea [60]. The work of N.T. Rubio-Cisneros et al.
on the development of fishing and tourism on Holbox Island (Mexico) [61], states that the conservation
of resources, as well as facing the management of the accelerated development of tourism, benefits from
the incorporation of the traditional knowledge of fishermen.

2.2. Fishing Tourism in Spain and Galicia

The decrease of primary sector activities in the economy of rural areas in Spain has been
accompanied by the presence of industrial and tertiary activities in these areas, and a growing interest
in tourism [49,62]. Ivars [62], citing Vera and Marchena [63], highlights the commitment of many
regions—not specialised in tourism—in the development of rural-natural tourism as a tool to favour
regional economic diversification.

According to Santos [64], the development of tourism since the 1990s in Galicia is related to the
increase in the number of accommodation establishments on the regional coast, and the promotion
of inland tourism linked to the crisis in the rural world, the search for economic diversification,
and the interest in other types of tourism, different from sun and beach destinations. Much of
the accommodation offer of this inland tourism is located near the sea. This author points out
that tourism, and inland tourism in particular, were favoured by the political decentralisation in
Spain—which allowed Galicia to design its own tourism policy starting in the 1980s, thanks to the
European programmes for rural development, and the Galician administration initiatives. Santos and
Trillo-Santamaría [65] link the development of tourism activities in Galicia with the construction of a
regional image based on its rural character compared to the rest of Spain, and with rural tourism as
one of the priorities of the regional tourism policy.

The introduction of the Common Fisheries Policy (CFP) in Europe, and of a series of adjustment
measures to reduce fishing capacity, especially in some countries such as Spain, has had a series
of negative effects on communities dependent on fishing. Successive funds dependent on the CFP
have been allocated towards a series of measures with the aim of avoiding or mitigating these
socioeconomic impacts on coastal communities [19,48,66]. Additionally, the economic diversification
of these territories has been promoted, which has favoured the investment of numerous European
funds in tourism projects [49,67], following the previous experience of the Leader Programme in
rural areas [25]. Additionally, small-scale fishing has been immersed for decades in a process of
crisis and loss of economic profitability, both in Europe and Spain in general [32,68], and in Galicia in
particular [50,69,70], which has contributed to transforming the perception of fishing as a way of life,
opening up to the development of new economic diversification activities [60].

It is in this context that fishing tourism has evolved in Spain and in Galicia, favoured by the
strong synergies created between the tourism and fishing sectors since the last decades of the twentieth
century, and by the opportunities that this activity offers, in terms of employment and income, to coastal
communities [32,37,40,41,48–54,71–73]. In any case, although many fishing tourism projects have
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been started in Galicia [40,74], their evolution and continuity has been uneven, due to the difficulties
they face, among which are the lack of tourism training for fishermen [41], and the lack of continued
institutional support and specific regulations that regulate the activity [53] (p. 175).

3. Materials and Methods

This work incorporates the results of a literature review on tourism and local development,
with particular attention to fishing tourism and its contribution to economic diversification and
multi-functionality in coastal areas. Google Scholar and Science Direct have been used as Internet
search engines using the key words Fishing Tourism, Marine Tourism, Pesca-turismo, Ittiturismo.
Work focused on recreational and sport fishing, where fishermen did not play an active role as activity
hosts, have been rejected for analysis. Emphasis is placed on European Funds in support of the
Common Fisheries Policy, and the application of the bottom-up approach to this policy since 2007,
with the objective of sustainable development of coastal and fishing areas.

Firstly, a detailed study of the technical documentation of the CFP framework, Financial Instrument
for Fisheries Guidance (FIFG), European Fisheries Fund (EFF), European Maritime and Fisheries
Fund (EMFF), and Fisheries Local Action Groups (FLAGs), was performed through the analysis of
regulations, and strategic and operational programmes. The information published by the Spanish
Government related to fisheries and aquaculture diversification [51] have also been taken into account,
as well as data from the Spanish Network of Fisheries Groups (REGP), which provides data on
investment and employment for each of the actions financed, at regional and local level.

In a second phase, the planning phase conducted by the Fisheries Local Action Groups (FLAGs)
in the coastal areas of Galicia has been analysed. These groups are partnerships between fisheries
actors and other local private and public stakeholders. Together, they design and implement a local
development strategy (LDS) to address their area’s needs be they economic, social and/or environmental.
Based on their strategy, the FLAGs select and provide funding to local projects that contribute to local
development in their areas [75]. This research has considered the LDS approved by FLAGs in Galicia
(7 in 2007–2013 period and 8 in 2014–2020 period), in order to analyse the importance given to tourism
as an engine for diversification, and specifically to fishing tourism.

In a third phase, focused on the case study, the investments of public funds made to companies
and institutions between 1995 and 2018 were analysed using official data published by the Directorate
General for Fisheries Management from the Spanish government, which show the nominal data for
beneficiaries of EU funding through the FIFG and the EFF, which is successively updated (the latest
updated version from 11/7/2018 is available on https://www.mapa.gob.es/es/pesca/temas/fondos-
europeos/iniciativa-comunitaria-de-transparencia/default.aspx). This data is complemented with data
published by the networks of European fishing groups (https://webgate.ec.europa.eu/fpfis/cms/farnet2/
node_en), national (<https://regp.pesca.mapama.es/) and Galician (https://galp.xunta.gal/en). The joint
analysis of the strategies and the projects financed allows us to see, in the implementation phase of the
funds, the level of development achieved in the objectives defined in the strategy.

Finally, the methodological work was completed with the study of the position of the regional
government in relation to the development of fishing tourism in Galicia, analysing the economic,
political and technical support for this form of tourism.

4. Results

4.1. Normative Framework

In relation to the concept of fishing tourism, as indicated in previous sections, there is a lack of
accurate terminology. In most cases it is used in a broad sense, to designate all kinds of leisure activities
related to the fishing sector, in a maritime or coastal environment, carried out by professionals of the
sea or by tourist agents. In the case of Galicia, it is used as a synonym for Marine Tourism, as included
in the regional tourism legislation, and in the tourism information materials published by the Galician
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administration [76]. Even so, from a regulatory point of view, the activity is well defined in national and
regional fishing laws, and is restricted exclusively to activities carried out by professionals in the fishing
sector, as a complement or as an alternative to the main fishing or aquaculture activity. Fishing tourism
encompasses various activities, the main one “pesca-turismo”, is a modality that specifically refers to
the activities carried out on board professional fishing and aquaculture vessels, which in Spain are
registered in a specific census by law. Due to the type of activity, and the working conditions on board,
it is the small-scale fishing vessels that are directly related to this activity, as they develop their work in
inland or coastal waters, leaving and returning to port on the same day.

Since the beginning of the twenty first century, in Spain and Galicia, fishing tourism has been
included in the fishing laws with the aim of promoting the economic diversification of the fishing
and aquaculture sector. This is the case of law 3/2001 in Spain—which incorporate fishing tourism,
“pesca-turismo” and aquaculture tourism—among the measures to be promoted by the Spanish
government, and Law 33/2014, which reinforces the role of fishing tourism, defining its typologies
and establishing the conditions to develop the activity. In Galicia, Law 11/2008 on Fishing, devotes a
specific chapter to marine tourism, linked to the European Fishery Fund (EFF), where the activities
that can be included in this type of tourism are detailed, and these are the “pesca-turismo” in fishing
boats, guided tours, accommodation in sea professionals’ houses, and activities aimed at promoting
and enhancing the consumption of gastronomic products related to fishing, shellfish farming and
aquaculture. Additionally, the Plans and Strategies for tourism in Galicia in the last decade regard
marine tourism among the priority tourism products in Galicia, as is the case with the Galicia
Comprehensive Plan for Tourism [77], and the 2020 Galicia Tourism Strategy [78]. It is worth noting
the attempt by the Galician government to publish a regulation for the development of ittitourism
between 2009 and 2010, but has never materialised.

In Spanish and Galician laws, these activities receive a specific mention as elements of
diversification and complementarity in addition to the main fishing and shellfish activities, which allow
the revitalisation of coastal and rural areas, and the promotion and appreciation of cultural fishing
heritage. The latest measure has been the approval in April 2019, of a state regulation that establishes
the conditions for the development of the fishing tourism activity carried out on board fishing and
aquaculture vessels (Royal Decree 239/2019), with the objective of guaranteeing regulatory security and
allowing the broad development of the activity in the Spanish coastal context. The rule bans tourists
from fishing activities. It is still too early to assess the impact of the regulation on the development of the
activity, although part of the sector considers that it introduces great administrative and bureaucratic
complexity, in addition to increasing the economic investment needed to start the activity.

4.2. State and Regional Governments Support

As mentioned above, the legislative and regulatory initiatives on fishing tourism have been
included in the framework of strategic plans and programmes developed by the Spanish and Galician
governments, guiding diversification in fishing areas. These plans and strategies are financially
supported by CFP’s financial instruments. This is the case of the FIFG between 1994 and 2006,
which favoured diversification in the early stages of fishing tourism. Additionally, later, the EFF
(2007–2013) and the EMFF (2014–2020) funds, establishing among their objectives the support towards
the diversification, or the economic and social restructuring, of the areas that face socio-economic
difficulties due to the evolution of the fishing sector (EFF, Article 43), and promoting the diversification
of the fishermen’ income through the development of complementary activities, such as investments
onboard vessels, sport fishing tourism, restaurants, environmental services related to fishing and
educational activities on fishing (EMFF, article 30).

In this context, the Spanish Ministry with powers in the area of fishing drew up the White Paper
on Fishing in 2000, where special mention is made to fishing tourism and where the progress of the
main research projects focused on this subject is included [79]. Similarly, in the 2013–2020 Fisheries
and Aquaculture Diversification Strategic Plan (DIVERPES Plan), the Ministry set out fishing tourism,
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and its varieties, among the most important diversification alternatives for coastal areas dependent on
fishing [80]. In supporting fishing tourism, there have been collaboration agreements between the
administration and the universities that, for example, have made it possible to draw up a diagnosis on
fishing tourism in Spain [50].

As a result, many research projects, mostly funded by European funds (Table 1), have produced
fishing tourism analyses, evaluations and pilot projects in Spain and its regions [37,40,41,48].
We highlight three projects due to their importance: (1) the Sagital Project “Adaptation Services
for the Management of Fishing Tourism Initiatives in Coastal Areas”, developed within the framework
of the EQUAL II Initiative of the European Social Fund (ESF) in the period 2005–2007, coordinated by
the Polytechnic University of Madrid, which concludes that there is an interest by fishermen towards
fishing tourism as a means of recognition of their role as managers of the sea, and an increasingly
favourable approach by the administration and associations of the sector [49]. Additionally, two projects
led by the Technological Centre of the Sea Foundation (CETMAR)—foundation with the involvement
of the Spanish and Galician governments, Galician universities and members of the fishing sector;
(2) the “Seaside Reorientation Activities” (SEREA) project, funded by the ESF between 2006 and 2008,
which highlights that marine professionals who participate in fishing tourism actions must undergo
a training process to communicate their experience to tourists and promote the need to value the
environment and the activities carried out at sea [55]; (3) the Project “Seamen and Women, Project for
diversification in the sectors of fisheries, shellfish gathering and aquaculture” (SEAWO-MEN), funded
by Interreg IIIC between 2004 and 2007, where meeting points between members of the regional
administration and the fishing sector were organised to advance the development of fishing tourism.
In parallel, and with regional funds, the Galician government has also supported the development
of research activities through agreements with Galician universities. This is the case of the project
“Study on fishing tourism. Examples of good practices developed in Spain”, funded in 2006 by the
Galician government tourism department.

Table 1. Projects related to fishing tourism in Spain and Galicia.

Acronym Years Funds Participating Countries

PRESPO 2009–2011 Interreg Atlantic Area FR, PT, ES
SEREA 2006–2008 FSE FR, IT, ES

SAGITAL 2005–2007 Equal II, FSE
SEAWO-MEN 2004–2006 Interreg IIIC ES, IR, NO

MARIMED 2004–2005 Interreg IIIB IT, FR, ES
MEDAS21 2002–2004 Equal I, FSE ES

SOUTH-ATLANTIC 2002–2004 Equal I, FSE ES

Source: Own work.

4.3. Fishing Tourism Experiences in Galicia

Fishing tourism activities in Galicia began around 2004, following the example of Italy,
and gradually spreading among Galician coastal communities, in most cases supported by guilds
(fishermen’ associations), non-profit public-sector corporations, which act as consultation and
collaboration bodies of the regional government for fisheries issues [81]. This is the case of the
guild of Lira, a small village of less than 100 inhabitants in western Galicia, the first to launch the
Fishing and Marine Tourism Workshop, with the aim of enlivening the social environment of this
fishing community and to make the work of fishermen known to society as a whole [82]. In 2007,
a fishing marine reserve was created in this same village, aimed at promoting sustainable fishing
and favouring strong synergies between tourism and environmental awareness programmes in the
marine environment, resulting in the first experiences of fishing tourism. In the early 2000s, fishing
tourism activities were launched in other Galician ports, including those initiated by shellfish women’s
associations to promote and highlight the fishing and shellfish culture [52]. This is the case of the
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Guimatur cultural association, created in 2004, which organised guided tours through the shellfish
banks, aimed at both visitors and schoolchildren, advocating the fishing culture and the traditional
values of work at sea [83]. There are other relevant examples in which several fishermen’ guilds have
grouped together to develop marine tourism initiatives, such as Pescanatur, an association created in
2006, bringing together three guilds in the province of Pontevedra, to offer tourism packages focused
on food tours to taste local fish and shellfish, tours with shellfish women through their places of work,
or pesca-turismo experiences [52].

In this way, projects and initiatives related to fishing tourism, which would have a greater role
as of 2006 with the approval of the EFF, emerged in Galicia. The development of Axis 4 of the EFF
(2007–2013), specifically focused in the sustainable development of fisheries areas, with the aim of
supporting economic diversification, played a fundamental role in the dissemination of fishing tourism
in Galicia [53], as stated in the preamble of the Galician Fishing Law. Thus, in 2008 the creation of
Fisheries Local Action Groups (FLAGs) began with the selection of 7 groups and 7 fisheries areas,
and later expanded to 8 [24]. FLAGs design LDS that guide European and regional investment in order to
strengthen the economy of fishing communities through economic diversification, increasing the income
of marine professionals and protecting employment. Fishing tourism has been the object of special
attention in the local development strategies designed and approved by the FLAGs (Tables 2 and 3),
which have funded numerous fishing tourism projects and created cooperation networks between the
different FLAGs at regional level. Among them was the creation of the Marine Tourism Product Club,
Mar Galaica, launched in 2012 with EFF funds, which generated the interest of all the FLAGs, and had
the support of the fishing and tourism departments of the Galician government [76]. Mar Galaica was
created with the aim of building a platform for the dissemination of activities related to the fishing
leisure offer and its cultural heritage [24,40]. In the current programming period (2014–2020), economic
diversification activities continue to be funded in coastal communities, and there is a commitment
to fishing tourism projects, gastronomy and restaurants, and fishing environmental services and
educational activities (Supplementary material, Tables S1 and S2).

Table 2. Fishing tourism (FT) in local development strategy (LDS) by Fisheries Local Action Groups
(FLAGs) (2007–2013).

FLAG
Importance of FT in LDS

2007–2013
FT is A Line of

Action in the LDS
Public Expenditure
Budget for FT EUR

Total Public
Expenditure

Budget LDS EUR

1 Vigo—A Guarda Not mentioned No 0 3,711,630.01
2 Pontevedra Very low No 0 3,711,630.00
3 Arousa Very high Yes 528,807.50 3,711,630.00
4 Costa Sostible Very high Yes 813,396.83 8,133,333.33
5 Costa da Morte Medium Yes 798,199.90 7,423,259.00

6 Southern Artabro +
7 Northern Artabro

Mean

Yes (includes
marine tourism,
coastal tourism,

and sport fishing)

69,567 3,711,630.00

8 Mariña-Ortegal High Yes 657,934.63 3,711,630.00

Source: LDS.

The local development strategies (LDS) designed by the FLAGs in Galicia in the period 2007–2013
granted tourism a relevant role in achieving the objective of economic diversification. But there is a big
difference amongst the 7 FLAGs in regard to the importance they give to fishing tourism. In some
cases, this type of tourism does not appear in the strategies, or it is barely acknowledged, as in the
Ría de Vigo-Aguarda (1) and Pontevedra (2) FLAGs, on the southern coast of Galicia. In the opposite
case, the Costa da Morte (5) and Costa Sostible (4) FLAGs allocate a significant part of their investment
forecast to actions related to marine tourism and “pesca-turismo”. As an example, we will focus on
the Costa Sostible FLAG (4), which in its LDS includes actions towards both the creation of a product
and the improvement of its commercialisation. Among them are the creation of new types of hotels
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“hotels marineros” and restaurants “tascas marineras”, the recovery of fishing houses with traditional
typologies, or the creation of a Marine Product Plan. The analysis of the LDS shows that they apply a
broad concept of fishing tourism, which includes all those activities carried out on the coast, related to
fishing and marine cultural heritage, but not carried out exclusively by sea professionals. As a result, a
significant part of the European funds used to finance fishing tourism have not benefited fishermen,
although they have benefited broad sectors of coastal communities.

Table 3. Fishing tourism (FT) in local development strategy (LDS) by FLAGs (2014–2020).

FLAG
Importance of FT in LDS

2007–2013
FT is a Line of

Action in the LDS
Public Expenditure
Budget for FT EUR

Total Public
Expenditure

Budget LDS EUR

1 Vigo—A Guarda High Yes 451,472.40 5,016,360.03
2 Pontevedra Medium Yes 294,000 5,714,908.00
3 Arousa Very high Yes 442,604.76 7,451,258.55
4 Costa Sostible High Yes 176,941.33 7,077,653.16
5 Costa da Morte Medium No 0 7,304,701.37
6 Southern Artabro Very high Yes 360,000.00 4,000,000.00
7 Northern Artabro Very high Yes 571,324.12 6,143,270.06
8 Mariña-Ortegal High Yes 677,199.85 7,619,688.84

Source: LDS.

The LDS approved by the FLAGs for the 2014–2020 period was created thanks to the experience
in the implementation of fishing tourism projects and initiatives in the previous programming period.
In some cases, such as the Northern Artabro FLAG (7), a specific working group on Fishing Tourism
was created for the development of the new LDS [84]. In general, all the Galician LDS acknowledge
the importance of fishing tourism for the economic diversification, and continue to apply it in its
broadest sense, including within fishing tourism activities that enhance maritime cultural heritage,
the transformation of seafood products, riverside carpentry, guide tours, retail and hospitality, and also
“pesca-turismo” [85]. As a result of the experience from previous projects, some of the strategies
have identified challenges and threats that must be taken into account for the future development of
the activity, such as the complexity of the administrative processes, or the excess of fishing tourism
promotion and marketing when the sector is not yet able to implement these activities [86] (p. 19).
Additionally, there is the need to create synergies with nautical tourism [87], and take advantage of the
existing synergies between fishing tourism and wine tourism [88].

After analysing the projects approved by the Galician FLAGs, with the support of EFF and
EMFF funds, only a few have been promoted or have had professionals from the fishing sector as
beneficiaries of the funds. According to information from the Spanish Network of Fishing Groups, of
the 341 projects funded by the EMFF in the eight Galician FLAGs, 112 include fishing tourism among
their lines of action. It should be noted that of these 112 fishing tourism projects, 40% correspond
to initiatives to increase or improve the accommodation and catering offer in fishing communities.
Fishing tourism projects that entail greater complexity for their implementation and that require
public-private governance agreements in these communities, are fewer. This is the case of projects
related to the promotion of marine cultural heritage—tangible and intangible—and environmental
awareness, which only account for 16% of the total (Supplementary material, Table S2). We highlight
among them the “Mar das Illas” project started in 2017 as a cooperation action between 3 FLAGs, Vigo-A
Guarda (1), Pontevedra (2) and Arousa (3), with the aim of training professionals in the fishing sector
with an interest in developing fishing tourism and pesca-turismo within the National Park of Galician
Atlantic Islands (Parque Nacional Marítimo Terrestre das Illas Atlánticas de Galicia). This project was
funded with EUR 58,400 from the EMFF for the years 2017 and 2018. It has currently been extended,
and in August 2020 several pilot projects for pesca-tourism and fishing tourism have been developed.

Finally, it should be noted that the support by the regional government towards fishing tourism in
recent years has not only been financial, but it has also had a markedly political nature, as seen in public
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demonstrations of interest by the main heads of the Administration, both in the form of statements in
the press, visits to ports, and participation in the activities organised by the guilds, as reported by the
regional and national press.

5. Discussion

The effort led by the Spanish State to promote the regulation and promotion of fishing tourism
activities has allowed the development of laws and regulations (Supplementary material, Table S3),
numerous research projects and pilot projects, which on a regional scale, have addressed the design
of tools and training actions to give support to those interested in starting this type of activity [49].
Fishing tourism has an important relationship with fishing innovation [48], and in coastal communities,
social innovations are in many cases related to new tourism products linked to maritime heritage
and the presence of women in fishing and shellfish activities [24]. Some studies show that fishermen’
organisations that implement fishing tourism projects also tend to conduct innovative projects related
to sustainable fishing or technological innovation [55]. Despite the interesting results of a large part
of these projects and their experiences in relation to the implementation of pilot fishing tourism
projects, no work has yet been carried out to standardise the results in order to design a fishing tourism
development strategy at state level.

The proliferation of fishing tourism activities in Galicia has been, as in the rest of Spain,
closely linked to funds from the European Fisheries Fund—aimed at the economic diversification
of coastal communities—and to the regional policy, which incorporates marine tourism in regional
fishing regulations. For the regional government, marine tourism includes the activities carried out
by groups of sea professionals, with the aim of diversifying and complementing the main activity of
fishing and shellfish (Preamble of Law 11/2008 of fishing of Galicia). Even so, this activity in Galicia
still has ample room for development. It is necessary to study in depth the challenges of this type of
tourism and take into account the following factors:

- A. In relation to fishermen: Fishermen interested in fishing tourism must have the experience, skills
and capital necessary to meet the regulatory obligations and financial demands for the development
of the activity [89]. The community of fishing professionals, in most cases, has difficulties in
adapting their working hours to tourism activities or to accommodate tourists on fishing boats.
The development of the pesca-turismo activity poses multiple challenges, since the vessels do not
offer the comfortable conditions that tourists expect (in terms of sanitary equipment, resting areas
or space available on board). Nor do fishermen have adequate training to make their activity
known to visitors in a didactic, structured and motivating way.

- B. In relation to the normative framework: In addition, in the case of pesca-turismo, tourists
onboard the vessels are not allowed to fish (Article 74, Law 33/2014), so their activity is limited to
the mere contemplation of nature, which may contradict their expectations, since many of the
promotional campaigns for pesca-turismo products are more related to adventure tourism. This is
the case of the company Pesca Turismo (www.pescaturismospain.com) which uses slogans such
as “Embárcate con Pescaturismo Spain y pon rumbo a la aventura” (“Embark with Pescaturismo
Spain and start the adventure”).

- C. In relation to the institutional and sector related associations support: The fishermen’ guilds,
leaders of many of the pioneering experiences of fishing tourism in Galicia, do not show strong
support for fishing tourism, especially in the case of pesca-turismo, due to the regulatory
complexity of the activity and their lack of knowledge of the tourism sector. In addition,
development of fishing tourism in Galicia requires a strategic plan, designed on the basis of a
participatory process and with a bottom-up approach. A strategy developed by the fishermen’
guilds, the associations representing the professionals of the sea (ship owners, shellfish women,
small-scale fishing, mussel producers) with the support of the FLAGs, the advice of the academia,
and coordinated with the regional government and the bodies representing professionals in
the tourism sector (Galician Tourism Cluster) is needed. A roadmap should be drawn up to
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acknowledge the interest in fishing tourism by the different sectors of the sea following a decade
of experiences, which have identified potentialities, shown the interest of the coastal communities,
and made them aware of the problems to be faced. There have been projects, such as SAGITAL,
mentioned above, that have developed pilot projects and participatory processes focused on
fishing tourism opportunities. This small-scale experience should be taken into account when
defining a regional-scale strategy [49]. Additionally, it is necessary to coordinate the support for
the development of fishing tourism. This is due to the fact that the existence of economic stimuli
that public funds have caused this promotion has not been in accordance with the existing offer,
thereby generating unrealistic expectations [86].

6. Conclusions

There is unanimity in considering fishing tourism as a tourism modality with great potential,
due to the benefits it can bring to communities in which small-scale fishing plays a significant role in
the economy. Benefits related to the revitalisation of the fishing sector, and also to the promotion of
fishing cultural heritage, so fishermen can continue to exploit their knowledge and professional skills,
and maintain the social networks linked to fishing [89].

Its development is still limited and irregular in Spain, and it does not constitute a relevant
contribution of supplementary income for the majority of fishing professionals in the communities
where it takes place [48,52]. Among the main difficulties identified for the implementation of fishing
tourism are the lack of experience and previous training of fishermen in tourism activities, the irregular
distribution and lack of monitoring of the implemented initiatives, and the existing legal uncertainty [54].
Until very recently, the Spanish legal system did not allow the use of professional fishing vessels for
activities other than extractive activities and, therefore, prevented the embarkation of people other
than the vessel’s crew [49] (p. 1640). In this way, the development of the pesca-turismo modality has
been restricted, and subject to the search for formulas that would allow it to circumvent this regulatory
restriction. Authors like Nicolosi et al. [57], point out other factors, such as how the potential of
pesca turismo and ittiturismo in the Southern Tyrrhenian Coastline is underestimated by the fishing
sector due to its lower profitability in relation to fishing, and because the advanced age of fishermen
reduces their interest in innovation and access to new forms of communication.

