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Abstract: In recent years, rural transformation has gradually become the focus of scholars and
governments in the context of global sustainable development; it is of great significance to
achieve urban-rural integration and coordinated development through studying the spatial-temporal
characteristics and driving mechanism of rural transformation development. This paper analyzes
the spatial-temporal characteristics of county-rural transformation development through drawing
into the transformation degree (TD) and coordination degree (CD) from the viewpoint of
“population-land-industry” (PT-IT-LT) in the Beijing-Tianjin-Hebei region. It explores the mechanism
of PT-IT-LT on the rural transformation in different stages through multi-element positioning in the
same space coordinate system and carries out functional regionalization on the basis of transformation
and coordination research. The results showed that: (1) The CD and TD were divided into four
types, namely, the lower-level, low-level, middle-level and high-level, and had a similar changed
tendency from 1990 to 2015, where the middle- and high-level were in the central counties of the
Beijing-Tianjin-Hebei region and the lower- and low-level were in the other parts of the region.
(2) According to the mechanism analysis, stages A and B were mainly influenced by industry
transformation; stage D was affected by population transformation; and stage E was influenced by
land transformation. (3) The Beijing-Tianjin-Hebei region was divided into an ecological conservation
area, a key development area and a core leading area, according to the study, which would
provide a scientific basis to achieve integration of the Beijing-Tianjin-Hebei region and regional
strategic optimization.

Keywords: rural transformation;  population-land-industry; ~ coordination degree;
Beijing-Tianjin-Hebei region

1. Introduction

Since reform and opening up, China has experienced a rapid urbanization process with
rapid socioeconomic development. Great changes have also taken place in the countryside at the
same time, including changes to the peasant living standard and rural living environment [1-3].
Rural transformation has been the main form of rural development driven by rapid industrialization
and urbanization, and the government has taken many reforms and policies to promote rural
economic development and improve the infrastructure [4,5]. The rural transformation has included
the spatial organization structure of villages and towns, developmental patterns of rural industry,
employment ways, consumption structure, land-use patterns and urban—rural relations [6-8]. Thus,
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rural transformation is an important link to promote urban and rural integration in the process of
rapid urbanization.

However, there are many problems during the process of rural transformation,
including weakening farmers, environmental pollution, village hollowing and the occupation
of cultivated land in China [9-11]. To pursue higher wages and better employment opportunities
offered by cities, young rural laborers have moved to work in the cities, leaving the aged at home in
agriculture roles, or whole families have moved to the cities, leaving empty houses in the countryside.
With the development of industrialization, a large number of polluting substances have also been
discharged into the village, which has brought about serious impacts on the rural environment [12].
The uncoordinated phenomenon in rural development has become increasingly obvious. Thus,
coordination has been an important part of the rural transformation and an important criterion to
measure whether rural development has been sustainable or not. Meanwhile the research of rural
transformation and coordination development has gradually attracted the attention of scholars over
recent years [13,14].

The study of rural transformation has mainly focused on the population, land and industry,
and it has had a great deal of research to analyze the coordination of rural development [7,13,15,16],
but the question of how to explain the development of rural transformation systematically and
comprehensively and how to explore the mechanism of “population-land-industry” (PT-IT-LT)—which
consists of three factors, population, land and industry—scientifically has still been difficult. To solve
these problems, this paper puts forward the coordination degree (CD) and TD, and combines them
with PT-IT-LT in the same space coordinate system in different stages. The TD refers to the transition
scale of the rural population, land and industry to the non-agricultural factors and the CD refers
to the coordination and conformity of the population, land and industry to the non-agricultural
transformation. Then this paper discusses the mechanism of PT-IT-LT on rural transformation in
depth, and carries out the functional regionalization to rural development innovatively on the basis
of a mechanism analysis and the spatial-temporal characteristics of transitional development in the
Beijing-Tianjin-Hebei region. The study is significant for the rural sustainable development and the
integration of the Beijing-Tianjin-Hebei region in the future, and it provides method references for the
study of rural development.

2. Methods and Materials

2.1. Study Area

The Beijing-Tianjin-Hebei region is the “capital circle” in China, which includes 13 cities and
200 counties (Figure 1). It is one of the most developed and prosperous regions and attracts worldwide
attention. By the end of 2015, the total population of the Beijing-Tianjin-Hebei region was 111 million,
and the urban population was 69.7 million; its urbanization rate was 62.5%. The gross domestic
product (GDP) was about $1 trillion and the per capita GDP had already exceeded $9000 in 2015.
Ever more rural people were attracted to work in the city as a result of the socioeconomic development,
and the urban and industrial extension led the rural economy surrounding the city to develop rapidly.
More farmers abandoned traditional agriculture and turned to modern agriculture for higher earnings;
great changes have taken place in the rural areas of the Beijing-Tianjin-Hebei region over the past
30 years. Thus, the region was a typical case area to study rural transformation over the past 20 years.
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Figure 1. Study area.

2.2. Data and Methods

The urban-rural system is made up of the population, land and industry. The population is the
main body of the system, whose behavior can change the system by using other factors. Land is
the carrier of the system, which can supply the living and working space for the population and
guarantee industrial development. Industry is the power supply of the system, which can improve
the living standard of the population and promote the system to rise to a higher level [17,18]. Thus,
the population, land and industry are the essential factors of rural transformation [7,13]. These factors
are interactive with each other in the process of transformation, and their coordination relationship has
promoted the development of the urban-rural system. With socioeconomic development, the second
industry and the tertiary industry have expanded their scale continuously; ever more of the rural
population has been attracted to the city for its high living standard, which has accelerated the process
of urbanization in recent years and increased the demand for living-space land [3,14]. Meanwhile,
the external population has made a great contribution to the urban economy and expanded the scale of
cities. The population, land and industry have been interactive with each other to form a development
cycle system. Therefore, studying the rural PT-IT-LT has aided the understanding of the developing
law of the rural system and has been of great significance to promote the coordinated development of
urban and rural areas.

Population, land and industry are regarded as important factors in the process of rural
transformation. Population transformation refers to farmers moving into towns to engage in
non-agricultural employment or to live; land transformation refers to farmland becoming construction
land; industry transformation refers to agriculture turning into the second and tertiary industries,
which produces rural development. Thus, this study uses these three indicators to analyze the rural
transformation degree (TD). This includes the proportion of agricultural labor with non-agricultural
employment accounting for the total agricultural labor (PT) and the proportion of non-agricultural
output value accounting for the GDP (IT), which came from the statistical yearbook of Beijing,
Tianjin and Hebei [19-21], and the proportion of urban-industrial and mining land accounting for
the total land area (LT), which was provided by the Resource and Environment Science Data Center of
Chinese Academy of Sciences (http://www.resdc.cn) [22-24]. Two important indicators, the CD and
TD, have been defined to describe the development of the rural transformation in the county.

All data had to be dimensionless to control the indicator value, which was from 0 to 1, allowing
it to be calculated easily, and the indicators were given weights by mean deviation (Table 1). The CD
with three indicators was acquired by Equation (1), which was improved by the formula for coupling
coordination [25]; the formula aimed to test the consistency of change in PT-IT-LT, and its value was
between 0 and 1. The closer to 1 the value was, the better the coordination relationship of the three
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indicators. The TD was obtained by adding three indicators with different weights (Equation (2)) [23,26].
The counties in the Beijing-Tianjin-Hebei region were seen as sample points to study the characteristics
of rural transformation development by cluster analysis. The cluster analysis regarded the TD as basic
ordered data, and added the CD and PT-IT-LT to the unified coordinate system; then the study divided
the transformation development types according to the variation trend of the TD, CD and PT-IT-LT;
in the last, the study named the transformation development types by multidimensional elements:
“population-land-industry” + “coordination degree” + “transformation degree”.

Table 1. Indicators of rural transformation.

Criteria Layer Index Layer Weights

The proportion of agricultural labor with non-agricultural

Population employment accounting for the total agricultural labor.

0.387

The proportion of urban-industrial and mining

Land land accounting for the total land area.

0.239

The proportion of non-agricultural output value

I : .
ndustry accounting for gross domestic product.

0.374

_ PTxIT x LT

CD .
( PT+13T+LT )

TD = axPT+p xIT+vy xLT )
3. Results

3.1. Coordination Degree

The study used the improved Equation (1) to obtain the CD of the PT-IT-LT (Figure 2). It used
the quartering method to analyze the result in different periods: the first stage was the lower-level
coordinate whose degree was from 0.0 to 0.25; the second stage was the low-level coordinate whose
degree was from 0.25 to 0.50; the third stage was the middle-level coordinate whose degree was from
0.50 to 0.75; the last stage was the high-level coordinate whose degree was from 0.75 to 1.0.
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Figure 2. Coordination degree (CD) from 1990 to 2015.
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In time, the CD of the PT-IT-LT changed to high-level from low-level, and the mean value of
the CD was 0.14, 0.20, 0.26 and 0.28 from 1990 to 2015. From 1990 to 2015, the CD was generally
lower-level, but the proportions accounting for the total counties decreased gradually, and the values
were 83.44%, 70.70%, 61.78% and 56.69%. The proportions of the low-level, middle-level and high-level
CD accounting for the total counties increased from 1990 to 2015, which showed that the CD of rural
PT-IT-LT in the Beijing-Tianjin-Hebei region continuously improved. With the economic development,
ever more farmers gave up agriculture and left rural areas to work in factories; the demand for land
increased, and the government had to take measures to alleviate the conflict between population
and land.

In terms of space, most counties belonged to the lower-level CD from 1990 to 2015, but they had
great spatial differences. The high-level CD of PT-IT-LT applied to Beijing and Tianjin; few counties
occurred in the center of the Beijing-Tianjin-Hebei region (Figure 3). A circle structure from southeast
to northwest Beijing-Tianjin-Hebei was clear; the CD of coastal counties was greater than for those
far from the sea, which reflected the order of socioeconomic development in the region. The CD of
some southeastern counties had reached the middle-level in 2015, while the northwestern counties
were still at the lower-level, compared with 1990, because the economic development in the southeast
with more advantages was faster than for the northwest, and its economy promoted the rural areas to
develop in a more coordinated manner.

a. I.QOO b. 2000

/' Coordination degree

lower-level

I 1ow-level
.~ Bl middie-level
- I high-level
n » P -"l; | Nodata
s L v 0 200 km
€. 2010 d. 2015 O

Figure 3. Coordination degree (CD) in Beijing-Tianjin-Hebei region.
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3.2. Transformation Degree

The study obtained the rural TD of different counties by the linear weighting of three indicators
from 1990 to 2015. According to the value of the TD, the study divided rural transformation into
four types: lower-level transformation (0-0.25), low-level transformation (0.25-0.50), middle-level
transformation (0.50-0.75), and high-level transformation (0.75-1.0). From Figure 4, no counties
in the region achieved the high-level transformation, and most of the counties remained at the
lower-level transformation (52.86%) in 1990. The proportion of high-level transformations increased,
and the proportion of lower-level transformations decreased from 1990 to 2015; there were 10 counties
with high-level transformation in 2015, while the number with lower-level transformation was only
3, accounting for 1.91% of the total counties. The result reflected that the level of the TD in the
Beijing-Tianjin-Hebei region gradually became better from 1990 to 2015, and there was a great difference
in these counties because of their different bases in different periods.

In terms of space, there was a spatial development trend similar to that of the CD from 1990 to 2015.
Beijing and Tianjin were the cores of this region, and the TD of their counties was always higher than for
other counties, reaching high-level transformation in 2015 (Figure 4). However, the northwestern area
of the Beijing-Tianjin—-Hebei region was at the lower-level from 1990 to 2015. This shows that regional
differences were a serious problem that hindered the development of urban and rural integration.

b. 2000

Transformation degree
lower-level

B ow-level

I iddic-level

- high-level

[ Nodata

] 200 km

| S |

Figure 4. Rural transformation degree (TD) from 1990 to 2015.
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To analyze the differences in the TD, this study obtained the speed of transformation for the
periods of 1990-2000, 20002010 and 2010-2015 (Figure 5). The speed for 1990-2000 was higher
than that for 2000-2010 and 20102015, and the speed for 1990-2000 and 2000-2010 did not follow
an obvious trend, but the speed for 2010-2015 in the southeast of the Beijing-Tianjin-Hebei region
was faster than for other regions. However, the speed decreased gradually from 1990 to 2015, and its
change trend was opposite to that of the TD. Thus, the higher the transformation level was, the lower
its speed.

\‘! 4

Change of rural
transformation
[0-0.005)
W [0.005 -0 .010)
= [0.010-0.015)

y -(0.015-1)
O > b ' Nodaw
W m
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Figure 5. Change of transformation degree (TD) from 1990 to 2015.

3.3. Rural Transformation—Coordination Development

The study obtained the fitting curves of the PT-IT-LT, CT and TD by disturbance translation
with 18 iterations, which avoided the volatility of the sample counties” data. Then, according to the
coupling results of all the factors, the rural transformation—coordination development was divided into
five types: fast industry lower-level coordination and transformation development (A), fast industry
and population lower-level coordination and low-level transformation development (B), high factors
lower-level coordination and low-level transformation development (C), fast population low-level
coordination and middle-level transformation development (D) and fast land middle- and high-level
coordination and transformation development (E) (Figure 6).

™

CD

0.50

1 31 61 91 121 151 181 211 241 271 301 331 361 391 421 451 481 511 541 571 601

Figure 6. Rural transformation-coordination and population-land-industry (PT-IT-LT).
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(1) The fast industry lower-level coordination and transformation development (A) described
the industry transformation increasing continuously with rapid growth and was higher than the
population and land transformation. The CD and land transformation had lower-level stability,
and the TD was lower-level but increased slowly. This reflected that the industry transformation had
an influence on the rural TD but had no effect on the rural CD.

(2) The fast industry and population lower-level coordination and low-level transformation
development (B) described the industry and population transformation growing quickly, but the land
transformation and CD increasing very slowly. The TD was low-level and improved with the change
of industry and population transformation. Thus, this showed that the industry and population had
a larger impact on the rural TD than the land but a smaller function for the rural CD.

(3) The high factors lower-level coordination and low-level transformation development (C) was
a type for which the population, industry and land were relatively stable and without significant
change. However, the coordination was still lower-level and it had a high volatility similar to the
change of the land transformation. It is clear that the land transformation was promoting the change of
the rural CD, and the rural TD was affected by population, land and industry together in these counties.

(4) The fast population low-level coordination and middle-level transformation development (D)
showed that the TD was middle-level and increased rapidly with the change of population. Meanwhile,
the CD had reached the lower-level and its growth was slower than that of the TD. The amplitude for
the land transformation and industry was also lesser than that of the population transformation. Thus,
the population was the main factor influencing the rural transformation in the regions.

(5) The fast land middle- and high-level coordination and transformation development (E)
was the most highly developed type, whose TD and CD were middle- or high-level and whose
population transformation and industry transformation were also high-level in these regions. However,
the increase of land transformation was more than other types and arrived at the high-level, as for the
population and industry in the previous sample points. Accordingly, land was the most important
factor for the rural transformation in these counties.

According to the characteristics of different rural transformation types, we found the developing
state of different counties from 1990 to 2015, and detected the leading factors influencing the TD and
CD, which would provide support for the functional subzones of the rural transformation development
in the Beijing-Tianjin-Hebei region and greatly enlighten the study of rural development.

4. Discussions

4.1. Mechanism of Population-Land—Industry to Rural Transformation

This paper uses the CD and TD to describe the spatial and temporal characteristics of rural
transformation development from the view of PT-IT-LT in Beijing-Tianjin-Hebei. It shows the difference
among these counties from 1990 to 2015. The rural transformation development has been divided five
types by cluster analysis and multidimensional element naming, which revealed the development
characteristics of different counties easily because of the different influences of population, land and
industry. Thus, it was very necessary to further analyze the mechanism of PT-IT-LT on the rural
transformation development (Figure 7). The study has important value for achieving urban and rural
integration and coordinated development of the Beijing-Tianjin-Hebei region in the future.

The population mainly refers to the rural population, which is subject to the rural system.
These people live in the countryside with their own land and have engaged in agriculture for a long
period of time. With the social development, cities have appeared gradually and their economies
have boomed rapidly. Many in the rural population have been attracted to the cities for a high quality
of life. However, the cities have continued to expand at a higher speed in modern times, and more
from the agricultural population have moved into cities and become part of the urban population.
There have also been many surplus rural labors becoming migrant workers for a higher income without
farming, and the living standard of the rural population has gradually improved. The rural population
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migration and non-agricultural employment has been better for relieving the employment pressure of
surplus rural labors; it has had important effects as shown in the rural transformation development in
Figure 6 (D). However, there have been lots of problems, such as agriculture subject weakening and
village hollowing, in the Beijing-Tianjin-Hebei region.
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Figure 7. Mechanism of population-land-industry (PT-IT-LT) transformation in Beijing-Tianjin-Hebei.

Land is the material base for human living and is the object of the rural system. Rural transformation
has mainly been the change between farmland and construction land, which were the important forms
bearing human production and life, but the two were usually antagonistic. The expansion of urban
environments has required lots of construction land, which often occupied large areas of farmland
before the farmland protection was formulated. Now, the land transfer has become popular in villages;
the rural labor has been outflowing, especially in the developed areas. The land transformation has
had a great influence on rural development with the rise of land prices, as shown in Figure 6 (E);
the high-speed growth of land transformation has promoted the rural transformation and coordination
to reach high-level. The quality of farmland has decreased, although the quantity of farmland has been
protected without preventing urban sprawl, and the adjustment of production structure as a result of
land transfer may also threaten food safety in the future.

Industry is a necessary link between population and land, and it provides a guarantee for social
development. In the early stages of human society, agriculture was the only industry, but cities boomed
little by little with the development of secondary industries and tertiary industries. The development
of industry was the main cause of population migration and land transfer. Thus, the study selected
non-agricultural industry for rural industry transformation. The industry greatly improved the living
standard of farmers, and eliminated the rural poverty and back-warded to form new countryside,
as shown in Figure 6 (A and B). However, the secondary industry brought lots of pollution to the
village; the rural environment was damaged and more serious illnesses occurred in recent years than
in the early years because of the soil and water pollution.