Fishing tourism has generally included elements of environmental education and awareness,
and therefore has contributed to transforming the attitudes and values of the parties involved, in local
communities and the fishing sector, and of course, visitors. This is evident from the perspective of the
sustainability of the fishing sector, in relation to the environmental awareness of the parties involved
and the recognition of trades linked to the sea, as well as the sustainability of the coastal tourism model,
by complementing the sun and beach offer with new tourism products related to fishing [53] (p. 177).

One of the fundamental objectives of the Common Fisheries Policy is the reduction of fishing
captures in Europe, which has had serious consequences for communities dependent on fishing.
The policies of economic diversification have pushed many fishermen to consider the possibility of
combining their trade with other activities, such as tourism, for which in most cases they have barely
received any training. Turning sea professionals into hosts of their own vessels, and part-time tour
guides, is a complex task that requires a debate on the opportunity to undertake this path, the means,
the pace and the expected objectives. This process, if carried out, must be directed and coordinated by
the fishing organisations, which must reflect on how to reconcile tourism and professional fishing so
that professionals in the sector are interested in these activities, favouring the promotion of traditional
trades and knowledge, and the fishing cultural heritage in general.

Supplementary Materials: The following are available online at http://www.mdpi.com/2073-445X/9/11/437/s1,
Table S1: EMFF Projects in Galicia (2014–2020), Table S2: EMFF Projects with line of action in Fishing Tourism.
Galicia (2014–2020), Table S3: Current laws and regulations that have introduced definitions and considerations
on fishing or marine tourism and fishing tourism in Spain.
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Abstract: The constant declaration of new protected natural spaces that has taken place on a world
scale in recent decades has caused changes in rural areas, where these spaces are often host to
traditional activities that have acted over time as the area’s main sources of wealth. Among these
activities, hunting has been one of the most affected. For this reason, the following study analyzes the
incidence of one of the economic sectors linked to venatoria, hunting tourism, in two protected areas
with an established hunting tradition: Sierra de San Pedro and Monfragüe. In order to achieve this
objective, a questionnaire was drawn up and subsequently completed by a large proportion of the
tourist accommodation establishments located in these areas. The results were obtained by means
of statistical techniques and yielded very interesting information. This included information about
the strong presence of hunting tourism in both regions, the differences in the presence of hunters
according to the type of tourist accommodation, and the interest of hunters in taking part in activities
other than hunting.

Keywords: hunting tourism; natural protected area; sustainable development

1. Introduction

The protection of natural areas has a long history and is universal in nature [1], although a
distinction should be made between the aims pursued in terms of the protection of territory before
and after the declaration of the first national park in the United States in 1872. For example, in the
Middle Ages in Europe, the first protected spaces appeared for reasons linked to hunting or timber
interests [2], giving rise over time to exclusive hunting reserves where only kings and noblemen
could hunt. However, after U.S. President Grant created the first national park in the United States
(Yellowstone), a kind of protected space arose that was characterized by a public nature and a
recreational purpose: “ . . . a public park or pleasuring ground for the benefit and enjoyment of the
people”. The declaration stressed that the preservation of Yellowstone’s natural state would be a
priority: “ . . . such regulations shall provide for the preservation, from injury or spoliation, of all
timber, mineral deposits, natural curiosities, or wonders within said park, and their retention in their
natural condition.”

Therefore, starting with the year 1872, there was constant growth in terms of the number of
protected spaces around the world. According to Tolón and Lastra, this increase can be divided into
three stages of varying intensity [3].

The first of these stages included the period between 1872 and 1975, which was characterized
by incipient development in the regulatory framework of protected areas and the creation of the first
national and international bodies specializing in environmental protection. Likewise, the holding in
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1962 of the first “World Congress on National Parks” in Seattle considerably encouraged the declaration
of new spaces, since it was after that year that 80% of the protected areas of the world were created [4].

The second stage was between the years 1975 and 1992, during which policies on environmental
conservation were intensified. At the same time, regulations became more numerous. In this period,
the number of protected areas and their surface area increased considerably all over the world, although
the differences between countries were significant.

The third stage began after the holding of the “Río de Janeiro Summit” in 1992, since after this date,
a new ideological trend emerged regarding conservation, namely, one associating conservation with
the principle of sustainability and the three pillars on which sustainability is based: social, ecological,
and environmental sustainability.

These stages led us to the current situation: in 2018, protected territory accounted for 14.87% of
the surface area of the world [5], with this percentage being much higher in some areas or countries.
Examples include the European Union, with 18% [6]; Spain, with 27% [7]; and Extremadura (the
territory in which this study was set), where the protected surface area exceeds 30%.

This growth in protected surface areas has had multiple and varied consequences and has given
rise to a new context in which very different interests are interrelated, especially in terms of the
regulations that affect both public and private land. These regulations have established “rules of the
game” that describe the way in which the relationship between man and a protected territory must
be sustained. As a consequence of this, on occasion there has been tension related to the restrictions
imposed by regulations insofar as the use of certain natural resources is concerned. These restrictions
can affect traditional activities such as hunting, which has generated a heated debate as to whether
this activity should be allowed or restricted in the aforementioned spaces, given that in many cases
the locations of protected areas and traditional hunting areas coincide. Likewise, although no pattern
can be valid for all protected areas from a socioeconomic point of view, at least in Extremadura a
considerable number of these areas are situated in spaces that currently have deficits in economic
development (a lower level of income, higher unemployment, little economic diversification) and lack
a suitable sociodemographic balance (the loss of population, regressive population pyramids, and
aging). The European Union has implemented many development programs to alleviate this situation
in rural areas, with measures such as the LEADER or FEADER programs, which seek to promote
economic diversification and encourage the development of certain sectors, such as tourism. Thanks
to the implementation of these initiatives, Extremadura currently has a wide infrastructure network
linked to this sector, among which the existence of a large offering of accommodations stands out
(on 31 December 2019, the number was 1778) [8]. Although all of this has led to an increase in the
tourism sector, it is experiencing some problems linked to seasonality and the mismatch between the
growth in supply and demand [9]. In this sense, hunting tourism is a possible tool for avoiding the
seasonality of other forms of tourism in these territories, as it can be developed during periods of
falling demand [10]. However, on many occasions, growth in protected areas has led to limitations on
the practice of certain traditional activities, with hunting being one of the most affected due to various
factors. All of this has happened despite the fact that it has been acknowledged that in many natural
spaces (e.g., in Europe), a high level of conservation has been attained thanks to interests related to
hunting [11]. In this sense, Extremadura represents a clear example of a location where protected areas
and traditional hunting areas coincide, among which are the two territorial laboratories we studied:
Sierra de San Pedro and Monfragüe [12]. In these areas, recreational hunting is practiced: this activity
takes many varied forms [13], and hunting tourism is a derivation of it.

As a consequence of this, and given the new circumstances of many of the territories that are now
protected, there are different points of view as to the role that hunting should play, taking into account
that there are two conflicting approaches due to the fact that hunting is an activity that consumes wild
resources [14,15]:

• The first approach affirms that hunting is compatible with nature conservation and can therefore
be practiced in protected spaces for three reasons: its traditional character; its contribution to the
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conservation of habitats and fauna, provided that it is carried out under suitable management;
and the generation of income, which has an effect on the local economy [10,12,16–22]. These
arguments make hunting a sustainable activity conceived as the exploitation of hunting species
and their habitats in a way and at a pace that does not lead to a long-term decline in biological
diversity and satisfies the needs and aspirations of present and future generations [23]. At the
same time, this focus is related to the theory that if wild resources are used under conditions of
suitable handling this becomes a valid tool for maintaining biological diversity [24]. However, it is
as well to specify that it is absolutely necessary to carry out suitable management and planning to
avoid possible negative effects [25]. At the same time it is important for there to be regulations
adapted to each territory so as not to trigger problems in environmental conservation [22,26],
as regarding hunting one should not generalize and there are no formulae which cater to all
territories and species. In this sense some authors consider that a surfeit of restrictions may lead
to an increase in illegal hunting, the loss of numerous economic opportunities, and may even
affect the conservation of spaces [22,26] by endangering habitats and biodiversity itself [27,28].

• The second approach stresses that hunting is not compatible with conservation and should
therefore not be practiced in the protected spaces as this puts biodiversity at risk and has other
kinds of impacts [29–31]. This approach is based on the negative effects of hunting which are a
result not only of the death of animals but also of the consequences associated with its practice,
as is maintained by various groups who argue that considerable harm is done to all kinds of
species. At the same time, they understand that the income from visitors who are not hunters
to natural protected spaces could replace that provided by hunters, which refutes one of the
arguments generally put forward by defenders of hunting.

In relation to the above two positions, it must be said that this debate should be enriched with
an intermediate position which defends that hunting is compatible with activities such as nature
observation tourism, as both activities are not mutually exclusive, which means that the two together
may considerably improve the economic benefits [32].

Apart from the aforementioned positions, in the present context there are two currents which
oppose hunting owing to ethical and moral considerations. On the one hand we have a current
represented by the animalist ideology which is against the death of animals on granting them the same
rights as human beings, which implies respecting their lives on an equal footing. On the other hand,
there is an opposing current against recreational hunting on the grounds that it is not ethical to kill
animals for pleasure. This latter current was given a considerable boost by the death of the lion Cecil
as this event triggered a much more profound debate on a world scale and encouraged the setting in
motion of more restrictive policies on recreational hunting [26].

In synthesis, Extremadura is a clear example of the juxtaposition of natural protected spaces on
hunting grounds—a direct consequence of the fact that the protected area amounts to 30.6% [33] in a
territory of which 87% is considered to be hunting areas [34]. Moreover, as has already been mentioned,
many protected areas in which hunting is exploited in a secular manner show a lack of social and
economic balance as occurs in most rural areas of Extremadura [35]. Given this scenario, and taking
into account that hunting and hunting tourism are activities which generate economic benefits to
varying degrees (as reflected by various studies carried out at very different scales [17,34,36–41]),
this study aimed to empirically corroborate the relationship between hunting and the demand for
tourist services—to be precise, for accommodations located in two protected areas of great hunting
tradition in Extremadura: Sierra de San Pedro and Monfragüe. In this way we intend to confirm
whether companies of this kind in the municipalities located in both spaces benefit from hunting, as is
habitually argued.

In order to achieve this objective this research was divided into the following sections:

- First, a closer look is taken at the phenomenon of hunting tourism by means of a revision of
the literature.

253



Land 2020, 9, 86

- Secondly, the study area is described together with the materials and methods used in this research.
- Subsequently the results obtained are analyzed with the help of a survey which allowed the

assessment of the presence of hunting tourists in the tourist accommodations located in the
study area.

- Fourthly, a discussion is opened on the potential of sustainable hunting as an activity which may
contribute to the generation of economic resources in rural areas.

- Finally, a series of conclusions are drawn from the results obtained.

2. Hunting and the Demand for Tourist Services

Tourism is a sector which, after an intense evolutionary process, has attained enormous importance
on a global scale in recent decades. In Spain the relevance of this activity can be appreciated in current
statistics, in which the number of foreign tourists in 2017 increased by 8.0% compared with the previous
year. This trend continued during 2018 albeit with a slight reduction in growth (1.1%); the total figure
exceeded 82 million foreigners [42]. These data express a continuous increase in demand from this type
of tourist. Moreover, in order to get to know the situation of tourism in Spain it is necessary to take into
account the movements of Spanish residents as they account for a large proportion of the travelling
carried out within the country. To go deeper into this matter, the figures on the movements of residents
within Spanish frontiers exceed 177 million journeys for 2018, which makes clear the considerable
economic and social relevance of the tourist sector in Spain [43].

These movements are a response to varied motivations which may fall within types of tourism
that can be classed as general (rural tourism, sun and beach, and urban tourism) or specific (sports,
nature, cultural, etc.) [44]. Hunting tourism, which has become a strong line of research as can be seen
from any repository of scientific studies, is one of the specific types which some authors classify with
other more general types such as sports tourism, nature tourism [45], or rural tourism [21]. This is a
consequence of hunters’ interest in shooting various specimens which are distributed irregularly all
over the world, thus giving rise to a considerable number of international and national journeys. As a
result of this, the hunters require tourist services of various kinds (accommodation, guides, means
of transport, restaurants) during their journeys, owing to which hunting has been considered as a
tool which helps to develop or at least maintain the rural world. The demand for tourist services is
reflected in all the economic studies that have been carried out on hunting. In the case of Extremadura,
we can mention the study carried out by the Hunting Federation of Extremadura (2018) [34], which
gives an estimate of the economic importance of hunting as far as accommodations and restaurants
are concerned.

In contrast to other specific types of tourism, the history of hunting tourism is one of contrasts
which led Rengifo (2008) [46] to distinguish three stages:

He situates the first stage in the 19th century which saw the first international travels with the aim of
hunting in Africa and Asia [14]. During this period hunters were attracted by the possibilities of having
an adventure and obtaining trophies of exotic species with the support of the progress in transport
systems, colonization, and the dissemination of the natural treasures of little-known destinations.

The second stage covers most of the 20th century, during which the recreational nature of hunting
became general. Little by little, hunting destinations became consolidated and their range became
wider in the context of the growing improvement of means of transport and the increasing number of
companies who provided services to meet this demand. Spain was one of the destinations chosen by
hunters and is considered by some authors to be the “game preserve of Europe” [47]. This scenario led
to the appearance and development of the hunting tourism industry in our country, with the advent
of the first hunting tour operators. At the same time, the Spanish Public Administration began to
promote this sector by means of campaigns and encouraged the carrying out of some quantitative
analyses to measure the impact of the arrival of these tourists [48].

Finally, in the 21st century the sector has become more and more established worldwide, especially
in its variant of hunting for trophies. At the same time voices have been heard advocating the restriction
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or prohibition of this kind of hunting. Given this situation, various international bodies have stressed
the need for trophy hunting to be practiced in a sustainable manner, in which case they consider it to
be beneficial to local populations and conservation; a series of documents have been published along
these lines [49,50].

3. Materials and Methods

3.1. Case Study

The landscape, climate, and relief characteristics [51,52] which define Extremadura make this
territory an ideal place for the practice of hunting. The surface area currently occupied by hunting
grounds amounts to 87% of the region, although the abundance of game in them is very irregular. In
accordance with current regulations, the number of hunting species comes to 7 in the case of big game
and 23 for small game. The hunting types of greatest interest to hunters from outside the region include
wild boar and deer hunting and red-legged partridge beating, which are both highly developed in
Extremadura [53].

In view of the undoubted advantages of the region for hunting, it is not surprising that Extremadura
is chosen by a large number of hunting tourists and is therefore one of the main hunting destinations in
Spain [36,47]. Likewise, its advantages for hunting are accompanied by a low level of transformation
of the natural environment as a result of its low population density (25 inhabitants/km2), property
structure, low level of industrialization, and peripheral nature. These are some of the reasons why
about one-third of its surface area is protected by one of the systems included in regional, national,
and international regulations.

Two of the protected natural spaces of highest environmental value in Extremadura are Sierra de
San Pedro and Monfragüe (Figure 1). These are territories in which on the one hand environmental
protection and on the other hunting tradition coincide, as is expounded below:

• Sierra de San Pedro. This is a protected territory under the system of Areas of Regional Interest
(Zonas de Interés Regional, ZIRs) which covers a surface area of 115,032 ha. It is also part of
the Natura 2000 Network by means of Special Protection Areas (SPAs) and Special Areas of
Conservation (SACs). In accordance with Law 9/2006 on the conservation of nature and natural
spaces in Extremadura, the declaration of a ZIR reflects the “presence of natural systems or
elements with a representativeness, singularity, rarity, fragility, or interest which suggests they
should be declared natural protected spaces”. The surface area of this space is 115,032 ha,
distributed in 11 municipalities of little demographic importance with the exception of Cáceres
(95,000 inhabitants).

• Monfragüe. Monfragüe is protected by different systems which cover a different surface area:
The National Park (18,000 ha in which hunting is forbidden by law), Special Protection Areas
(SPAs), Special Areas of Conservation (SACs), and the Biosphere Reserve (116,000 ha). In this
study we have taken as a reference the 14 eminently rural municipalities which form part of the
area of socioeconomic influence of the natural park of 195,500.73 ha [54] in accordance with that
specified by Law 1/2007 on the declaration of the National Park of Monfragüe.
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Figure 1. Study area.

Although there are certain territorial disparities between these two protected areas, both constitute
a common nexus of great importance for the purposes of this study: their different hunting techniques,
their environmental values, and also their demographic and socioeconomic imbalances.

In order to assess the importance of hunting in both spaces we have consulted the information
of the General Hunting Plan (2015) [55] for Extremadura which divides the region into 23 districts.
The information in this plan has allowed us to carry out an analysis of the hunting districts of Sierra
de San Pedro–Tajo Internacional and Monfragüe–Sierras Periféricas, which coincide territorially to a
certain extent with the protected spaces proposed in this research (Figure 2). In the latter case it should
be pointed out that the municipalities making up the Area of Socioeconomic Influence of Monfragüe
are distributed in three different hunting districts according to the system included in the General
Hunting Plan, owing to which in this analysis we have taken as a point of reference that best fitting the
study area. The choice of these hunting districts is fully justified in Table 1, in which it can be seen that
the majority of the municipalities restricted to them are in turn part of the study area. In this sense,
the data show the surface area that each municipality contributes to each hunting region such that in
the case of the municipalities in the study area of this work they account for just over 85% of the surface
area recognized as the region of Sierra de San Pedro; in the area of Monfragüe–Sierras Periféricas this
surface area exceeds 94%. Thus, the rest of the municipalities that the General Hunting Plan integrates
within both hunting regions and which do not appear in the area of study of this research barely
represent 14.5% of the surface area of Sierra de San Pedro area and 5.38% in the case of Monfragüe.
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Table 1. Surface area.

District Municipalities
Surface Area of

District (ha)
Surface Area of

District (%)

Surface Area Contributed
by the Municipalities to

the District (%)

Sierra de San
Pedro–Tajo

Internacional

Aliseda 9611.65 3.58

85.50

Alburquerque 30,167.08 11.26
Cáceres 85,481.37 31.90
Carbajo 2799.44 1.04

Herreruela 11,394.05 4.25
Membrío 20,817.27 7.77
Salorino 15,797.87 5.90

San Vicente de
Alcántara

9218.40 3.44

Santiago de
Alcántara

9583.69 3.58

Valencia de
Alcántara

30,294.90 11.31

Villar del Rey 3863.49 1.44
Remaining

municipalities
38,907.23 14.50 14.50

Monfragüe–Dehesas
Periféricas

Mirabel 4935.25 4.23

94.62

Casas de Millán 15,263.75 13.10
Deleitosa 52.45 0.04
Higuera 24.66 0.02
Jaraicejo 15,997.49 13.73

Malpartida de
Plasencia

25,832.07 22.17

Romangordo 804.63 0.69
Serradilla 22,290.80 19.13
Serrejón 12,422.06 10.66

Toril 12,637.21 10.85
Remaining

municipalities
6252.06 5.38 5.38

Source: General Hunting Plan [55].Land 2020, 9, x FOR PEER REVIEW 8 of 21 
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The data included in Table 2 prove without a doubt the importance of hunting in both areas,
despite the fact that certain superficial differences exist. The hunting district of Sierra de San Pedro has
a larger surface area devoted to hunting of over 304,000 ha, while in Monfragüe the figure is less than
98,000 ha. This situation is mainly due to two factors which are present in the latter territory:

- This hunting district does not include the totality of the municipalities found in the study area.
For this reason it is necessary to add the hunting grounds of the three municipalities which the
General Hunting Plan locates in districts other than that taken as a point of reference for this
analysis (Casatejada, Saucedilla, and Torrejón el Rubio).

- The presence of Monfragüe National Park, the normative framework which forbids hunting in
the 18,396 ha which are restricted to it, except for scientific or environmental reasons [56].

Table 2. Hunting grounds.

District
Type of Hunting

Grounds
Number of

Hunting Grounds
Surface Area (ha) Surface Area (%)

Sierra de San
Pedro–Tajo

Internacional

Social 35 81,753 26.89
Small Game 92 52,294 17.20

Big Game 166 170,026 55.92

Monfragüe–Sierras
Periféricas

Social 12 26,978 27.58
Small Game 14 9837 10.06

Big Game 68 61,002 62.36

Source: General Hunting Plan [55].

Despite these differences, both districts have a large surface area devoted to hunting and also a
considerable number of game preserves which correspond to different categories responding to the
existence of two models of hunting exploitation in Extremadura: social and economic hunting. In this
sense, big game and small game preserves that are privately enclosed are dedicated to the economic
exploitation of the hunting resource, whereas the so-called social preserves try to guarantee access to
the hunting activity under conditions of social equality for all hunters in Extremadura. This type of
hunting reserve is managed by groups of hunters under the name of Local Hunting Societies, which
have managed to play a very important role in hunting in Extremadura [57].

Among these categories, the high figure of preserves devoted to big game hunting stands out,
as it exceeds 50% in both territories. These percentages are not directly correlated with the situation in
Extremadura, where the surface area devoted to big game hunting falls to 27% [55].

The statistics on the surface area devoted to the exploitation of big game hunting in these territories
serve to confirm the potential of the study area as a hunting destination, as it is precisely this type
of hunting which is particularly attractive to hunting tourists [46]. The strong presence of this kind
of preserve is due largely to the forestry vocation of both areas (Figure 3a,b). This aspect and the
occurrence of various crops shape a habitat that is particularly suitable for the development of big
game species [58].
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Figure 3 shows a decrease of 570 inhabitants in the period from 2000 to 2018. In spite of this,
it should be pointed out that several localities within this area (Malpartida de Plasencia, Mirabel,
Romangordo and Saucedilla) showed positive population growth. This situation does not transfer to
Sierra de San Pedro, where the rate of growth showed an increase of more than 10,000 inhabitants,
although in contrast to what happened in Monfragüe, only the city of Cáceres showed positive growth
(Table 3). The lack of employment opportunities is one of the main reasons for this demographic
decline, which is the direct reason why young people tend to move to the large urban centers in search
of work. This situation is evident in the district of Sierra de San Pedro where it can be observed that
the size of the municipality influences the dynamic of population increase or decrease.

Table 3. Population changes.

Areas Name Municipality
Population

in 2000
Population

in 2018

Percentage of
Population that

Contributes to the
Area (2018)

Balance of
Population

Growth
(2000–2018)

Population
Growth

Rates

Sierra de San
Pedro

Alburquerque 5645 5340 4.6 −305 −5.4
Aliseda 2265 1850 1.7 −415 −18.3
Cáceres 82,235 96,068 82.3 13,833 16.8
Carbajo 280 208 0.2 −74 −25.7

Herreruela 470 342 0.3 −128 −27.2
Membrío 873 634 0.5 −239 −27.3
Salorino 796 581 0.5 −215 −27.0

Santiago de
Alcántara

751 522 0.4 −231 −30.5

San Vicente de
Alcántara

5908 5475 4.7 −433 −14.9

Valencia de
Alcántara

6240 5439 4.7 −801 −12.8

Villar del Rey 181 136 0.1 −45 −24.9
Total 105,644 116,595 100.0 10,951 10.4

Monfragüe

Casas de
Millán

809 585 4.8 −224 −27.7

Casas de
Miravete

182 140 1.1 −42 −23.0

Casatejada 1319 1381 11.0 62 −4.7
Deleitosa 898 728 5.8 −170 −18.9
Higuera 111 102 0.8 −9 −8.1
Jaraicejo 724 489 3.9 −235 −32.4

Malpartida de
Plasencia

4119 4602 36.7 483 11.7

Mirabel 812 653 5.2 159 19.6
Romangordo 185 259 2.1 74 40.0

Saucedilla 614 858 6.8 244 39.7
Serradilla 1919 1568 12.5 −351 −18.3
Serrejón 496 420 3.4 −76 −15.3

Toril 198 164 1.3 −34 −17.2
Torrejón el

Rubio
704 571 4.6 −133 −18.9

Total 13,090 12,520 100 −570 −4.4

Source: National Institute of Statistics [59].

Unemployment is another of the serious problems affecting the rural world under study. According
to the sources consulted, these municipalities are in a worrying situation where their unemployment
rates are higher than the national and regional averages (Table 4). These data show that the
unemployment registered in Monfragüe affects over 20% of the population in most settlements
and even exceeds 30% in the municipalities of Higuera and Saucedilla. However, this scenario is not
reproduced in the same way in Sierra de San Pedro, the registered unemployment rate of which is
below 20% in 7 of the 11 municipalities of the territory. These figures augur an uncertain future for
both areas; the development of activities to encourage economic diversification may help to mitigate
this scenario, and these activities include hunting.
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Table 4. Registered unemployed rates by municipality.

District Municipality Registered Unemployed (%)

Monfragüe

Malpartida de Plasencia 20.00
Toril 21.25

Serradilla 24.45
Mirabel 22.03

Casatejada 22.00
Casas de Miravete 21.74

Saucedilla 34.15
Deleitosa 14.67

Torrejón el Rubio 22.78
Casas de Millán 22.81

Jaraicejo 22.24
Romangordo 14.54

Higuera 15.08
Serrejón 30.46

Sierra de San Pedro

Cáceres 19.05
Aliseda 18.74

Herreruela 14.67
Salorino 18.71
Membrío 18.56
Carbajo 15.01

Santiago de Alcántara 14.95
Valencia de Alcántara 21.23

San Vicente de Alcántara 21.04
Alburquerque 22.65
Villar del Rey 22.49

Extremadura 19.64
España 13.92

Source: datos.macro.com [60].

3.2. Materials and Methods

Taking into account the extensive surface area devoted to hunting, together with the worrying
sociodemographic situation of the municipalities of these territories, we aimed to corroborate empirically
whether there is a relationship between hunting and the demand for the tourist services of the
accommodations located in these territories. If this is the case, hunting would be contributing to the
generation of wealth and employment.

In order to attain this objective we used data from primary sources of information (surveys)
and also consulted secondary sources. The alphanumeric data come from the results obtained after
the distribution of a survey among all tourist accommodation establishments located in the two
territories under study, irrespective of their type: hotel, non-hotel, and rural. In order to do so,
in the first instance a list of accommodations was drawn up from the official information provided
by the competent authority, in this case the Regional Government of Extremadura. It is however
necessary to point out that in the case of the city of Cáceres only those tourist accommodation
establishments corresponding to the hotel type as described in current legislation [61] were selected
after detecting that they were the only ones in which hunters were interested owing to their accessibility
and other characteristics. In this sense it must be taken into account that Cáceres is a heritage
tourist destination in which there is accommodation designed to work with these market segments
owing to their location and other characteristics. The surveys were answered by the managers
of the establishments, except in the case of larger hotels when they were answered by reception
personnel. In both cases, we consider that the informants are the appropriate ones due to their
responsibility and because they have direct information from the establishments, which are essential
requirements to respond with solvency to the survey. In order to complement the data obtained
from this survey and obtain further evidence, we resorted whenever possible to a comparison with
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the data from a survey carried out on the travelers who visited the various tourist offices located
in the whole of Extremadura in 2017. Given the slant of this study, however, only the surveys
in which hunting was mentioned as a major motivation for visiting Extremadura (82 cases) were
studied (82 cases). As far as the use of secondary sources of information is concerned, the following
were consulted: data of the municipal census of inhabitants from the National Union of Statistics,
registered unemployment figures drawn up by Expansión (https://datosmacro.expansion.com/), and
the National Topographical Database at a scale of 1:100,000 available at the National Geographical
Institute (http://centrodedescargas.cnig.es/CentroDescargas/index.jsp).

The survey featured in this study consisted of five questions, which are described in the table
below (Table 5). The number of questions is reduced in order to stick to our objectives, which were to
evaluate in an approximate way the relationship between hunting and the demand for tourist services
in the selected territories of Sierra de San Pedro and Monfragüe. These questions allowed us to obtain
interesting information on various key aspects: the use of the tourist accommodations in the area by
hunters, the existence of any patterns when choosing a specific type of establishment present in the
area, the carrying out of activities to complement hunting, and the duration and seasonality of hunters
at their destination.

Table 5. Survey questions.

Questions

1. Do you receive hunters in your lodging?
2. What percentage of the demand is made up of hunters?
3. Does this type of tourist show interest in the development of activities other than hunting?
4. How many nights do hunters usually stay overnight?
5. When do these overnight stays occur?

The technical data sheet (Table 6) shows the statistical reliability of the results obtained after
the dissemination of the survey included in this research. In this manner, in Sierra de San Pedro 63
completed forms were obtained from the total of 78 tourist lodgings, which means that the sample
error in the most unfavorable case is 5.4% and in the most favorable 3.3%. The situation is similar
in Monfragüe, where 37 of the 44 tourist lodgings currently operating in that area answered the
questionnaire. For this reason, the sample error in the worst-case scenario is 6.5% and at best 3.9%.

Table 6. Technical data sheet.

Variables Sierra de San Pedro Monfragüe

Total 78 tourist lodgings 44 tourist lodgings
Sample size 63 completed surveys 37 completed surveys

Sampling

Random sample of the tourist lodgings
located in the municipalities that make

up the Area of Regional Interest of
Sierra de San Pedro

Random sample of the tourist lodgings
located in the municipalities that make
up the Area of Socioeconomic influence

of the Monfragüe National Park
Truthfulness level 95% 95%

Type of survey
Online questionnaire sent via email and

filled in via the silver-digital from
Google Drive

Online questionnaire sent via email and
filled in via the silver-digital from

Google Drive
Sampling error

(p = q = 0.50;
p = q = 0.90)

5.4%; 3.3% 6.5%; 3.9%

Date of completion From 29 January to 10 April 2019 From 1 May to 31 July 2019

The data obtained in these questionnaires were processed by means of univariant and bivariant
descriptive statistical techniques—to be precise, the distribution of frequencies and crosstabs.
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This allowed us to determine the presence of hunting tourists in the study area together with a
wealth of relevant information (the duration of overnight stays, preference for a type of tourist
accommodation, etc.). As a complement, Geographical Information Systems were used for the
production of maps, which made it possible to determine the geographical distribution of some of the
variables studied.

4. Results

The data given in Table 7 reveal the presence of hunters in the tourist accommodations located in
the two protected spaces under study, although it should be pointed out that the incidence in Sierra de
San Pedro was higher. In this area 88.9% of the tourist lodgings declared that they received hunting
tourists in 2018, while in Monfragüe this figure was 70.3%. This confirms that hunters contribute to the
economic sustainability of the accommodation of these territories. The percentage differences between
the two areas may be explained by the fact that, in Monfragüe (the emblematic space for the protected
species of Extremadura), almost one-third of the accommodation establishments have no interest in
receiving hunters.

Table 7. Accommodation establishments that receive hunters.

Accommodation Establishments that Receive Hunters Sierra de San Pedro (%) Monfragüe (%)

Receive hunters 88.9 70.3
Do not receive hunters 11.1 21.6
Do not admit hunters 0.0 8.1

Despite the presence of hunters in most of the accommodation establishments surveyed, one cannot
speak of a significant dependence of this market segment in either of the two territories. According to
the data shown in Table 8, in 62.5% of the establishments located in Sierra de San Pedro the impact of
hunting tourists represented less than 5% of the total number of tourists received in 2018, while this
percentage was 46.2% in Monfragüe. However, in Sierra de San Pedro rather more than 30% of lodgings
considered that the demand from hunters represented over 16% of the total, while in Monfragüe it
accounted for 19%. The differences between both areas can be found in the size of the surface area
devoted to hunting in Sierra de San Pedro—a territory which exceeds 300,000 ha. Likewise, to interpret
the data correctly at least one observation must be made: the impact of the demand for accommodation
from hunters is limited to the hunting season, which coincides with the autumn and winter months
(essentially from October to February), owing to which the impact of the demand during these months
is much higher. In this sense hunting tourism cannot compete with other forms of tourism which may
be practiced throughout the year.

Table 8. Incidence of hunting tourists.

Hunting Tourists Sierra de San Pedro (%) Monfragüe (%)

Very low (less than 5%) 62.5 46.2
Low (between 6% and 15%) 3.6 34.6

Average (between 16% and 30%) 21.4 11.5
High (between 31% and 40%) 3.6 7.7

Very high (more than 40%) 8.9 0.0

With the aim of determining whether there is a correlation between the type of tourist
accommodation and the preferences of hunters, the following crosstab was drawn up in which clear
contrasts can be appreciated. In order to do so, the different categories of hotel accommodations (hostels,
guest houses, 1 to 3 star hotels, and 4 and 5 star hotels), non-hotel accommodation (tourist apartments
and albergues), and rural accommodation (casas rurales and rural hotels) were distinguished. These
contrasts were analyzed independently in the two territories studied:
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• Sierra de San Pedro. This space is characterized by having a large number of hotels (from 1
to 3 stars and 4 and 5 stars). This is due to the presence in its territory of Cáceres, a city of
undeniable tourist attractions that has been declared a World Heritage City by the UNESCO [62].
The results of the survey indicate that 18.2% of the hostels, 7.1% of the hotels from 1 to 3 stars, and
10.5% of the casas rurales of Sierra de San Pedro considered that the presence of hunters was very
high. Likewise, for 7.1% of the hostels and 5.1% of the casas rurales in Sierra de San Pedro it was
high. However, the number of lodgings in which the presence of hunters in Sierra de San Pedro
(tourist apartments, hostels, 1 to 3 star hotels, 4 to 5 star hotels, and casas rurales) was classed as
average was much more significant. Finally, there were very high percentages of accommodation
establishments in which the presence of hunters was low or very low.

• Monfragüe. In the territory of Monfragüe the offer of places in hotels (from 1 to 3 stars and 4
and 5 stars) is considerable, although their percentage is appreciably lower than in Sierra de San
Pedro. Likewise the importance in Monfragüe of rural lodgings must be emphasized, especially
in the case of casas rurales, a type of accommodation which is better suited to the characteristics of
small natural spaces and municipalities. As for the preferences of hunters in Monfragüe, they are
attracted by hotels with 1 to 3, stars as 100% of those polled declared the presence of hunters to be
high (Table 9).

Table 9. Incidence of the hunter by type of accommodation.

Region Category
Very

Low (%)
Low (%)

Average
(%)

High (%)
Very

High (%)

Total
Number
of Places

Percentage of Places
with Respect to the
Total of the Sample

(%)

Sierra de San
Pedro

Tourist
apartment

0.0 0.0 100.0 0.0 0.0 12 0.2

Albergue 100.0 0.0 0.0 0.0 0.0 28 0.6
Hostel 45.5 9.1 27.3 0.0 18.2 314 6.4

Guest house 100.0 0.0 0.0 0.0 0.0 56 1.2
Hotel between
1 and 3 stars

71.4 0.0 14.3 7.1 7.1 2289 46.9

Hotel between
4 and 5 stars

57.1 0.0 42.9 0.0 0.0 1910 39.1

Casa rural 63.2 5.3 15.8 5.3 10.5 255 5.2
Rural hotel 100.0 0.0 0.0 0.0 0.0 20 0.4

Monfragüe

Tourist
apartment

25.0 75.0 0.0 0.0 0.0 37 4.7

Hostel 0.0 33.4 66.6 0.0 0.0 93 11.9
Guest house 0.0 100.0 0.0 0.0 0.0 18 2.3

Hotel between
1 and 3 stars

0.0 0.0 0.0 100.0 0.0 144 18.4

Hotel between
4 and 5 stars

0.0 100.0 0.0 0.0 0.0 120 15.5

Casa rural 69.2 15.4 7.7 0.0 0.0 351 44.9
Rural hotel 100.0 0.0 0.0 0.0 0.0 18 2.3

In view of the data it can therefore be appreciated that hunters tend to choose hotels. This tendency
was also observed in the results obtained from the survey carried out by the Extremadura Tourist
Observatory in which hunters’ preference for hotel-type accommodation can be seen. The explanation
for this can be found in the observations of various owners of the accommodation establishments
polled, who mentioned that hunting tourists require restaurant services which are only provided
by hotel-type accommodation. Likewise it should be said that road accessibility has considerably
improved in recent years, which makes it easier for a hunter to travel to a municipality with the desired
accommodations within a limited period of time.

To go deeper into this matter, in the survey carried out by the Tourist Offices it was found that
hunters are willing to choose the municipality of their overnight stay in accordance with the presence
of this kind of accommodation. As a consequence, the selection of the municipality in which hunters
spend the night may depend on this circumstance.
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Those in charge of tourist accommodations located in the study area corroborate the interest of
the hunting tourist in carrying out activities other than hunting, among which stand out those related
to other forms of tourism as diverse as those involving nature, culture, and the rural milieu (Table 10).
Nevertheless, the declared interest of this kind of tourist in protected natural spaces is noteworthy,
to the extent that in both territories the visits to these spaces represent a preferred practice for hunters.
In the answers given in the survey of this study there is once again a certain parallelism with the results
deriving from the survey of the Tourist Observatory, in which the strong interest of the hunting tourist
in protected natural spaces stands out, particularly in Monfragüe National Park. This is not surprising
given hunters’ interest in natural spaces and their inclination to contribute to the conservation of
ecosystems by means of various initiatives [12,57–63]. Along the same lines, their interest in local
gastronomy can also be mentioned; this is of greater importance in the Monfragüe area (31.6%).
Practices related to cultural and rural tourism and birdwatching appear less frequently. Note that
birdwatching only occurs in the Monfragüe area because of the great richness of the National Park.

Table 10. Hunting tourism activities.

Activity Type Sierra de San Pedro (%) Monfragüe (%)

Gastronomy 19.4 31.6
Birdwatching 0.0 15.8

Visits to protected natural areas 36.1 36.8
Cultural tourism 19.4 26.3

Rural tourism 17.7 26.3

The hunting season conditions the travel of hunters, as the most recent closed-season regulations
published in Extremadura [64] generally establish hunting periods as weekends and long weekends
between the months of October and February, to which Thursday must be added for some specific
forms of hunting. This rule has two exceptions, although there is no doubt that they have a much
lower impact. This situation therefore conditions the duration of the stays of hunting tourists and
the concentration of their travels essentially on weekends (82.5% in Sierra de San Pedro; 92.0% in
Monfragüe) (Table 11). The establishments polled ratified the short duration of the stays, declaring
that they tend to vary between one and two nights, with few stays lasting longer (1.6%, Sierra de San
Pedro; 8.0%, Monfragüe).

Table 11. Hunting tourists’ overnight stays.

Overnight Stays Sierra de San Pedro (%) Monfragüe (%)

One night 22.2 52.0
Two nights 63.5 40.0

More than two nights 1.6 8.0

5. Discussion and Evaluation of Results

Hunting and by extension hunting tourism is an activity which has been carried out without
interruption in numerous protected natural spaces in Spain [65] and in other countries, playing
an important role in the economy of the rural milieu and also in the conservation of the
environment [22,66–68]. However, for various reasons there is heated debate as to whether it is
convenient to allow hunting in spaces which are environmentally representative. The central idea is
currently to restrict some traditional forms of exploitation such as hunting, which in certain places such
as national parks is forbidden, at least in the case of Spain. Monfragüe National Park is an example of
this, owing to which the population of ungulates has grown continuously to exert strong pressure
on the ecosystem, contributing to the degradation of the area’s vegetation. Given the pressure on the
environment, the Park Management approved certain culls [69]. This confirms the role that hunting
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may play in the conservation of these spaces in which certain species have no natural predators, which
means that an increase in their populations may lead to the deterioration of the landscape.

This situation occurs despite the fact that sustainable hunting can provide social, economic,
and environmental benefits, as mentioned in various studies. It is however necessary to be prudent as
to the decisions made because no formula can be suitable for all protected spaces or for all species.
Owing to this, a planning and management policy appropriate for each case must be drawn up. In this
sense it is being insisted upon that, given the lack of alternatives, the prohibition of hunting may have
an undesired effect in terms of the loss of biodiversity, especially on private land.

The results of this study prove that hunters make moderate use of the accommodation
establishments located in Sierra de San Pedro and also in those in part of the Area of Socioeconomic
Influence of the Monfragüe National Park, which contributes to the generation of economic benefits.
Both spaces have serious problems of employment, loss of population, and ageing, owing to which
the sustainable exploitation of the endogenous resources, which include hunting, may encourage the
maintenance of rural life. Nevertheless, it should be stressed that more studies using specific areas as a
territorial basis need to be carried out with the objective of assessing the role of hunting as a tool for
development and the generation of knowledge which serves as an instrument for management and
planning. As was seen in the survey, hunters choose a certain type of accommodation based on the
different services it may provide. There is no doubt that this knowledge may provide a competitive
advantage with the view to a specific territory capturing a larger number of hunting tourists.

Finally, in view of the lack of data on the characterization of the demand of the hunting sector in
Extremadura and its impact on accommodation, it must be pointed out that this work is innovative
in that it allows progress to be made in the knowledge of an issue that has a direct impact on
hunting territories of great environmental value, where there are serious social and economic problems.
Therefore, this knowledge has an undoubted applied character for managers of tourist accommodations
located in the study area, as well as for the public administration, with a view to designing strategies to
attract hunting tourists in sustainable terms. Nevertheless, and taking into account that we are facing a
work that represents a first approximation on this subject, it is necessary to open new lines of research
that answer specific questions:

- Is hunting tourism compatible with other forms of nature tourism in protected areas?
- What weight does hunting tourism have in comparison with nature tourism in these areas?
- What is the perception of hunting tourism by the inhabitants of the territories in economic terms?
- How can the expenditure of hunters in hunting areas be increased?

6. Conclusions

The results of this study show that the municipalities within the Area of Regional Interest of
Sierra de San Pedro and the area of socioeconomic influence of the Monfragüe National Park are
located in territories with a long hunting tradition. As a result, both areas currently have a large
number of hunting grounds, to which must be added the presence of a network of accommodation
establishments of different types and categories in accordance with the information obtained from
the secondary sources consulted. At the same time it was found that both territories are experiencing
serious sociodemographic and economic difficulties in common with other rural areas of Extremadura:
loss of population, ageing, and high employment rates.

Given these circumstances, the objective of this research was to verify the hypothesis of whether
there is a relationship between hunting and the demand for tourist services, to be precise for the
accommodation located in the municipalities making up the two territories.

In order to achieve this objective it was necessary to draw up a list of the accommodation
establishments located in these municipalities and to request collaboration in the form of answering
a survey. The collaboration obtained was very high, thanks to which it was possible to draw the
conclusions given below:
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- The presence of hunters was confirmed in most of the accommodation establishments located in
the study area, amounting to almost 90% in Sierra de San Pedro and over 70% in Monfragüe.

- Despite the aforementioned percentages which prove the presence of a large number of hunters,
it cannot be said that there is a significant dependence on this market segment in either of the two
territories, barring exceptions. However, if these data are restricted to the general hunting period,
October to February, the results are of greater importance.

- A clear preference can be appreciated on the part of hunters for staying in hotel-type
accommodations, which accounted for the highest proportion of the supply and demand.
In this sense it should be mentioned that differences exist between the network of accommodation
establishments in Sierra de San Pedro and Monfragüe. In Sierra de San Pedro, which is influenced
by the city of Cáceres, hotels constitute most of the supply and demand, while in Monfragüe
the supply is much more evenly distributed among hotels and rural lodgings, which does not
prevent the former from continuing to be preferred by hunters.

- According to the results of the survey, hunting tourists showed interest in carrying out activities
other than hunting. The practice most in demand was that of visiting protected natural areas,
which is a direct consequence of the magnificent landscape of both territories. Together with this
activity, in the Monfragüe area there was a significant interest in local gastronomy, which was not
true to the same extent in Sierra de San Pedro. To a lesser extent, the managers and employees
of the lodgings indicated in the survey that they had detected a certain interest on the part of
hunters in activities of cultural and rural tourism.

- Finally, in both destinations hunters spent short stays varying between one and two nights,
in most cases on the weekend.

There is no doubt that as the socioeconomic impact is one of the aspects quoted to defend hunting
in the current context, the carrying out of studies of this kind should be encouraged so as to determine
whether establishments located in rural areas are the main beneficiaries of the expenses incurred by
hunters. This knowledge can become a tool for the management and capture of flows of hunters in
the future.
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Abstract: The strategy of the institutionalization and development of business agglomerations, in
any of its analytical aspects (industrial district, local production system, cluster, etc.), has not had
great results in Spanish regions with low business-density, probably due to the difficulty of finding an
adequate implementation framework in administrative, geographic, and institutional terms. Based
on the limitations presented by the identification methodologies of business agglomerations in low
business-density territories, in this work we propose some methodological corrections that allow for
reconciling these economic realities with the institutional and geographical framework offered by the
local action groups (LAGs). This reconciliation is a useful tool to take advantage of the economies of
agglomeration and, consequently, to explore the possibilities of endogenous development in rural
areas, so that it can be a factor to take into account when planning and executing the public strategy
of local and rural development. Finally, the results obtained for the specific case of Extremadura,
the only Spanish region listed as a less developed one in European rural development policies,
are presented.

Keywords: local action group; rural development; industrial district; local productive system;
rural district

1. Introduction

The local action groups (hereinafter LAG) have become the main tool of the European
Union for structuring the local and rural development strategy [1,2], this being the reason
why industrial or rural development policies in areas with low business-density, or rural
areas, must consider them. In a way, they exemplify the open participation of the main
economic agents with a presence in each territory at the county level, bringing commu-
nity decisions on rural development closer to the rural territories of the member states.
Conceived as a strategic tool, LAGs emerged with a dual function: on the one hand, they
should be in charge of planning and channeling funds for the European rural development
strategy in the territories, and on the other, they must contribute to the dynamism of the
socioeconomic fabric of rural regions, directly attacking structural problems that affect
them, such as depopulation and inequalities in living standards with respect to the urban
environment [3] (p. 596), [4]. One way to face such challenges is by enhancing and optimiz-
ing the region’s endogenous resources [5] (p. 230), [6], wherein the correct definition of
productive specialization seems crucial to us. In this sense, the tools offered by the theory
of business agglomerations for shaping the LAG strategy cannot be ignored; as such, we
consider its adaptation to the rural environment necessary.

“Business agglomerations” is a generic way of referring to the different terminologies
that have been defined by the literature to define the grouping of firms around a certain
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territory (industrial districts, cluster, local productive systems, rural districts, quality agri-
food districts, . . . ). Each of these concepts presents its nuances, although they all start
from the same premise: the concentration of companies that are dedicated to the same
product or productive chain in a given territory. Broadly speaking, the industrial districts
(IDs) [7,8] and, more generically, the local productive systems (hereinafter LPSs) [9,10], are
socioeconomic realities that are based on taking advantage of the endogenous industrial
growth capacity that certain geographical enclaves have, which constitutes an attraction
factor that favors the location of companies and, consequently, the formation of special-
ized business agglomerations in a certain product or branch of activity, in rural areas that
have set up a so-called rural district [11]. These realities generate a series of competitive
advantages, allowing small and medium-sized companies, which by themselves would
not have the financial capacity to invest in technology or to execute an internationalization
strategy [12–14], to do so, being able to balance, through cooperation and agglomeration,
the scale economies associated with large companies, in Chandlerian terminology [15].
Undoubtedly, this favors the generation of employment and income, allowing local and
rural development [16–26] and, even if it is only for an arithmetic effect, regional develop-
ment too [27–32]. Thus, the aforementioned concepts of ID and LPS have evolved towards
newer and more recent theoretical notions such as the rural district (RD) or the quality
agri-food district (AFD), more appropriate to the nature and characteristics of the rural
regions and environments [33] (Legislative Decree No. 228 (18 May 2001) relative to the
Italian normative), or even as “bio” districts [34,35].

Given the above, the main objective of this work is to evaluate the theoretical and
practical lessons of business agglomerations and to facilitate their incorporation into
the rural development strategy by LAGs, particularly with regard to the detection and
identification of the endogenous productive capacities of the territories to which they are
circumscribed, so that they can enhance the comparative advantages associated with them,
and may also prioritize investments, allowing a better use of resources to achieve the
objectives of income and employment generation and fixation of the rural territories. In
summary, we seek to find the tool that allows one to localize business agglomerations
into the LAG regions without giving up the postulates of the economies of agglomeration;
that is, to locate municipal or supramunicipal business agglomerations with a capacity
for generating incomes and employment and with influence and significance throughout
the LAG region, so that they can be used as an economic engine for it, as well as being
a focus for the attraction of new investment. To meet this objective, the text has been
structured into four sections, in addition to this introduction. In the first, the reasons that
in our opinion explain the poor practical development of theories of the Italian school of
industrial districts in Spain, or at least their lesser degree of consideration compared to
the Italian case when articulating rural development, are analyzed. In the second section,
we reflect on various ID or LPS identification methodologies, and in particular, on their
advantages and limitations when used in the LAG development strategy. In the third
section, we propose some methodological adaptations that would facilitate, in our opinion,
such use. Finally, in the fourth section, we outline the main conclusions of the investigation.

2. From Theory to Practice, from the Industrial District to the Rural District

This article arises from the authors’ conviction that in Spain, the enormous scientific
and theoretical efforts that many regional researchers have made in the last two decades
in the field of business agglomeration analysis are not translating into applied results in
regions with low business-density (district effect [36–41], i-district effect [42,43], social
capital [44–48]). As an example, and unlike what has happened in other nations, Italy is,
without a doubt, a reference in this field, not only for the remarkable development of the
existing research in this regard [49–53], but for the broad regulatory development that
the industrial districts have had in this country, which are already a relevant element in
industrial policy planning [54,55]. The creation of the National Observatory of Industrial
Districts (http://www.osservatoriodistretti.org/ (accessed on 1 May 2020)) is clear proof of
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this, which denotes the institutional commitment decided by the promotion of this type of
economic reality. There has not been a regulatory or institutional development in Spain that
efficiently explores the potential of these agglomerations, and this has been the case even in
the regions where the greater historical development of such industrial agglomerations has
been evidenced, which have also been those on which scholars have focused most of the
research efforts in this regard, namely, the Valencian region [39,56–58], Catalonia [59–62],
and the Basque Country [59,63–66].

The previous reflection, which seems clear despite the fact that the elements that
should serve as the basis for the inclusion of industrial agglomerations in the country’s
industrialization strategy are known with some precision, is even more true if we refer
to the agrarian field, where the whole path, including the scientific one, has yet to be
covered. In this sense, at least three aspects seem relevant to us, which, if given their
full value, would contribute to the better planning of productive activities in rural areas.
The first one is the adaptation of the concept of business agglomeration to the reality that
we find in agricultural environments. This aspect has already been partially resolved by
the Italian school of industrial districts, having coined the concept of the rural district,
whose theoretical specifications are assimilable to the rural agglomerations that we find
in Spain and other Mediterranean countries [67,68]. In our opinion, this is crucial, since it
determines, for example, the methodology to be applied for the identification and detection
of these rural agglomerations, as well as in defining the tools to be used in their empirical
analysis and in developing other not-yet-studied concepts, such as the so-called quality
agri-food districts, which are also linked to a greater extent to the agrarian environment.