Through an analysis of the effect of population, land and industry on the rural transformation,
the study found that there were also many problems in the process of factor transformation as a result
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of no coordination among these three factors. Thus, in the study of transformation development,
coordination must be considered. The study used a quartering method to obtain a different level of the
CD and TD, which was lower than for other studies. However, this made the mechanism of PT-IT-LT
on rural transformation development clear to analyze; it was more scientific to divide the types of
rural transition development and diagnose the problems of regional differences.

However, an important factor was policy influencing on the rural transformation development in
China. The policy had a guiding function to the rural development and promoted transformation of the
PT-IT-LT, such as new countryside construction and modern agriculture development, which formed
typical villages as the pilot to build new rural communities and form many famous rural brand
industries in China. This paper mainly analyzed the rural transformation development from the
perspective of PT-IT-LT; it did not describe rural development policies in detail. However, policy was
essential for rural development, and further research is needed in the future.

4.2. Functional Regionalization of Rural Transformation Development

According to the results of discussions on the relationship between the TD and CD, the counties
in the Beijing-Tianjin-Hebei region were divided into five types. The study gave each type a different
score: “A” was 1, “B” was 2, “C” was 3, “D” was 4 and “E” was 5; then, each county acquired
a score for its rural transformation—coordination development from 1990 to 2015. The study developed
the county-rural transformation by dividing the functional regionalization by the mean score of
the transformation—coordination development, which included the ecological conservation area,
key development area and core leading area (Figure 8).

The core leading areas were mainly located in the center of the Beijing-Tianjin-Hebei region,
and belonged to the counties of Beijing and Tianjin; these included 11 counties. The region was one of
the most densely populated areas and was the political and economic center in China. The rural TD
and CD were middle- and high-level, and their rural area reached the higher development level with
high urbanization and industrialization. Thus, the land transformation was the major leading factor to
promote village development, but land price in the region was much higher than for other regions,
which was a resistance for the rural development of the future. However, the rural development had
been at a high level in the region; it should keep the development state and lead other regions to form
sustainable and scientific rural development as the guidance core.

The key developing areas included 79 counties accounting for 50% of the total, laying to
the south and central parts of Beijing-Tianjin-Hebei. These regions’ TD and CD were middle-
and low-level, and their rural development was still lower than that of the core leading area.
However, the region had large development drivers, including the population and industry. With the
socioeconomic development, many heavy factories in Beijing or Tianjin moved to the counties in
Hebei, which improved the local economic development and promoted more of the rural population
to work at the factory. Meanwhile, the rural population of the counties around Beijing, Tianjin and
Shijiazhuang was attracted to the urban areas for high earnings; some people became part of the urban
population and some worked in the city for a long period of time. Thus, the driving factors in the
region were the population and industry transformation. However, there were some serious problems
with the rural transformation development in the region, such as farmers weakening, environmental
pollution and village hollowing in recent years, because the CD of the population, land and industry
was lesser than for Beijing and Tianjin. However, the region should continue to develop and build the
new sustainable rural areas, whilst also considering the factors in the process of rural development.

The ecological conservation area was in the north and west of the Beijing-Tianjin-Hebei region
and included 67 counties, whose TD and CD were low- and lower-level. These counties were also near
Beijing and Tianjin, but their rural development was worse than that of the core leading area and the
key developing area because of their poor natural conditions. The population was also attracted to
Beijing and Tianjin without local industry support, which formed the “siphon effect”, and many poor
counties and poor villages appeared around Beijing. Thus, the rural development in the region clearly
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lagged behind other areas. However, there were also rich natural eco-tourism resources and cultural
deposits; the industry transformation promoted rural development in the region for tourism and
leisure services, but far away from environmental pollution. Thus, the region had great development
potential and needed to wait for the help of the key developing area and core leading area. Now it
should uptake the task of environmental protection in the Beijing-Tianjin-Hebei region as an ecological
conservation area.

" Functional regionalization

Ecological conserving arca
I Kcy developing area
- Core leading area

Nodata
2 o 0 100 km
(I

Figure 8. Functional regionalization of rural transformation development in the Beijing-Tianjin-Hebei
region.

5. Conclusions

This paper analyzed the county-rural transformation development in the Beijing-Tianjin-Hebei
region from 1990 to 2015 from the perspective of PT-IT-LT, and obtained the TD and CD using
a coupling method with multi-indicators. The rural transformation—coordination development was
divided into five types and the functional areas were divided into three types, including the ecological
conservation area, key development area and core leading area, which provided reference and research
methods for the coordinated and sustainable development in Beijing-Tianjin-Hebei.

(1) The CD and TD were divided into four types: lower-level (0-0.25), low-level (0.25-0.5),
middle-level (0.5-0.75) and high-level (0.75-1.0). These had similar changing tendencies from 1990
to 2015. Middle- or high-level counties were located in the central area of the Beijing-Tianjin-Hebei
region, and lower- or low-level counties were located in the other regions. There were a large number
of differences among the counties because of the influence of the population, land and industry.

(2) The rural transformation—coordination development was divided into five stages:
fast industry lower-level coordination and transformation development (A), fast industry and
population lower-level coordination and low-level transformation development (B), high factors
lower-level coordination and low-level transformation development (C), fast population low-level
coordination and middle-level transformation development (D) and fast land middle- and high-level
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coordination and transformation development (E). Each stage had its own characteristic. The results
showed that according to the mechanism analysis of PT-IT-LT to rural transformation, stages A and B
were mainly influenced by industry transformation, stage D was affected by population transformation,
and stage E was impacted by land transformation.

(3) The study carried out functional regionalization of rural transformation development in the
Beijing-Tianjin-Hebei region on the basis of coupling of the CD and TD and the mechanism of PT-IT-LT.
The functional areas were segmented into three areas, which were the ecological conservation area,
the key development area and the core leading area. The core leading area included 11 counties,
which were already of high-level rural development; the key development area included 79 counties,
whose priority needed to be given to rural development; the ecological conservation area consisted of
67 counties, which should promote rural development in the region for tourism and leisure services.
The functional regionalization of rural development could provide a scientific basis to achieve the
integration of the Beijing-Tianjin-Hebei region and regional strategic optimization.
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Abstract: The balance between population and water and land resources is an important part of
regional sustainable development. It is also significant for the ecological civilization in China and
can help solve the Three Rural Issues (agriculture, countryside and farmers) in China. The Silk
Road Economic Belt and Maritime Silk Road in twenty-first Century Strategy have brought new
opportunities for the Hexi Corridor, which is facing challenges in the sustainable development of
rural settlements. In this paper, we analyzed the temporal-spatial differentiation of rural settlement
patterns in Shandan County of Hexi Corridor and studied the spatial association between rural
settlements and water-land resources. Results show that the total area of rural settlement patches
(CA), the number of rural settlement patches (NP), the mean patch area (MPS), the maximum
patch areas (MAXP), the minimum patch areas (MINP) and the density of rural settlement patches
(PD) changed more rapidly from 1998 to 2008 than from 2008 to 2015. In the second period, the
indices mentioned before did not change significantly. The kernel density of rural settlements is
basically consistent in three periods. Rural settlements mainly distribute along major roads and the
hydrographic network and the kernel density of rural settlements decreases in the direction away
from these roads and the hydrographic network. In addition, rural settlements in Shandan County are
densely distributed in some regions and sparsely distributed in other regions. The dispersion degree
of rural settlements increased from 1998 to 2008 and tended to be stable after 2008. These lead to the
dispersion, hollowing and chaos of rural settlements in Shandan County. The spatial distribution of
rural settlements in Shandan County is closely related to that of cultivated land and the hydrographic
network. Our results might provide a theoretical basis for the reasonable utilization of water and
land resources in Shandan County. Ultimately, a balance between population and water and land
resources and regional sustainable development can be achieved.

Keywords: Micro-study; rural settlements; spatial association; dispersion degree; Shandan County in
the Hexi Corridor

1. Introduction

Settlement refers to a place where people concentrate and settle down for living and production
purpose. It can also be called residential settlement. According to their characteristics and sizes,
settlements can be classified into two categories: urban settlements and rural settlements. Currently,
there are about 590 million permanent population living in more than 2 million villages in China, so
rural settlements are the main form of settlement for Chinese population [1].
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In the world, research on rural settlement geography began in the 19th century. ]. G. Kohl,
as the originator of rural settlement research, systematically discussed the relationship between
settlement location and population concentration in his book The Relationship between Human Traffic
and Terrain in 1841 [2]. Since then, many researchers have begun to explore the relationship between
settlements and environment. For example, Dohme, Matlakowski, Hunziker et al. analyzed house
forms in different regions and their adaptability to the geographical environment [2]. Ratzel, the main
representative of environmental determinism, explored the dependence of settlement distribution
on the natural environment [2]. Lugeon illustrated in detail the relationship between settlement
location and environmental factors such as terrain and sunlight [2]. Brunhes comprehensively studied
the relationship between rural settlements and the environment in his book Principles of Human
Geography [3]. Blache, the representative of environmental possibilism, analyzed the relationship
between residential buildings and the environment, building materials, house forms [4]. From 1920s
to 1960s, there was more and more research on rural settlements. Demangeon in France, Kovalev in
the Soviet Union and Doxiadis in Greece et al. qualitatively analyzed the formation, development,
type and function of rural settlements [5-7]. After 1960s, metrology concept was introduced in rural
settlement research which then entered a qualitative and quantitative stage. Rural Settlement in an
Urban World (Bunce) [8], Rural Settlement and Land Use (Chisholm) [9] and Determination of Settlement
Patterns in Rapidly Growing Rural Areas (Goodwin) [10] were such examples. Since 2000, research on
rural settlements has been focused on their spatial layout and influencing factors [11], their spatial
form and type [12-14], the evolution and reconstruction of rural settlement patterns [15-17], land use
and landscape ecology [18,19] and the social perspective [20,21].

In China, the research on rural settlements appeared relatively later. Influenced by Western
research on this topic, some researchers began to study rural settlements in 1930s. Lin published
his paper Discussion on Settlement Classification on the Journal of Geography, Chen published his paper
Settlement near Zunyi on the Journal of Acta Geographica Sinica and Yan published his paper Xikang
Living Geography on the Journal of Acta Geographica Sinica [22-24]. These researchers preliminarily
analyzed the relationship between settlements and geographical environment. From 1950s to 1960s,
some researchers extensively studied settlement geography according to the actual situation of village
and town planning in China. In 1950, Wu published his paper How to Do Urban Survey, in which
he classified settlements and proposed to use urban degree to determine whether a settlement had
reached the development level of urban areas [25]. In 1959, Zhang and Song published their paper Basic
Experience of Planning of People’s Commune Econonty in Rural Areas. They put forward three principles
for the layout of residential settlements [26]. First, it should be closely related to the overall planning
of commune and be conducive to further development and production. Second, it should adapt to
river network. Third, it should consider the influences of various natural conditions, the original
residential settlements, major traffic lines and their relationship to residential settlements. From 1970s
to 1990s, Ye, Zheng, Chen et al. extensively studied rural settlements in China [2]. Rural settlement
geography and urban geography were thus developed rapidly. Jin systematically studied the formation,
classification and regional differences between Chinese rural settlements in his book Rural Settlement
Geography published in 1988 and his book Chinese Rural Settlement Geography published in 1989 [27].
Recently, rural areas have entered a new developmental stage as the rapid progression of New
Urbanization in China and the proposal and implementation of national policies such as Three Rural
Issues, New Countryside, Coordination of Urban and Rural Development, Beautiful Countryside [28].
The spatial density and form of rural settlements in China have changed significantly. A series of
research on rural settlements including their form and structure [29-32], their function [33,34], their
evolution and driving mechanism and the hollowing and arrangement of rural settlements [35-37]
has been conducted. The research areas mainly include the southwest Karst mountain area, the hilly
area of the Loess Plateau, the Huang-Huai-Hai plain, the Bohai rim region and the Chang-Zhu-Tan
area [30,35,38]. Integrated application of GIS, RS and landscape methods for rural settlement research
is increasing and macro-scale research is changing to micro-scale research.
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In China, oasis area accounts for 3-5% of the total area of arid region but it can provide resources
supporting more than 90% of the population and create more than 95% of industrial and agricultural
output value. Shandan County is a typical arid oasis region. Rural settlements are distributed in
this area and human activities such as agricultural production and processing also occur in this area.
Rural settlement is the main form of spatial agglomeration of rural population in Shandan County.
Water and land resources are the most basic constituents of oasis and the existence and development
of rural settlements are restricted by these two factors, which eventually determine the scale and
carrying capacity of rural settlements [39]. Restricted by agricultural production technology, water
and land resource endowment as well as rural population in Shandan County are closely related to
the formation, scale, structure and change of rural settlements and the exploitation and utilization
of water and land resources will be reflected in the settlements in oasis [40]. With the integrated
development of urban and rural areas, the residents’ quality of life in Shandan County is greatly
improved. The flow of people, resources and information between urban and rural areas is being
strengthened. On the one hand, rural labor force is transferred to urban areas and some rural land
is converted into urban land (with urbanization rate increasing from 14% in 1998 to 42.44% in 2015).
Because of large-scale population transfer, rural areas tend to “Hollowed”. On the other hand, the
change of rural residents’ living standard and lifestyle lead to new requirements of production and life
in rural areas. This causes the number of rural settlements to grow, the cultivated area to expand and
the density of the hydrographic network to increase. The structure and form of rural land use have
changed greatly, so the relationships between population and water and land resources have changed
adaptively, which will affect regional sustainable development.

Water and land resources are the most basic constituents of oasis. In fact, oasis can be simply
defined as a place with water in desert. The abundance of water resources determines irrigated land
area, which further affects the oasis’s carrying capacity for social economy. Settlement is a place of
oasis population aggregation and it is also the concentrated expression of human economic activities.
The spatial layout of oasis settlements is determined by the long-term interaction between settlements
and the environment. The spatial association between oasis settlements and water and land resources
is an important factor influencing the adaptability of the relations among population, land and water.
Shandan County, located in the middle of Hexi Corridor, has special geographical location, where
water and land resources are scarce, the economy is relatively weak and the ecological environment
is fragile. Shandan Country is a typical arid oasis region and the relationships between population
and land resources and between population and water resources are complex and sensitive, which
will affect regional sustainable development by different allocation of resource [40]. Therefore, we
explored the temporal-spatial differentiation of the rural settlement patterns in Shandan County from
1998 to 2015. Further, we studied the spatial association between rural settlements and water and land
resources. Finally, we revealed the general pattern of the temporal-spatial change of rural settlements.
The results might provide a theoretical basis for the reasonable utilization of water and land resources
in Shandan County, help provide decision-making basis for the government and achieve regional
sustainable development. Meanwhile, this study is important for deepening and expanding the theory
of research on oasis settlements, guiding the construction of new socialist countryside, scientifically
planning and building rural settlements and promoting the integrated development of urban and
rural oases.

2. Overview of the Research Area

2.1. Natural Geography

Shandan County is located in the middle of the Hexi Corridor and is the eastern “gate” of Zhangye
City in Gansu Province of China. Shandan County is often known as “the wasp-waist of corridor” and
“the throat of Ganliang”. In fact, the ancient “Silk Road” passes this area. Shandan County is bounded
by Yongchang County in the east, Minle County in the west, Ganzhou District in the northwest, the

375



Sustainability 2017, 9, 2277

Huangcheng District of Sunan Yugur Autonomous County in the southeast, the Lenglong mountain
range of the Qilian Mountains and Qinghai Province in the south and Longshou Mountain in the north.
The other side of Longshou Mountain is Alashan Right Banner in the Inner Mongolia Autonomous
Region. Shandan County is a typical oasis. It has a total area of 5402.43 km?, a north-south length
of 136 km and an east-west width of 89 km. It is in 100°41'-100°42’E and 37°56'-39°03'N (Figure 1).
This area has an alpine semi-arid climate, with uneven distribution of seasons, strong solar radiation,
long sunshine hours, low temperature, large temperature difference between day and night, little but
concentrated rainfall, high evaporation, low humidity and short frost-free period. The mean annual
temperature is about 6.5 °C, the mean annual precipitation is 199.4 mm, sunshine hour is 2964.7 h,
evaporation is 2351.2 mm and the frost-free period is 165 d. Its altitude ranges from 1549 to 4444 m
above the sea level. The highest point is in the Lenglong mountain range of Qilian Mountains. The
lowest point is in Xitun Shahe of Dongle County. There are the Maying river, Huocheng river, Sigou
river and Shandan river in Shandan County. In addition, there are many ditches such as Liushui Kou,
Ciyao Kou, Nanshan Kou.
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Figure 1. Regional location map of Shandan County.

2.2. Social Economy

Shandan County has jurisdiction over 2 townships (Ligiao and Laojun), 6 towns (Qingquan,
Chenhu, Huocheng, Weiqi, Dongle and Damaying), 110 villages, 6 committees and 754 villager groups.
It had 167.3 thousand permanent residents in 2015, among which urban population was 71,000. Thus,
the urbanization rate was 42.44%. There are 14 minorities living in Shandan County including Hui,
Dongxiang, Tibetan, Manchu, Zhuang, Miao, Tu, Tujia, Yugur, Bonan, Mongolian, Yi, Daur and
Xibe. These minorities have a population of 747, accounting for 0.39% of the total population in
the county. The GDP of Shandan County was 4.3 billion Yuan in 2015 and the ratio of three sectors
(primary, secondary and tertiary) was 22.5: 26.5: 51in 2015. Clearly, the primary and secondary
industries accounted for small proportions. Considering the total economic output, the per capita
disposable income of farmers (10,526.6 Yuan) and the per capita disposable income of urban residents
(19,445.1 Yuan), the industrial structure of Shandan County is relatively advanced.
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3. Methods and Data Sources
3.1. Methods

3.1.1. The Indices of Rural Settlement Pattern

The indices of rural settlement pattern, such as CA, NP, MPS, MINP, MAXP and PD were used
to analyze the evolution and differentiation of rural settlements in Shandan County and reflect their
structural composition and spatial characteristics. Among the indices mentioned before, MPS = CA/NP
and PD = NP/SCDunty area-

3.1.2. Dispersion Degree

By using different size grids, the temporal-spatial change of rural settlements can be better
revealed. The land use vector data (rural settlement patches) in 1998, 2008 and 2017 were converted
into grid data (7055 grids) with a resolution of 1 km x 1 km. Dispersion degree of rural settlements
refers to the amount of map patches that rural settlements occupy in each grid. The change in
dispersion degree can reflect the temporal-spatial process of dispersion, mergence and disappearance
of rural settlements [31].