The second aspect to take into account is the absence of specific legislation that
protects and develops these realities in rural areas. It should be noted that Spain has
been applying legislation for a number of years to promote industrial districts under
the name of innovative business groups ((hereinafter IBGs, http://www.minetad.gob.es/
PortalAyudas/AgrupacionesEmpresariales/Paginas/Index.aspx (accessed on 1 May 2020)).
These realities, which have already been analyzed in the context of Spanish industrial
policy by Trullén and Callejón [69], bring together different forms of agglomeration, namely,
industrial districts, value chains, knowledge-intensive activities and ICT-intensive activities,
and tourism [70] (p. 380). In our opinion, this legislation, in its current formulation, is
not adequate to link economic activity to the territory, something that should be a priority
in the rural development strategy [71,72]. In fact, the need to have a sufficient critical
mass to access the financing lines included in the regulations has led to the association of
companies from different provinces and regions, so that the IBGs have ended up being
institutions without a clear link to a certain locality or region [73,74]. The correlation
between the detected business agglomerations and the IBGs existing in the Extremadura
region is presented in Table 1.
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Table 1. Business agglomerations vs. innovative business groups (IBGs) listed in Extremadura, 2013.

Agglomeration (Sector and County) LPS and ID 1 IBG 2

Agri-food in Don Benito Yes No
Agri-food in Jaraíz de la Vera Yes No

Agri-food in Montijo Yes No
Agri-food in Valle del Jerte Yes No
Meat in Fregenal de la Siera Yes No

Meat in Higuera la Real Yes No
Cork in San Vicente de Alcántara 3 Yes No

Packaging in Mérida No Yes
Energy in Badajoz No Yes

Metal in Badajoz and Jerez de los Caballeros 4 Yes Yes
Health in Cáceres No Yes

ICT in Cáceres No Yes
Tourism in Cáceres No Yes

Various in Navalmoral de la Mata Yes No
1 Local Productive Systems (LPS) and Industrial Districts (ID). 2 In the public funds program for IBGs in 2008,

the Extremaduran Federation of Furniture and Wood Entrepreneurs (http://www.fedexmadera.com/es/.html

(accessed on 1 May 2020); consultation May 2020), which is currently not recognized as an IBG, appeared among

the beneficiary institutions. The same occurred with the Extremadura Construction Materials Cluster, which

in 2008 also received funds due to its status as an IBG, which it no longer has. 3 The Extremadurian Cork

Cluster, based in San Vicente de Alcántara, was a beneficiary of the IBG funds program in 2007. However, it has

subsequently lost the status of IBG. It is important to mention that this IBG term contains companies from all over

the country, which minimizes the agglomeration effect in competitive terms. 4 The metal IBG is based in Badajoz.

It is, however, the industrial agglomeration of metal located by Boix and Galletto [75] in Jerez de los Caballeros.

Source: Own elaboration.

Finally, the third aspect has a methodological nature, and refers to the fact that the
ID or LPS identification, detection, and analysis methodologies usually take the so-called
local workforce systems (LWS) [76] as spatial reference. This term fits, more or less, with
the municipal term, and in no case adheres to the region or the LAG territory-of-influence.
This factor must be corrected if what is intended is to incorporate the theory of business
agglomerations into the strategic planning of LAGs. In addition, its correction is also
desirable to assess the regional relevance of the agglomeration, its impact on the economic
and social development of the region, and its supramunicipal area of influence; in short, to
evaluate and measure the agglomeration effect of the region.

To sum up, when looking for a methodology for the detection of business agglom-
erations in the rural world, the most appropriate type of agglomeration is the so-called
rural district. In this sense, Castillo and García [67] suggested that the basic territorial
unit that best adheres to the theoretical definition of this type of agglomeration is the local
action group.

3. Methodological Limitations for Regional Analysis of Rural Agglomerations

Starting from the existing methodologies for the identification and detection of busi-
ness agglomerations, in Table 2 we have tried to synthesize the advantages and disadvan-
tages that these present for their adaptation to the territorial analytical framework proposed
here; that is, the areas of influence of the current LAGs. Broadly speaking, if we do an
overall analysis, we find four major methodological limitations for the analysis of business
agglomerations at the county level or within the geographic demarcation associated with
LAGs. The first of these is the delimitation of the productive specialization of the territory.
In this sense, the existing methodologies usually start from the search for a productive
specialization in a smaller geographical area of the region, usually municipal or close to it,
when taking the LWS as a functional administrative (and geographical) unit [77].

The second major limitation that these methodologies present as regards being useful
in the LAG strategy is their industrial orientation. That is, these methodologies usually
ignore the fact that productive specialization is not necessarily limited to the industrial
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field, and may be found in activities in the agricultural or service sector. Furthermore,
they do not contemplate the existence of branches or value chains that include agricultural,
industrial, and tertiary activities (from the production of raw materials to the commer-
cialization of manufactures), despite the fact that one of the main lessons of the theory of
business agglomerations is the promotion of the vertical integration of processes, or the
integration of the value chain of products. This aspect is key to the identification of the
comparative advantages in rural areas, which are usually found in the availability of a
certain raw material or natural resource, regardless of whether its industrial transformation
has developed in the region.

Table 2. Industrial districts (IDs) and/or local productive systems (LPS) identification methodologies and their adaptation
to the local action group (LAG) geographical area.

Methodology 1 Strong Points for Its Application to LAG Weaknesses for Its Application to LAG

Courlet and Pecqueur 2 [21,78]
It uses the municipality.

It only detects the industrial branch but is
easily integrated into a value chain analysis

It uses variables for specialization and a
minimum requirement of establishments, leaves

variable outputs out of analysis
Comparative based on the national total.

Sforzi-ISTAT 3

[75,76]

Institutional recognition.
Academic recognition.

Wide use and notoriety.

LWS as territorial unit.
Only focused in industrial sector.

Its prevalence index rules out polyspecialized
districts.

It rules out protodistricts.
Based only in employment.

Sforzi-ISTAT for big business
systems 4

[79,80]
Same as in the previous case.

Same as in the previous case.
The predominant type of company in rural areas

is the SME.

Laine [81] 5 [77,82]

Identifies LWS and ID.
Greater flexibility than previous

methodologies.
Even starting from a criterion such as LWS,
its noninclusion allows localized realities to

maintain the characteristics of an LPS.

It omits the economic importance of the
dominant activity of the LPS.

It does not include an international competence
criterion of the LPS.

Quite restrictive methodology, excluding other
forms of agglomeration such as protodistricts.

Hernández, Fontrodona, and
Pezzi [83]

Greater flexibility than previous
methodologies.

It includes identification criteria based on
internationalization and economic

importance.
It does not consider the LWS as a territorial

unit.
It detects all types of business

agglomerations.

It does not take employment into account, giving
too much importance to the variable number of

companies.
It does not clearly define a scale of the types of

companies or specialities.
It lacks criteria that distinguish between large

companies and SMEs.

Integrative methodology Puig,
Plá, and Linares [84]

Identifies LWS and ID.
Greater flexibility than previous

methodologies.

Uses variable occupation leaving out variables
from other interesting studies.

Italian experimental
methodology 6

It uses quality variables normally associated
with regions (protected designations of

origin or protected
geographical indications)

It is based on variables relative to the land factor.
Almost exclusively linked to agriculture and

livestock.
Low weight of variables such as employment in

industry.
1 We leave out of the analysis of the methodologies used [85–92] as they have already been improved, in our opinion, by more recent
methodologies. 2 Adapted by Climent for the study of La Rioja. 3 The Sforzi-ISTAT methodology, although it has undergone several
updates, is considered here in its ISTAT version [93,94]. This is one of the most contrasted methodologies in the existing literature, whose
results have served as the basis for other research. 4 Sforzi-ISTAT methodology, but changing the criterion related to the size of the
dominant industry from SMEs to large companies. 5 Corrected by [77,81]. 6 We use the version provided by Legislative Decree No. 228
(18 May 2001). In Spain, and specifically in the case of Castilla-La Mancha [67,68], it has been used to analyze rural districts, but is very
focused on population movements, and not on productive specialization and business concentration. We have ignored it in this analysis.
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The third limitation is the use of the national context as a frame of comparison when
determining the productive specialization of the territory in a given productive activity.
In our opinion, this prevents the detection of business agglomerations that show some
relevance in rural areas but appear less significant in the national context. As an example,
an agglomeration of 20 companies that generate 200 jobs will be significant and should be
considered in a hypothetical regional development strategy if it is located in a certain rural
region, but it will probably be diluted if it is located in the metropolitan area of a large city.
Failure to take this aspect into account supposes the exclusion of business agglomerations
from rural development policies, which, although not very relevant at the national level,
constitute or may constitute an economic engine for some rural areas.

The last limitation has to do with the restrictive nature of the businesses that make
up the agglomerations being studied. Normally, the existing methodologies adopt criteria
oriented towards the identification of agglomerations of small and medium-sized compa-
nies, without prejudice toward the existence of works that have been concerned with the
locations of large company districts [66,67]. In our case, we understand that this “SME vs.
large company” approach is unhelpful, since the existence of an agglomeration of SMEs is
as relevant to the development of a rural environment as the location of an agglomeration
led by one or more large companies. Thus, the methodology to be used should be flexible
enough to include both realities.

Source: Expanded from [26] (p.129).

4. Methodological Adaptation to Regions with Low Manufacturing Density

The exercise carried out in the previous section leads us to conclude that the method-
ology most easily adaptable to the geographical area of the LAG is that designed by
Lainé [81], with the improvements that have been introduced by other authors [33,77,82].
The resulting methodology can be applied to geographical areas wider than that delimited
by the LWS, without the detected agglomerations losing the theoretical characteristics
of LPSs—those that empower them to achieve competitive advantages. However, this
methodology continues to be quite restrictive, since it does not identify realities such as
protodistricts [95–98] nor does it allow the detection of extended value chains, since it
focuses solely on industrial activity. Furthermore, it requires a high business-density for
the location of the agglomeration, which makes it difficult to apply it to the regions with
the highest rurality and depopulation index, as is the case of Extremadura [99–101]. It is
difficult to identify LPSs based on this methodology in regions with little or no industri-
alization, such as Extremadura in Spain [102–105], not only for the reason of industrial
arithmetic (scarcity of industries, low active population in the secondary sector, etc.), but
also due to the scarcity of sources available on a regional scale. For this reason, we consider
a methodological adjustment that emerges from Hernández, Fontrodona, and Pezzi [83]
to be appropriate, which is useful when we work with regions with a low manufacturing
density, such as Extremadura.

In this section, we make a methodological proposal that allows for a better adjustment
to the reality of the least economically developed regions, allowing the identification of
LPSs in more ruralized and not strictly industrialized environments. This proposal does
not invalidate the aforementioned methodologies, but it is based on them, particularly the
one used by Hernández, Fontrodona and Pezzi [83] for Catalonia. Furthermore, it seems
to us a more flexible proposal, since it does not predetermine either the territorial unit
of reference for the analysis or the codification of the activities with which to work. In
this sense, it allows for by-county and regional analyses and exercises to identify LPSs
of the value chain and polyspecialized ones, thus not adhering to the mere detection of
manufacturing LPSs (it would, in fact, allow for the identification of rural LPSs specialized
in the agriculture, livestock, or extractive industry).

In accordance with the above, a previous step to adapt the methodology is to choose
the geographic level to which it will be applied. As we have seen, the way to integrate LPSs
into the European regional development strategy is to use the LAG’s territory-of-influence
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as a geographical unit. For the analysis of the productive specialization of the possible
LPS identified, we understand that it is better to use an aggregated classification of the
branches of activity, since, although it lacks specificity, it facilitates the identification of
value chain LPSs, that is, agglomerations, that work in different parts of the production
chain of a specific branch. In this sense, it seems appropriate to use the sectoral grouping
of activities proposed by the CNAE 2009 (Table 3), which would distinguish 16 major
productive branches with various activities, each representing the vertical integration that
exists within them.

Table 3. Sectoral classification of the CNAE 2009 activities proposed.

Classification CNAE 2009

Agri-food industry

01. Agriculture, livestock, hunting, and related services (Except 0116. Plant cultivation for
textile fibers and 0128. Cultivation of spices, aromatic, medicinal and pharmaceutical plants)

03. Fishing and aquaculture
10. Food industry

11. Manufacture of beverages
12. Tobacco industry

462. Wholesale trade of agricultural raw materials and live animals (4624. Wholesale trade of
leather and skins)

463. Wholesale trade of food products, beverages and tobacco

Forestry and forest products
02. Silviculture and forest exploitation

16. Wood and cork industry, except furniture; basketry and plaiting

Chemical, plastic, and
petrochemical industries

05. Extraction of anthracite, coal, and lignite
06. Extraction of crude oil and natural gas

091. Support activities for the extraction of oil and natural gas
19. Coke ovens and oil refining

20. Chemical industry
22. Manufacture of rubber and plastic products

4671. Wholesale trade of solid, liquid, and gaseous fuels, and similar products
4675. Wholesale trade of chemical products

Metallurgical industry

07. Extraction of metallic minerals
24. Metallurgy; manufacture of iron, steel, and ferroalloy products

25. Manufacture of metal products, except machinery and equipment
4672. Wholesale trade of metals and metal ores

4677. Wholesale trade of scrap metal and waste products

Nonmetallic mineral product
industries

08. Other extractive industries
099. Support activities for other extractive industries

23. Manufacture of nonmetallic mineral products

Textile and clothing

0116. Plant cultivation for textile fibers
13. Textile industry

14. Manufacture of clothing
4641. Wholesale trade of textiles

4642. Wholesale trade of clothing and footwear

Leather and footwear
15. Leather and footwear industry

4624. Wholesale trade of leather and skins

Paper, publishing, and
graphic arts

17. Paper industry
18. Graphic arts and reproduction of screen-printed media

Pharmaceutical manufacturing

0128. Cultivation of spices, aromatic, medicinal, and pharmaceutical plants
21. Manufacture of pharmaceutical products

4645. Wholesale trade of perfumery and cosmetic products
4646. Wholesale trade of pharmaceutical products

Manufacture of computer and
communications products

26. Manufacture of computer, electronic, and optical products
27. Manufacture of electrical material and equipment

465. Wholesale trade of equipment for information and communication technologies
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Table 3. Cont.

Classification CNAE 2009

Machinery manufacturing
28. Manufacture of machinery and equipment. Not included elsewhere

33. Repair and installation of machinery and equipment
466. Wholesale trade of other machinery, equipment, and supplies

Automotive industry
29. Manufacture of motor vehicles, trailers, and semitrailers

30. Manufacture of other transport material

Products for domestic use

31. Manufacture of furniture
4643. Wholesale trade of household appliances

4644. Wholesale trade of porcelain, glassware, and cleaning articles
4647. Wholesale trade of furniture, rugs, and lighting appliances

4648. Wholesale trade of clocks and jewelery
4649. Wholesale trade of other articles for domestic use

Other types of industries 32. Other manufacturing industries

Supplies and waste management

35. Supply of electrical energy, gas, steam, and air conditioning
36. Collection, purification, and distribution of water

37. Collection and treatment of wastewater
38. Collection, treatment, and disposal of waste; valorization

39. Decontamination activities and other waste management services

Source: Own elaboration from Galetto and Boix (2006: 8) and from the table of equivalences between CNAE 93 Rev. and CNAE 2009 Rev.
of the Spanish National Institut os Statistics.

Once the statistical information has been compiled according to the regional territorial
demarcation (LAG) and the proposed classification of activities (Table 4), our proposal
suggests the following three steps: (1) look for the productive specialization of the LAG
territories and verify the relative importance of this (that is, the LPS that is identified) in the
economy at the regional or sectoral level; (2) once the previous one has been verified, look
for formal (or informal) signs of collaboration or cooperation between the companies that
make up the LPS; and (3) verify the international character of the LPS companies, that is,
their exporting vocation (this has to happen at least for some of the companies that make
up the agglomeration).

Table 4. Description of indicators.

Indicator Description Period

Number of employees
Extremadura companies included

in SABI
Average data: 2012–2014

Lifecycle: 1993–2018

Number of companies Businesses and establishments (SABI)
Average data: 2012–2014

Lifecycle: 1993–2018

Income
Operating income from SABI-listed

Extremadura companies
Average data: 2012–2014

Lifecycle: 1993–2018

Internationalization International company SABI indicator
Indicator without

temporary referece

Social Capital
Formal relations between companies

(participated, shareholder, etc.)
reflected in SABI

Indicator without
temporary referece

Source: Own elaboration.

The first of the steps suggests slightly modifying the specialization index set forth in
the criteria used in other methodologies, so that it is sensitive to the size of the companies.
This is achieved by calculating the index based on the number of companies and the number
of employees, and not only using the number of firms that work in the productive activity
considered; that is, converting the equation of criterion 6 into the following two equations.
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Equation (1): Depending on the number of firms

L1ij =

Eij
Ej

Ei
E

(1)

where:
L1ij is the specialization index in territory i and in sector j measured in terms of

the number of companies (“territory i” being understood as the LWS or LAG territory
considered, and “sector j” as the productive activity on which we apply the methodology);

Eij is the number of firms of sector j in territory i;
Ej is the total number of firms in sector j in the geographical area that we are going to

take as a reference (we consider it convenient to take the region or autonomous community,
and not the nation, as the top territorial reference unit, in order to make the agglomerations’
detection process more flexible);

Ei is the total number of firms in territory i (of all the productive sectors);
E is the total number of firms in the territory taken as a reference (that is, the number

of firms in all sectors in the region, which serves as reference).
Equation (2): Depending on the number of employees

L2ij =

Lij

Lj

Li
L

(2)

where:
L2ij is the specialization index in territory i and in sector j measured in terms of number

of employees (“territory i” being understood as the LWS or LAG territory considered, and
“sector j” as the productive activity on which we apply the methodology);

Lij is the number of employees of sector j in territory i;
Lj is the total number of employees in sector j in the geographical area that we are

going to take as a reference (we consider it convenient to take the region or autonomous
community, and not the nation, as the top territorial reference unit, in order to make the
agglomerations detection process more flexible);

Li is the total number of employees in territory i (of all the productive sectors);
L is the total number of employees in the territory taken as a reference (that is, the

number of employees in all sectors in the region, which serves as reference).
Specialization will be verified when the specialization index in both cases is greater

than 1, as this would indicate that, in terms of both firms and employment, the LAG
territory considered presents a degree of specialization higher than the upper reference
territory (in this case, region). This step must also verify, as Hernández, Fontrodona, and
Pezzi [83] maintain, that the LPS has an important influence at the regional and/or sectoral
level. These authors propose that the relative weight of the productive branch in the LPS
should be greater than 15% of the productive branch in the reference space (region), or
what is the same, that the production of the main productive branch in the LAG territory
represents more than 15% of the total of the same productive branch at the regional level.
The relative importance of the LPS would also be verified if it represents more than 0.1% of
the set of productive activities in the region under study. Both seem adequate to us, so we
endorse them.

To correct the limitations presented by any methodology relative to the specialization
index, two criteria enunciated by Laine are proposed [81].

Criterion Number of employees. This criterion is complementary to the previous one,
since it serves to verify the productive specialization of the territory through the active
population. In addition, following Giner, Santa María, and Fuster [65], and taking again
their more restrictive criterion, we consider that a LAG contains an LPS if it has at least 200
employees directly dedicated to a specific branch of activity, in which the territory would
be specialized.

279



Land 2021, 10, 280

Criterion Business density. This criterion tries to verify the presence of a high geographic
concentration of businesses that are dedicated to the production of the same product or to
the same branch of activity in the analyzed LAG territory. For this to be verified, the number
of firms dedicated to the same productive activity per km2 in the LAG territory under
consideration must be higher than the average of the same indicator in the geographical
area chosen to establish the comparison (the region or autonomous community, preferably,
in this case).

Finally, following Hernandez, Fontrodona and Pezzi [83], the existence in the LPS
of social capital is desirable for a better result, ensuring for it, for instance, business
cooperation. Such a factor has a positive impact on competent performance of firms at the
international level, and it can be verified with the following two criteria.

Criterion Internationalization. One of the main characteristics of LPSs is that they
provide a competitive advantage that allows companies, even if they are small, to compete
in the international market. That is why the acceptance of this criterion requires the
verification of the existence of companies belonging to the agglomeration that compete in
the international market, that is, that export all or part of their production.

Criterion Business cooperation. Another characteristic that the theory of industrial
districts assumes is the existence of business cooperation between the companies that make
up the agglomeration, in such a way that the existence of business cooperation must be a
sine qua non condition to identify an LPS. The measurement of business cooperation can
be verified formally and informally, although we understand that a simple way to do it is
verifying the existence of agreements between companies or the participation of some of
them in the capital of others.

In short, this methodology allows us to identify business agglomerations of a local or
regional nature with contrasting importance in terms of employees, number of companies
and income generated, and with a significant influence at the LAGlevel and a high level of
business cooperation and presence in international markets.

As the intention is to enable the construction of local development strategies covered
by the rural development strategy at the European level, it is necessary to understand
at what stage of its life cycle the agglomeration is, that is, whether it is in an incipient
development stage or in a mature or decline stage. This is important because the actions to
be implemented in each case are different due to what the LPS and the companies inside it
really need from an institutional point of view [106–113]. In this sense, to identify this we
will use the methodology described by Branco and Lopes [106], and Rangel [113], which
uses the indicators of employees, number of companies, and income generated to catalogue
each of the agglomerations previously detected.

5. Result for the Extremadura Case

The local sources available for deriving the indicators that we have been describing
are difficult to find. As such, we use the database built by Rangel [26], which is described
in the following table.

The use of this methodology shows us up to 22 productive specializations in Ex-
tremadura with a root at the local or regional level, considering their relative importance in
terms of number of companies, employment, and level of generated income. These 22 LPSs
are located in 13 LAG territories, which implies that there is polyspecialization in some
of them. Mostly, we find that the LPSs that start from an advantage in agriculture and
livestock (rural districts) are very relevant, as reflected in Table 5.
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Table 5. Rural districts (LPS) in Extremadura.

Specialization—Location Companies
Companies

Specialization Index Employment
Employment

Specialization Index
Income Generated

(EUR) Sector Weight (%)1 Extremadura Weight (%)2

Campiña Sur—Meat 139 1.80 454 1.64 125,466,662.82 3.90 0.92

Campo Arañuelo—Agri-food 136 1.24 1124 1.60 198,770,797.48 4.92 1.45

Campo Arañuelo—Metallurgical 20 1.21 293 2.18 59,028,949.83 4.57 0.43

Jerte—Agri-food 34 1.39 333 2.52 80,197,505.10 1.98 0.59

La Serena—Meat 146 1.33 473 1.07 145,678,973.43 3.60 1.06

La Serena—Granite 76 6.16 413 7.31 34,735,251.07 11.63 0.25

La Siberia—Meat 80 1.59 266 1.34 74,187,954.75 1.84 0.54

La Vera—Agri-food 111 1.40 434 1.59 98,016,876.79 2.43 0.72

Lácara—Agri-food 202 1.49 1174 1.64 153,603,726.12 3.80 1.12

Miajadas-Trujillo—Agri-food 109 1.18 657 1.49 157,331,112.82 3.89 1.15

Sierra Grande-Tierra de
Barros—Agri-Food

305 1.16 1461 1.21 373,502,535.69 9.24 2.73

Sierra San Pedro-Los
Baldíos—Cork

68 15.55 466 20.73 113,633,209.54 58.80 0.83

Sierra Suroeste—Meat 154 1.65 718 1.00 149,821,763.41 3.71 1.09

Sierra Suroeste—Jewelry 10 1.18 326 16.76 80,706,681.30 68.67 0.51

Sierra Suroeste—Metallurgical 28 2.01 892 6.48 948,623,622.58 73.41 6.93

Tentudía—Meat 119 2.01 354 1.86 55,735,863.99 1.38 0.41

Tierra de Barros—Metallurgical 80 2.01 421 1.83 86,487,143.35 6.69 0.63

Vegas Altas—Agricultural
Machinery

50 1.48 203 1.63 25,288,543.43 15.04 0.18

Vegas Altas—Agri-food 357 1.32 3193 1.69 746,653,970.96 18.47 5.46

Vegas Altas—Chemical produtcs 36 1.46 228 1.82 107,941,686.10 32.32 0.79

Zafra-Río Bodión—Agri-food 80 1.24 266 1.49 74,187,954.75 8.14 2.40

Zafra-Río
Bodión—Metallurgical

31 1.35 363 2.12 47,373,551.59 3.67 0.35

Total 2371 14,512 3,936,974,336.90
1 Percentage of the total revenue generated by LPS in the Extremadura sector to which the specialization belongs. 2 Percentage of total revenue generated by LPS in the total Extremadura economy. Source: Own
elaboration.
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Finally, we present the life cycle status results for each of the LPSs, represented in
Table 6. This analysis is based on the parent trend by income, employment and business
indicators from 1993 to 2018.

Table 6. Life cycle of Extremaduran rural districts.

Agri-food and meat districts

Growing Maturity Decline

Vegas Altas—Agri-food
Zafra-Río Bodión—Agri-food

Campo Arañuelo—Agri-food
Lácara—Agri-food

Miajadas-Trujillo—Agri-food

Agri-food and meat quality district

Growing Maturity Decline

La Vera—Agri-food
Tentudía—Meat

Sierra Grande-Tierra de
Barros—Agri-Food

Jerte—Agri-food

Sierra Suroeste—Meat
Campiña Sur—Meat

La Serena—Meat
La Siberia—Meat

Other districts

Growing Maturity Decline

Campo
Arañuelo—Metallurgical

Vegas Altas—Agricultural
Machinery

Vegas Altas—Chemical
products

Sierra Suroeste—Jewelry

Sierra San Pedro-Los
Baldíos—Cork

Zafra-Río
Bodión—Metallurgical

La Serena—Granite
Sierra Suroeste—Metallurgical

Tierra de
Barros—Metallurgical

Source: Own elaboration.