3.1.3. Kernel Density

According to the nonparametric method for calculating surface density, the kernel density of rural
settlements was determined. The higher the kernel density, the higher the distribution density of rural

settlements. The formula was: .
1 d;
f(x/y):mzik<#> 1)
i

where f(x,y) is the density estimate at (x,y),  is the number of observations, & is bandwidth (Mean
Integrated Squared Error (MISE) is used in bandwidth estimation), k is Kernel function (Gaussian
Kernel Function), d; is the distance between position (x,y) and the ith observation point.
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where ¢ is standard deviation and x” is the center of Kernel function [41].

The GIS-based Kernel Density Estimation (KDE) method used in this paper is based on a moving
window to calculate and output the point density of each grid cell. The specific methods are: (1) Define
a search radius, move the circle and count the number of events that fall within the circle; (2) Determine
the size of the output grid according to the density precision requirements; (3) Calculate the density
contribution value of each event to each grid in the circle through the kernel function; (4) Assign
density value to each grid and its value is the sum of the density contribution value of each event in
the grid; (5) Output the density value of each grid. By setting different search radius, a better density
distribution effect was achieved in this paper [42].

3.1.4. Spatial Hotspot Detection

Detection of a hotspot (or a coldspot) in spatial data and temporal-spatial data sets is very
meaningful. Spatial hotspot detection (Getis-OrdG;") was used to determine whether the number of
rural settlement patches was significantly large or small (in statistics) in some regions. Then, the
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hotspots and coldspots were visualized for further study of the differentiation of rural settlement scale.
The equation was:

j=1 j=1

where wj;(d) is spatial weight defined according to distance principle and x; and x; are variables in i and
j zone, respectively. If Z(G;") is positive and statistically significant, the area will be a hotspot area, i.e.,
a large number of rural settlement patches accumulate in this area. If Z(G;”) is negative and statistically
significant, the area will be a cold spot area, i.e., rural settlement patches are sparsely dispersed in
this area.

3.1.5. Spatial Association Model

In this paper, we proposed a model based on grids for exploring the spatial association between
population and land resources and between population and water resources. ArcGis spatial overlay
tool was used to obtain the distribution of spatial association.

K= Sruml settlements/scultivnted land (5)

L = Syural settlements /thdmgmphic network (6)

where S,,1 settiements i the area of settlements in each grid, Sy ivated 1and 1S the area of cultivated land
in each grid and Hyygrographic network 1S the length of the hydrographic network in each grid. A larger K
value indicates that there is a lack of cultivated land in the grid and the conflict between population and
land resources is serious. On the contrary, a smaller K value suggests that there is enough arable land
in the grid and the conflict between population and land resources is not evident. Relevant research
shows that under the strong control and guidance of the hydrographic network in the arid oasis area,
the length and density of the hydrographic network are closely related to the water supply [40,43].
The water supply of the hydrographic network determines the size of irrigated land, which then
also determines the carrying capacity of the population. Therefore, a larger L value indicates that
the density of the hydrographic network is low and the water supply is inadequate in the grid but
rural settlement size is larger and cannot be carried by water supply of the hydrographic network, the
conflict between population and water resources is violent. Otherwise, a smaller L value means that
the density of the hydrographic network in the grid is high and the water supply is adequate in the
grid, rural settlement size is smaller and can be carried by water supply of the hydrographic network,
the conflict between population and water resources is not evident.

3.2. Data Sources

The data came from four sources. (1) Basic maps. Topographic map (1:250,000) of Shandan
County and vector administrative boundaries (1:250,000) were provided by Gansu Province Bureau
of Surveying and Mapping. (2) Land-use vector data. Survey data of land use in Shandan County
in 1998 and 2008 were provided by Gansu Province Land and Resources Department. Detailed
survey data of land use in Shandan County in 2015 were provided by Shandan County Land Bureau.
(3) Statistical data of social economy. Data such as population, GDP, tourism output of Shandan County
in 1998-2015 were from statistical yearbook of Zhangye City (Zhangye Municipal Bureau of Statistics),
National economic statistics of Shandan County, statistical yearbook of Shandan County (Shandan
County Bureau of Statistics) and Shandan County land web (http:/ /sz.shandan.gov.cn/). (4) Specify
surveys information. Using participatory survey method and interview method, we interviewed 14
villages and 174 people, mainly collected data about the form, structure, pattern and evolution of
rural settlements in Shandan County and local farmers’ perception about the factors influencing rural
settlement evolution by two field studies in July 2015 and June 2016, respectively (Table 1).
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Table 1. Data sources.

Data Types Scale Year Data Sources
Topographic map 1:250,000 2010 Gsaur:,‘; P;’V;I:c;" ﬁfea;"f
Basic maps ying PPINg
Vector administrative boundaries  1:250,000 2010 Gansu ?rov1nce Burea}l of
Surveying and Mapping
Survey data of land use 1:10,000 1998 Gansu Province Land and
Resources Department
Land-use vector data i
Survey data of land use 1:10,000 2008 Gansu Province Land and
Resources Department
Detailed survey data of land use 1:10,000 2015 Shandan County Land Bureau
Yearbook of Zhangye City,
National economic statistics of
- . Shandan County, statistical
Statistical data of social economy 1998-2015 yearbook of Shandan County
and Shandan County land web
(http:/ /sz.shandan.gov.cn/)
Specify surveys information 2015, 2016 Field research data

4. Results and Discussion
4.1. Temporal Change of Layout of Rural Settlements in Shandan County

4.1.1. Temporal Change of the Indices of Rural Settlement Pattern

ArcGIS10.2 was used to extract the vector data of rural settlement distribution in 1998, 2008 and
2015 from the land-use vector data (Figure 2).The indices of rural settlement pattern such as CA, NP,
MPS, MINP, MAXP and PD were chosen for comparative analysis (Table 2).
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Figure 2. Distribution of rural settlements in Shandan County in 1998, 2008 and 2015.

Table 2. The indices of rural settlement pattern in Shandan County in 1998, 2008 and 2015.

The Proportion of Total Patch MPS MAXP MINP PD (Patch
Year CA thm?) Area lI:l County Area (%) NP (hm?) (hm?) (hm?) Number/km?)
1998 3385.84 0.627 760 4.46 106.97 0.01 0.14
2008 3424.83 0.634 2920 117 38.53 0.03 0.54
2015 3740.02 0.692 3143 1.19 119.86 0.01 0.58
A2p0s-1998 38.99 0.001 2160 —3.28 38.53 0.02 0.4
Ao015-2008 315.2 0.058 223 0.02 81.33 —0.02 0.04
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The indices of rural settlement pattern in Shandan County change more rapidly from 1998 to 2008
than from 2008 to 2015 (Table 2 and Figure 2). Rural settlement pattern tends to be stable in recent
years. The CA increased by 38.99 hm? from 1998 to 2008 with an average annual increase of 3.9 hm?
and increased by 315.2 hm? from 2008 to 2015 with an average annual increase of 52.53 hm?. Thus, the
CA changed more drastically in the second period. The CA accounts for only a small proportion of
the county area. The proportion was 0.627% in 1998, 0.634% in 2008 and 0.692% in 2015, indicating a
slowly rising trend. The NP changed significantly, especially in the first period, increasing by 2160
from 1998 to 2008. The ratio of the MAXP to the MINP was 10,697 in 1998, 1284.33 in 2008 and 11,986
in 2015. In 2008, the difference between the MAXP and the MINP reduced, while in 2015 this difference
enlarged. The MPS in 1998 was large, about 4.46 hm?. In 2008 and 2015, however, the MPS was smaller,
only accounting for 1/4 of that in 1998. The PD showed an overall increasing trend, especially from
1998 to 2008, increasing by 385.7%. The PD in 2008 was close to that in 2015.

The reasons for above changes areas follow. After 2000, the area of rural settlements in Shandan
County expands rapidly. The distribution of rural settlements tends to be more dispersed, so the
intensive degree of land use decreases. The increase in the NP leads to increase in the PD. In addition,
the newly-formed rural settlement patches are often small and some large rural settlement patches
might be broken into smaller ones. Thus, the MPS and the ratio of the MAXP to the MINP show a
decreasing trend, indicate that the intensive degree of land use decreases. According to the specify
surveys, the development of individual rural settlement is mainly in the form of expansion rather than
the optimization of original structure, so the area of rural settlements expands, posing a huge threat to
arable land resources.

4.1.2. Temporal Change of the Size of Rural Settlements

According to the areas (or sizes) of rural settlement patches in Shandan County, the rural
settlements could be classified into four categories: solo settlements, small settlements, middle
settlements and large settlements (Table 3). From 1998 to 2015, the numbers of solo and small
settlements increased the most rapidly, by 751 and 1509, respectively. Notably, the increases in the
numbers of solo and small settlements from 1998 to 2008 accounted for 91.5% and 93.1%, respectively.
In addition, the total area of small settlements increased the most rapidly, by 441.05 hm? from 1998 to
2015. The total area of solo settlements increased slightly, by 52.25 hm? from 1998 to 2015. The number
of middle settlements increased by 129 and their total area increased by 213.93 hm? from 1998 to 2015.
The number of large settlements decreased by 6 and their total area decreased by 353.04 hm?.

During the specify surveys, we found the following.

(1) Shandan County entered a rapid developmental stage in 1998-2008, which was promoted by
China’s rural development strategy and farmers’ own needs. During this period, the spatial
structure of rural settlements changed greatly. After 2008, the rural development tended to be
stable and the spatial structure of rural settlements did not change significantly.

(2)  Furthermore, the newly-formed settlements mainly include solo settlements and small settlements
that are formed by several solo settlements close to each other. The area of such small settlement
is smaller than 1 hm?. In addition, some large settlements could be divided into smaller ones.
These lead to more solo and small settlements. In the past, the settlement area per household
in Shandan County exceeded the standard value. Some farmers expanded the area of their
settlements by building various buildings for production purpose. This promotes the formation of
large settlements. Recently, because of the implementation of strategies such as New Countryside,
Beautiful Countryside, New Rural Community, the area of household is restricted by government
regulation and the buildings built temporarily for production or living purpose are demolished
to optimize the layout of rural settlements and promote intensive land use.
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Table 3. Classification of rural settlements in Shandan County.

1998 2008 2014
Classification  Area (hm®) TheTotal TheTotal The Total
umber Area (hm?) umber Area (hm?) umber Area (hm?)
Solo settlement <0.1 16 0.93 705 49.6 767 53.18
Small settlement >0.1-1 217 112.59 1623 516.15 1726 553.64
Middle settlement >1-10 448 1618.62 522 1715.34 577 1832.55
Large settlement >10 79 1653.7 70 1143.74 73 1300.66

4.1.3. Temporal Change of Dispersion Degree of Rural Settlements

Using 1 km x 1 km grids, we obtained the dispersion degree of rural settlements in 1998, 2008
and 2015 (Table 4 and Figure 3). In general, the dispersion degree of rural settlements increased from
1998 to 2008 and tended to be stable after 2008. The number of grids with rural settlements increased
from 538 in 1998 to 727 in 2009 (by 35.13%) and increased by only 3.3% from 2008 to 2015. In 1998, the
proportion of grids in which the dispersion degree of rural settlements is lower than 10 was 99.63% and
decreased to 87.62% in 2008. Consequently, the proportion of grids in which the dispersion degree was
higher than 10 increased by 12.02% from 1998 to 2008. In addition, the number of grids in which the
dispersion degree is in the range of 0-5 decreased slightly (by 4.09%) from 1998 to 2008. However, the
proportion of such grids decreased significantly, from 95.35% in 1998 to 67.68% in 2008. The number
and proportion of grids in which the dispersion degree was higher than 6 increased. Especially, the
number and proportion of grids in which the dispersion degree was in the range of 6-10 increased
the most significantly, from 23 and 4.28% in 1998 to 145 and 19.94% in 2008. According to the field
investigation results, the dispersion degree of rural settlements increased is caused by the formation
of solo settlements (<0.1 hm?) and small settlements as well as the division of large settlements into
smaller ones. Thus, rural settlements tend to be more dispersed.

The reasons for the changes are as follows. Obstructed by the urban-rural dual security system
(urban and rural have different social security systems, the urban security system has an impact on
the entry of farmers), farmers found it hard to live and work in cities and towns. This has boosted
the farmers’” demand for housing construction in rural areas, also resulted in a large-scale contiguous
expansion and sporadic dispersion of rural settlements in space. Furthermore, driven by outside
interests, the income of farmers increased is caused by a large number of invisible unemployed rural
laborers turned to urban areas. The first wave of funds brought by farmers have encouraged the
redevelopment of rural areas and expanded the number and area of cultivated land and settlement.

Table 4. Grids with rural settlements at different dispersion degree in Shandan County in 1998, 2008

and 2015.
Year 1998 2008 2015
Range of Grid Proportion Grid Proportion Grid Proportion
Dispersion Degree Number (%) Number (%) Number (%)
0-5 513 95.35 492 67.68 496 66.05
6-10 23 4.28 145 19.94 154 20.51
11-20 2 0.37 79 10.87 89 11.85
21-30 0 0.00 9 124 10 1.33
31-40 0 0.00 1 0.14 1 0.13
41-46 0 0.00 1 0.14 1 0.13
Total 538 100.00 727 100.00 751 100.00

381



Sustainability 2017, 9, 2277

. 1998 = 2008

L] b
fu @
7. "
1y,
- .
0 500 43000m Dispersion Degree [l 1-5 M o-10 [ 1120 (N 2130 N 3140 | | >40

Figure 3. Distribution of grids with rural settlements at different dispersion degree in Shandan County
in 1998, 2008 and 2015.

4.2. Spatial Differentiation of Rural Settlements in Shandan County

4.2.1. Spatial Differentiation of the Kernel Density

Feature to Point tool of Arc GIS10.2 was used to obtain the central points of rural settlement

patches in 1998, 2008 and 2015. Using Kernel methods and 400-m search radius, the kernel density of
rural settlements in 1998, 2008 and 2015 were obtained (Figure 4).
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The kernel density of rural settlements in 1998, 2008 and 2015 are basically consistent. Rural
settlements concentrate along Lanxin Railway, State Road 312 line, Lianhuo Highway and major
canals. Then, the kernel density of rural settlements decreases in the direction away from these
main roads and canals.

The position of settlement-intensive regions with kernel density larger than 2patches/km?
and the concentration degree change. In 1998, the settlement-intensive regions were relatively
dispersed and distributed along major roads and canals. They were Wudun Village, Dazhai
Village, Xiaozhai Village, Dongwan Village, Weiqi Village and Xiguan Village. In 2008 and 2015,
the settlement-intensive regions were more concentrated and distributed around county seat
(i.e., Qingquan Town).

The number and area of settlement-intensive regions changed from 1998 to 2015. In 1998, there
were eight settlement-intensive regions and the area of each was relatively small. In 2008 and
2015, there were only three settlement-intensive regions and the area of each was relatively large.
The areas of settlement-intensive regions in 2015 were especially large.

In 2008 and 2015, the number of regions with kernel density in the range of 0-2
patches/ km? increased obviously compared with that in 1998and their distribution tended
to be more dispersed.
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Figure 4. Kernel density of rural settlements in Shandan County in 1998, 2008 and 2015.

4.2.2. Spatial Differentiation of Hotspots and Coldspots

Hotspot detection tools were used to obtain the distribution of hotspots in Shandan County in

1998, 2008 and 2015 (Figure 5). Patch area was taken as the statistical attributes. A hotspot is a zone in
which rural settlements are highly concentrated. A coldspot is a zone in which rural settlements are
sparsely distributed. The results are as follows.
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The spatial differentiation of hotspots and coldspots is evident. The north region of Shandan
County is where hotspots concentrated and the south region of Shandan County is where
coldspots concentrated.

From 1998 to 2008, the hotspot and coldspot zones expanded, especially hotspot zone. Hotspots
distributed closely to county seat and oasis areas along Lanxin Railway, State Road 312
Line, Lianhuo Highway and major canals. The expansion of hotspot zones is because more
settlement patches are formed and the construction of infrastructure such as highway makes the
dispersed settlement patches more concentrated. The expansion of coldspot zones is due to the
implementation of policies such as New Rural Construction, which leads to the decrease in the
scale of rural settlement patches.

From 2008 to 2015, the distribution of hotspots did not change significantly, whereas that of
coldspots changed greatly. The size of rural settlement patches and cultivated land area expanded,
so rural settlement patches tended to be more concentrated. This leads to the smaller area of
coldspot zone.

Combining the results of kernel density and hotspot detection, we can see that large-scale
rural settlements densely distribute in some regions and small-scale rural settlements sparsely
distribute in other regions of Shandan County.
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Figure 5. Distribution of hotspots and coldspots in Shandan County in 1998, 2008and 2015. Each
point represents the centroid of a rural settlement patch and its color represents the Z score. Red zone
denotes hotspot zone. The deepness of color represents statistical significance. Blue zone denotes cold
spot zone. Yellow zone denotes zone where settlements randomly distributed.