In our study, the intention is not to analyze the impact of the LEADER program
through the LAG territories, because this fact is already perfectly well described in the
research developed by Nieto and Cárdenas for the case of Extremadura [3–5,114–116]; nor
is our intention to define the location of Extremadura’s industry [117], but it is instead
to check whether the methodology described allows us to identify and detect productive
specializations and business agglomerations at the local or regional level whose economic
influence is significant at the LAG level, so that this specialization can be enhanced in the
rural development strategy.

In the Extremadura case, unlike regions with high business-density, we find that the
business agglomerations and productive specializations that have been detected have a
moderate level of employment and generated income, as shown in Table 5. However,
some cases, particularly those with a special link to agri-industry, have a clear growing
trend. In them, taking into account economic theory, it can be understood that they have
a certain competitive advantage that favors companies and projects linked to productive
specialization. Following the Italian example described by Toccaceli [118], these territories
considered to be rural districts fit into policies developed through LEADER projects (LAG)
or in the Common Agricultural Policy.

6. Discussion and Conclusions

The local productive systems identified in Extremadura by the methodology proposed
in this paper are characterized by their modest contribution to the regional level in terms of
employment and number of firms, this being much lower than the contribution evidenced
by the industrial districts identified in other studies at the national level [15,75,76,78]. In
this sense, what is verified is that these agglomerations have a great impact in terms of
income and employment when the analytical and comparative territorial framework is
local, and even regional [33], as evidenced, for example, in the business agglomeration
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dedicated to the cork manufacturing found in the Sierra de San Pedro-Los Baldíos, located
in the west of the Extremadura region. Its importance has led to the fact that, facing the
decline stage of the agglomeration, all the agents that comprise it (employers, workers,
institutions, research units, etc.) have worked in unison to reverse the situation [119], in
what can be classified as an effect of the social capital that the agglomeration possesses.

Among the productive specializations that have been identified for Extremadura, we
find a common nexus, namely, they are all based on the possession and use of natural re-
sources, which gives the territory a uniqueness in the form of a comparative advantage that
can be used in international trade. We observe this fact in other similar studies carried out
at the national and international levels, and in particular in studies carried out in regions
such as Andalusia [21] or Castilla-La Mancha [120], where the same phenomenon happens.
Even in Italy, a paradigm of the economic literature on agglomeration economies, we al-
ready refer to agri-food industrial districts or rural districts [118], and there is also a similar
pattern that links business agglomeration with the exploitation of endogenous natural
resources, especially in regions with a high incidence of rural areas, such as Sardinia [121].

Another aspect that should be highlighted from the results obtained is the verification
of polyspecialization in several of the Extremadura territories. Indeed, the existence of more
than one productive specialization has been found in several Extremadura regions, which
has positive effects on their economic development, perfectly described by Ruíz [122], as
observed in the greater dynamism that regions such as Vegas Altas del Guadiana (one of
those in which polyspecialization has been more clearly evidenced) present [12].

In line with the foregoing, empirical evidence shows that the agglomeration industry
when organized in the form of agglomeration obtains better results in competitive terms
than when it is achieved in a dispersed (non-agglomerated) way [123]. In this sense, we find
that the agglomeration of activity identified in Extremadura around a product or branch
of activity permits a capacity for the integration of the value chain, ranging from primary
activities to wholesale trade, and in some cases passing for the complete transformation of
the products. This fact, which can be presented as a common behavior pattern in border
regions [124], invites us to think that the clusters detected exhibit the behavior described
by industrial ecosystems, in accordance with green and circular economy policies.

All of the above contributes to the design of a bottom-up development strategy for
Extremadura, since the methodology allows for locating local productive systems in rural
areas with a significant influence on employment, number of firms and income generated at
the local and regional level (or in the territories of influence of the local action group), based
on the unique production and resource endowment that some Extremadura territories
have, and with the possibility of developing primary, secondary and even tertiary branch
activities around these products or resources. In short, transforming natural resources
into value-added products makes possible the development of services linked to these
productive specializations, in particular of a touristic nature, a fact that would lead to a full
use of LEADER development strategies, which have been put into practice in Extremadura
as regards rural tourism as well [125].
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Abstract: The population of a considerable number of rural areas in the interior of Spain is in decline.
Faced with this problem, various institutions are launching initiatives to enhance the territorial
heritage (natural and cultural) of these areas and, starting with a minimum of economic diversification,
help to reverse these depopulation processes and promote local development overall. Two specific
initiatives are analysed here: the Almadén Mining Park and the Molina-Alto Tajo District Geopark,
both of which are located in central-southern Spain and have been officially recognised by UNESCO
as World Heritage Sites. These two examples allow us to demonstrate, as our main objective, the today
importance of territorial revival processes that were initiated by institutions (top-down approach)
and then backed up by increasing participation by the local communities (bottom-up approach),
encouraged by, among other factors, rural development programmes. In this regard, two aspects are
important: the need for an interrelationship between the two approaches in terms of collaborative
governance, in order to minimise the current processes of depopulation and territorial dislocation;
and the use of the potential synergy between the resources in these two districts to ensure the viability
of the initiatives and provide visitors with a high-quality experience.

Keywords: territorial heritage; rural areas in decline; rural enhancement; top-down approach;
bottom-up approach; collaborative governance

1. Introduction

Territorial cohesion is one of the European Union’s current fundamental objectives [1–6]. In addition
to the essential social and economic cohesion proposed by the EU since its origins, territorial cohesion
was included in the 2007 Lisbon Treaty to call for the balanced and harmonious development of
all European territories on the basis of their strengths [1,7,8]. In order to achieve this objective,
the European Union recognises that there is a uneven pattern of land occupation, as urban areas,
especially the major cities, continue to take in the majority of the population, while a considerable
number of rural areas, located in remote places or far from urban centres, are in gradual demographic
decline [9,10]. It is evident that better-endowed rural areas with good communications that are
within the area of influence of an urban centre have a greater capacity for setting up more balanced
territorial development projects, as compared to other areas, in which a declining population hampers
territorial cohesion and aggravates the social, economic and territorial problems that they have been
experiencing for decades. These problems include the risks of poverty and social exclusion, difficulties
with preserving their natural and cultural heritage and a limited response to the impact of globalisation,
climate change and other environmental risks [11–14]. An essential role in the ability to adapt to each
of these challenges is played by the demographic issue and, in particular, the processes of ageing and
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rural depopulation, which, according to the European Territorial Agenda 2020, constitute one of the
main challenges in the immediate future of territorial cohesion [14] (p. 6). Although the ageing of
society is a reality found in all geographical contexts, in rural areas it is interpreted as being a direct
consequence of the large-scale migration from the countryside to the city that has occurred in recent
decades. Rural depopulation is, therefore, limited to the areas that have been suffering from this rural
exodus, one of the main factors behind social and spatial change in rural areas today, in addition to the
phenomenon of counter-urbanisation and intra-European migration [15].

1.1. Demographic Problems in Rural Europe

Europe’s regional development policy, which is embodied in a variety of community initiatives,
including Interreg and LEADER, and also implemented through successive territorial agendas
(European Territorial Strategy 1999, the 2008 Green Paper on Territorial Cohesion, and the recent
Territorial Agenda of the European Union 2020), emphasises the strengthening of inter-territorial and
social cooperation to promote the competitiveness of the territories and, as a result, reverse the trend
towards depopulation. While such policies are based on a very firm diagnosis of territorial imbalances
in general, they are not, strictly speaking, policies aimed at reversing depopulation [16]. In the case
of LEADER, its main objectives are to improve the quality of life in rural areas through economic
diversification, the participation of local stakeholders, inter-territorial cooperation, the redistribution
of financial resources and the enhancement of endogenous heritage, in order to contribute to stabilising
the population [17,18]. The absence of specific policies to counter depopulation is one of the reasons
several institutions, such as the European Committee of the Regions, the Demographic Change
Regions Network and the Northern Sparsely Populated Areas network, have been insisting on
prioritising the problem of depopulation in European regional policy and, more specifically, on taking
it into consideration when allocating structural funds for the next financial period, 2021–2027 [18].
This concern has resulted in recent debates in the European Parliament, where it was accepted that
each member state of the union should receive 5% of these funds for areas with a demographic crisis.
In principle, the northern regions of Europe start from a more than favourable situation for benefiting
from such initiatives, although it should be clarified that they have not suffered as rapid a population
loss as the southern and eastern regions of Europe [10].

For example, in Spain, rural depopulation has been particularly important since the second half of
the 20th century. The population living in rural municipalities has shrunk by almost five million people
since 1950, from 40.3% of the total population in that year, to only 12.1% of the total in 2018, according
to official population censuses. This rural exodus is related to the demand for urban employment,
which accelerated during the dictatorship of General Franco (1939–1975) as a result of the Stabilisation
Plan (1959) [19], and coincided in time with a lack of job opportunities in rural areas, an increasing shift
to a service-based economy and growing mechanisation of agricultural tasks [20,21]. From the spatial
point of view, the process resulted in the emptying out of the interior of Spain and a dense population
around the periphery and in the main metropolitan centres [21]. This ongoing emptying out of rural
areas simply corroborates two facts: firstly, widespread neglect of the demographic problems of rural
areas, a situation similar to that experienced in other European countries [22] (p. 355) [23]; and, secondly,
confirmation of the fact that Spanish regional policy has not implemented measures to promote true
spatial planning to correct these imbalances, nor has it been able to adapt to the changes and increasing
complexity of the rural environment resulting from the effects of globalisation [24] (p. 278).

1.2. The Enhancement of Territorial Heritage, Top-Down and Bottom-Up Approaches and Collaborative Governance

The problem of depopulation that we have just described represents one of the demographic
challenges with the greatest social and political significance in Spain today. In fact, the Government
Commission for the Demographic Challenge and the Ministry for the Ecological Transition and the
Demographic Challenge were created in 2017 to specifically address these processes. Both bodies are
working to amass a set of proposals, measures and actions that will balance the population pyramid,
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in collaboration with other institutions, such as the Autonomous Regions and the Spanish Federation
of Municipalities and Provinces (SFMP). In general, the provision of basic services, access to the digital
society, job creation, improved accessibility and economic diversification are some of the basic aspects
on which decision making will focus in the immediate future [25–27].

Many of these initiatives have a strong territorial component, which is why they are also shared by
the European Territorial Agenda 2020, so as not only to promote territorial balance but also to ensure
the overall competitiveness of the regions [14]. In this task, the enhancement of cultural and natural
heritage is a strategic factor in the global–local dialectic. At the local level, it can serve as a catalyst for
economic diversification and, as a result, improve accessibility and service infrastructure. At the global
level, it can, in relation to the Territorial Agenda, reduce vulnerability to external forces by protecting
and improving all its assets, especially in vulnerable territories [14], thereby playing an essential role
in maintaining the population of rural areas. This role has also been reflected in the importance that
European rural development policy has attached to heritage resources. Currently, of the six priorities
for rural development policy set out for the financial period 2014–2020, the measures dedicated to
fostering the enhancement of heritage occupy a very significant place in Priority 6 (social inclusion
and economic development) and, specifically, in intervention 6B (promoting local development in
rural areas). In fact, according to the reports published by the European Network for Rural Development,
there have been more than 9600 initiatives dedicated to natural and cultural heritage throughout the
period [28].

When we talk about natural and cultural heritage, we are referring, overall, to territorial heritage
as a concept that clearly groups together the set of resources that have value (as legacy or heritage) in a
given territory and can serve, when properly valued, as an instrument for socio-economic revitalisation
and dynamism, especially in disadvantaged areas. We start from the leading role that the territory,
and its landscapes, acquired at the turn of the century as “a strategic element of the highest order to
guarantee adequate levels of development and quality of life for citizens” [29] (p. 43), for which the
European Union calls for “intelligent management” [8]. In the new cultural attitude towards territory,
the consideration of heritage as a “non-renewable, essential and limited asset” and a “complex and
fragile reality” that “contains ecological, cultural and heritage values that cannot be reduced to the
price of the land” [30] is key to understanding its role in development strategies. In turn, we view
the expansion of the concept of heritage [31] (pp. 1730–1731) from a partial concern for protecting
elements recognised as belonging to this category, especially material and architectural elements, to a
more overarching view that encompasses elements of intangible culture, such as traditions and ways
of life, along with landscapes, historical sites, sites and built environments, biodiversity, groups of
diverse objects, past and present traditions, and vital knowledge and experiences [32].

From this premise of understanding territory as heritage, territorial heritage addresses not only
the built object but also the “construction of the space” [33] (p. 33) and a new paradigm is formed as it
becomes a complex cultural asset whose value lies in its material and intangible attributes (vectors
through which heritage status can be gained), around which institutional and/or social identification
operates. This recognition of the heritage value of a territory has been increasing in rural areas with
the continual attention that has been paid to agricultural heritage, following H. Capel [34] (pp. 73–74),
which we will analyse here from the bottom-up perspective, referring to the value given to it by the
local population, and top-down, the value attributed to it by institutions, in a process of gaining
heritage status in two ways or collaborative governance [35].

All this has a direct connection with territorial identity, since heritage, especially cultural
heritage [36], is a cornerstone of local, regional, national and European identity. Its appreciation and
protection are essential for sustainability, as they will ensure the preservation of European values
for future generations and the continuity of traditions and knowledge. The role played by local
communities in preserving this legacy must also not be forgotten. European rural development
initiatives, and, more specifically, Links Between Actions for the Development of the Rural Economy
(LEADER) have contributed decisively to this objective. Since its launch in 1991, LEADER has proposed
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a rural development model in which the revival of indigenous territorial resources has played a
key role. This reappraisal was made possible thanks to a new rural governance model based on
the participation of all the local stakeholders in a district, which makes it possible to speak of a real
democratisation of decision making [37–40]. The fact that a territorial strategy is designed in the
interests of the local community allows us to demonstrate the importance of the bottom-up approach
as the main sign of identity in the LEADER approach, along with other important aspects, such as
participation, a territorial approach as the basis for an endogenous development model, multi-level
cooperation and networking [16,41].

The appropriateness of the bottom-up approach to the design of development strategies in
depressed areas is reflected in numerous published studies. In general, the advantages of this
methodology are discussed over top-down approaches, which mostly correspond to decisions made by
national and regional governments. The lack of knowledge regarding the territorial reality, the mismatch
between the measures planned and the actual interests of the local community, the assessment of the
success of these initiatives in terms of efficiency at the national or regional level, with no direct benefit
to local communities [42,43], and other issues relating to the lack of participation by and cooperation
between the social and economic agents are deficiencies that the bottom-up approach has tried to
overcome [38], [41] (p. 313), [42,44,45], [46] (p. 108). In short, the LEADER methodology favours
development strategies based on the local population playing a leading role, as it is best placed to
understand its own territory and resources and their potential for development.

Other studies point to the possibilities for cooperation between the two perspectives (top-down
and bottom-up), within neo-endogenous reflections that emphasise participation at all possible levels,
both from the administrative and the territorial point of view [47,48]. It is evident that, with this
approach, local and institutional stakeholders are connected by multiple forms of collaboration, with an
emphasis on the fulfilment of common objectives or respect for a single regulatory and administrative
framework, above all others. As a result, we find ourselves in a situation where the distinction
between bottom-up and top-down approaches would be merely illusory [49] (p. 91). An example of
these connections is the implementation of European rural development policies, the objectives of
which are shared by a number of interconnected decision-making areas and are subject to the same
regulatory framework. The inclusion of local development strategies within regional or national
rural development programmes would determine the greatest likelihood of success for the measures
proposed [41].

The interaction between top-down and bottom-up working methods is the main feature of so-called
collaborative governance, the study of which has had a broad theoretical and practical influence in recent
years. Its relevance has been analysed in studies on rural tourism [50,51], rural areas in general [52],
mountainous regions [53] and studies in the field of public management [54]. These investigations value
strengthening the interactions between the public stakeholders, who stand at the peak of the top-down
approach, and the private stakeholders, who, in the case of the countryside, would make up the essential
local partnership required to promote the development of their districts from below. Collaboration
between institutional and social stakeholders at different decision-making levels, but with common
objectives, would strengthen the trust between the two, improve decision making, be very effective
in resolving potential conflicts and become an appropriate working methodology for intervening in
depressed areas or those with structural deficits [50,53]. In these areas, the top-down approach would
be responsible for the design of appropriate policy frameworks, advocate the integration of sectoral
policies involving the territory and coordinate initiatives based on cooperation with other national
and international networks working along the same strategic lines of development. The bottom-up
approach would, at the same time, focus on strengthening the structure of local governance and
carrying out the relevant territorial diagnoses to shape the strategies mentioned above, a task in which
local action groups would be the main protagonists.

Under these premises, based on collaborative governance, we present two initiatives in declining
rural areas of Spain in which collaboration of various kinds was essential. Here, the collaborative
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governance stems, initially, from different institutions of an international, national or regional character,
that is, from the “top down”, which created heritage enhancement initiatives of some importance.
At the same time, these initiatives are being used by local or district associations to promote their own
development strategy in the territory, from the “bottom up”. Our starting hypothesis is, therefore,
that in the consolidation of these initiatives there is a two-speed process of collaborative governance:
first institutional, and then local. We will analyse what happened at the Almaden Mining Park, which is
listed as a World Heritage Site by UNESCO under the title “Mercury Heritage: Almadén and Idrija” and
in the Molina-Alto Tajo District Geopark, which belongs to the UNESCO Geopark Network, both located
in the Autonomous Region of Castilla-La Mancha, which borders on the region of Madrid and, therefore,
the country’s capital. The choice of these territories is based, therefore, on their representativeness
as areas in rural decline with an important recognized heritage. The objective centres around the
importance today of territorial revival processes that are initiated by institutions (top-down approach)
and then endorsed by increasing participation by local communities (bottom-up approach). In this
regard, two aspects are important: the first is theoretical, based on the need for an interrelation between
the two approaches in terms of collaborative governance, in order to minimise the current processes
of depopulation and territorial dislocation; the second is applied, focusing on the characterisation
of each initiative and on using the synergy of the resources that exist in the territory to ensure the
viability of these initiatives and provide visitors with a high-quality experience. The results are,
therefore, presented for two districts that are depressed in both demographic and socio-economic terms,
with synergies from heritage resources for offering a combined package (rural, nature and/or cultural
tourism) and in which the processes of gaining heritage status through collaborative governance are
contributing to promoting the diversification of their activities.

2. Materials and Methods

The analysis starts with a necessary literature review of the concepts put forward. We highlight,
in Section 1, the importance of natural and cultural heritage in achieving territorial revival and
the opportunities that collaborative governance presents for rural development. When we refer to
collaborative governance, we believe it is necessary to define the concepts of bottom up and top
down. The bibliographical references on this topic are very extensive, although, in selecting them,
priority has been given to those that reflect on the growing interconnection between the public and
private stakeholders involved in rural development processes, both endogenous and exogenous.
In discussing territorial heritage, we consider as indispensable the contributions of several expert
Spanish geographers, such as N. Ortega Valcárcel [33], Rocío Silva and Víctor Fernández Salinas [55],
together with documents such as the Manifesto for a “New Cultural Territory” (2006) and its Addendum

(2018), because of the importance of taking a heritage approach to a territory and its landscapes, as
well as the volume The Heritage Landscapes of Spain [56].

This initial phase of the research, as mentioned in the introduction to this paper, serves to
contextualise the study of two initiatives located in rural areas that exemplify, to a large extent,
the relationships raised. The discussion is structured on two levels: the first deals with the recognition
process for these initiatives (Almadén Mining Park and Molina-Alto Tajo District Geopark), highlighting
the role played by public stakeholders based on administrative opinions that were the starting point
for the process of territorial enhancement and, as a result, led to the recognition of the two parks as
World Heritage sites by UNESCO. Next, we analyse the main synergies of the territorial resources
existing in each area that, in short, shape the wealth and uniqueness of their heritage, making them
unique examples on a global scale, in addition to strengthening their viability.

On the second level, the extent to which the local communities have adapted to these processes
is studied. The reference areas will be both the associations of municipalities that are managing the
LEADER community initiative through their respective Local Action Groups (LAG): the Association

for the Development of the Almadén Montesur District, in the case of the Mining Park; and the Molina

de Aragón-Alto Tajo Rural Development Association in the case of the Geopark; the activities generated
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within the management bodies for each of them; and also the assistance of other local associations that
are reappraising certain resources on a regional scale. The level of cooperation between the bottom-up
and top-down approaches established in the two districts is assessed through two essential tasks.
The first is an analysis of the territorial strategies employed by each group, in order to see the extent
to which the initiatives have been included in the local development process. The second is based
on the information obtained from four semi-structured interviews with the managers of the Local
Action Groups and the managers of the heritage enhancement initiatives (Mining Park and Geopark).
The design of the interview was based on the theoretical principles of collaborative governance,
with the aim of discovering the degree of cooperation between the levels. The questions referred to the
degree of inter-administrative coordination, the steps taken to strengthen participation, the benefits
to the territory and the local population, the contribution made by both actions to consolidating a
territorial identity, an assessment of the opportunities that are open to each district within the current
context of globalisation and the crisis caused by the COVID-19 pandemic, and the main weaknesses
identified throughout the process.

The results of these interviews, together with an assessment of the entire process implemented
under the top-down approach, will allow us to assess, in the discussion section, the degree of
consolidation between these forms of collaborative governance, their direct impact on the development
of the territories selected and the viability of the two initiatives based on the use of the rest of the
existing territorial resources in each district.

3. Results

The results of the research centre around an analysis of two case studies located in two districts in
the interior of Spain, both within the Autonomous Region of Castilla-La Mancha (Figure 1). In both
locations, the processes of applying for heritage status from an institution, in this case UNESCO,
together with local initiatives through the LEADER rural development programmes, made it possible
to implement highly worthwhile actions leading to their socio-economic revival, given that these are
rural areas in decline. We mentioned that the first case study is the Almaden Mining Park, listed as a
World Heritage Site by UNESCO under the title “Mercury Heritage: Almadén and Idrija”. The park
is located in the geographical district of the Sierra Morena and Valle de Alcudia, in the municipality
of Almadén (Ciudad Real), in south-western Castilla-La Mancha. The second is the Molina-Alto Tajo

District Geopark, which forms part of the network of UNESCO Geoparks and is located in the high
moorland region surrounding Molina de Aragon (Guadalajara), in north-eastern Castilla-La Mancha.
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These are two areas that the Castilla-La Mancha regional government had already included in
2008 in the Strategic Plan for the Sustainable Development of Rural Areas in Castilla-La Mancha, in which a
large number of the municipalities in both districts were categorised as “Rural Areas to be Revitalised”.
These areas are characterised by “low population density, a high reliance on agricultural activity,
and significant geographical isolation or with limited territorial cohesion” [57] (p. 46), aspects that
they all share, along with depopulation, the absence of urban settlements and an ageing population.
These limitations were, to a large extent, addressed by rural development programmes that diversified
their economies, as far as possible, and profited from the endogenous resources linked with their
territorial heritage, which gives them a certain individuality as compared to other areas. These resources
must be understood as forming “a whole unit” [58] (p. 72), related with the landscape and closely
linked to the identity of the people who inhabit them and must survive in it.

The subsequent Strategy for the Development of Areas with Depopulation and Socio-Economic Decline

in Castilla-La Mancha (2014–2020) includes a number of municipalities in both districts in the five
geographic areas with specific developmental needs that require integrated territorial investments
(ITI), making it possible to receive both regional government funds and European structural and
investment funds (ESIF). The objective of the strategy is to promote activities in particularly depressed
areas and to move towards the socio-demographic recovery of areas classified as requiring ITI, using
three vectors: digital connectivity, the promotion of economic activity and the sustainable use of the
resources available in these areas [59].

3.1. The Almadén Mining Park (Ciudad Real)

The Almadén Mining Park, which includes the former Almadén Cinnabar-Mercury Mines,
is located in the Sierra Morena and Valle de Alcudia, a geographical district in south-western
Castilla-La Mancha. Important local towns include Puertollano and Almadén (pop. 5312 in 2019).
The area is composed of small, semi-rural population centres (Almodóvar del Campo, Argamasilla de
Calatrava, Almadén, etc.) and, above all, small villages (Cabezarados, Mestanza, Solana del Pino, etc.).
It has a very low population density and its socio-economic base, despite a shift towards the service
sector, remains largely linked to the rural environment. Around 33% of population are over 65 years
old and only 6% have higher education. All the region decreases population since 2001. Its main city,
Almadén, goes from 6975 inhabitants to 5312 in 2019. Its level of development is far from that of some
nearby urban centres like Ciudad Real (pop. 74,746), the provincial capital and, above all, Puertollano
(pop. 47,035), the main town in the Functional Urban Region that has been defined for this area [60]
(pp. 269–270) and acts as a service provider. The communication routes are arranged around a central
axis, the N-420 road that crosses the region from north to south, and numerous ancillary regional
and local roads. In addition, there are the conventional railway line (Madrid-Badajoz with stations
in Puertollano and Brazatortas) and the high-speed line (the Madrid-Seville AVE with a station in
Puertollano), which also cross this area in a north–south direction.