4.2.3. Spatial Differentiation of Dispersion Degree

Rural settlements tended to be more dispersed from 1998 to 2015. In 1998, rural settlements in
Shandan County were relatively concentrated and 95.35% of the grids with rural settlements had a
dispersion degree below 5.0. In the north region of Ligiao township, the grids with rural settlements
had a relatively higher dispersion degree and there were a large number of rural settlements that were
densely distributed in this region. In 2008 and 2015, rural settlements tended to be more dispersed
and grids in which the dispersion degree was above 6.0 increased by 27.68% and 29.3%, respectively.
In some region, there were grids in which the dispersion degree was even above 21, accounting for
1.52% and 1.59% in 2008 and 2015, respectively. From 1998 to 2008, the number of grids in which
the dispersion degree was in the range of 6-10 increased in regions around county seat. In Chenhu
town, Liqiao township, Huocheng town and Damaying town which were at the south of county seat,
there were more grids with dispersion degree in the ranges of 6-10 and 11-20. From 2008 to 2015, the
number of grids with dispersion degree in the range of 11-20 increased around county seat but the
dispersion degree of rural settlements in other towns did not change significantly.

During the specify surveys, it was found that there is a lack of scientific planning of the layout of
rural settlement in Shandan County. The area of land for use expands outward but the efficiency of land
use is relatively low. After 1998, population in Shandan County increased. The relationship between
population and land resources in rural areas changed. The land within the effective farming radius
cannot support the increasing population. In order to increase income, villagers began to cultivate new
land, so cultivated land area expanded outward. Consequently, rural settlements expanded outward,
leading to the dispersion, hollowing and chaos of rural settlements.

4.3. Spatial Association between Rural Settlements and Water and Land Resources in Shandan County

The rural settlements and their spatial distribution are affected by both natural and anthropogenic
factors. Generally, rural settlements in hilly area are affected more by natural factors such as altitude,
slope degree and slope direction, whereas rural settlements in plain oasis area are affected more by
anthropogenic factors such as transportation, the hydrographic network, cultivated land. These factors
will affect the location, structure and pattern of rural settlements. Shandan County is a typical plain
oasis area, so its spatial layout should be affected more by cultivated land and the hydrographic
network. Since there is almost no natural hydrographic network in Shandan County, the artificial
hydrographic network was chosen for study.
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4.3.1. Spatial Association between Rural Settlements and Land Resources

K values were calculated for the relationship between rural settlements and land resources in different
situations. According to the agricultural land area per capita worldwide (1920 m?) and construction land
area per capita worldwide (83 m?), the K value was calculated to be 0.04below which the conflict between
rural settlements and land resources will not exist. According to the lower limits of agricultural land area
per capita (533.3 m?) predetermined by Food and Agriculture Organization and construction land area per
capita in rural areas (150 m?) predetermined by Chinese government for the New Urbanization strategy,
the K value was calculated to be 0.28 above which there will be a conflict between rural settlements
and land resources. If K < 0.04, the conflict between rural settlements and land resources does not exist,
meaning there are less people and enough and resources. If 0.04 < K < 0.28, there would be a balance
between rural settlements and land resources. If K > 0.28, the conflict between rural settlement and land
resources exists and is violent, meaning there are a large population but limited land resources. Note that
K = 88 indicates that there are settlements but no cultivated land in the grid, so the conflict between rural
settlement and land resources exists and is violent. K = 99 indicates that there is cultivated land but no
settlements in the grid, so the conflict between rural settlement and land resources does not exist.

Using coupling relationship model, K values were calculated and the number of grids with
different K values were counted (Table 5). The distribution of grids with different K values was also
presented (Figure 6).The results are as follows.

(1) Note that the distribution of rural settlements in Shandan County is closely related to that of
cultivated land. In 1998, the conflict between rural settlement and land resources was evident.
In 2008 and 2015, the conflict between rural settlement and land resources became less evident.

(2) In 1998, the conflict between rural settlement and land resources existed in Dongle town and
regions along major roads and canals in the south of county seat. In other towns, the relationship
between rural settlement and land resource varied. In 2008 and 2015, there was a balance
between rural settlements and land resources in Dongle town and in regions around county seat.
In Chenhu town and Weigi town in the middle of Shandan County, the conflict between rural
settlement and land resources almost did not exist. In Damaying town at the south of Shandan
County and Huocheng town near the boundary of Shandan County, the conflict between rural
settlement and land resources still did not exist. The conflict between rural settlement and land
resources in 2008 and 2015 have weakened compared with 1998.

(3)  The conflict between rural settlement and land resources in Shandan County was the most violent
in 1998 and the proportion of grids with K > 0.28 even reached 42.01%. In Dongle town, the
conflict between rural settlement and land resources was especially severe. In other towns, the
conflict between rural settlement and land resources did not exist in most regions. After 2008, the
conflict between rural settlement and land resources became less violent and the total number and
proportion of grids with K > 0.28 or K = 88 decreased. In 2015, the total proportion of grids with
K> 0.28 or K = 88 decreased to 18.89% and these grids distributed in regions around county seat,
in Damaying town at the south of Shandan County and in Huocheng town near the boundary of
Shandan County.

(4) In 1998, the distribution of rural settlements was consistent with that of cultivated land. After
2000, villagers began to cultivate new land, so there were more than 30% grids with K = 99.
Note that rural settlements also tend to be more dispersed, which is related to the expansion of
cultivated land area.
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Table 5. Grids with different K values in Shandan County in 1998, 2008 and 2015.

K Value 1998 2008 2015
Classification  Number Proportion (%) Number Proportion (%) Number  Proportion (%)
0-0.04 108 20.07 181 15.60 179 15.11
0.04-0.28 204 37.92 346 29.83 349 29.45
>0.28 226 42.01 95 8.19 110 9.28
88 0 0.00 103 8.88 113 9.61
99 0 0.00 433 37.33 434 36.94
Total 538 100.00 1160 100.00 1185 100.00

0 750 15000m Kvalues [ <0.04 [ o.04028 [N >o2s [ ss [ 90

Figure 6. Distribution of grids with different K values in Shandan County in 1998, 2008 and 2015.

4.3.2. Spatial Association between Rural Settlements and the Hydrographic Network

Irrigation area in Shandan County is the main area that uses water. Currently, there are four
irrigation areas in Shandan County: Huocheng, Laojun, Mayinghe and Sigou. Irrigation is mainly
achieved by the hydrographic network, which is also the controlling factor for the spatial layout of
cultivated land and rural settlements.

Different L values indicate different relationships between rural settlements and water resources.
If L < 0.1, there is no conflict between rural settlements and water resources, meaning the hydrographic
network can support the population. If 0.1 < L < 1, there is a balance between rural settlements and
water resources. If L > 1, the conflict between rural settlements and water resources exists, meaning the
hydrographic network cannot support the population. Note that L = 88 indicates that there are rural
settlements but no hydrographic network in the grid, so the conflict between rural settlements and
water resources exists. L = 99 indicates that there is the hydrographic network but no rural settlement
in the grid, so the conflict between rural settlements and water resources does not exist. Using coupling
relationship model, L values were calculated and the number of grids with different L values were
counted (Table 6). The distribution of grids with different L values was also presented (Figure 7).
The results are as follows.

(1) Note that rural settlements distribute along the hydrographic network. The proportion of
grids with L values in the range of 0-0.5 was 78.81% in 1998, 91.51% in 2008 and 89.75% in
2015, indicating there is almost no conflict or a balance between rural settlements and water
resources. The spatial layout of the hydrographic network determines that of rural settlements
and cultivated land.

(2) Notably, there is spatial difference in L values. In regions around county seat, the conflict between
rural settlements and water resources exists. In regions at the northwest of county seat, there is a
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balance between rural settlements and water resources. In regions at the south of county seat, the
conflict between rural settlements and water resource does not exist.

According to specify surveys, rural settlements, cultivated land and the hydrographic network
are mutually dependent on each other. After 2000, the expansion of cultivated land area leads
to the expansion of the hydrographic network. The expansion rates of cultivated land and
the hydrographic network are higher than that of rural settlements. Thus, there were 43.86%
grids with the hydrographic network but without rural settlements in 2008. The amount of
water supplied (in fact, it should be water distribution amount) by the artificial hydrographic
network determines the irrigation area. The direction of the hydrographic network determines
the direction in which irrigation area expands and further affects the size and spatial layout of
rural settlements.

Table 6. Grids with different L values in Shandan County in 1998, 2008 and 2015.

I Value 1998 2008 2015

Classification Number Proportion (%) Number Proportion (%) Number  Proportion (%)

0-0.1 312 57.99 483 37.30 479 36.65
0.1-0.5 112 20.82 134 10.35 133 10.18
0.5-1 14 2.60 14 1.08 19 1.45
1-10 20 3.72 9 0.69 10 0.77
>10 1 0.19 2 0.15 3 0.23
88 79 14.68 85 6.56 102 7.80
99 0 0 568 43.86 561 42.92
Total 538 100.00 1295 100.00 1307 100.00
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Figure 7. Distribution of grids with different L values in Shandan County in 1998, 2008 and 2015.

5. Conclusions

We analyzed the temporal-spatial differentiation of the rural settlement patterns in Shandan

County using 1 km x 1 km sq. grids, GIS quantitative analysis, grid analysis, spatial hotspot detection
and spatial association model. Further, we studied the spatial association between rural settlements
and water and land resources. The conclusions are as follows.

)

On the time scale, the total area of rural settlements in Shandan County expanded rapidly and
the rural settlements tended to be more dispersed from 1998 to 2015. The increase in the number
of rural settlement patches led to a higher density and a smaller average area of rural settlement
patches. The CA, NP, MPS, MAXP, MINP and PD changed more rapidly from 1998 to 2008 than
from 2008 to 2015. In the second period, the indices mentioned before did not change significantly.
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The formation of new small settlements and the division of large settlements contributed to the
increase in the number of solo and small settlements.

(2)  On the spatial scale, the kernel density of rural settlements in 1998, 2008 and 2015 are basically
consistent. Rural settlements mainly distribute along major roads and the hydrographic network
and then the kernel density of rural settlements decreases in the direction away from these
roads and the hydrographic network. In 1998, the settlement-intensive regions were relatively
dispersed. The number of such regions was large but the area of each was small. In 2008 and
2015, the settlement-intensive regions were more concentrated. Their number decreased but the
area of each increased. In addition, there is spatial difference in the distribution of hotspots and
coldspots. In other words, large-scale rural settlements densely distribute in some regions and
small-scale rural settlements sparsely distribute in other regions of Shandan County. From 1998
to 2008, the hotspot zone and coldspot zone expanded. From 2008 to 2015, the hotspot zone did
not change significantly, whereas the area of coldspot zone decreased significantly.

(3)  From 1998 to 2008, the dispersion degree of rural settlements increased. After 2008, the dispersion
degree of rural settlements tended to be stable. In 1998, rural settlements in Shandan County
were relatively concentrated and there were 95.35% grids in which the dispersion degree of rural
settlements was below 5.0. In 2008 and 2015, rural settlements tended to be more dispersed and
the proportion of grids in which the dispersion degree was above 6.0 increased to 27.68% and
29.3%, respectively. There were even grids in which the dispersion degree was above 21 and
they accounted for 1.52% in 2008 and 1.59% in 2015. These lead to the dispersion, hollowing and
disorder of rural settlements in Shandan County.

(4) The spatial distribution of rural settlements in Shandan County is closely related to that of
cultivated land and the hydrographic network from 1998 to 2015. It can be expressed in three
kinds of spatial relationships: conflict, balance and no conflict. There is a conflict between rural
settlement and land resources and the conflict in 2008 and 2015 has weakened compared with
1998. In contrast, there is almost no conflict or a balance between rural settlements and water
resources from 1998 to 2015.After 2000, the expansion of cultivated land led to the expansion of
the hydrographic network. The expansion rates of cultivated land and the hydrographic network
were higher than that of rural settlements. Thus, there were 37.33% grids with cultivated land but
without settlements and 43.86% grids with the hydrographic network but without settlements in
2008, this is the main reason for the conflict decreased between rural settlement and land and
water resources.

This paper can provide a systematic framework for the theoretical and empirical research on the
rural settlements in oasis at a micro scale. Different from the conventional comprehensive evaluation of
the temporal-spatial distribution of rural settlements, we choose water and land resources, which are
the most basic constituents of oasis, as the controlling factors for the development of rural settlements.
We then explored the spatial association between rural settlements and water and land resources.
Finally, we revealed the driving force of the spatial-temporal evolution of rural settlement patterns at a
micro scale. This study can help guide the rural planning in oasis, promote intensive land utilization
and lessen the conflict between rural settlements and water and land resources. Then, sustainable
development and rural revitalization in China can be achieved. However, the study has not thoroughly
and systematically discussed the essence of the spatial-temporal evolution of rural settlements in
different periods and has not pointed out a direction for the spatial reconstruction of rural settlements
in the future. Therefore, we will systematically analyze the evolution and driving mechanism of
rural settlements under the background of rural economic and social transformation in future study.
In addition, we will try to explore the spatial reconstruction of rural settlements in oasis so that a
balance between land resources and population in oasis can be achieved.
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Abstract: This paper presents a qualitative study of Hurdal Ecovillage in Norway. It explores how
the actors involved have interacted over time and contributed to shaping the ecovillage. The study
demonstrates that the ecovillage as a concept is continuously refined both internally on an individual
level and in the village, and in mainstream society. At stake is the question of ecovillage identity and
what this should entail. The interviewed ecovillagers report two main motives for deciding to move
to the village. One is to become part of the ecovillage community, while the other is grounded in the
ecovillage as a means to achieve sustainability rather than as a goal in itself. Hurdal Ecovillage has
undergone two distinct development phases. First, the members jointly owned the land, built their
own houses, and attempted to be self-sufficient. The ecovillage was largely isolated from the local
community. In the second phase, professional actors took over responsibility for developing the
village, offering ready-made houses to be owned by individual families. This shift resulted in the
ecovillage appearing more like conventional settlements. Today’s ecovillagers express a wish to
constitute an attractive, sustainable alternative to conventional living, but to do so they have to
maintain a distance between themselves and the wider community.

Keywords: ecovillage; sustainability; collective identity; mainstreaming; distance

1. Introduction

The ecovillage (EV) movement has received considerable attention in the literature. For example,
scholars have looked at how EVs, as a particular form of ‘intentional community” and lifestyle
movement, have emerged and evolved over the years, and at various barriers experienced in
the process of establishing and maintaining such initiatives, which have often failed. Forster and
Wilhelmus [1] (p. 378) for instance observe that 80 per cent of ecovillage communities have ceased to
exist within two years of starting.

Typically, EV initiatives articulate an intention to change society by promoting and practising
sustainable living. A substantial part of the academic work on EVs has focused on the shared values
underpinning these initiatives, which constitute the essence of such projects for sustainable living.
A central and overarching idea observed among EVs which is often articulated within the movement
itself is the notion of ‘connectedness’ between, for example, human beings today and those of the
future, or between humans and nature. Looking at how EVs are maintained and changing over time,
Sargisson [2] (p. 398) points out that EV members are, on the one hand, often attuned to opening
themselves spiritually and socially. On the other hand, to sustain their identity and purpose as a
group, they need to maintain a social, ideological and normative distance to the surrounding society
(‘estrangement’) (Ibid.).
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Working from a sociotechnical transitions framework, Boyer [3,4] treats the relationship between
niche initiatives such as EVs and mainstream society. The study of this relationship is key for
understanding how the diffusion of niche practices occurs. Several studies have focused on
understanding the process of translation by which niche practices influence or become adopted
by mainstream society. Translation “involves changes in a dominant set of interdependent social,
physical, or regulatory structures that accommodate the niche” [4] (p. 34).

Smith [5] argues that the success of niches at influencing the mainstream rests on the ability
of the niche to form intermediate projects where the sociotechnical contexts between the niche and
mainstream society might bridge. The conditions for such intermediacy are “when a niche shares some,
but not all, properties of a regime it prefigures” [4] (p. 32). Other studies put forward the importance
of the political and social contexts surrounding the lifestyle projects or the niches for them to develop
successfully [6,7]. As Seyfang concludes: “Socio-technical transformations cannot be achieved by
niches alone” [6] (p. 7632). Hence, the local context matters to the success of these niches, as does the
initiator’s ability to network with other grassroot movements [8,9].

As an example of niche practices, this paper examines Hurdal Ecovillage in Norway with a
particular focus on how the relationship between Hurdal EV and mainstream society was maintained
and redefined over a period of 15 years. The objective is to contribute to understanding: (i) the
significance of the local context in terms of defining the EV; and (ii) the tensions that may arise as the
EV needs to maintain a unique identity and distance from the local context at a point in time where
mainstream society is turning towards values of environmental sustainability.

We first explore how and to what extent residents of the EV express political and moral concerns
when accounting for their choice and practising their lifestyle. We ask whether residents of Hurdal
EV perceive themselves as being associated with a wider EV lifestyle movement, the intention of
which is to produce social change. We follow Holland et al.’s [10] (p. 97) definition of a social
movement’s collective identity as “participants’ shared sense of the movement as a collective actor—as
a dynamic force for change—that they identify with and are inspired to support in their own actions”.
Second, we focus on how the collective identity of the ecovillage in question changed over time.
We acknowledge the possibility that there are multiple intentions, practices, and (partly shared)
identities within the EV. Furthermore, following Sargisson’s [2] observation of the need for an
EV to distance itself from the surrounding society, we are particularly interested in examining the
relationship between the EV, the local community, and mainstream society, as it evolved over time,
and which contributed to forming Hurdal EV’s identity (cf. the notion of “alter-versions’ treated by
Holland et al. [10] (p. 106)). This perspective resonates with classical anthropological work [11] (p. 10)
on group identity and belonging. To social groups, maintenance of boundaries (distance to other
groups) is an enduring concern.

This study primarily reflects various groups’ perceptions of each other and does not seek to trace
structural influences which the EV may potentially on mainstream society (which may be changing for
different reasons). Thus, we do not provide a full account of the translation process which ultimately
leads to diffusion. However, we show how the EV relates to mainstream society and argue that
this micro-study of the dynamic relationship between an EV and its surroundings provides some
insights into understanding translation processes in general. As we will show, a key feature in this
process involves a certain level of tension in terms of ecovillagers’ need to handle and balance two
contradictory concerns: their wish to influence mainstream society on the one hand, and maintaining
their own, unique identity on the other. For these purposes, we examine various types of relationships
that have contributed to the creation of Hurdal EV. This includes internal relationships in the EV,
and the ecovillagers’ relationship with the local population in Hurdal and with mainstream society.
We draw on in-depth interviews with residents, representatives of the local population, and with the
developer/architect of the EV.