3.1.1. The Process for Gaining Heritage Status for the Almadén Mining Park

The process for gaining institutional recognition for its heritage status began by recognising the
value of one of the most important mines in the world. It is more than 2500 years old and one-third of
the cinnabar mined around the world has been extracted from this mine [61]. The mines in Almadén
and also those in Almadenejos, which started in pre-Roman times, were important during Roman times
due to the use of vermilion (extracted from cinnabar) as a dye and under Arab rule, when mercury
metallurgy began. The mines experienced their greatest boom following the discovery of America,
as mercury was used to amalgamate the silver and gold from the New World. They were also active
later on, in the 20th century, supplying the mercury used in thermometers and in the chemical industry.
Later, the introduction of the European Mercury Strategy forced the closure of this type of mining owing
to environmental issues. The end of activities at the beginning of this century marks the beginning of
measures to enhance the mine’s material (buildings, furnaces, galleries, etc.) and intangible (mining
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culture) heritage, to help in regional development and alleviate the low socio-economic attractiveness of
a highly rural area with a low population density, where a variety of Rural Development Programmes
have been implemented over the 1990s.

The creation of the Almadén Polytechnic University School Geological Mining Group in 1984
is the first major benchmark in the protection of this type of heritage, together with the creation of
the Francisco Pablo Holgado Historical Mining Museum (1989) and the Royal Forced Labour Prison
Interpretation Centre (1995). In fact, the involvement of the University of Castilla-La Mancha was
important in inventorying the elements with heritage value (Ecotourism in the Valle de Alcudia Strategic
Planning Project-Futures Programme, Mining-Industrial Route in Ciudad Real province). In addition,
a private initiative organised through the Almadén District Tourism Society (1995) began to promote
tourism in the area. However, the action that finally raised the local people’s collective awareness
and pushed them to defend something that had, until then, gone almost unnoticed was the Manifesto
for the Rehabilitation of the Historical-Mining Heritage of the Almadén District, published by the
Spanish Society for the Defence of Geological and Mining Heritage (SEDPHM) in 1996 [62] (pp. 14–17).
This was joined by the Association for the Defence of the Historical Heritage in Almadén (1998), the first
PRODER Rural Development Programme (1998), now superseded by the LEADER programme, and,
shortly after, the formation of the Almadén Round Table (2002), in which all government bodies (local,
provincial, regional and national), trade unions, employers and the regional university participated.

The mining complex was added to the National Industrial Heritage Plan in 2002, under the Spanish
Historical Heritage Institute (now the Spanish Cultural Heritage Institute, Ministry of Culture and
Sport), with a philosophy that can be summarised as the need for the protection, conservation and
social projection of this heritage. The plan was a fundamental statement of the need to understand
and document a key period in our history and establish the basis for its conservation, due to its rapid
transformation and deterioration. This is how the state, through this agency, and the company that
owns the mine (Mayasa) became involved in implementing the first tools to plan for and prepare the
mine for tourist visits, through the drawing up of a Master Plan, which was commissioned from the
company Quality System and presented in 2003. It was fundamental for shaping the future Mining
Park and restoring some of its most important elements [63] (pp. 359–360) in the period 2004–2007,
with funding of EUR 10 million. Sometime later, the Almadén Mining Complex (Ciudad Real) was
included as one of the 49 elements selected by the National Plan, as one of the assets related to industrial
activity in Spain. It was declared an Asset of Cultural Interest in 2008, and since 2011 the Almadén
mining landscape has also formed part of the travelling exhibition 100 Elements of Spanish Industrial

Heritage promoted by TICCIH-Spain (International Committee for the Conservation of Industrial
Heritage) as one of the most important mining complexes in the Castilla-La Mancha region.

The creation of the Mining Park in 2004 (it was officially opened in 2008) sought to offer a
high-quality cultural, educational and tourist space. Its main aim was to reverse the decline that set in
when the mine was no longer economically viable and to show visitors the mining and metallurgical
processes associated with mercury production along routes around the mine. The park exists within the
context of initiatives to “reinvent” closed mining basins and includes many elements with great heritage
value related to mining activity (which took place in both shafts and opencast pits). These activities
were located in a space delimited by the mine walls that served to demarcate the mines, and some of
the gates in these walls have been preserved and restored, such as the Charles IV Gate. This initiative
allows part of the excavations to be visited and visitors can go down to underground galleries (forced
labour gallery, etc.) and enter some of the buildings (former Quicksilver Warehouse, now the Mercury
Museum). The tour underground makes it possible to visit a real mine and see a reconstruction of
the mining work, as well as a number of points of geological interest. In addition, the tour of the
aboveground areas allows visitors to see some items of great technological interest that are still
preserved, including the two Alludel or Bustamante furnaces (1720–1928), used to convert the cinnabar
ore into mercury (Figure 2), which are an example of the technological exchanges between Spain and
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the New World. There is also the 18th-century San Carlos horse mill on the surface and San Andrés
horse mill underground, which are masonry structures used to raise the minerals from the mine.

Land 2020, 9, x FOR PEER REVIEW 9 of 25 

now the Mercury Museum). The tour underground makes it possible to visit a real mine and see a 
reconstruction of the mining work, as well as a number of points of geological interest. In addition, 
the tour of the aboveground areas allows visitors to see some items of great technological interest 
that are still preserved, including the two Alludel or Bustamante furnaces (1720–1928), used to 
convert the cinnabar ore into mercury (Figure 2), which are an example of the technological 
exchanges between Spain and the New World. There is also the 18th-century San Carlos horse mill 
on the surface and San Andrés horse mill underground, which are masonry structures used to raise 
the minerals from the mine. 

 
Figure 2. Buildings at the Almadén Mining Park (aludel kilns and Mercury Museum). 

Source: María del Carmen Cañizares Ruiz 

However, the most important initiative to publicise and introduce the site to cultural tourism 
circuits was linked to the recognition of its “outstanding universal value” as a site that should be 
protected for the benefit of humanity when it was registered, on 6 July 2012, on UNESCO’s World 
Heritage List under the title Mercury Heritage: Almadén and Idrija, after two unsuccessful attempts. 
This registration includes two of the world’s largest mercury holdings that provide a valuable 
heritage in Europe [63] (p. 360). It is particularly noteworthy that this mineral was mined in a very 
limited number of mines, of which the two largest were Almadén (Spain) and Idrija (Slovenia), where 
the activity took on an international, strategic dimension and where the exchanges were both 
economic, financial and related to technical knowledge (Criterion ii); and that both mines constitute 
the most important legacy of intensive mercury mining, especially in modern and contemporary 
times (Criterion iv). 

In June 2015, after a process of analysis to demonstrate the authenticity of the site and the 
attractiveness and quality of the experience in regard to the selection criteria, the Almadén Mining 
Park was also included on the European Route of Industrial Heritage (ERIH), as an Anchor Point of 
exceptional historical importance, offering a high-quality experience to its visitors [64], who have 
exceeded 170,000 since its opening. In 2019, this route was declared a Council of Europe Cultural 
Itinerary. 

In the town of Almaden, it is also possible to visit the restored Royal San Rafael Miner’s Hospital 
(18th century), Spain’s first hospital specialising in mining-related diseases. It houses the Mining 
Museum, where tools, implements, cartography and mining machinery are exhibited; the Hospital 
Museum, which recreates the hospital’s healthcare functions; and the Historical Mines Archive, 
which holds important documentation from the company Minas de Almadén and Arrayanes 
(Mayasa), which owns the mines. Here, we can also find Spain’s first Academy of Mines (1777) and 

Figure 2. Buildings at the Almadén Mining Park (aludel kilns and Mercury Museum). Source: María
del Carmen Cañizares Ruiz.

However, the most important initiative to publicise and introduce the site to cultural tourism
circuits was linked to the recognition of its “outstanding universal value” as a site that should be
protected for the benefit of humanity when it was registered, on 6 July 2012, on UNESCO’s World
Heritage List under the title Mercury Heritage: Almadén and Idrija, after two unsuccessful attempts.
This registration includes two of the world’s largest mercury holdings that provide a valuable heritage
in Europe [63] (p. 360). It is particularly noteworthy that this mineral was mined in a very limited
number of mines, of which the two largest were Almadén (Spain) and Idrija (Slovenia), where the activity
took on an international, strategic dimension and where the exchanges were both economic, financial and
related to technical knowledge (Criterion ii); and that both mines constitute the most important legacy of
intensive mercury mining, especially in modern and contemporary times (Criterion iv).

In June 2015, after a process of analysis to demonstrate the authenticity of the site and the
attractiveness and quality of the experience in regard to the selection criteria, the Almadén Mining Park
was also included on the European Route of Industrial Heritage (ERIH), as an Anchor Point of exceptional
historical importance, offering a high-quality experience to its visitors [64], who have exceeded 170,000
since its opening. In 2019, this route was declared a Council of Europe Cultural Itinerary.

In the town of Almaden, it is also possible to visit the restored Royal San Rafael Miner’s Hospital
(18th century), Spain’s first hospital specialising in mining-related diseases. It houses the Mining
Museum, where tools, implements, cartography and mining machinery are exhibited; the Hospital
Museum, which recreates the hospital’s healthcare functions; and the Historical Mines Archive, which
holds important documentation from the company Minas de Almadén and Arrayanes (Mayasa), which
owns the mines. Here, we can also find Spain’s first Academy of Mines (1777) and one of the oldest
bullrings in Spain (1752) with a hexagonal shape whose origin was related with the mines.

3.1.2. Synergy of Land Resources around the Almadén Mining Park

The geographical district in which the Mining Park is situated, the Sierra Morena and Valle
de Alcudia (Ciudad Real), has a great wealth of natural and cultural elements with heritage value.
From the viewpoint of the natural environment, its location on the northern slope of the Sierra Morena,
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on the border with Andalusia, stands out. In relation to cultural aspects, in addition to the mining
tradition, there are the remains of a prehistoric settlement and agricultural landscapes.

The main natural heritage resources are linked, first of all, with an almost undisturbed territorial
environment characterised by the presence of gentle hills and shallow depressions, which are typical
of the areas raised by the Hercynian orogeny on the Iberian Peninsula, in the western, mountainous
sector of the Castilla-La Mancha region. There are also some interesting volcanic outcrops in the area.
Two large natural landscapes can be distinguished: the Alcudia valley with its holm oaks and livestock
pastures, and the sierras and mountains of the southern area, where the Almadén area is located.
Their identifying signs [65] (pp. 411–412) can be summarised as the presence of Mediterranean hills
on a siliceous substrate, a hydrographic network that includes rivers, streams, riverside copses and
marshes belonging to the Guadiana basin to the North, and the Guadalquivir basin to the south. It also
has a great wealth of fauna, since it constitutes “a European paradise for bird watching” [66] (p. 85),
with great potential for ornithological tourism.

A large part of the area is part of the Network of Protected Areas of Castilla-La Mancha and the Natura

2000 network. Since 2011, the creation of the Valle de Alcudia and Sierra Madrona Natural Park has been one
of the main resources, given the excellent degree of conservation of its ecosystems and its exceptional
importance for the geological heritage, biodiversity and landscape of Castilla-La Mancha. It covers
149,463 hectares, spread over eight municipal districts to the north-east of Almadén. The natural park
contains gently eroded Paleozoic mountains and ridges, gorges, ravines, boulder fields and valleys,
as well as Mediterranean vegetation that combines holm oaks, cork oaks, gall oaks, Pyrenean oak,
juniper and strawberry trees, and an enormous biodiversity of fauna (wolves, Iberian goats, etc.)
and especially birds, with more than 160 species [67], including the imperial eagle and black stork.
In addition, associated with this great natural wealth we find a number of intangible resources of
some importance, such as the “Valle de Alcudia Crane Festival”, the third edition of which was held
in January 2020. All this makes it possible, today, to maintain a service-based economy associated
with rural tourism, eco-tourism, green and nature tourism that contributes to the diversification of
the local economies. We can also add two Special Protection Areas for birds (SPAs) and five Special
Protection Areas for flora and fauna with mammals, amphibians and reptiles, fish, invertebrates, plants
and plant communities of interest, plus four important areas for birds designated by the International
Birdlife Programme.

In addition, the main cultural heritage resources are linked to the presence of humans in this area,
from prehistory to the present, both in the Paleolithic and, mainly, in the Neolithic periods. Numerous
examples of schematic cave paintings from the latter period can now be visited that are included in the
Mediterranean Arch UNESCO World Heritage Site (sites at La Batanera, Penaescrita, etc.), to which we
can add late Bronze Age funerary steles (Alamillo, Almaden, Chillón, etc.). Settlement became more
consolidated during the pre-Roman era and especially with Romanisation, when the Alcudia valley,
which is rich in minerals, took advantage of its strategic location between Toledo and Cordoba. This is
the reason that these archaeological heritage resources are complemented by sites such as La Bienvenida,
formerly Sisapo, which was the management centre for the Almadén mines in Roman times.

Over the centuries, the activities that have given the area its uniqueness have been agriculture,
predominantly sheep herding, because of the wealth of its pastures, and mining, due to the existence
of lead, argentiferous galena and coal. For agriculture, its privileged position on the route between
Castile and Andalusia during the Middle Ages and part of the modern age, when it was under the rule
of the Order of Calatrava, made it into a centre for the herds of La Mesta, the guild of sheep herders,
giving it a certain prosperity. This situation would change later on, when the route was diverted in
the 18th century through the Despeñaperros gorge, improving communications between the centre
and the south of the Peninsula but resulting in its subsequent isolation, which, together with land
seizures during the 19th century, reinforced its rural character with the dominant presence of large
estates [68] (p. 116). Today, this “district is characterised by the presence of large farms engaged in
rain-fed agriculture dedicated mostly to pasture and sheep farming” [69] and hunting estates, forming
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a humanised landscape (Figure 3) which currently provides resources associated with the agricultural

heritage such as pasture and, specifically, with what has been called the “heritage of transhumance”
related to livestock routes (drovers’ roads, byways, paths, troughs, inns, etc.).
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In terms of the resources associated with the area’s mining heritage, in addition to the Mining Park
there are other sites, including Almadenejos with its reconstructed mine wall, as well as the remains of
numerous mines dedicated to the extraction of lead and argentiferous galena (a mixture of lead and
silver), whose origin dates back to the Roman period (Mina Diógenes, Fundición de Valderrepisa, etc.)
and to the 18th and 19th centuries (Minas de Horcajo, etc.), which, for the most part, are in a precarious
state of conservation; or more recently, in the late 19th and early 20th centuries, the coal mines around
Puertollano where the Mining Museum is located.

To the above we can add outstanding examples of vernacular, civil and religious architecture, such
as inns (the “Venta de la Inés” mentioned in Don Quixote) and their environs, manor houses and
civil buildings (the Academy of Mines in Almadén) and bridges and parish churches (Nuestra Sra.
de la Asuncion in Almodóvar del Campo). Finally, in the realm of immaterial resources related with
the ethnographic heritage, important examples include the Santa Bárbara Mining Festival (Puertollano,
Almadén, Hinojosas de Calatrava, Almodóvar del Campo, Cabezarrubias del Puerto and Almadén)
and the Virgin of the Mine Festival (Almaden), the San Antón Livestock Festival (Villamayor de
Calatrava), the San Isidro, San Antón and San Sebastian agricultural festivals throughout the district,
and the feast days (Cabezarrubias del Puerto), along with the Festival of the Relic in San Lorenzo,
the running of the bulls in Almodóvar del Campo, and the Carnival in Almadén. The cuisine has a
certain variety of cheeses and dishes linked to livestock farming, such as migas and gachas and dishes
of Arab origin in the area around Almadén (pisto de alboronía). The most important handicrafts include
forging, carpentry, leather work and horn and wood carving.

3.1.3. The Mining Park and the Revival of Local Development

We have now had the opportunity to see how the mining complex at Almadén represents a key
reference point in the identity of the district due to its historical, economic and social implications.
The announcement of the closure of the mines and the socio-economic decline of many of the
municipalities in the district led a number of social agents to decide to collaborate to create the Mining
Park, as we have explained above. This was a clear example of collaborative governance between
institutions, private initiative and the local population.

One of the associations created to promote the development of the district under the auspices of
the rural development programmes was the Association for the Development of the Almadén Montesur

District [70]. It was formed in 1996 and two years later it began to manage an Operational Programme
for Rural Development (PRODER) and, since 2007, the EU’s LEADER initiative, currently LEADER
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Axis 19 (2014-2020). The association includes eight municipalities with a population of just over
11,000 inhabitants, with an average density of 10.02 inhabitants/Km2. Although the Participative
Territorial Strategy of the Local Action Group (LAG) points to the decline of mercury mining as
the most important event in the district, the recognition of the park as a World Heritage Site was a
milestone in their planning, “marking the future of rural development”. This idea is reflected in the
existence of a number of initiatives by the mining company, the LAG and the town council intended to
promote ecotourism. They include a Heritage and Tourism Round Table, which puts considerable
effort into heritage conservation and tourism promotion, a commitment to training industrial heritage
and mining guides, support for the establishment of tourism enterprises associated with the Park,
and the use of the district’s rich resources, including the Dehesa de Castilseras natural areas belonging to
Mayasa, where the 2nd Trail and MTB race (a race combining running and cycling) was held.

The interconnections between the different public and private organisations were very beneficial
during this period. Currently, there are applications for inclusion in a variety of interregional networks,
such as the Interregional Mineland Project, which, in collaboration with other local action groups in
other Spanish autonomous regions (Aragon and Andalusia), seeks to promote tourism to this type
of destination. Interconnection with the regional government is considered a key factor here, as
this collaboration requires the appropriate institutional permits. There are also collaborations at the
national level, including the group’s possible inclusion in the Integral Quality System for Spanish Tourist

Destinations (SIGTED), which is a national initiative (Secretariat of State for Tourism) that seeks to
improve the quality of tourist destinations through a holistic approach, something that is particularly
important in times of crisis like the current one. The fact that this proposal for inclusion in SIGTED
was made with the joint collaboration of the LAG, Almaden Town Council and the Mining Park shows
the level of local cooperation achieved and the efforts being made to implement measures to improve
local tourism through collaborative governance.

On the part of the Park, there is a willingness to continue, as far as possible, pursuing all the
pending actions to protect and increase its tourist resources. Funding has been requested for this from
the Ministry of Public Works to refurbish the San Carlos horse mill in Almadenejos. Two old buildings
are also being refurbished for use by the museum in order to increase the exhibition area dedicated
to the miners and the training in printing that their children received at the school for the workers’
children. However, the pandemic in 2020 will no doubt jeopardise the future of this initiative, which
was already experiencing problems regarding its economic viability. It may take two or three years
for the number of tourists visiting to return to that seen in 2019 and it may not bring about economic
recovery in the tourism sector—it would simply minimise the losses, as it is difficult for visitors to
find accommodation in the area. It is, therefore, considered to be highly necessary to make use of
all the resources in the district (natural and cultural) in order to offer a high-quality destination and
experience to visitors.

3.2. The Molina-Alto Tajo District Geopark (Guadalajara)

The Molina-Alto Tajo District Geopark is located in the high moorland areas surrounding Molina
de Aragón, which is one of the most attractive natural areas in the interior of the Iberian Peninsula.
Historically, the town of Molina de Aragón (pop. 3275 in 2019), in north-eastern Castilla-La Mancha,
was the seat of the Lord of Molina-Alto Tajo. This area is characterised by a very low population
density, since in just over 4400 km2 there is a population of some 7000. It is one of the least densely
populated areas in Spain, which has led to its being called the “Spanish Siberia” or the “ground zero of
European Union depopulation”. The town of Molina De Aragon itself does not have the rank of urban
nucleus but its function is crucial in organising a territory that acts as a second level dependent area in
the Guadalajara functional urban area [60] (p. 265), in an isolated area with altitudes of over 1400 m.
Three-quarters of the municipalities contain below 100 inhabitants, and 45% population are over
65 years old. Molina de Aragón, as the main city, continues to absorb the population lost by smallest
municipalities, going from 3244 inhabitants to 3275 in 2019. The region’s economic base continues
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to be mainly linked to rural, forestry and livestock activities, among which rural tourism is gaining
weight. It has a level of development far from that offered by the city of Guadalajara (pop. 85,871) and
the industrial and service activities of the Henares corridor that connects it with Madrid. Here too,
the roads are organised around a central axis, the N-211 road that crosses the area from north-east to
south-west, and numerous ancillary regional and district roads. There are no railway lines in the area.

3.2.1. The Process to Gain Heritage Status for the Molina-Alto Tajo District Geopark

The natural wealth of the north-eastern area of the province of Guadalajara, especially in relation
to its geology, has been decisive in the process of gaining heritage status that culminated with the
creation of the Geopark in 2014. The area is characterised by its rich geological heritage and remarkable
geodiversity, including the mountain ranges of the north-eastern Castilla-La Mancha Alpine chains,
specifically the mountains that extend through the provinces of Guadalajara and Cuenca, alternating
with deep valleys, ravines, canyons, high moorland and high plains. Over many decades, numerous
research groups have highlighted the geological value of this territory. This district was even the subject
of one of the oldest geological studies, as the monk Joseph Torrubia made a number of palaeontological
and mineralogical findings, which he published in his work Apparatus For Spanish Natural History

(1754), considered to be the first treatise on Spanish palaeontology. A significant part of the area forms
part of the Protected Areas of Castilla-La Mancha Network and the Natura 2000 network and there are
several Special Protection Areas for birds (SPAs) and Special Protection Areas for flora and fauna.
This degree of protection demonstrates the area’s geomorphological value (Alto Tajo, the lakes and
high moorland around Señorío de Molina, Parameras de Maranchón, Hoz del Mesa and Argoncillo),
and biogeographical value (the savin juniper groves around Alustante-Tordesilos), among others.
The Sierra de Caldereros has been declared a Natural Monument and Special Protection Areas for flora
and fauna.

In 2000, the first step was taken to enhance the local territorial heritage by protecting part of
this area; the Alto Tajo Natural Park was created in an area stretching across the border between
the provinces of Guadalajara and Cuenca. The natural space, now protected, includes the ravines
linked to the Tajo river network, as well as its geological and biogeographical resources, with one
of the clearest examples of a karst landscape in the interior of the Iberian Peninsula. In addition,
its excellent degree of conservation is demonstrated by the presence in its pine forests and riparian
forests of birds of prey, small mammals, reptiles, nine classes of amphibians and seven native species
of fish [71]. Today, it has become a national benchmark due to the implementation of numerous
initiatives relating to geo-conservation, geological heritage inventories and geological outreach under
programmes promoting the public use of natural heritage areas. These include the Geo-Routes
Project, which began in 2006 with the aim of providing a set of interpretation resources relating to
the protected area—namely, nine self-guided geological interpretation routes (with a total of 120 km
and 91 stops equipped with boards and panels)—to which two outside the park, in the Valle del
Mesa and Sierra de Caldereros, have been added more recently. Other inclusions are a collection of
10 brochures for visiting these routes, an internationally recognised geological guide to the Natural
Park, and geological information in the four Interpretation Centres in the Natural Park. The work
undertaken by the Molina District Museum for more than a decade has been fundamental in popularising
disciplines such as palaeontology, mineralogy, archaeology and the natural sciences, with exhibitions,
publications, seminars and many other activities (more than 200 in the last 5 years). These include
promoting inventories of the palaeontological and archaeological sites in the area and excavations
to recover specimens in places threatened with destruction or theft, which are then exhibited in the
museum’s collection.

To understand the path followed until the creation of the Geopark and, therefore, its universal
recognition by UNESCO, it is essential to point out that—as in other areas—the geological heritage on
which this initiative focuses can become a fundamental part of the social and economic welfare of its
environment. It can also effectively contribute to the sustainable development of the rural environments
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in which is usually located, as the Girona Declaration on the Protection of Geological Heritage [72] shows.
However, its recognition is limited and it is not exempt from the difficulties that stem from a lack
of awareness regarding the need for conservation and protection by government departments and
society, or the problems of finding funding for interpretation centres and/or museums. Even so, in the
last two decades, international networks have proliferated that promote their recognition [73] (p. 24).
In 2001, under the auspices of UNESCO, the Global Geoparks Network (GGN) was established, which
began operating in 2004 as a legal, non-profit organisation whose members undertake to work together,
exchange ideas for best practices and take part in joint projects to raise the quality standards of products
and practices. Ratified in 2014 as part of UNESCO’s International Earth Science Programme, it is
currently managed in collaboration with the Global Geoparks Network International Association.
Initially made up of 17 parks in Europe and two in China, today it groups together 141 UNESCO
World Geoparks in 38 countries, whose collaboration and cooperation are crucial [74]. In this context,
the European Geoparks Network (EGN) was formed in 2011 as “the most important initiative for the
conservation and promotion of geological heritage in the European Union” [75]. It began at the turn of
the century as an idea for grouping together four areas that shared important geological heritage and a
sustainable territorial development strategy linked to the LEADER rural development programme.
Today, it includes 74 territories listed as such in 24 countries and aims to offer support to its members
on sustainable territorial development. In this context, each Geopark is responsible for a management
and action plan describing its operation and activities regarding the identification and assessment
of land heritage sites, the validation of items of natural and cultural heritage, geosite protection and
geoconservation, heritage interpretation and geotourism infrastructure and activities, environmental
education tools, advocacy, support for local businesses, oversight and international relations [76]
(p. 114-115). In Spain, the global and European network is represented by the Spanish Geoparks

Forum, which consists of 12 territories characterised by having a unique geological heritage, their own
development strategy, defined boundaries and sufficient geographical area in which to generate their
own economic development, taking into account the quality of life of their inhabitants [77].