The next section presents a brief review of the literature on EVs and intentional communities.
Section 3 accounts for the methods used in this study. In Section 4, we present Hurdal municipality and
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two key phases in the development of the EV. Section 5 presents the motivation of today’s ecovillagers
for moving to Hurdal EV, and accounts for various types of relationships that have contributed to the
creation of Hurdal EV. In Section 6, we discuss the findings, and Section 7 presents a conclusion.

2. Literature Review
Intentional communities are defined by Kozeny [12] (p. 18) as:

[ ... ]agroup of people who have chosen to live together with a common purpose, working
cooperatively to create a lifestyle that reflects their shared core values. The people may live
together on a piece of rural land, in a suburban home, or in an urban neighbourhood, and
they share a single residence or live in a cluster of dwellings.

The current EV movement forms part of what has been described as the fourth wave of ‘intentional
communities’ [13]. Smith [13] draws on Kanter [14], who identified the three earliest periods of
intentional or communal development in the United States: the first wave was devoted to communities
with a religious theme (continued up to 1845), the second emphasized economic and political issues
(lasted up to 1930), and the third focused on psychosocial issues (peaked in the late 1960s). The current
movement of intentional communities, including the growing number of EVs, is characterised by
eclecticism and is “not as alienated from mainstream culture as were their predecessors; and they
appear to be more adept at balancing individual and community needs” [13] (p. 111).

Globeally, the increasing concern for climate change and the environment over the past decades
has spurred renewed interest in intentional communities as potential models for sustainable living [15].
EVs tend to highlight four ‘pillars’ on which the movement is based: environment, economy,
community, and consciousness [16]. Because EVs vary considerably in terms of which pillars are
emphasized, Litfin uses the metaphor of ‘the windows of a house” to highlight how different EVs
embrace the four pillars to varying extents and in different ways [16] (p. 31). One example is the
Findhorn Ecovillage in Scotland, which started as a spiritual community in the 1960s but which—since
the 1980s and negotiations surrounding the Rio Summit—came to include environmental sustainability
as a central pillar or ‘window’. Renewed interest in EVs should thus be understood in the context of
increasing concerns about the environment. Kaspar [17] considers the EV movement as an attempt to
create an integrated ethic in which both humans and nature are considered to have a value in their
own right. Moreover, dissatisfaction with societal trends towards further segmentation of people and
nature, development away from community principles, and withdrawal from political participation,
appear to motivate the formation of EVs [17,18].

Current EV initiatives may also qualify as ‘lifestyle movements’ [3] (p. 2). By introducing this
concept, Haenfler et al. [19] (p. 2) aim to bridge theories associated with social movements on the one
hand, and lifestyles on the other. They seek to place the analytical focus on the “intersections of private
action and movement participation, personal change and social change, and personal identity and
collective identity”. Lifestyle movements (in line with political consumerism and socially conscious
consumption) represent ways in which individuals express political and moral concerns outside
explicitly political realms such as voting and protesting practices [20] (p. 452). Here, lifestyle choices
constitute the protagonists’ main strategy to obtain social change, and personal identity work plays a
key role [19] (p. 8). Lifestyle movements and scholarly literature pertaining to this subject are closely
linked to studies of grassroot movements and niches which, in part, form sources of systemic change
or societal transformation (see for instance, [5]).

Through their oft-articulated intention to change society by promoting and practising
sustainable living, an important question is whether EV practices are diffused to mainstream society.
Summarising works by different scholars [5,6,21,22], Boyer [3] points to three different pathways in
which niche projects diffuse their practices to mainstream society:

(a) Replication, meaning that practices (for instance the building of straw bale houses) spread through
a network of dedicated activists, but are limited to that networks.
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(b) Scaling up beyond a network of activists—for instance diffusion of photovoltaics—and spreading
to different groups in mainstream society.

(c) Translation, where practices from the niches diffuse into mainstream society at a higher
institutional level; for instance to municipal planning or building practices.

Smith [5] considers specifically the last point on translations between niches and mainstream
society, analysing the interactions between them. He shows how niche diffusion requires sufficient
common ground between the niche and the practices of mainstream society to impact the latter.
Three different types of translation between the niche and the regime are identified: (1) How a societal
problem guides the principles of the niche; for instance, how pressing issues of sustainability motivate
the establishment of lifestyle movements and their guiding principles; (2) How interactions between
the niche and mainstream society modify practices and strategies of the two; for instance, by adapting
niche practices to lessons learnt about the mainstream; and (3) How pressing societal problems alter
the context of the mainstream, bringing the latter closer to the conditions in the niche. Furthermore,
Smith [5] (p. 440) proposes that niches that are too much in line with mainstream society will lead
to little change, while radical niches too divergent from the mainstream will become detached and
will only diffuse their practices to a limited extent. Hence, he concludes that translation most likely
happens in intermediate projects where the sociotechnical contexts between the niche and mainstream
society might be bridged. Niches such as lifestyle movements might need to compromise elements of
their ideology in order to engage with mainstream actors and facilitate the translation from niche to
mainstream [3].

Boyer [4] offers an account of the conditions that underlie diffusion pathways. It draws on
in-depth studies with founders of cohousing initiatives in the US. While the cohousing movement
articulates a socio-environmental critique and provides an alternative that mitigates some of the
adverse effects of mainstream society, it also works in and with institutions in mainstream society [23].
Boyer [4] illustrates the importance of this pragmatic strategy in the translation process towards
mainstream society. He also shows how the intermediacy of cohousing initiatives helps the translation
process by its pragmatism. For instance, it does not demand that the residents abandon their economic
independence or adhere to specific values or belief systems. The factors of success and the failure
of grassroot initiatives like the lifestyle movements are investigated in the study by Seyfang [6].
She studies grassroot initiatives as strategic green niches with a potential for diffusion into mainstream
society. Through studying community-based sustainable housing initiatives in the US, she points
to the challenges of diffusing their ideas and practices beyond the niche. This is due to the fact that
grassroot movements might need to invest a lot of effort into maintaining their community and ideas.
However, she also points out that the translation processes of niche practices into mainstream society
require certain political and social contexts in order to occur: “Socio-technical transformations cannot
be achieved by niches alone” [6] (p. 7632). The factors for success and failure of niches are also
investigated by Feola and Nunes [9]. They define success according to how niches manage to create
social connectivity and empowerment, and contribute to improved environmental performance, also
externally. The authors show that many of the members in these initiatives tend to focus on internal
factors rather than external ones to secure their own development. The members also tend to pay
little attention to material resources, which may be because of their heavy reliance on volunteers
(also pointed out by [1,7]). Further, an initial incubation period seems to be an important explanatory
factor for the success of these movements, as is a simultaneous interaction process between the
niche and mainstream society, as also pointed out by Smith [5]. Feola and Nunes [9] emphasize that
the local context matters for the success of the initiatives, and that geographical location and place
attachment may also play a role. Urban grassroot initiatives are apparently less successful than their
rural counterparts, which they suggest can be explained by a weaker local place attachment [9]. In line
with this, but also expanding on the focus of Feola and Nunes [9], Nicolosi and Feola [8] studied
a suburban grassroot initiative in the US. The local context played an important role in its success,
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but so did networking with other grassroot movements, cultivating an environment where they could
perform experiments of social and environmental change.

Ergas [7] also studies the dynamic relationship between a grassroot initiative such as an EV
and the mainstream society that surrounds it. She conducted a joint analysis of identity formation
among ecovillagers on the one hand, and the macro-political structures on the other. The author
showed that some of the studied ecovillagers (in the United States) projected a collective identity
by attempting to be ‘a model of sustainable living’ for mainstream society [7] (p. 49). However,
the ecovillagers had no unified vision of how to achieve this goal. Ergas [7] (p. 43) also found that
the ecovillagers’ relationship with the dominant cultural structure is interactive. Here, mainstream
society both provided opportunities for and posed constraints on sustainable living (e.g., local housing
codes). In response, the ecovillagers sought to push back by modifying the limiting structures [7]
(p. 50). This is an important type of relationship that will be examined in the present work.

Moreover, pointing to the importance of the political and social contexts for a successful translation
of niche practices into mainstream society, North and Longhurst [24] argue that proximity to larger
power structures may lead to more visibility and possibilities to transfer niche practices to other places.
They thus challenge Feola and Nunes’ [9] conclusion that grassroot initiatives face more challenges in
urban settings. North and Longhurst [24] argue that urban areas have a diversity of actors who are
able to work on developing grassroot initiatives, and hence, add more robustness to the movement.
Sager [25] elaborates these arguments by showing how intentional communities in urban areas may
succeed in using activist planning to influence their position vis-a-vis municipalities, and in bringing
their ideas to political decision-makers as a result of their proximity to these actors.

The potential mutual influence between conventional, mainstream architecture and traditional
ecological architecture has been studied from the perspective of science and technology studies.
Ecological architecture (often employed in EVs) aims at low-tech alternatives using local resources,
and often demands active involvement from the inhabitants when building the houses [26]. Berker and
Larssaether [27] refer to the architecture used in the first phase of the Hurdal project as “experimental
building projects within and outside of the ecovillage movement” [27] (p. 103). As we will discuss
later, the project consisted of low-tech, self-built houses using local materials, and confirmed the
idea of traditional ecological architecture as home-spun and low-tech [26]. The majority of architects
in Norway perceived this type of architecture as rather uninteresting and poorly designed [28].
Drawing on the work of Ryghaug [28,29], Serensen [26] notes that, in the realm of architecture, it is the
concept of sustainability associated with traditional ecological architecture that has been mainstreamed.
This is in contrast with technologies like electric cars where the materials, practices, and processes are
mainstreamed, and not the concept. However, as we will show, Hurdal EV went through different
phases with radically different architectural designs; we will discuss how this affected the relationship
between the EV and the local population.

3. Methods

We selected Hurdal EV as our case because it is the largest ecovillage in Norway. It also has an
interesting historical trajectory, in that some of its characteristics as an ecovillage have changed over the
years. As we elaborate below, the ecovillage shifted from a reliance on jointly owned, self-built houses
and self-sufficiency to a pragmatic approach with ready-made houses and less emphasis on subsistence.
By studying this shift and how interactions between various types of actors contributed to shaping the
ecovillage, this case provides insights into how the ideas and concepts associated with an ecovillage
are formed through a dynamic relationship with mainstream society. This relationship is important for
understanding processes of translation.

Our main empirical material derives from interviews, as presented below. We also reviewed
reports and visited previous studies and websites focusing on the Hurdal case. Two sources were
particularly useful for understanding the history of the EV ([30,31]), and our account in Section 4.2
relies on a triangulation between information deriving from these sources and material collected
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during interviews. We also reviewed the general literature, previous studies, and online material.
In the scoping phase, we searched scholarly databases for relevant literature using keywords such
as ‘ecovillage’, ‘intentional communities’, ‘sustainable living’, ‘community’, and ‘Hurdal’. In the
revision phase, we received useful input on additional references from two anonymous reviewers.
We participated in the Hurdal Sustainable Valley Festival in 2015. The festival is an annual event
organised by Hurdal municipality and attended by national politicians and well-known NGOs.
During this event, we observed how the municipality representatives spoke about sustainability
as a central element of Hurdal’s collective identity, and how they presented the EV as a central part of
the municipality’s way of achieving sustainability. This event also gave us the opportunity to mingle
informally with both participants in the EV and outsiders. To gain insight into the EV movement,
we visited Findhorn Ecovillage, regarded as one of the first of its kind and often termed ‘the mother
of all EVs’, in the UK in May 2016. We draw upon observations made by the research team on their
frequent visits to Hurdal EV, as well as on reports and information retrieved online about Hurdal EV.
The ecovillage also has two Facebook groups, one public and one private.

Hurdal EV has received substantial attention in the popular media. In 2015, the Norwegian
Broadcasting Corporation [32] produced a television documentary about Hurdal EV which claimed
to document some of the challenges and conflicts experienced in the process of establishing the
community. Our study also draws on the findings of this documentary.

3.1. Recruiting Respondents

In total, we conducted 23 in-depth interviews in 2016. Fifteen of these included individuals or
families among the current 64 households (150 inhabitants) in the EV. Six interviews were held with
people representing Hurdal’s local community (see below), and three were with individuals who
played a central role in initiating and /or developing the EV: Kristin Seim Buflod (General Manager,
Hurdal EV), Simen Torp (Filago) and Rolf Jacobsen (Aktivhus, formerly Gaia Architects). These three
interviewees agreed to be identified by name in the present work. Seim Buflod is also one of the 15
ecovillagers interviewed.

With one exception, the ecovillagers were engaged in the current study through self-recruitment.
One of the architects involved in developing the EV put us in contact with the communications adviser
in Filago. Filago is a Norwegian company that develops and builds EVs. The communication adviser
wrote an email to all the EV inhabitants describing the project and inviting them to participate in
interviews. Fourteen households responded and were interviewed. In addition, we recruited one
couple spontaneously while visiting the EV. All the interviews with the ecovillagers took place in their
homes, and lasted approximately one and a half hours.

Respondents not affiliated with Hurdal EV were contacted directly by looking up their names
online, calling them, and following up with emails. They included the mayor, the head of planning and
building services in the Hurdal municipality, and four municipal employees (working at the primary
school and in the commercial services sector). In addition to the 23 formal interviews, we talked
to other individuals and groups we met in the Hurdal town centre and at the café in Fremtidssmia,
the recently opened (2016) cultural centre run by the EV. These informal meetings provided additional
insights into the relationships and interactions between EV inhabitants and the local population
in Hurdal.

3.2. Interview Topics and Strategy for Analysing the Material

The interviews were semi-structured, which allowed the respondents to bring up issues of concern.
We developed a specific interview guide for each of the three types of respondents (Hurdal EV,
municipal staff, and people from the local community). Generally, after introducing ourselves and the
project, we provided information about how the data would be collected, stored and used, and asked for
consent to record the interviews. All participants received information about the project, including their
right to withdraw, and how we would manage anonymity.
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The interviews with the ecovillagers covered four main topics. First, we asked about their
background (age, gender, family background, occupation, where they came from), their consumption
practices in general, and their reasons for moving to Hurdal EV. Second, we asked them to elaborate
on their experiences of living in the EV (the house, the solar panel and other equipment, social aspects,
organisation of daily life, etc.) and whether their habits, consumption patterns and attitudes had
changed after moving to the EV. Third, we invited them to reflect on their relationships with fellow
inhabitants in the EV and with the local community. Finally, we asked about their views on broader
issues such as the role of EVs in mainstream society.

The interviews with the local population centred on their views on the process of establishing
the EV and on the relationship between the local administration/population and the EV. In the
interviews with the EV developers, we focused on the process and the various individuals, technologies,
and relationships involved.

Four researchers conducted the interviews, most of them individually. With three exceptions,
the interviews were audio-recorded and transcribed. To help structure the analysis, we produced
a coding tree with key issues from the interview guide, and systemised and coded the
material accordingly.

4. Hurdal and the Ecovillage: The Place and the Project

4.1. Hurdal

Hurdal municipality is situated in Akershus County, about 80 km from Oslo, and comprises 2910
inhabitants (2016). Hurdal EV is situated approximately four kilometres from the administrative centre.
Figure 1 shows where Hurdal and the EV are located.

) 3 Hurdal ecovillage {
3 o

Figure 1. Map of Hurdal municipality and the ecovillage.

The municipality’s stated ambition is “to be a plus society by 2025, which implies that Hurdal
will be carbon neutral or better, experience economic growth, and provide improved quality of life to
inhabitants and visitors” [33].
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4.2. Establishing Hurdal Ecovillage

4.2.1. Phase 1 (1996-2009)

The story of Hurdal EV goes back to 1996 and the establishment of the ecocommunity Kilden
Okosamfunn [30]. The founders of Kilden wanted to establish an EV in Norway. This group looked
at approximately 60 different properties in the region around Oslo to find a suitable plot, and in
2001 came across the property in Hurdal, which was for sale. At the same time, the community was
approached by the mayor of Hurdal, who was positive about selling Gjeding farm, owned by Hurdal
municipality, to the EV group. Gjeding was situated only an hour’s drive from Oslo, had a substantial
amount of land for growing crops and attractive plots for building houses, and the municipal plan
had already allowed for the building of houses in this area. In total, Gjeding covers 146 acres of
land, of which 40 acres is farmed land. The ecocommunity proceeded to establish an EV on this site.
The community rented Gjeding from 2002, and members of the EV built temporary housing using
materials such as straw and wood, in line with traditional ecological architecture (see Figure 2) Euro
pallets were used for the foundations for some of the houses because they were built on agricultural
land. The municipality therefore had to grant dispensation from the Planning and Building Act on the
condition that the houses would be removed after three years. However, the process of establishing the
village took longer than expected (actually 10 years), and permission to keep the houses was extended
several times.

An EV cooperative was established in which each member owned a share of the farm and had a
say in the decision-making process [30]. The initial inhabitants had to carry the costs of establishing
the EV, and subsequent newcomers to the village had to pay a certain amount to join.

In 2001, the cooperative began collaborating with Gaia Architects, an umbrella organisation for
architectural firms interested in contributing to sustainable design [34]. The Gaia project, headed by
architect Rolf Jacobsen, assisted the cooperative in developing the zoning plan for the area as part of
the approval process for building the houses.

Figure 2. Self-built houses in Hurdal EV, Phase 1. (Photo: Simen Torp).

However, the project soon faced challenges in the county administration [31], due to a conflict
over the protection of important cultural heritage sites. Spruce trees on the hill that formed part of
the site planned for the EV were a central element of the cultural heritage site. However, just weeks
after the cooperative’s application was rejected by the county administration, a fierce storm hit Hurdal.
As a result, all the trees were blown down, and the county subsequently issued approval for the plans.
In 2004, the EV bought Gjeding from the municipality, and in 2006 the zoning plan was approved.

The small EV community lacked the necessary economic and legal expertise. For instance,
obtaining funding to establish a substantial number of new houses proved a major challenge.
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They therefore decided to collaborate with a developer who would carry the financial risk. They also
saw a need for a different concept for building the houses. Self-building required a lot from individuals
in terms of expertise and time [27]. Hence, the EV project turned towards using ready-made modules
and individual ownership of properties and houses.

4.2.2. Phase 2 (2009-Today)

The overall zoning plan for the EV was approved in 2009. The company Aktivhus was established
the same year, partly as a result of the experiences gained by Gaia Architects in Hurdal, where they
saw a need for standardised houses that could be produced more professionally than those made in
the first phase of the EV development. Gaia also saw a potential for promoting eco-friendly houses
more generally, and was motivated to offer an alternative to passive houses [27], which were mainly
designed to minimise building energy consumption and take broader environmental aspects, such as
the life cycle of materials, into account.

Aktivhus provides module-based, eco-friendly houses under a concept referred to as “Shelter” [35]
and became a close partner and important actor in Phase 2 of the EV.

The financial challenge remained. In its search for a developer, the EV tried to establish
collaboration with several actors. In 2012, the company Vitrina AS (later Filago) took over financial
responsibility for the project. Some of our respondents said they felt very relieved when an investor
was willing to take over the debt.

Construction of the Shelter houses started in 2013 (see Figure 3). Aktivhus had to balance the
ideals of ecological architecture (e.g., natural materials, natural ventilation, healthy indoor climate and
energy-efficient construction) with national regulations and available support schemes. For example,
to meet the energy requirements specified in the Regulations on Technical Requirements for Building
Works, pursuant to the Planning and Building Act (TEK 10) and zero emission requirements,
which would entitle the group to considerable support from Enova, they installed solar panels
on the roofs. (Enova is owned by the Ministry of Petroleum and Energy, and was established in
2001 to contribute to reducing greenhouse gas emissions and transitioning to climate-friendly energy
consumption and sustainable energy production). Furthermore, in order to better regulate ventilation
and indoor climate, some of the houses were equipped with smart technologies. To receive additional
support, the project also agreed to install monitoring equipment in some of the buildings to enhance
research. This led to the introduction of smart technologies for controlling window screens, lighting,
etc. Nonetheless, the architect was determined to use natural rather than balanced ventilation, hence
active rather than passive houses.

S e

Figure 3. The Shelter houses in Hurdal EV. (Photo: Nadia Fransen).
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However, the EV faced new challenges when subcontractors went bankrupt and technical
equipment failed to function as prescribed. As a result, Aktivhus nearly went bankrupt. As shown
below (Section 5.2), there is still considerable frustration among our respondents over the equipment,
as well as concerns about the financial viability of the two companies involved. Table Al in the
appendix summarises the two main phases, some of the characteristics of the EV at the two points in
time, and how the EV is regarded by the municipality and the local community, though our material
on the latter group is limited.

5. Identities and Relationships

This section begins by presenting ecovillagers’ expressed motivation for moving to the EV.
This will help us answer the question of whether ecovillagers perceive themselves as part of a lifestyle
movement. We then examine how ecovillagers relate to each other and to other internal ‘actors” such as
houses and smart technology, and how they relate to the local community. We discuss the implications
of the findings in Section 6.

5.1. Stating Intentions: Why Move to Hurdal Ecovillage?

Our EV respondents varied in terms of when and why they moved to the ecovillage. Some of
them had been there almost from the start while others had moved there recently. All expressed a
wish to achieve a sustainable lifestyle. Two main types of motivation were mentioned, which we term
‘community” and ‘example’. Though several respondents reported both types of motivation, most of
them emphasized one in particular.

The first category, ‘community’, denotes respondents who said they were primarily motivated by
the opportunity to join a community, both to meet other people with shared values, and to get away
from conventional society where they found that their attitudes, views, and practices were at odds with
or diverged from what was considered ‘normal’. The other category, ‘example’, denotes respondents
who used the word ‘example’ to convey that their motivation for moving to the EV was to demonstrate
to others what sustainable living may imply, and to inspire others to do likewise. As we elaborate
below, the first type of motivation is directed inwards, while the second draws attention to the role of
the EV and mainstream society.

5.1.1. Seeking a Sense of Community

The importance of social belonging was a theme in many of the respondents’ accounts. One male
respondent (PH1) told us: ‘For sure, the dream is to have an environment that one recognizes and feels
at ease with.” A female respondent (PH2) provided more details:

There are people here who don’t think you are strange because you make such choices.
Because you buy used clothes or don’t buy clothes. There is a complete understanding from
people who live here. And it helps feeling that people understand you. I have received
strange looks and things like that [outside the EV].

Other community-oriented respondents complained about the barriers to sustainable living in
mainstream society:

We are environmentally conscious and think it may be difficult to have an environmentally
friendly lifestyle in our society. In that respect, it’s no coincidence that we’re here. (PH9)

These quotes signal that the respondents had felt uncomfortable or constrained when living
in conventional communities, which is why they wanted to move to the EV. People in this group
elaborated on different aspects of the community dimension and on what living here meant to them.
Some were preoccupied with giving their children a good upbringing in what they termed the
‘protective environment’ provided by the EV. Others, as PH2 above, said that they found it valuable to
meet people who shared the same views as themselves when it came to consumption patterns and
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other issues. A passion for growing their own food was another highly motivating factor for moving
to the EV.

On the issue of spirituality, six of our respondents specifically mentioned that it was important to
them that the EV did not place too much emphasis on spirituality. At the same time, some ecovillagers
said they appreciated the possibility to practice spirituality without being judged by others in the
EV community.

5.1.2. Setting an Example

Some people said that their main motivation for moving to the EV was to “set an example” and
actively seek to be pioneers who showed the way for others. They stressed the importance (six out
of seven ‘examples’) of being part of a lifestyle movement that contributed to social change with
respect to food consumption, transport, housing, and how people live together. For that purpose,
they reflected on how their own activities match the ‘normal’ criteria set by mainstream society:

So we thought, okay, we want to try to live a bit more sustainably, or like push and see
how far we can go, but at the same time, like, that it’s within the four walls of society and
within normal boundaries. The good thing about being part of this project is that it’s, like,
pretty ... easily accessible in that respect. To the general public, too. (PH14)

Hence, in terms of setting an example, the link to society was important and should be actively
maintained, as PH14 further elaborated:

Then there was, at least one of the most important questions to me, was ... to get an
impression of whether this was some sort of isolated unit, a little village on its own that
took a step away from society to do something different, or if they actually were part of
wider society and tried to take part in creating something. (PH14)

5.2. The Developers: The Architect Aktivhus and Contractor Filago

Respondents expressed mixed feelings about the architect and contractor. On the one hand,
they expressed admiration for the houses and the contractors: “Innovation takes time, innovation is
frustrating” (PH6). They appreciated the physical structure and quality of the housing. Few of them
spoke about aesthetics, but many conveyed satisfaction with living in houses built from materials
they considered to have a limited environmental impact. Several emphasized the good indoor quality
and the direct access to outdoor air through valves rather than having a closed system of balanced
ventilation. One respondent with a background in natural sciences said he highly appreciated the
fact that the houses were not concealed “aluminium tins”, and referred negatively to passive houses.
On the other hand, the respondents expressed dissatisfaction with several technical aspects of the
houses (particularly in the early Phase 2), and the way in which their complaints were met by Filago,
Aktivhus, and subcontractors. Respondents complained about draughts around uneven window
frames, cracks in kitchen countertops and yellowing grout. Several also commented that the materials
had been processed and shipped from eastern Europe and processed in Denmark—hence transported
over considerable distances, with environmental implications.

A common question was: who would be financially responsible when technical problems occurred.
Our respondent from Aktivhus underlined that his company was responsible for ensuring that
the houses functioned. However, delays in getting things fixed and the lack of response to emails
made many residents question this promise and Filago’s financial capacity to do the necessary work.
Some respondents also doubted whether Filago “is as idealistic as they claim to be”. Others were
uncertain of what property (the farm and the cultural centre) Filago actually owns today, or were
sceptical about Filago’s previous involvement with a Czech company that went bankrupt after
supplying building materials to the EV. Finally, there was considerable confusion among residents
regarding the distribution of responsibilities between the ecovillagers and the three actors on the
supply side: Aktivhus (the architect), Filago (the contractor), and various subcontracting firms. One of
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the points of confusion was that some individuals were said to be working for both Filago and
Aktivhus. From the perspective of our respondent from Aktivhus, the shift from Phase 1 to Phase 2
represented a risk, in the sense that the people moving to the EV might lack commitment to engage in
joint activities. For example, one year after Phase 2 began, there was uncertainty as to whether the new
generation of ecovillagers would be interested in taking part in running the farm and/or establishing
new joint initiatives.

The ecovillagers, on the other hand, argued that they did indeed possess the capacity to
initiate activities. Most of the interviewed families belonged to at least one of many groups
initiated by the ecovillagers (dancing courses, painting courses, wine club, Friday club for women,
yoga courses, outdoor recreation, boating groups), and were by default part of the residents’
association (beboerforening), to which many contributed on a voluntary basis. Though there were
some complaints about some individuals being ‘free riders’ rather than contributing to the common
good, our interviewees were more concerned that Filago should relinquish some of its responsibilities.

I think many people, us included, expected that Filago and Aktivhus would not decide
so much. After all, people have come here to discuss things thoroughly. So it kills our
enthusiasm a little. (PH3)

Because people thought they could just start things here. I can shovel snow in the winter,
so someone asked Filago if that was ok, and they said they’d already thought about that,
so don’t bother. So then that person lost all motivation. (PH3)

Hence, there seems to be a mismatch between expectations regarding decision-making, with
some residents calling for more independence while Aktivhus and Filago retain control to ensure the
project’s viability. One woman put it this way: “People don’t want to follow [the developer’s] dream,
but their own dream” (PH3).

5.3. The Local Community

The value of social involvement with the local community was often highlighted by the
ecovillagers. Several expressed the importance of maintaining contact with mainstream society
to avoid becoming isolated from: it.

But I do hope there will be more ... how can I putit... sort of integration. Between us
and people in the village. I think it’s ... well I think it’s important. That we don’t become
some kind of sect. (PH9)

Moreover, it was the outward reach of the EV that had triggered some of the respondents to move
to the EV (Section 5.1). Many ecovillagers regarded the Fremtidssmia cultural centre and the open
courses (in dancing and painting) that were attended by people from Hurdal as a bridge between them
and the local population (PH13). One man said he liked to exchange knowledge and gain traditional
botanical knowledge in Hurdal (mapping meadow flora, PH14). However, another man remarked
that some events were not so suited to the local population because they were too alternative or
“very hippy-oriented”.

The respondents representing the Hurdal municipality spoke warmly of the EV’s influence on the
local community, emphasizing the EV’s outreach and contributions to the Hurdal Sustainable Valley
Festival and to activities involving the local school, where EV residents have taken part in teaching
programmes: “Things move faster with their engagement” (HL2). They also expressed concern that
not all EV families sent their children to the local school and stressed that Hurdal should be “a place in
which people can dwell, live and work’ referring to the municipal strategy 2010.

Like the municipality employees, ordinary residents in Hurdal also acknowledged what they
considered to be positive contributions of the EV. They pointed to the attention Hurdal had received
nationally as a result of the EV, making Hurdal more visible:
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How clever they’ve been in receiving all kinds of people, and that has opened, I mean, it’s
put Hurdal clearly on the map right from the start, so there have been people from all over
the world, and they’ve been here and worked for free. (HL4)

However, local satisfaction with the EV for it putting Hurdal on the map did not erase former,
local markers of identity. The notion of Huddosling (meaning a native of Hurdal) came up in interviews
with local residents. They emphasized that in order to be a Huddoling, one had to be born there, and
hence, it would be hard for anyone moving to the village to acquire this label. Despite 30 or even 50
years of living in Hurdal, an Oslo-born resident may still experience being excluded from certain social
networks: “You are and remain an immigrant, in a way” (HL1).

The local respondents gave vivid accounts of the transition from Phase 1 to Phase 2, and of their
perceptions of the radical change that occurred in the kind of people that came to live in the EV over
the years.

But all the first houses they built down on the farm courtyard, they were those straw houses
covered with concrete on the outside, and that’s eco ... eco ... well, the beginning, in a
way. And then ... then we saw it for years ... that those who were living there, it was
all foot-shaped shoes and lilac scarves and thinking how living in the countryside was
all lovely and cosy, everything had to be cultivated and . .. they nearly froze to death in
the winter. (HL3)

Other comments about the first phase of the development of the EV included questions about
the ecovillagers’ financial capability: “You can’t make a living from eating apples and carrots” (HL3);
and about their lack of hygiene and tidiness: “The children were dirty and had problems at school”
(HL1). However, local inhabitants also acknowledged the increase in economic activity that the EV
had brought to the area and regarded this as a shift in relations towards greater ‘reciprocity’ (HL4).

Some local inhabitants also reported how some ecovillagers caused feelings of inferiority within
the local community: “They’re posher than us” (HL1). Strengthening this impression of a hierarchy,
local residents highlighted that the EV residents now had proper jobs and were living in “nice houses
worth three million kroner upwards, more than other houses in Hurdal”.

6. Discussion

6.1. Positioning Hurdal EV in the Global Ecovillage Community

The concept of Hurdal EV, despite its young age, changed radically as the initiative moved from
infancy (Phase 1) to early adulthood (Phase 2). Our empirical material was collected during Phase 2,
but secondary sources [31] and accounts of the shift indicate that the first project largely resembled
the four-pillar concept observed in other EVs across the globe [16]. In the current phase (Phase 2),
the shared values of the actors involved appear to be less settled and less comprehensive, and most
of the newcomers display a diversity of perspectives on and motives for joining the EV. However,
both the developer and most of the ecovillagers tend to place a strong emphasis on environment (pillar)
and community (pillar) as joint values in Hurdal EV. In doing so, they create and reproduce some key
connections while living in the EV, both to the environment and to each other as a community.

As for the third pillar often associated with EVs, namely, economy, this aspect has less explicit
connotations in Hurdal EV today than what has been observed elsewhere, where “the purpose of
the economy is to promote human wellbeing within the limits of finite ecosystems” [16] (p. 78).
Primary production (e.g., of food) constitutes an important economic element, as does sustainable
consumption. However, in Hurdal EV, food production was not (at the time of data collection) a joint
enterprise, but rather, was maintained either by the developer (Filago owns the farm) or by some
individuals. In 2016 a preliminary community-supported agricultural scheme (CSA) was introduced
to test whether this model would be suitable for organising the production of vegetables on the farm.
With 30 members in 2016, the farm management and the CSA members embraced the model, and in
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2017 all vegetables were grown by the CSA, which today consists of 116 members, mainly ecovillagers
(personal communication, General Manager, Hurdal Ecovillage, 21 September 2017). Moreover,
the system of individual ownership of houses has meant that the collective economy component of
sustainable living in Hurdal EV is far less articulated than in many other EVs.

Regarding the fourth pillar of EVs, spirituality or consciousness [16], the present Hurdal EV
declares itself publicly as a secular community. Although several interviewees explained that they were
regularly involved in spiritual activities such as yoga and meditation, they all refuted suggestions by
external individuals (such as the researchers) that spirituality was a central, shared dimension of their
community. In official documents [36], Norway is characterised as a pluralist society (det livssynsipne
samfunnet) where many religions and practices coexist. Religious activities in Norway are considered
to belong to the private sphere, and are less organised than before [37]. By regarding spiritual activities
as private matters, Hurdal EV has adopted a stance on spirituality similar to that of mainstream society.
In conclusion, Aktivhus, Filago, and the ecovillagers in Hurdal EV all strongly articulate the dimensions
of environment and community, which become their markers of distance to the mainstream society,
while the other two pillars (economy and consciousness) constitute more individualised spheres of
practices, and represent less prominent parts of the community.

Moving from Phase 1 to Phase 2 implied adopting a more pragmatic approach to the values and
principles guiding the EV. As Boyer [3,4] and Smith [5] point out, intermediate niche projects that lie
between radical movements withdrawn from mainstream society and ones that are too much in line
with it, are those with the highest chance of success. The pragmatic approach guiding the second
phase of the development of Hurdal EV might be a successful recipe for translating EV practices to
mainstream society (cf. [4]).

6.2. Translating Niche Practices to Mainstream Society: Pragmatism as the Way Forward

The presented material provides an account of how a Norwegian EV was created and recreated.
We started off with the premise that there might be multiple discourses, practices, and identities
within the EV, and that the ecovillagers’ collective identity might also be influenced by the perceptions
and activities of outsiders, such as the local population in the Hurdal Valley, who provide ‘alternate
versions’ [10] of what the EV is. After scrutinising the various types of relationships involved in this
process, we are now in a position to discuss how social boundaries and identities played out in the
process of creating the EV. Because Hurdal EV has gone through two radically different phases, its
story is particularly revealing in terms of illustrating how the concept of an EV may change. The case
of Hurdal EV demonstrates the relational nature of the ecovillage as a project and locus for identity
construction, heavily informed through interaction with the outside world. The outside world has
notably changed during this period.