The Molina-Alto Tajo District Geopark project was proposed in this context to combine the efforts
of the abovementioned bodies in a Natural Park and Museum, establishing effective cooperative links
through a top-level organisational structure that would allow work to be undertaken in coordination
with each other and in cooperation with other government departments and institutions, guaranteeing
quality and scientific and social criteria. The official application was prepared by a team made up
of representatives from the Guadalajara Provincial Council, Alto Tajo Natural Park (the Castilla-La
Mancha regional government’s Agriculture Department), the Spanish Geological and Mining Institute
(SGMI) and the Molina-Alto Tajo Rural Development Association, all coordinated by the Friends
of the Molina Museum Association, the promoter of the Geopark. The Museum and the Natural
Park function independently and devote part of their work to meeting, jointly, the objectives relating
to geo-conservation, awareness raising and the promotion of tourism that define a Geopark [78].
In fact, we should emphasise that this initiative allows the objectives established for Spanish Geoparks,
to “explore, develop and promote the relationships between their geological heritage and all other
heritage aspects—whether natural, cultural or intangible—present in the area” [79], to be pursued
from a comprehensive viewpoint that we are linking here to territorial heritage.

3.2.2. Synergy between Territorial Resources around the Molina-Alto Tajo District Geopark

The Molina-Alto Tajo District Geopark is located in the Molina (Guadalajara) high moorlands
geographical region, which also presents a great wealth of natural and cultural elements with heritage
value. Geographically it is located in the foothills of the Iberian System on the border between
Castilla-La Mancha and Aragon, while its cultural aspects include a tradition of forestry and agriculture
and traces of prehistoric settlements and a number of unusual mining sites, along with important civil
and defensive buildings [79].
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Its main natural heritage resources are linked, first and foremost, with an almost unpopulated and,
therefore, mostly unaltered territorial environment in which the geological heritage resources include
the presence of important stratigraphic series from the Paleozoic (Ordovic and Siluric) and Mesozoic
(Triassic, Jurassic and Cretaceous). Significant examples include the lower Silurian section, which is a
global biostratigraphic reference; the section with the Toarcian-Aalenian boundary in Fuentelsaz, one
of the three Global Boundary Stratotype Section and Point (GBSSP) reference points in Spain that have
been approved by the International Union of Geological Sciences (IUGS); the fossilised trees from the
Permian period in the Sierra de Aragoncillo; the aragonite type locality; the Permian-Triassic section in
the Barranco de la Hoz (Figure 4); and the folds near Orea and Cuevas Labradas.
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The main features of the landscape, together with the beauty of the mountains and river valleys
associated with the Tajo basin, include great lithological diversity (with rocks over 400 years old),
the existence of various mineral deposits, particularly aragonite (El Portezuelo and Morro Gorrino
in Molina, Los Callejones in Riba de Saelices, etc.), and palaeontological diversity (Argoncillo Fossil
Forest), a number of tectonic faults (ravines, canyons, etc.) and a great geomorphological diversity that
produces the varied landscapes found in the area. It also has a significant biogeographical richness,
especially in its pine forests (wild pine, black pine, maritime pine, etc.), pyrenean and gall oak, together
with holm oak and especially juniper groves in the high moorland areas (Spanish juniper, Phoenicean
juniper and savin juniper). The geopark is also home to avian fauna (griffon vulture, Egyptian vulture,
golden eagle, Bonelli’s eagle, peregrine falcon, etc.) including Dupont’s lark and mammals (rabbits,
hares, roe deer, wild boar, etc.), and aquatic species (trout, crabs, etc.). Many of these resources support
hiking trails, with a number of viewing points (Barranco de Hoz, Pellejero, Machorrillo, etc.), as well as
various active and/or nature tourism initiatives that are linked with canyoning (Pozo Verde in Embid
and Barranco de Las Covatillas), canoeing, cycling, etc. and even astronomical observation (Peralejos
de las Truchas).

The main cultural heritage resources are linked to human presence in this area, from prehistory to
the present. The archaeological heritage includes Paleolithic cave paintings (Cueva de los Casares and
La Hoz), and schematic Levantine art (Rillo I and II), the latter listed as a UNESCO World Heritage
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Site. From later periods there are remains of Celtiberian (El Ceremeño, Los Rodiles, etc.) and Roman
(Zaorejas) sites, and medieval and modern defensive constructions.

We should highlight the uniqueness of the varied industrial heritage. Starting with mining, because
of the mineral wealth of this area (iron, copper, silver, salt, etc.), there are numerous remains of mine
workings, although they are in a precarious state of conservation. However, the remains of the rock
salt mines (ponds, warehouses, mills, etc.) have great importance. Most of them were started during
the Roman period, including those in Armallá, Saelices de la Sal (Figure 5) and Terzaga, and reached
their peak in the second half of the 18th century when the Crown took over the management of salt.
The remains of old factories linked with traditional crafts such as resin collecting are also representative
of the region’s industrial heritage. These remains were very important in the late 19th and early 20th
century and are displayed in the Orea Interpretation Centre. Timber production and log transportation
on the Tajo can be seen in the Zaorejas Interpretation Centre, together with some lime kilns, and there
is the Jorge Bande Museum in Corduente, in a former munitions factory.
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Regarding agricultural heritage, we should note the presence of some huts (with remains in Ablanque
and Escalera), which were built to protect the livestock and have a singular beauty. They were made of
limestone, wood and branches of savin juniper to shelter the shepherds and their flocks. Some fulling
mills and flour mills can also be found, most of them in disuse.

The defensive, civil and religious architecture resources include some that need to be taken into account
in development strategies. The first include mediaeval castles and fortresses (Molina De Aragon,
Santiuste, Zafra, etc.) and stately towers and watchtowers (Torre de Aragón, La Yunta, Ponce de
Leon, etc.). The most significant examples of vernacular and civil architecture, generally, are houses
in the vernacular style (the Stone House in Alcolea) and those popularly called “casas molinesas” or
fort houses (Casa Grande in Valhermoso, Casa Fuerte Vega de Arias, etc.), the remains of the Roman
aqueduct in Zaorejas and the Romanesque bridge in Molina de Aragón. Finally, in the sphere of religious
architecture we should note some monasteries, such as the Cistercian Madre de Dios in Buenafuente
de Sistal, Renaissance and Baroque churches (Santo Domingo de Guzman in Argar De Mesa, etc.) and
numerous examples of “pairones”, monoliths of Celtic and Roman origin that served as religious and
orientational markers (Argar De Mesa, Amayas, Cillas, Embid, etc.)
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Finally, in relation to immaterial resources, the ethnographic heritage includes the festivities around
the Parade of the Military Brotherhood of Carmen and the Gancheros Festival, both in Molina de
Aragón, the Spears and the Praises to the Virgin de la Hoz in Corduente, the Soldadescas parades in
Codes and Hinojosa, the Procession of the Virgin of Montesinos in Cobeta, the Chants to St. Timothy
in Alcoroches and the Carnival of the Devils in Luzón. In terms of cuisine, we should mention the
resources of the area, which include kid and lamb, trout, truffle dishes, oyster mushrooms, chanterelle
and boletus mushrooms, pork products, morteruelo (a dish with pork liver and game meats) and, to top
it all, cow’s foot. The local crafts are the work of leather embossers, stonemasons, sculptors in stone
and wood, blacksmiths and potters.

3.2.3. The Geopark and the Revival of Local Development

As we have already indicated above, a variety of social agents and institutions were actively
involved in the official bid for geopark status, coordinated by the Friends of Molina Museum Association.
This capacity for dialogue around a joint project shows the significant degree of dynamism and social
participation invested at the local level in the enhancement of the natural and cultural heritage. Among
the institutions that have played a more decisive role in spreading these heritage values are the
Alto Tajo Natural Park and the Molina de Aragón District Museum. The park offers a wide-ranging
programme of initiatives focusing on geoconservation, with the already mentioned Geo-Routes Project
as the main exponent. The District Museum has the important job of welcoming visitors and providing
information at all levels. There is also collaboration with the district’s state primary and secondary
schools, with the Geopark forming a cross-curriculum theme in the schools’ syllabuses with content
on archaeology, geomorphology, cave paintings, etc., to reinforce the regional identity of the local
population. A number of experts and professionals are also collaborating in the growth and promotion
of the museum along its different thematic lines (entomology, palaeontology, wildlife, archaeology and
human evolution), using the most visible resources in the Geopark.

The commitment to participation in and the dissemination of natural and cultural values is reflected
in the Geopark’s two management bodies: the Executive Committee, which has representatives from the
local, provincial and regional governments, as well as the Natural Park and various local associations,
and the Scientific Committee, which includes 30 professionals from different academic branches with the
aim of outlining strategies for scientific dissemination. Both bodies participated in drafting the Geopark

Master Plan, deciding on the actions to be coordinated with other institutions. The projects proposed are
aimed at bringing about strong coordination between local and provincial stakeholders and institutions,
especially within the Guadalajara Provincial Council and the Alto Tajo Rural Development Group,
which manages a LEADER initiative, while relations with other government bodies (both regional
and national) are much more limited. The links with the regional government are based on regulatory
compliance and the financing possibilities that have opened up now that the whole district has
been declared an Integrated Territorial Investment (ITI) area. The ITI programme aims at a more
effective use of the Structural Funds in areas with depopulation problems, and participation in tourism
promotion strategies in general. The Geopark’s managers indicate that the geographical distance
from the headquarters of the regional government (in Toledo) plays an essential role in weakening
relations. In addition, the influence of the Madrid metropolitan area also limits interactions with
other institutions, such as the Regional University. Collaboration with the national government and
organisations such as UNESCO is rated as very low key. While it is true that the UNESCO stamp
confers an identifying mark of the highest order, the Geopark’s managers interpret it as being more a
distinction that serves to underpin a broader territorial revitalisation scheme. This is demonstrated
by the varied nature of the actions carried out in recent years, including opening new visitor centres,
promoting employment plans and the abovementioned educational projects, which strongly involve
the local population. In short, it is intended that the “Geopark” emblem should not be a simple label
with no applied functionalities or for strictly commercial purposes. These latter issues reinforce our
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view that, in order to ensure the viability of the initiative, it is essential to harness the synergy of
resources that form part of the territorial heritage.

4. Discussion

The cases analysed show how the enhancement of natural and cultural resources, which took place
under the auspices of international, national or regional institutions, has led to the rapid involvement
of the local communities. The level of commitment achieved shows that there is sufficient human
capital, with some leaders organised around local associations, who are energising their areas with the
help of other socio-economic agents. The commitment to endogenous resources as a tool for economic
diversification and territorial development is ingrained in the philosophy of rural development
programmes and, in the cases that concern us, with two territorial initiatives recognised by UNESCO.
The effort must be redoubled, by taking advantage of the complementarity of territorial resources with
great potential and because there is a lack of exogenous investments to promote development in the
area. It is therefore necessary for coordination, trust, cooperation and promotion to be the cornerstones
of relations between the different government departments that have jurisdiction over the territory,
in order to optimise collaborative governance, as we have explained with the two case studies analysed.

The results of the interviews show that the relations are much stronger and more fruitful with
nearby areas, i.e., between the municipalities, local associations and the Provincial Council, first and
foremost. The involvement of the local population in the process of gaining heritage status was made
possible by the local associations, coordinated by the units that manage the LEADER initiative and
a variety of groups, such as the Association for the Defence of Historical Heritage in Almadén in
the former and the Friends of Molina de Aragon Museum Association in the latter. The fact that
heritage enhancement is not just focused on LEADER enriches the debate on the territorial model
by introducing new social actors who are not represented in the Local Action Groups. In addition,
the management bodies of the parks themselves are also involved and they promote a variety of projects
in collaboration with the aforementioned organisations, demonstrating that the social fabric of each
district has sufficient strength to coalesce around common objectives, as shown by the Local Action
Groups Participatory Development Strategies. We are, therefore, in both cases, dealing with territorial
development processes that are based on three factors: Local Action Groups, local associations and
specific initiatives (Mining Park and Geopark). At the local level, their involvement favours the
creation of interesting projects, such as educational ones, which have multiple benefits in addition
to mere knowledge, among them the construction of territorial identity and the enhancement of key
social and economic resources. Additionally, stronger collaboration at the local level reinforces a series
of intangible links that play a vital role in rural enterprises: personal contact increases feelings of
solidarity, belonging and identity around common resources, which leads to a greater ability to adapt
the socio-economic fabric in times of crisis, such as the current one. Despite this solid collaboration,
we can find some administrative limitations, such as in the Almadén Mining Park, which belongs to a
SIHC (State Industrial Holding Corporation) so that any collaboration with the Montesur LEADER
initiative cannot be financial, although it can take the form of promotion. In addition, the LAG cannot
act in relation to the company that manages the park because the latter has more than 50 employees
(currently there are 61).

In their relations with other institutions, both the Mining Park and the Geopark are a good example
of how initiatives planned by national, regional and provincial governments can tie in with the local
population’s developmental and resource-related objectives. However, the interviews confirmed that
the level of cooperation with these bodies is still far from optimal. At the Almadén Mining Park it was
said that neither the central nor the regional governments have met their commitments. In addition
to this, collaboration with these two government bodies is reduced to quite specific or unimportant
issues, and the same financial support has not been received as other world heritage cities in the
region. These limitations are also mentioned by the LAG itself, as efforts to strengthen the regional
identity are sometimes met with little national and regional support. This gap is filled by a search
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for greater visibility for the territory and its riches at tourism fairs (FITUR) and fairs of other kinds
(Fair of Flavours). In the case of the Molina-Alto Tajo District Geopark, we have already indicated
how relations at the national level are non-existent and that, at the regional level, they are limited to
issues of regulatory compliance or access to special funds to combat depopulation. We believe that the
relatively isolated geographical location of the Geopark partly explains the absence of real avenues for
collaboration with the regional government. However, the proximity of Madrid, which belongs to
a different region, determines the district’s functional relationships with the national capital in such
important aspects as institutional relations, tourist behaviour (visitors from the Madrid metropolitan
area), the attraction of labour into the active population of the capital, etc. In addition, the isolation of
the park is compounded by its being situated on the border with other autonomous regions and by its
distance from the headquarters of the regional government (Toledo). Given these shortcomings, new
technologies are gaining importance in promoting territorial and economic development, although
there are still areas, especially forests, where Internet access is not yet available.

The Almadén Mining Park and Molina-Alto Tajo District Geopark projects represent an opportunity
for the territories in which they are located, given the wealth of existing resources. Both initiatives are
understood to be territorial development projects by the local stakeholders. Far from being a simple
label for sectoral or restricted purposes, they have become resources on which to base and promote
policies with a territorial impact. In the case of the Mining Park, the company that owns the mines has
proposed including a more district-wide tourism project to pull in visitors by offering a wider range of
attractions based on the existing resources. In short, there are opportunities for high-value endogenous
development, by encouraging heritage rehabilitation that will help to preserve the identity of many of
its municipalities, such as Almadén and Almadenejos, which are both known worldwide, as well as
offering an opportunity to generate employment in the tourism sector. In the case of the Molina-Alto
Tajo District Geopark, this translates into multiple activities related with accessibility, lifelong learning,
research, promotion and economic diversification. The district now has 400 workers in the hospitality
sector and the Molina Museum itself received a total of 10,800 visitors last year. The opportunities for
heritage enhancement are also complemented by the quality of the environment in both districts as
they are relatively unaltered and have great landscape value.

With regard to the main weaknesses identified, we note that both initiatives have significant gaps
in transport infrastructure that could improve accessibility, not only by road but also by rail; population
ageing is also an issue that affects the labour markets, as is the absence of a genuine business culture.
These are common structural factors in sparsely populated areas, the solution to which requires much
more ambitious frameworks for action. Each of these districts also has other specific problems. In the
case of the Mining Park, the limited investment in promotion should be noted, which is in proportion
to the resources available. It can be said that the design of the Mining Park affects its viability, as it has
high maintenance costs and, despite being a priority in terms of tourism, is still unfinished. These
issues are compounded by the sparse population of the area and the limited services available. For the
Molina-Alto Tajo District Geopark, the imbalances in the district’s agricultural structure, the absence of
a solid business community, the seasonality of many of its villages, which are uninhabited for several
months a year, and the greater dynamism of the county town compared to the other towns and villages
result in the problems of territorial structuring that are associated with a widely dispersed population.

To sumarise, two initiatives have been presented that have great value, given the wealth of their
heritage and the limited anthropogenic transformation of the territories in which they are located, but
where the implementation is still far from having the national or regional, or even local, recognition
warranted by the possibilities that they offer. Undoubtedly, this is an area in which work will continue
to be done based on collaborative governance, as it is essential for this to occur so that the local
population makes identifying the value of the assets with which it identifies a priority. It is especially
necessary to bridge the gap between the potential value of the existing natural and cultural resources,
as we analysed in the section on synergies, and the actual income from the development of these
areas. In this sense, the main weaknesses that must be overcome include improving the marketing
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strategies, optimising the accommodation structures and, above all, increasing accessibility. To do so
will require the involvement of other government departments and/or other sectoral policies, since
collaboration should not only be intersectoral. In other words, to promote high-quality tourism,
or to share experiences, with the demonstrable results achieved by other groups, we advocate the
consolidation of true collaborative governance that is comprehensive in terms of its territorial scope
and takes into account all areas of management, namely, socio-educational infrastructure, accessibility,
demographic revitalisation, diversification of activities, etc., something that still needs to be worked
towards jointly and with greater involvement from the population.

The results related to the potential generated by the territorial resource synergies in the case-studies
analysed can be extrapolated to other Spanish territories with similar characteristics, mainly those areas
classified as Geoparks by Unesco. This is the case with Las Loras Geopark, located in the provinces of
Palencia and Burgos, with a population of around 10,000 inhabitants (similar to the Geopark Comarca
de Molina-Alto Tajo). The mountain landscape and canyons of the Ebro River are complemented by
agricultural landscapes and the agri-food industry, numerous archaeological sites, and the oil farms of
Ayoluengo. The results achieved could be applied, with some limitations, to the Villuercas-Ibores-Jara
Geopark (province of Cáceres), where the landscape of mountains and valleys aligned with resources
derived from agriculture, phosphate mining farms and the pilgrimage route through the heart of
Guadalupe is combined. All of these Geoparks have local associations of rural development that
promote local community revitalisation.

5. Conclusions

Combating the depopulation of rural areas necessarily involves incorporating comprehensive
policy frameworks that, on the one hand, are capable of interpreting the major overall demographic
dynamics and, on the other, are committed to coordination and cooperation between all the sectoral
policies that are directly involved in the structure of the area. The enhancement and conservation
of the rich natural and cultural heritage of many of these rural areas could play an important role
in this structuring and in mitigating depopulation processes. The results of this study show that
collaborative governance models would be, a priori, the most appropriate and rational way to promote
the enhancement of territorial resources. However, coordinating and optimising these relationships is
not an easy task, so we can conclude that there are significant limitations to the implementation of true
collaborative governance and that it is necessary to incorporate all the existing resources into a joint
strategy that is cost-effective for the local population. The main shortcomings observed at the interface
between governments responsible for decision making and local communities include inadequate
promotion of the initiatives proposed; a need to strengthen the means for participation; the monitoring
of the possible harmful effects of other sectoral policies that affect the area; the elimination of unequal
or preferential treatment for other initiatives based on the same territorial protection or distinctiveness;
and, lastly, the adequacy of the formulas required to support the proposals and decisions of the social
actors in rural areas. This social capital, which is characterised by the capacity for leadership of
some of its members, is and will be the driving force behind the revitalisation of rural communities,
strengthening their territorial identity and economic diversification, always based on the integration of
all the resources that make up the enormously valuable territorial capital of the two cases analysed,
which serve as examples of what is happening in other rural areas in the interior of the country.
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Abstract: More and more studies on land transfer prices have been carried out over time. However, the
influencing factors of the industrial land transfer price from the perspective of spatial attributes have
rarely been explored. Selecting 25 towns as the basic research unit, based on industrial land transfer
data, this paper analyzes the influencing factors of the price distribution of industrial land in Dingzhou
City, a rural land system reform pilot in China, by using a geographically weighted regression (GWR)
model. Eight evaluation factors were selected from five aspects: economy, population, topography,
landform, and resource endowment. The results showed that: (1) Compared with the traditional
ordinary least squares (OLS) model, the GWR model revealed the spatial differentiation characteristics
of the industrial land transfer price in depth. (2) Factors that have a negative correlation with the
industrial land transfer price include the proportion of cultivated land area and distance to the city.
Factors that have a positive correlation with the industrial land transfer price include the population
growth rate, economic growth rate, population density, and number of hospitals per unit area. (3) The
results of GWR model analysis showed that the impact of different factors on the various towns
of different models had significant spatial differentiation characteristics. This paper will provide a
reference for the sustainable use of industrial land in developing countries.

Keywords: industrial land; price; geographically weighted regression model; driving factors; rural
land system reform pilot

1. Introduction

With the continuous development of the economy, as an important value judgment standard
for the operation of the land market, the land transfer price has become increasingly prominent in
optimizing the allocation of land resources [1]. In order to adapt to the new normal of economic
development, optimize the land supply structure, and ensure the rational and healthy development of
industrial land, China has successively issued a series of policy documents on optimizing the industrial
structure for the rational use of industrial land [2]. In December 2015, the Chinese government called
for “coordinating the three major structures of space, scale and industry”, and proposed that the urban
land supply structure and industrial structure evolution should match each other. In April 2016, the
13th Five-Year Plan for Land and Resources, proposed by the Ministry of Land and Resources, required
reasonable arrangements for various types of land use, strengthening the synergy between industry
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and land use, and further adjusting the structure of industrial land. Therefore, it is of great practical
significance and academic value to deeply analyze the operating price and mutual relationship between
the industrial land transfer price and various factors.

Recently, some important achievements have been made in the study of the influencing factors
of land price [3,4]. Based on the systematic analysis of the influencing factors of the spatial change
of residential, industrial, and commercial land use, some scholars have pointed out that spatial
autocorrelation and the policy system are the most important factors affecting the urban land price [5].
Some scholars have also found the important influence of supply and terminal consumption on urban
land prices [6]. Other scholars believe that the location factor is the most important factor affecting
the spatial pattern of the urban land price, and the study of the spatial distribution characteristics of
land prices is the organic combination of land location theory and land rent and land price theory [7].
Because of the perfection of the land market and the activity of land transactions in early developed
countries, conducting research on the spatial distribution of the urban land price is very popular.
However, with the maturity of land systems and urbanization, there have been few achievements
in land price research in developed countries in recent years [8]. Synthetically, due to the fact that
developed countries enable mainly private ownership of land and have a lack of complete, authoritative
land supply data, most of the research focuses on the early theoretical exploration [9], especially
research on the influencing factors of the urban land price and the spatial pattern of small scale [10].

With the gradual improvement of the land market in China, Chinese scholars have set off an
upsurge in urban land price research [11]. According to the principle of maximum land income
and the principle of best use, Ni et al. (2004) evaluated the comprehensive benchmark land price
by using competitive rent theory and the marginal analysis method [12]. Based on the systematic
analysis of the spatial distribution of the urban land price, Wang (1997) explored the evolution law and
motivation of urban land price time-series and constructed the framework of the four-dimensional
spatial theory of the urban land price [13]. Song et al. (2011) quantitatively analyzed the influence
of different influencing factors on the urban land price and land price growth rate from the point
of view of urban land supply and demand, and macro policy [14]. Gao et al. (2013) analyzed the
statistical characteristics and spatial distribution characteristics of land transaction prices by using
traditional statistics and geostatistics methods, taking the transfer prices of housing, industry, and
commercial services as samples [15]. Synthetically, the research of Chinese scholars mainly focuses on
the evaluation of the land price, the spatial structure of the land price, and its influencing factors [16].

According to research on the spatial characteristics of the urban land price, the existing research
on the analysis of influencing factors pays too much attention to the characteristic of plot location,
but lacks consideration of the land natural supply and social and economic purchasing power [17];
moreover, there is a lack of a complete theoretical analysis framework, and most of the studies mainly
select explanatory variables according to experience; the combination with theoretical analysis is
lacking [18,19].

In order to provide a reference for future urban land development, this paper uses a geographically
weighted regression model to quantitatively analyze the main influencing factors of the industrial land
transfer price in Dingzhou City, China, in 2016. Specifically, the remainder of this paper is structured
as follows: Section 2 overviews the Chinese land market and influencing factors of the land price.
Section 3 introduces the case study area and data that will be utilized in the empirical analysis of the
driving factors of the industrial land transfer price. Section 4 introduces the driving factors’ selection
and the method used. Section 5 is the results of the empirical analysis. Section 6 discusses the spatial
driving patterns from the empirical analysis; Section 7 concludes the paper.
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2. Literature Review

2.1. Chinese Land Market

China implements urban land whole-people ownership and rural land collective ownership. The
land of the city is owned by the state. Concretely, the land in rural and urban suburbs is collectively
owned by the peasants, except where the land is owned by the state as prescribed by law; the homestead,
the reserved land, and the mountains are collectively owned by the farmer. Therefore, the land market
in China refers to the land-use-right market [20]. The market of the land use rights of urban land in
China has been gradually formed and perfected, with the continuous promotion of the land system
and the deepening of its practice [21].

In 1987, the land use system reform began as a pilot in Shenzhen, Shanghai, Tianjin, Guangzhou,
Xiamen, Fuzhou, and other cities. In December 1987, China held its first auction of land use rights in
Shenzhen, which pioneered the transfer of state-owned land use rights. No organization or individual
can encroach on, buy, sell, or illegally transfer land in any other form. The land use right can be
transferred in accordance with the provisions of the law [22]. Meanwhile, the land management law
formally proposes to separate the right of land use and land ownership, which lays the legal foundation
for the formation of the land market. In 1990, it was further clearly stipulated that land use rights can
be transferred by agreement, bidding, and auction [23]. With the continuous reform of the land system,
the land use right market began to form.