The most striking shift in relations has been the way in which the local population perceives the
EV, shifting from hostility to admiration. In the first phase, the relationship was highly distanced, and
perceptions of ‘dirty children” evoke associations with impurity and social danger [38]. By contrast,
today’s local population expresses admiration for and sympathy with the EV, and in some cases, even
a sense of inferiority vis-a-vis the ecovillagers. The most decisive moment in this transformation
was when the project abandoned the experimental architecture resembling traditional ecological
architecture and replaced it with ready-made housing. This shift in the choice of ‘cultural artefacts” [10],
or material representations of the EV, significantly changed local perceptions of the EV, and also how
ecovillagers perceived themselves. This illustrates how modifications to niche practices may influence
perceptions of the EV in mainstream society, and thereby, potentially increase the likelihood of EV
practices translating and diffusing into mainstream society (cf. the second type of translation of
practices between niches and mainstream society outlined by [4,5]). In this process of ‘moving closer
together’, the EV nonetheless needs to maintain a certain level of distance from mainstream society
in order to sustain its identity. In this connection, we found some variation in opinion amongst the
ecovillagers in terms of how they wished to relate to the outside world.
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All ecovillagers shared the basic value of environmental sustainability and wished to become
socially engaged in a larger group of like-minded people. However, when we probed further into
their motivation for moving to the EV, two main types of rationale appeared in people’s arguments
and reflections: community orientation, and setting an example. These two categories are not always
mutually exclusive, and to some they may constitute conflicting concerns. Interestingly, in both cases,
mainstream society serves as the reference point, albeit in different ways. The community-oriented
rationale implied moving to Hurdal EV in order to get away from the criticism in their former
neighbourhoods. For example, they wanted to be able to keep chickens or grow carrots without
being judged by others. By moving to the EV, community-oriented individuals created distance
between themselves and mainstream society. They became typical inhabitants among equals rather
than outcasts.

The other type of rationale implied a wish to set an example for sustainable living. This goal
fits explicitly with perceptions of EVs as a lifestyle movement that actively seeks to promote social
change [19] (p. 2). Individuals who emphasized this rationale cherish continuity with their former
external relationships and networks, and seek to influence mainstream society. They underlined that
the EV was not a sect, that the houses were very comfortable to live in, and that they were fortunate
to be close to Oslo so that people could visit. Hence, their external networks, including the local
population in Hurdal, are important witnesses to their self-creation: progressive, responsible people
who have managed to merge their sustainability ideals with comfortable living. To distance themselves
(and the EV) from being judged as too alternative, they spoke critically about practices associated
with the EV in Phase 1, such as straw-bale houses, sects, and spiritual practices. Protagonists of the
‘example’ rationale expressed the need to display a collective identity that was normal enough for
mainstream society to be willing to adopt their lifestyle. At the same time, as pioneers or early adopters
in a sustainability market, they are likely to enjoy social esteem from their wider social networks [39].
Hence, the pragmatism inherent in the strategy of setting an example for sustainable living moved
Hurdal EV towards being an intermediate project, i.e., what Boyer [4] identifies as a success factor
for translating practices between niches and the mainstream. The two main types of motivation are
guided by perceptions of the environmental problems inherent in mainstream society, and in both
cases, these represent the core principles for establishing the EV [5].

Seemingly positioned at the steering wheel in the endeavour to create an EV according to their
vision, we find Aktivhus (the architect) and Filago (the contractor). They expressed a clear intention
to influence mainstream society and to be part of a lifestyle movement resembling our group of
‘examples’. The translation of sustainability practices from this niche to mainstream society is an
expressed goal, and Hurdal EV is perceived as the start of a larger project in Norway. The enduring
contact with the municipality in order to transform Hurdal into ‘Sustainable Valley’ in the long term
confirms this ambition, and also confirms the arguments of Feola and Nunes [9] and Seyfang [6] on
the importance of the local context. The interactions between the municipality and Hurdal EV have
facilitated its development, both through the efforts made by the municipality to plan for the village,
and through their mutual interest in promoting Hurdal as a Sustainable Valley.

However, the developers face a challenge in handling the internal diversity in aspirations.
The most articulated tension between the developers and the ecovillagers was the issue of the farm in
terms of who should own it and be responsible for operating it. While the developers seemed hesitant
about surrendering control to the ecovillagers, the latter group called for more responsibility. Finally,
the developers worry that the ongoing provision of ready-made houses in the open market will attract
people to the EV who are not committed to sustainability. Hence, while wanting to be part of a lifestyle
movement, the developers also expressed concern that the distance between the EV and mainstream
society may dissolve. The risk involved in this balancing act was that of losing one’s EV identity.
From this perspective, Hurdal EV has moved closer to mainstream society in terms of demonstrating
how to live a sustainable life in a comfortable way. This corresponds with what has been termed the
fourth wave of intentional communities, in which members increasingly attempt to become integrated
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with mainstream society rather than escape and become alienated from mainstream culture [7]. At the
same time, the wider community has changed, becoming more attuned to the values and practices
that constitute important principles for Hurdal EV. In Norway, sustainability is increasingly accepted
as an important policy dimension, and concerns for climate change seem to be generating a growing
number of initiatives for developing novel, more eco-friendly solutions [40]. This clearly illustrates
how a pressing societal problem, sustainability, has altered the context by moving mainstream society
closer to the niche, and hence, facilitating the translation of practices between them [5].

As mentioned above, Serensen [26] suggests that the mainstreaming process in ecological
architecture is more conceptual than innovative and practical, and that this field is still dominated
by small-scale, locally-controlled activities using an experimental approach. However, the presented
material on how Hurdal EV developed from the first to the second phase demonstrates that this
mainstreaming process was not only conceptual, but also practical and technological. The EV adopted
some norms held by mainstream society, and the interactions between the EV and mainstream society
modified niche practices. Figure 4 below illustrates the translation process by which Hurdal EV and
mainstream society have approached each other.

SUSTAINABLE LIFESTYLE

4

1996 TIME 2016

Figure 4. The relationship between Hurdal EV and mainstream society.

In the early days of the movement, there was a large discrepancy between the ecovillagers’ values
and lifestyle and those of mainstream society. As Smith [5] and Boyer [3,4] argue, the ability to translate
practices from this niche to the mainstream might have been restricted because the lifestyle of the EV
might have appeared too radical for mainstream society. Today, this gap has narrowed. Mainstream
society has not necessarily become more sustainable. Although sustainable practices (such as driving
electric vehicles) are increasingly being adopted, so too are unsustainable ones (such as air travel).
But several sustainable practices, such as eating less meat, are now considered less radical than before.
The EV concept has been modified to constitute a pragmatic and attractive sustainable alternative to
mainstream society because it is not beyond reach, but rather, draws on a mix of values in terms of
sustainability, comfort, and aesthetics that are widely shared. Some distance remains between the

406



Sustainability 2018, 10, 2074

ecovillagers and mainstream society (illustrated by the gap in the figure in year 2016 (the year of
data collection). Both internal and external forces are currently seeking to close that gap, but at the
same time, it is crucial to ecovillagers to maintain a distance and an identity if the EV is to survive as
an alternative to conventional living and also be able to push towards more sustainable lifestyles in
mainstream society [4,5].

7. Concluding Remarks

In this paper we have examined how the actors involved in Hurdal EV have interacted over time
and contributed to shaping the ecovillage. The study shows how the ecovillagers have sought to
maintain a distance between themselves as a group and the wider community while balancing the
various values and practical implications of living in accordance with such values. It demonstrates
how the ecovillage as a concept is changing, both internally within the ecovillage community and
vis-a-vis mainstream society. The different phases of developing Hurdal EV illustrate the importance of
adopting an intermediate project [4,5] for translating practices from a niche—such as the EV project—to
mainstream society. Adopting a pragmatic approach towards developing the EV, as was done in the
second phase of Hurdal EV, is at least one element for success in this translation process.

The journey towards this more pragmatic strategy for developing Hurdal EV also involved
modifying the pillars on which it was built. Only two of the four pillars of EVs [16] are clearly embraced
by the Hurdal ecovillagers in the second phase of the development: community and eco-friendly living.
The economy and consciousness pillars tend to be played down and kept more private. Most of the
ecovillagers come to the EV to enjoy community life and share their interest in leading an eco-friendly
lifestyle. Some of them openly emphasize a wish to contribute to a lifestyle movement where their
practices and ideas lead to social change. Others have a more inward orientation. When living in
their previous neighbourhoods, the ecovillagers we met had sometimes experienced disapproval of
their lifestyle, but in the EV they did not encounter such social sanctions. Despite their somewhat
different emphases, however, they are all participants in a lifestyle movement, promoting private
action towards social change, and cultivating a meaningful identity [19].

The adoption of a more pragmatic strategy in the second phase of the project has narrowed
the gap between the EV and mainstream society. In the beginning, the EV inhabitants were largely
isolated from the local community and were looked upon as odd. However, by mainstreaming
the EV concept and practices through revising ecological architecture and streamlining a top-down
process for promoting, constructing and selling houses, and recruiting new ecovillagers, Hurdal EV
earned more esteem and acceptance for their values and practices from mainstream society. Moreover,
the increasing general acknowledgement of environmental problems contributed to normalising the
EV. In this process, the ecovillage as a concept was modified by different stakeholders and outsiders
who contributed to the negotiations about what the EV should be.

This study clearly confirms the argument put forward by Smith [5] and Boyer [3,4] that the success
of translation hinges on intermediate, bridging projects. Correspondingly, we find that Hurdal EV’s
pragmatic choices and adjustments to move closer to mainstream society facilitated a bridging between
the EV as a niche and mainstream society. It also illustrates the perceived risks associated with the EV
should it move too close to mainstream practices, as losing its identity would also mean losing its ability
to promote an alternative to mainstream lifestyles. Where this line should be drawn is contextually
dependent and therefore dynamic, and involves work that is both inwardly and outwardly directed.
What would too mainstream a practice entail for its ability to foster social change?
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Appendix A
Table Al. The two phases of Hurdal EV.
First Phase (1996-2009) Second Phase (2009-2017)
. .. Ready-made units, modern
Physical buildings Self-construction, traditional ecological architecture including

logical architecture.
ccologieal architecture advanced technology.

Individual homes: individual
decisions
Farm: owned by Filago, lack of

Community markers

Every member had a say in joint
decisions.

clarity regarding decision-making
in the future.

Shared social activities, some also
open to people outside the EV.

Environmental values

Clearly expressed

Clearly expressed

Spirituality

?

Not a shared value

Position of municipality vis-a-vis
the EV

Took initiative to collaborate.

Highly engaged in collaboration.

Position of local population

Distanced

Admiration

vis-a-vis the EV
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Abstract: Over recent decades, people’s (rural and urban) communities are facing numerous social
and economic changes and challenges. Some of those challenges have been increasingly addressed
through the lenses of technological developments and digitalization. In this paper, we have made
a review of already existing practices while focusing on the existing implementations of the Smart
Village concept and the importance of digital transformation for rural areas. We give special attention
to EU policies that we are using as an already existing framework for understanding our own
forthcoming examples. We have shown the parallels between the findings and insights from different
regions and made an evaluation of presented practices. Our main argument stems from our own
previous experiences and experiences of other research approaches, and is grounded on the argument
that rural areas are not uniform, and that smart rural development has to be applied in combination
with place-based approach. We present the cases of Slovenian pilot practices and support our
argument by proposing the FabVillage concept.

Keywords: Smart Villages; smart development; sustainability; digitalization; ICT

1. Introduction

One of the most important and accurate questions that contemporary societies have to address is
how to make people’s communities and their settlements more sustainable. An ever growing number
of aspects of most societies and their economies are inextricably linked to changes brought forward
by technological developments that are transforming people’s everyday routines, perceptions of the
environment, access to the electricity, food, health, education and many other. To properly address
those changes in 2015, the 2030 Agenda for Sustainable Development (the so-called #Envision2030)
was adopted by the General Assembly of the United Nations, and it included seventeen Sustainable
Development Goals (SDGs) [1]. As will be detailed later on, the agenda took a holistic approach to
sustainable development for everyone and in every segment of life, including education, employment,
inequality, accessibility of settlements, etc.

One part of the answer towards achieving higher levels of sustainability and SDGs is to find
the right ways on how to deal with economic disparities, climate changes, accessibility to modern
technologies and other necessary infrastructure. Considering the (dis)advantages of some already
existing practical approaches, one of the most promising ways is to make them smart(er). Disregarding
the somehow vogue meaning of the “smartness” in general [2,3] that will be explained later on, it is
important to note that the concept for urban smart communities is already very well established—e.g.,
Smart Cities, but less so for rural communities as the concept Smart Village has only recently gained
momentum; for example, in the EU, the Smart Village Initiative was launched by the European
Parliament in 2017, and the EU Action for Smart Villages document was published by the European
Commission together with the European Parliament. Moreover, ‘Smart Villages” was initiated as
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a subtheme within the European Network for Rural Development (ERND) work on ‘Smart and
competitive rural areas’ between September 2017 and July 2018 [4].

The main objective of this paper is to review and discuss already existing initiatives and projects
on rural development and especially in Smart Villages in Europe and beyond. In order to understand
the influences of smart development and how communities embraced it, it is necessary to make a
review of the practices, policies and initiatives. Only then we can use and apply the concept into new
environments more successfully.

What Is a Smart Village?

The so-called smart development of infrastructure is hardly strictly divided into two polarized
sets of frameworks, rural and urban. As is vividly described by Srivatsa [5] in the case of Indian smart
development, it is necessary to consider both spaces simultaneously, their mutual interconnections
and take into account that significant changes in one will affect the other and another way around.
Therefore, the paper considers both contexts and combines the findings from the two.

What exactly do we mean by talking about smart development, Smart Cities or Smart Villages?
Is there any clear definition of a smart community?

Firstly, no, there is not one clear and definite definition of neither one [6]. As communities
are not a “thing”, inanimate and unchangeable, and are thus always dependent of the environment
and changes in socio-cultural structures, there cannot be a one-size-fits-all proposed definitions.
Every proposed definition is dependent upon different circumstances, societal problematics and
reflects difficulties encountered by each individual community. For example, discussing the smart
growth plans in Wisconsin, USA, Edwards and Haines define six smart growth goals that were
most widely incorporated into smart growth plans in the Wisconsin case. In their contribution, they
emphasize (i) creating new housing choices and opportunities; (ii) making communities more accessible
by foot; (iii) enforcing the sense of place in communities; (iv) preserving different environmental
zones; (v) connecting new and the existent developmental aims; and (vi) more varieties in terms of
transportation [3]. On the other hand, the European Union is moving towards the application of the
“smart” growth on the wings of a “knowledge based economy” [7] (pp. 56-58).

Secondly, even though the implications of technologies are often used in discourses on smart
communities, the technological and digital components of the transformation are not the only ones,
not necessarily the most important in specific cases. Annamaria Orban is making a report on smart
and self-sustaining rural villages in Hungary on the example of Turistvandi, a small village that
began its journey towards the label ‘Smart Village’ in the field of agriculture and with the decision
to become self-sufficient in food production [8] (pp. 678-680). On the basis of smart/successful
agricultural decisions, the education level of the village inhabitants has increased, the population
has grown, and health services improved. As is claimed by Jucevi¢ius et al. [2], a more detailed
and comprehensive analysis of initiatives and practices of smart social system brings to the fore the
important finding that, while looking at the smart system, it is not always the case that they are
grounded on the information and communication technologies (ICT). In the proposed model, instead,
they are focusing more on the relationships with the environment. However, even though the digital
dimension does not pervade all the models of the Smart Cities/Villages and its main features, it is
indeed important to all of them [9] (p. 149).

Thirdly, and stemming from the above claims, the smart dimension of the development might not
always be addressed under the label “smart” but could also be intertwined with other dimensions,
as in the case of SDGs where the smart dimension is addressed in most of them addressing other
specific aspects: sustainability, well-being, (inclusive and equitable quality) education, empowerment
of women and girls, management of water resources, accessibility of sustainable energy, sustainable
economic growth and decent work, building resilient infrastructures, fostering innovation, reducing
inequalities, making human settlements more inclusive and sustainable, taking actions to combat
climate change, protecting ecosystems, etc. [1].
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Slipperiness of trying to precisely define the smart development per se allows us to propose
only vague, very broad definitions of smart communities. This is so because the classifications are
always case dependent and based on given, specific conditions (e.g., locality, geographical conditions,
(social and natural) resources) and influenced by the most visible challenges that communities face [10]
(p- 177).

A Smart City is an urban living environment, built or upgraded/renovated [9] to enable the best
possible coordination for otherwise fragmented urban sub-systems, and to facilitate everyday lives
of inhabitants, making cities more liveable and sustainable [11]. A very broad definition proposed
by Cohen states that “smart cities use information and communication technologies (ICT) to be more
intelligent and efficient in the use of resources, resulting in the cost and energy savings, improved
service delivery and quality of life, and reduced environmental footprint—all supporting innovation
and the low-carbon economy” [10] (p. 178). The most representative features of the Smart City are
shared ICT structures, time optimization, open government, energy efficient technologies, reduced
emissions, and orientation towards green environment [6,12,13].

If the transition to smart infrastructure is important for urban living environments, this transition
is even more necessary and complex in the case of more sparsely inhabited areas. To identify
challenges and their potential solutions in this cases, it is necessary to use local and regional
knowledge and implement it. More precisely, in the context of European Union, the concept Smart
Villages refers to “rural areas and communities which build on their existing strengths and assets
as well as on developing new opportunities. In Smart Villages, traditional and new networks and
services are enhanced by means of digital, telecommunication technologies, innovations and the
better use of knowledge for the benefit of inhabitants and business” [14]. To sum up, to apply
the Smart Village concept, it is necessary to use bottom-up integrated approaches, build effective
public-private-community partnerships, develop supportive policy frameworks and enable access
to financing mechanisms [15]. The crucial point in the process is to put the communities themselves
behind the steering wheel and not impose developmental paradigms that would not be compatible
with community’s desires and cultural environments.

A Smart Village enables its inhabitants to make use of the contemporary technological and social
achievements, while its infrastructures are still being developed in line with Sustainable Development
Goals, offers an opportunity to efficiently deal with future of energy security and issues of local and
circular economies. However, as it will be shown later on in the case of Indian Smart Cities and Smart
Villages, to treat Smart Villages as an autonomous and independent entities poses a threat to only
partial understanding of the framework. Instead, the interspatial dimension is of great importance.
Therefore, this paper, although focusing primarily on the smart rural development and Smart Villages’
initiatives, constantly draws the parallels with Smart Cities, towns and national developmental policies.
Within the smart development discourse, at the forefront of this paper will be the consideration of the
perspectives of the digital transformation of the rural environments.