In the 1990s, urban land was transferred by agreement and market at the same time. However,
the price of an agreement transfer was obviously lower than that of a market transfer, which caused
many problems, such as land market speculation. In 2002, it was determined that commercial, tourist,
recreational, and commercial residential land had to be sold by tender, auction, or listing [24]. However,
non-market-based transfer is still more common in some cities. In 2004, the Chinese government
stipulated that all operating land must be sold by open bidding. Since then, almost all cities in China
have been transferred in a market-oriented way, and the marketization of urban land in China has
begun to form and gradually improve.

For different land markets, the meaning of the land transfer price is also different [20]. According
to the use of the land, it can be divided into the residential land price, commercial land price, and
industrial land price. According to the transaction level, it can also be divided into the primary land
market price and secondary land market price. According to the calculation method, it can be further
divided into the floor land price, unit land price, and total price. In this paper, the transaction event of
each plot is studied. The land transfer price refers to the floor price of the final transaction of each plot,
which is calculated by dividing the total transaction price of the plot by the total construction area of
the plot.

2.2. Land-Price-Influencing Factors

According to the theory of land supply and demand, in a completely competitive market, the
curve of land supply and demand determines its price, as well as the corresponding supply and
demand [25]. From the perspective of geography, land demand is mainly affected by market factors,
location conditions, and supporting facilities [26]. The natural supply of land is mainly affected by the
local natural landscape, geology, and geomorphology [26]. Meanwhile, monopoly group manipulation
and government macro-control will also have an impact on urban land prices (Figure 1).
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Figure 1. Framework of influencing factors of land price [15].

The demand factors that affect the land price include market influence and location conditions.
The market mainly plays a role through economic development and population increases [27]. Under
the premise of certain other conditions, the larger the scale of local economic activities is, the stronger
the development momentum and the greater the land demand will be; thus, the land price is driven
higher [27]. The reserve land resources in China are limited, and the expansion of the land demand
market, driven by the industrialization process, is bound to stimulate the rise of land prices.

As one of the most important factors affecting the quality of urban land, location conditions have
an impact on the urban land price through traffic location and convenience of supporting facilities [28].
Traffic location can be further divided into urban internal traffic accessibility and external traffic
accessibility [29]. The basic assumption of urban geography is that the farther away from the urban
center the land is, the lower the intensity of land development and the lower the corresponding land
price will be [30]. Meanwhile, the density of the road network in the area and the convenience of traffic
nodes, such as main bus stations and rail transits, will have an impact on the urban land price; this
impact is more significant in the suburbs of the city [31]. The influence of external transportation on the
urban land price is mainly manifested in industrial land, due to high-speed communication, railway
stations, airports, and other foreign transportation hubs. The lower the transportation cost of industrial
enterprises is, the higher the corresponding land price is [32]. The convenience of infrastructure mainly
affects the urban land price by influencing residential and commercial land [33]. The more convenient
it is to go to schools, hospitals, scenic spots, and other supporting facilities, the higher the price of
residential and commercial service land will be [34].

According to the neoclassical urban competitive rent model, the city is a homogeneous plain,
but in reality, the background natural environments of urban plots are quite different, which directly
affects the natural supply of land in the area, then having an impact on land price [35]. With lower
elevations, slower slopes, and more stable geological conditions come lower costs of development and
construction along with higher land price [36]. However, the price of residential land in hilly areas is
higher than that of shady slopes [37]. The natural landscape mainly affects residential and industrial
land by affecting residents’ housing preferences and enterprise development costs [38]. However,
commercial service land is relatively less affected [39]. The closer land is to a water body, the better the
living environment is, which makes the enterprise discharge more convenient, resulting in the land
price of residences and industry increasing to a certain extent [40]. However, most of the areas with
more cultivated land resources are located in remote suburban counties far from urban areas, and the
prices of residential land and industrial land are lower [41]

The so-called oligopoly manipulation is a kind of market structure which includes both monopoly
and competition but is closer to a monopoly [42]. Its striking feature is that there are only a few
manufacturers (enterprises) in an industry, and the individual size of these few manufacturers
(enterprises) is large enough to affect market prices [43]. Urban land transfer is not only a basic industry,
closely related to social production and life, but is also a highly concentrated industry that is relatively
prone to oligopoly, especially in the residential land market, driven by the real estate industry [44]. The
land expropriation monopoly policy of low price-expropriation and high price-transfer makes the land
market structure of China a first-level land market monopolized by the government [45]. Although the
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monopoly of government land supply can rapidly gather the funds needed for the industrialization and
urbanization of the country under the condition of limited national financial resources, the government,
especially local governments, can effectively solve the problem of insufficient financial resources [46].
However, compared with a competitive state, the land balance price under the government’s land
supply monopoly is higher, and the land balance quantity is less, which drives the land price higher [47].
There are many kinds of land transfer methods, such as allocation, agreement, bidding, auction, and so
on. No matter what kind of land transfer mode is used, the government is the only land supplier [48].
The supply under a government monopoly gives the Chinese government absolute initiative compared
with other countries in regulating urban land prices. Therefore, government macro-control will also
have a very important impact on the change of urban land prices [49].

Under the current tax-sharing financial system in China, local governments are facing the dual
pressures of improving both financial and political performance [50]. Because the transfer of industrial
land cannot achieve a large amount of land transfer in the short term, it can generate a more stable
tax revenue in the long run, which local governments prefer. Therefore, on the premise that capital
between different cities is close to full flow, the industrial land market can be approximately regarded
as a "buyer’s market" and as a price recipient [51]. Therefore, local governments need to utilize the
opportunity to attract capital in the capital competition between regions to create GDP and political
achievements. When they transfer industrial land, they will tend to issue preferential terms such as
"low land-price" or even "zero land-price", which will cause distortion of the land price [52].

3. Study Area and Data

3.1. Study Area

The study area is located between 38◦14′–38◦40′ N and 114◦48′–115◦15′ E. Dingzhou City is in the
west of Hebei Province (Figure 2). Dingzhou City, including 25 towns (Nancheng, Beicheng, Xicheng,
Liuzao, Qingfengdian, Pangcun, Zhuanlu, Mingyuedian, Dingningdian, Dongting, Daxinzhuang,
Dongwang, Gaopeng, Xingyi, Liqingu, Ziwei, Kaiyuan, Changanlu, Zhoucun, Xizhong, Dongliuchun,
Haotouzhaung, Yangjiazhuang, Daluzhaung, and Xicheng), is one of the pilots of the national rural
land system reform in China [53]. With a total area of 1283 km2 and a total population of 1.3 million,
it is the most populous city in Hebei Province, China.

In 2016, Dingzhou had a total production value of 30.02 billion yuan. The added value of secondary
industry increased by 10.5% compared with that in 2015. Dingzhou City not only has traditional
industries, such as equipment manufacturing, energy and chemical industries, food processing, steel
mesh production, and plastic processing, but also has emerging industries, such as new energy vehicles,
photovoltaic power generation, electronic information, and energy conservation. The development of
secondary industry has led to the continued expansion of industrial land. Industrial land increased by
166.67 hectares in 2015 and by 124.67 hectares in 2016.
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Figure 2. Location of Dingzhou City.

3.2. Data

The main topography of Dingzhou City is plains, and the geomorphological conditions and land
use data were collected from satellite remote sensing images through the Geospatial Cloud Platform
(http://www.gscloud.cn/). Using the ArcGIS space selection function, the areas of various topographic
and landform files in each town were measured, and the largest type of area was used as the topography
type of the town [15]. The proportion of cultivated land was obtained from satellite remote sensing
images through the Geospatial Cloud Platform (http://www.gscloud.cn/), and the Network Analysis
module of the ArcGIS software was used to measure the distance from each town to city seat. The land
transfer price data in 2016 were from Dingzhou Municipal Finance Bureau (http://dz.hbzwfw.gov.cn/).
Data related to relevant socioeconomic driving factors were mainly from the Dingzhou Statistical
Yearbook of 2016 [54].

4. Methods

4.1. Selection of Driving Factors

The land price is the result of the combination of social supply and demand. Based on the above
literature review, according to relevant research and Dingzhou City’s development conditions, this
paper described the influencing factors of the industrial land transfer price based on economic level,
population size, traffic location, public facilities, and natural resources [53]. Eight impact factors
(economic growth rate, population density, population growth rate, distance to downtown, number of
hospitals per unit area, road density, number of schools per unit area, and proportion of cultivated
land) were selected to explain the economic conditions, traffic conditions, population conditions,
infrastructure conditions, and resource conditions (Table 1).
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Table 1. Selection, variance inflation factor (VIF), and tolerance test of driving factors.

Target Element Type Variables Symbol Definition
Collinearity Statistics

Tolerance VIF

Industrial land
transfer price

Demand

Economic conditions
[14–17]

Economic growth rate GDP GDP growth rate of each town 0.29 3.445

Population size
[18–20,27]

Population density Pod Total population/town’s area 0.187 5.351

Population growth rate Pog
Annual growth rate of resident

population of each town
0.443 2.258

Traffic location
[29,31,32]

Distance to downtown Dic Distance from a town to city seat 0.236 4.246

Public facilities
[38,40,52]

Number of hospitals per
unit area

Hon Number of hospitals/town’s area 0.178 5.606

Road density Rod Length of road/town’s area 0.000 /

Number of schools per
unit area

Scn Number of schools/town’s area 0.098 10.216

Supply
Natural resources

[15,38]
Proportion of cultivated

land
Lap

Rural settlements’ area/cultivated
land’s area of the town

0.204 4.904

319



Land 2020, 9, 7

The spatial distribution of the values of the eight variables shows significant regional differences
(Figure 3). In 2015, 10 towns achieved positive economic growth rate (GDP) out of the 25 towns of
Dingzhou City, with Qingfengdian Town having the highest GDP (17.21%). There were eight towns
with a population density (Pod) greater than 1000 people per km2; Xicheng Town had the highest,
(2155.39 people per km2). There were five towns with a population growth rate (Pog) greater than 1%;
Beicheng Town had the highest (1.56%). There were five towns with road density (Rod) greater than 1
km/km2, and Nancheng Town had the highest (3.73 km/km2). There were seven towns with a distance
to downtown (Dic) less than 10 km, with Nancheng Town being the nearest to downtown. There were
two towns with a number of hospitals per unit area (Hon) greater than 0.05 per km2, namely, Xicheng
Town and Beicheng Town. There were three towns with a number of schools per unit area (Scn) greater
than 0.1 per km2, namely, Beicheng Town, Xicheng Town, and Nancheng Town. There were 19 towns
with a proportion of cultivated land (Lap) greater than 50%, with Xizhong Town having the highest
(89.94%).

When performing regression analysis, the variance inflation factor (VIF) and tolerance test of the
impact factor could reduce the multicollinearity of the influence factor in the regression process [55].
When a variable’s VIF value is greater than 10, it indicates that there is variable redundancy between it
and other variables, and it should be excluded when performing GWR analysis [56,57]. The results
of the VIF test of the eight impact factors are shown in Table 1. The variable Rod (road density) was
eliminated due to its tolerance value being 0.000. The variable Scn (the number of schools per unit area)
had a VIF value greater than 10, which indicates that there was multiple collinearity or collinearity
between the factors. It was also excluded. The remaining six variables had VIF values less than 7.0,
indicating that there was no multicollinearity or weak collinearity between the variables. Therefore,
the remaining six variables were presented as the driving factors of the industrial land transfer price.
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Figure 3. Spatial distribution of the eight impact factors. (a) GDP; (b) Pod; (c) Pog; (d) Dic; (e) Hon;
(f) Rod; (g) Scn; (h) Lap.
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4.2. Industrial Land Transfer Price’s Spatial Distribution Features in Dingzhou City

The industrial land transfer price’s spatial distribution features were examined by using
OpenGeoDa1.6.5. software. The results showed that Moran’s I (0.028), significance level <5%;
Z (I) = 2.06, Z (I) > 1.96, indicating that the distribution of the industrial land transfer price in Dingzhou
City had a significant correlational relationship.

Thus, the industrial land transfer price’s distribution of Dingzhou City had a strong spatial
correlation. Based on local spatial autocorrelation analysis results (Figure 3), the spatial agglomeration
types of the industrial land transfer price in Dingzhou City included high–high (HH), low–low (LL),
and high–low (HL). The HH area was mainly located in Daluzhuang Town; the LL area was mainly
located in Nancheng Town. There are many industrial parks in these towns (Figure 4). Additionally,
the Dingzhou Municipal Government and its public service department are located in Nancheng Town.

 

β  ∑ β  x  + ε  
y = β (u , v ) + ∑ β  , (u , v )x (GDP) + ∑ β  , (u , v )x (Pod) +∑ β  , (u , v )x (Pog) + ∑ β  , (u , v )x (Dic) + ∑ β, (u , v )x (Hon) ++ ∑ β  , (u , v )x (Lap) + , 

β

w = exp ( ) , d < b0, d ≥ b , 

Figure 4. Industrial parks of Dingzhou in Nancheng Town: (a) Hebei Height Auto Parts Co., Ltd.;
(b) Hebei Changan Automobile Co., Ltd.

4.3. OLS and GWR Method

The traditional regression model performed the estimation of parameters based on the ordinary
least squares (OLS) method. In formulating independent variable x and global variable yi, OLS could
count the estimation value. It had the advantage of spatial stationary data regression estimation.
However, it was not ideal for spatial nonstationary data regression estimation. Proposed by the British
scholar Fotheringham in the field of spatial nonstationarity, geographically weighted regression (GWR)
extended the traditional regression model yi = β0 +

∑

k βk xik + εi [58]. This extension was due to
the advantage that, by applying the spatial weight matrix to the linear regression model, GWR could
display spatial structure differentiation [59,60]. Based on the GWR model, Equation (1) was established:

yi = β0(ui, vi) +
∑

j=1,k β1 (ui, vi)xij(GDP) +
∑

j=1,k β2 (ui, vi)xij(Pod)+
∑

j=1,k β3 (ui, vi)xij(Pog) +
∑

j=1,k β4 (ui, vi)xij(Dic) +
∑

j=1,k β5(ui, vi)xij(Hon)+
+

∑

j=1,k β6 (ui, vi)xij(Lap) + εi

, (1)

where yi denotes the industrial land transfer price of town i; (ui,vi) denotes the geographical coordinates
of town i’s administrative center; and βi (ui,vi) denotes the regression coefficient of town j.

Adaptive spatial kernels was used for the GWR model, as calculated by Equation (2):

wij =















exp
−1
2 (

dij
b )

2

, dij < b

0, dij ≥ b
, (2)

where dij denotes the Euclidean distance from regression point i to data point j; and b refers to
the bandwidth.
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Owing to its size directly affecting the spatial variation of the GWR model, the determination of
the bandwidth was very important for the establishment of the GWR model. The bandwidth could be
treated as a smooth parameter; the larger the bandwidth was, the smoother the parameter was [61,62].
An overly smooth model made the parameters in the entire study area tend to be similar, while it made
no difference between the parts. The best bandwidth should fall between these two situations [63–65].
Methods for bandwidth determination include cross validation (CV), Akaike’s information criterion
(AIC), Akaike’s information criterion corrected (AICc), and BIC/MDL [66,67]. This paper determined
the bandwidth by using AICc method.

5. Results

5.1. Results of OLS

OLS results were obtained after the industrial land transfer price was chosen as a dependent
variable and the six variables were chosen as independent variables (Table 2).

Table 2. Results of ordinary least squares (OLS).

Variable Coefficient p-Value Significance (Sig.)

Con 0.000 0 ***
GDP 0.128 0.027 **
Pod 0.073 0.612 -
Pog 0.278 0.002 ***
Dic −0.062 0.004 ***
Hon 0.009 0.095 *
Lap −0.042 0.072 *

Note: ***, **, and * indicate significance at the 0.1%, 1%, and 5% levels.

According to the coefficient value, variables showing a negative correlation with the industrial
land transfer price included Dic and Lap. Variables showing a positive correlation with the industrial
land transfer price included GDP, Pod, Pog, and Hon.

5.2. Parameter Estimation Results by the OLS Model and GWR Model

Using the GWR module in SAM software, the parameter estimation results were obtained (Table 3).
GWR explained 89.6% of the industrial land transfer price’s degree of variation rate, while OLS
explained 64.1%; GWR’s AICc was −229.362, while OLS’s AICc was 46.499. Residual (4.13) by the
OLS model was greater than the 1.45 obtained by using the GWR model. Moran’s I (0.015, p < 0.001)
indicated that GWR’s residuals were randomly distributed [68–71] (Figure 5). Therefore, GWR was
superior to OLS.

Table 3. Diagnostic statistic testing of geographically weighted regression (GWR) and OLS.

Method R2 AICc p-Value Residual

OLS 0.641 46.499 <0.001 4.13
GWR 0.896 −229.362 <0.001 1.45
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Figure 5. Parameter estimation results of GWR. (a) Residual of GWR’s distribution; (b) Moran’s I.

Using the GWR model, the driving variables’ regression coefficients were estimated (Table 4). The
regression coefficients of Pod, Pog, Dic, and Hon showed opposite characteristics, except GDP and
Lap, reflecting that the driving factors of the industrial land transfer price were complicated modes
under diverse spatial conditions.

Table 4. Descriptive statistics by GWR.

Variable Minimum Lower Quartile Median Upper Quartile Maximum

Con −0.33172 −0.14121 0.06055 0.10399 0.22170
GDP 0.12796 0.12805 0.12819 0.12825 0.12853
Pod −0.07349 −0.07346 −0.07342 −0.07339 −0.07330
Pog −0.27862 −0.27855 −0.27844 −0.27835 −0.27804
Dic −0.06175 −0.06175 −0.06168 −0.06167 −0.06159
Hon −0.00902 −0.00901 −0.00895 −0.00894 −0.00886
Lap 0.04142 0.04146 0.04162 0.04169 0.04193

Number of observations = 25.

6. Driving Factors’ Spatial Interaction Modes by the GWR Method

The spatial pattern of the industrial land price will be affected by the level of regional economic
development, traffic conditions, natural geographical conditions, and government policies [72,73].
According to the results of the spatial regression of the industrial land price, Gao et al. (2014) proposed
that the price of industrial land is affected by the economic development level, the traffic conditions,
the supporting facilities, the geological landform, and landscape ecology [74]. Their research method
mainly draws on the characteristic price model commonly used in the real estate market, and although
it can reflect the relationship between the characteristics of different elements and the land price to a
certain extent, its mechanism still needs to be further demonstrated [75].

6.1. Spatial Driving Pattern by Economy Conditions

The higher the economic growth rate of an area is, the greater its potential for economic
development will be [2,76]. A high-economic-growth area will attract more and more industrial layout
sites, thus raising the price of industrial land [2,15]. The per capita fiscal revenue can objectively reflect
the financial level of the local government. The more abundant the local government finances are, the
less dependent it is on the land. On the contrary, a government with tight finances relies too much
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on “land finance”, thus blindly raising the price of industrial land in order to obtain more financial
revenue [15].

GDP could affect the industrial land transfer price [77–79]. In our study area, the industrial land
transfer price was centered on the Zhuanlu Town and Pangcun Town in the north of Dingzhou City and
decreased from the northwest to the southeast. In the south, Zizi Town, Lijiagu Town, Xingyi Town,
and Xicheng Town formed four low-value centers. The results showed that the economic situation had
a greater effect on industrial land transfer prices in Zhuanlu Town and Pangcun Town than in the other
23 towns, but the impact on Ziwei Town, Liqingu Town, Xingyi Town, and Xicheng Town was not
obvious (Figure 6).

 

Figure 6. Regression coefficient of GDP.

6.2. Spatial Driving Pattern by Population Conditions

Pod’s regression coefficient distribution centered on the north of Zhuanlu Town and Pangcun
Town; it had a layered decline from the northwest to the southeast and formed four low-value centers
in Ziwei Town, Liqingu Town, Xingyi Town, and Xicheng Town. This showed that the population
density status had a greater effect on industrial land transfer prices in Zhuanlu Town and Pangcun
Town than in the other 23 towns, but the impact on Ziwei Town, Liqingu Town, Xingyi Town, and
Xicheng Town was not obvious (Figure 7). Specifically, a higher population density supports a greater
workforce and more factories. This finding confirms that these towns have a large population density,
a greater demand for land, and higher land prices.

The regression coefficient distribution of Pog centered on the south of Xizhong Town, Ziwei Town,
Liqingu Town, and Xingyi Town; it had a layered decline from the south to the north and formed
four low-value centers in Zhuanlu Town, Qingfengdian Town, Pangcun Town, and Liuzao Town.
This indicated that the population growth situation had a significantly greater effect on the price of
industrial land transfer in Xizhong Town than in the other 21 towns, but the impact on Zhuanlu Town,
Qingfengdian Town, Pangcun Town, and Liuzao Town in the north was not obvious (Figure 8). This
also confirms that the population, as the main consumer of land, and its growth, have a significant
positive impact on regional residential land prices.
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Figure 7. Regression coefficient of Pod.

 

Figure 8. Regression coefficient of Pog.

6.3. Spatial Driving Pattern by Location Conditions

Due to the existence of agglomeration benefits and scale benefits, the distance to the development
zone affects the spatial pattern of the industrial land price in study area [2,80]. The traffic road network
mainly improves the location conditions of industrial land, so as to reduce the transportation cost of
enterprise layout, and thereby affects the price of regional industrial land [2].

Distance from the economic center also plays an important role in the industrial land transfer
price [81–84]. Dic’s regression coefficient distribution centered on the south of Xizhong Town; it had a
layered decline from the southeast to the northwest and had two low-value centers in Liuzao Town
and Daxinzhaung Town in the north. This indicated that the distance from a town to the city seat had a
significantly greater effect on the price of industrial land transfer in Xizhong Town than in the other
24 towns, but the impact on Liuzao Town and Daxinzhuang Town was not obvious (Figure 9).

326



Land 2020, 9, 7

 
Figure 9. Regression coefficient of Dic.

6.4. Spatial Driving Pattern by Infrastructure Conditions

The distance to the hospital and schools affects the choice of the layout of enterprises by affecting
their employees’ medical treatment and children’s education, thereby affecting the price of industrial
land [15].

Hon’s regression coefficient distribution centered on the southwest of Xizhong Town and Xingyi
Town; it had a layered decline from the southeast to the northwest, and there were two low-value
centers in Liuzao Town and Daxinzhaung Town in the north. This indicated that the number of
hospitals per unit area had a significantly greater effect on the price of industrial land transfer in
Xizhong Town and Daxinzhuang than in the other 23 towns, but the impact on Liuzao Town and
Daxinzhuang Town was not obvious (Figure 10).

 

Figure 10. Regression coefficient of Hon.
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6.5. Spatial Driving Pattern by Natural Resource Conditions

The effect of the proportion of cultivated land on the price of industrial land is the same as that of
residential land. As this is most important reserve resource of construction land, higher proportions of
industrial land result in lower prices of industrial land [85–89].

Lap’s regression coefficient distribution centered on the southwest of Xizhong Town and Xingyi
Town; it had a layered decline from the southeast to the northwest, and two low-value centers in
Liuzao Town and Daxinzhaung Town in the north. This indicated that the proportion of cultivated
land had a significantly greater effect on the price of industrial land transfer in Xizhong Town and
Daxinzhuang than in the other 23 towns, but the impact on Liuzao Town and Daxinzhuang Town was
not obvious (Figure 11).

 

Figure 11. Regression coefficient of Lap.

7. Conclusions

The price of industrial land transfer is a product of various factors, such as the social economy,
resource endowment, and geological conditions. This paper selected eight factors from four aspects
(economic conditions, population conditions, traffic conditions, and topographic conditions) and
analyzed the influencing factors of the industrial land transfer price in Dingzhou City, China, by using
the OLS and GWR models. There are three main conclusions: (1) Compared with the traditional OLS
model, the GWR model can reveal spatial differentiation features of influencing factors affecting the
industrial land transfer price. (2) Factors that have a negative correlation with the industrial land
transfer price included the proportion of cultivated land area and the distance to the city. Factors that
have a positive correlation with the industrial land transfer price included the population growth rate,
economic growth rate, population density, and number of hospitals per unit area. (3) The results of
the GWR model showed that each driving factor had different impact patterns on each town; there
were significant spatial differentiation characteristics. For different towns, the economic conditions,
population conditions, traffic conditions, terrain conditions, and other factors had different degrees of
influence on the industrial land transfer price. A town should undertake corresponding measures
based on its own weak conditions.

Based on the above analysis, the development of the land market in Dingzhou City in recent years
has been relatively orderly. The local government monopolizes the land, guides the development
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of the land market by regulating and transferring the land price, promotes the rational and effective
utilization of the limited land resources in urban areas, and adjusts the layout of the industrial structure.
In the land market, the price difference of different township land use types, different locations, and
different land grades is obvious, which reflects the differential income of the land. The model of
influencing land prices obtained in this study is not only the result of the combination of government
regulation and land market development, but also the basis for further regulation and control of the
land price. According to the current distribution and changing trends of the land price, combined with
urban planning, industrial policy, and other factors, the government can guide reasonable changes
of the land price through the land market. With the implementation of the paid land transfer mode,
e.g., bidding and auctions, the government should not control the transfer land price in terms of the
specific price [90]. The land price is mainly determined by the market. The government should make
relevant land price policies in a timely and effective manner and guide the land users to use the land
considering the aspects of infrastructure, public service, supporting the environment, and maintaining
farmland reserve resources.

Because villages and towns are used as the minimum analysis unit, the influence of government
regulation and control policy on the land transfer price may be somewhat masked, which restricts the
accuracy of the analysis results to a certain extent [15]. Due to the continuous development of the city,
the urban land price changes with time. The price data of a certain year can only objectively reflect the
average trend of the urban land price and cannot analyze the evolution law of the urban land price on
any time scale. Therefore, one of the key points of future research will be to study the changes of the
main factors that affect the spatial pattern of the land price based on different periods of time.
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