2. Worldwide Initiatives on Smart Villages

Seen in the worldwide context, there are several initiatives promoting or using the concept of the
Smart Villages.

Smart Village initiative: new thinking for off-grid communities worldwide [16] and IEEE Smart
Village: Empowering off-grid communities [17] are both worldwide active and striving to meet the
SDG 2030, especially goal 7, Affordable and Clean Energy. The first one promotes access to sustainable
energy as a main catalyst for the development of good education and healthcare systems, access to clean
water, sanitation, economic growth, enhanced security, gender equality, etc. The most important vision
of the Initiative is to apply more holistic and integrated approaches to enable the access to the energy in
the rural contexts, while connecting/involving governments, developmental and private sector in the
process. The component most emphasized is how to connect renewable sources of energy with ICT [15].
The activities of the Initiative are taking place in six large regions, namely East Africa, West Africa,
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South Asia, South-East Asia, South America, and Central America, Caribbean, Mexico—the so-called
developing world with limited possibilities to access (educational, electrical, economic and other)
infrastructure. To find the most suitable solutions, there is a wide range of professionals working on
the field and otherwise: villagers, NGOs, development organizations, entrepreneurs, policy makers,
engineers, and experts from the field of humanities [18]. Their search for solutions is encompassing
and, based on long-term research, analyzing local and regional circumstances, identifying cross-cutting
issues and proposing suitable solutions. More than 30 workshops have been organized where
more than thousand stakeholders from 70 countries have presented their views and evidence [16]
(p. 140). By now, the majority of their activities was funded by Cambridge Malaysian Education and
Development Trust and Malaysian Commonwealth Studies Centre.

Similarly, the IEEE Smart Village initiative is aiming to promote off-grid communities through
education and the creation of sustainable businesses in the energy sector. The initiative was originally
established as a Community Solutions Initiative (2009) and took over the current name in 2014.
The activities are spread worldwide, by now serving more than 50,000 people, living in 34 villages,
mostly located in African continent (e.g., Benin, Cameroon, Kenya, Malawi, Namibia, Nigeria, South
Sudan, Zambia), but also in Haiti and India [19]. Its main financing mechanism is fundraising. Besides
the development of energy-smart villages mentioned before, the main products of the initiative’s efforts
are a SunBlazer II—a mobile solar-based power base station and Learning beyond the Light Bulb—
a nine-month program of remote study that enables the exchange of practices of all communities in
order to create the mutual benefit, and equips the students with knowledge on different development
models and other skills and knowledge needed for the fieldwork.

One of the most propulsive worldwide programs is the CIGAR research program on Climate
Change, Agriculture and Food Security (CCAFS) that started in 2011 [20,21]. The program is funded
by the CIGAR fund and different donors (e.g., Australia, Irish Aid, Netherlands, New Zealand,
Switzerland, Thailand, UK Aid, US Aid, the EU, and the International Fund for Agricultural
Development). Within its framework, the concept of Climate Smart Villages is being developed
and put into practice in different parts of the world, whereas the ones with the most climate-related
difficulties are chosen (West and East Africa, Latin America, South and Southeast Asia). This is an ever
evolving program where different stakeholders (researchers, politicians, framers, local residents) are
collaborating in order to find the most productivity enhancing and smart solutions considering the local
conditions. Their solutions are based on smart technologies and services, designed in collaboration
with local people, and aim at lessening the climate footprint from the perspective of the developing
agricultural activities, while not reducing their benefits for the given community. The program is
claimed to be very successful, as there is more than 30 existing climate-Smart Villages all over the
globe. More importantly, the villages are on a good track to being sustainable in the long term as
the program aims to train the local people and not providing locals with the external teachers on
the long-term basis. Within this objective, an important role is also played by women. One of the
other practical outputs of the program is, for example, the CCAFS Climate Analogues Tool for making
rain and climate predictions, developed to help smaller farmers make decisions based on accurate
information [22].

Perhaps one of the most extensive and most recent attempts of smart transformation development
is India. Firstly, urbanization of India is increasing rapidly as never before. According to the predictions
of the United Nations, by 2050, almost 814 million of Indian people will live in towns and cities, which
is twice as many as today [10]. Secondly, in 2015, the Government of India, Ministry of Urban
Development launched a nationwide program Smart city mission [23]. The aim of the Mission is
the comprehensive development of (physical, institutional, social, economic) infrastructure, and thus
improvement of the quality of life and to attract people and investments. The governmental mission
covers 100 cities, selected in the “City Challenge” process, but also recognizes that there is no single
definition of the Smart City that would encompass important factors for all the different cases and
therefore aims to set the examples that could be replicated in various regions and cities within the
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country. Thirdly, a Smart City initiative was supplemented by the Indian Smart Villages Initiative [24]
aimed at harnessing the benefits of ICT for the people living in the rural sites. Despite the urbanization
processes, in India, around 67% of population still lives in the rural areas, but rural-urban migrations
are posing big problems in India [5] (p. 4). For example, according to the estimates of Indian Ministry of
Statistics and Programme Implementation, in years 2009/2010 more than 60% of the male rural-urban
migrations was due to employment related reasons. Agriculture only has a minor part in the Indian
economy (e.g., around 17%), compared to the services sector that is flourishing (almost 54%) [25]. As it
has been stated by Srivatsa, to somehow maintain the “equilibrium” between the urban and rural areas,
the smart development of both has to be parallel and simultaneous. In this way, the large migration
from rural to urban areas can be limited or even stagnate [5] (p. 4). It is anticipated that carefully
designed Smart Villages will provide a basic framework for local people to enhance their participation
on a local level and to improve their economic, social and living conditions and thus make their
community stronger and more flexible for the challenges of the outside world [5] (p. 8). Within the
“Digital India” plans, Indian government envisages that, by the year 2019, 250,000 Indian villages will
have access to the internet and telecommunications networks [26]. Therefore, there is a need to design
and develop villages that have established good endo- and exogenous connections, e.g., they have good
connections to the outside world, but, at the same time they maintain their independence in providing
employment and services. To summarize, in the Indian case, two approaches are used as being
complementary, Smart Villages serving as engines to Smart Cities” economic growth, by producing
services and goods for rural but also for wider (inter)national markets. Unfortunately, there is no
synthesis on how many Smart Villages has already been developed/ established in India, there are
only some fragmented lists and websites dedicated to specific villages, which makes it difficult to keep
up with the numbers.

A closer look at the initiatives working at the worldwide level presented above enables us to
make some very broad conclusions. Looking at the main objectives and activities taking place within
their frameworks, but also regarding some other reports [27,28] and models, the energy sector lies
at the core of dealing with sustainable and smart community development. Even though the focus
on sustainable energy supply is not explicitly in the forefront of the global developmental initiatives,
it is implicitly involved within other objectives, such as lessening the climate footprint of agricultural
practices. As it will become more evident in the next sub-chapter, a closer look at the European practices
reveals also that focus areas of global initiatives have different social and economic conditions and
therefore propose different solutions adapted to needs of the communities. Whereas global initiatives
are primarily focusing on the areas with the lack of basic infrastructure (electricity, water supply,
internet access, etc.), the European initiatives are working in the areas with basic infrastructure already
provided and are therefore addressing different challenges of smart and sustainable development
through products and services with social, economic, and environmental benefits.

3. EU Policies, Initiatives and Examples

In line with the described global initiatives and tendencies towards smarter and more sustainable
communities, the European Union has also taken a holistic and integrative approach towards
those objectives.

The first step specifically connected to Smart Villages was made in 2016 when the Cork Declaration
2.0 has been proposed (Cork, Ireland), under the name A Better Life in Rural Areas [29]. The declaration
has very openly addressed some concerns about the state of the rural areas, specifically rural exodus
and youth drain and thus paved the way for further orientations of future policies, including Smart
Villages agenda. Through the ten points of addressing problematics of rural spaces, one of the main
conclusions was that investment in rural areas is necessary, especially in the sense of encouraging of
their identification processes, acknowledging their potentials for (economic) growth and ensuring that
they will become attractive places for people of all ages to live in and work at. Particular attention
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has also been paid to overcome the digital divide between rural and urban spaces and developing the
potential of digitalization in rural areas.

In the following year, 2017, the European Commission launched EU Action for Smart
Villages [14] with the purpose to initiate some reflections on the villages of the future. Besides
some funds and policies that have already existed before (e.g.,, Common Agricultural Policy,
Rural development policy, EU Cohesion Policy), some new ones have been proposed: European
Innovation Partnership for Agriculture (EIP-AGRI) that is directed towards development in the
field of forestry and food production and The European Network for Rural Development (ENRD).
In order to promote Smart Villages, the plan proposed 16 actions suggesting organization of some
workshops/seminars/conferences, thematic groups, new platforms (e.g., Smart specialization platform
agri-food), setting up new offices (like Broadband Competence Offices), and very importantly, also
suggesting some projects on SMARTA (Smart Rural Transport ‘Areas’) and Smart Eco-Social Villages.
The latter was specifically focusing on connectivity and digital solutions, but, more broadly, it was
aimed at exploring some basic features of Smart Eco-Social Villages and identifying best examples that
could be used in rural communities by decision makers in order to build future strategies.

Very recently, in April 2018, another declaration was accepted: Bled Declaration (Bled, Slovenia).
The Declaration acknowledges “that the rural digital economy;, if developed in an innovative, integrated
and inclusive way, has the potential to improve the life-quality of rural citizens and, thereby, contribute
to tackling the current depopulation of- and the migration from—rural areas” [30]. The Declaration
proposed some actions to reach better conditions for developing farming enterprises and a new service
sector; the two are addressing the rural Youth Drain, and will be providing the opportunity for the
youth to return back home after finishing their studies and pursue white-collar jobs to further their
specialization in their local area. By creating synergies between some technological achievements
(precision farming, digital platforms—e-learning, e-health, e-administration etc., shared economy,
circular economy, bio based economy, rural tourism, social innovation), the Declaration called for some
Smart Villages to become a role model for further developments already in the following year, 2019.
The Smart Village Network has also been established in 2018. It connects villages and associations
across Europe enabling them the exchange of information and experiences and therefore making their
voices lauder and stronger. Currently Slovenian member is Ptuj, small town in the north-eastern part
of Slovenia and University of Ljubljana which is part of the network support [31].

Furthermore, another document that has an important impact on the development of European
rural areas is Rural Development policy 2014-2020 [32] that devotes separate attention to specific
European regions, contributing funds to their own rural development programs tailored to their
regional needs. The policy was designed to meet contemporary challenges in the sphere of environment,
economy and in the society, and is worth 100 billion euros. Every program designed within the
policy addresses a minimum of four EU priorities for rural areas, oriented towards either fostering,
enhancing, promoting innovative and knowledgeable ways towards social agriculture, forestry, food
production, agricultural ecosystems and resource efficiency, or development of rural areas into the
front [32]. Within this European policy and national programs, the LEADER approach is also being
implemented. The LEADER method was already launched in 1991 [33] and was recently extended
with more encompassing Community-Led Local Development (CLLD) [34]. The main characteristic of
the approach is its focus on the local communities and acceleration of the solutions that are based on
the bottom-up local initiatives. Cooperation on different levels is also being encouraged, connecting
private and public sectors within the region (in the form of Local Action Groups—LAG), within the
country but also between different EU countries. In the programming period 20142020, there is
altogether already 2600 Local Action Groups (LAG) that are implementing the LEADER approach,
which makes it a successful practice. Solutions that are based in the local environments and use
local/regional resources are in line with designing the so-called smart developmental solutions and
therefore the LEADER approach is an important factor in recognizing such practices.
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The European Spatial Planning Observation Network (ESPON) 2020 Cooperation Programme is
another program adopted by European Union, aiming at reinforcing the effects of European Cohesion
policy. The ESPON strategy is inextricably connected to the European rural areas. For example,
in the policy brief, Shrinking rural regions in Europe [35], it is recognized that rural areas in the EU
are shrinking or facing depopulation (p. 4) and the policy urges seeing such processes in the broader
light and recognize also the possibilities not only the dangers of such processes. ESPON 2020 has been
preceded by ESPON 2013 and ESPON 2006, all of them supporting EU vision on territorial cohesion
and steady development of all regions but each setting their own specific priorities [36].

Regarding EU measures, it is important to note, that, considering the rural development,
abovementioned recent policies and measures were preceded by some important strategies—such as a
LEADER approach and the actions taken to better understand also the mutual connection between
rural and urban places in Europe [37] that have been addressed in line with the European cohesion
actions. The latter has specifically addressed the relationships between the rural and urban regions,
their intensive and interdependent relations, and extensive changes they have been going through
in the last decades. Within this framework, the need for mutual co-development has been noted and
some corresponding actions taken: Study Programme on European spatial planning, ESPON strategy,
the project RURBAN (in 2010).

Within all the above-mentioned EU policies and other measures, there have been numerous
(re)actions connected to the creation of smart communities, and we are presenting only some of
them. One such initiative that serves as an example and offers a deeper insight on how to apply the
concept of smart development to a specific regional context has already been mentioned—the case
of Hungarian Turistvandi. Their already mentioned smart developmental strategy has had several
phases, starting in 2001 when the village participated in the Social Land program and started investing
to make local food production self-sufficient [8]. Later (between 2012 and 2014), the Turistvandi
and whole Eszak-Alféld region were included in the INTERREG project named SMART EUROPE
(Smart strategies to create innovation-based jobs in regions of Europe) that was funded by ERDF
(January 2012-December 2014) and was worth more than 1.8 million € [38]. Amongst others, the case
of Turistvandi was listed as an example of the good practice ‘Job-creating practice cooperation between
triple helix actors: self-supporting village of Turistvandi” starting in 2006 [39]. As a result of all the
efforts, the villagers were able to restore their ancient water mill—the main tourist attraction—and
therefore establish some new tourist capacities and attract big numbers of tourists (more than 40,000) [8]
(p. 680). The North Great Plain (Eszak-Alfold) region is typically characterized by rapid aging of the
population, high unemployment rate and traditional agricultural activities [40] from which stems the
need to develop more accurate and smarter ways of dealing with regional problematics. In the case of
the aforementioned Turistvandi, the development of the touristic potential and local and self-sufficient
agriculture is a reasonable and smart move for the future.

Furthermore, there is the Italian “Smart Basilicata” project [12,41], funded by the Cohesion Fund
of the Basilicata Regional authority. The Basilicata region has been struggling with the decline in GDP
and one of the highest unemployment rates in Southern Italy. In 2015, a great part of the regional
enterprises was working in the field of agriculture (32%, which is more than is the national average).
A great majority of region (92%) is either farmland or forests [42]. Besides everything mentioned,
Basilicata is also one of the two most sparsely populated regions, with 56.6 people /km? [43], which is
also the consequence of mountainous and hilly territory. The main aims of the project were to make
the region more sustainable and resilient, which was done building on local and regional knowledge.
The Smart Basilicata project identified the main difficulties, searching for possible practical solutions
and ways to put them into practice. This was done through five pillars of Basilicata as a smart
region: natural resources, energy, mobility, culture and tourism, smart participation [12] (p. 1028).
The duration of the project was 54 months (2012-2015) and has made some visible contributions to
enhancing regional smart development. One of the most accessible is the development of an innovative
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tool to enhance active engagement of citizens in decision-making and encourage public participation
through the use of ICT technologies that was developed by using a SUN4Matera approach [44].

Another example offering an insight into how to implement the Smart village concept is German
project Digital Villages (Digitale Dorfer), taking place between 2015 and 2019. The project was funded by
Ministry of Internal Affairs and Sports Rhineland-Palatinate with a total budget of around 4.5 million
euros [45,46]. The majority of the people in Germany live in rural areas (63.3%) [47], therefore applying
the smart strategy for the rural development is in line with the country’s general development goals.
The region is the sixth richest German region and its economy is largely based on the chemical and
pharmaceutical sector, vehicle construction, mechanical engineering and the food sector. The region is
also very well connected and its broadband coverage is even above the country’s average [48]. At the
forefront of the program is the digital transformation of the three chosen communities: Eisenberg,
Gollheim and Beztdorf-Gabhardshain (altogether this is 33 municipalities). The main objectives of
the project are to encourage innovation, collaboration (residents-local authorities-local industry),
and cross-sectoral, sustainable and affordable solutions. Through using the living-lab-approach, target
domains were chosen and, according to this, several solutions have been proposed: local online
marketplace, local news portal and digital platform. BestellBar is an online market place that includes
more than thirty local vendors and 700 residents registered in only three months of its existence.
Similar success was shared by an online local news portal where up to 400 users were recorded per
week [46]. The course of the project is deemed successful and some of the cues for similar projects
are worth noting: it is good to have local contact persons; it is necessary to gain trust of the villagers;
recognizing people’s needs is the starting point; permanent involvement is crucial; prototypes are
important [47].

Another very extensive initiative on smart digital transformation is connected to one of the Arctic
areas, Lapland, and has been carried out within the framework of the ERD funds since 2014. Under
the Arctic Smartness Project, the project of the Regional Council of Lapland, there are five distinctive
clusters operating in different but interconnected domains: Arctic Industry and Circular Economy,
Arctic Development Environments, Arctic Design, Arctic Safety and Arctic Smart Rural Community
Cluster (Rural Cluster)—especially the latter being part of our more detailed discussion [49,50]. Within
the Arctic Smartness the economic and business opportunities of the region are being improved,
therefore enhancing Lapland’s economic competitiveness. One of the main areas addressed through
the Rural Cluster is connected to the sustainability of renewable energy and natural resources, and local
food production. Local authorities, entrepreneurs, developers, researchers, education and some other
institutions are connected in the network and coordinated by the cluster to enable the smart and
sustainable development of the area. Lapland being the most northern EU region, sparsely populated
(with 1.8 inhabitants/km?) and mostly covered with forested areas (98%), embraced the possibilities of
EU funding (especially the ERD and EARD funds) and started intensively developing (inter)national
and (inter)regional partnerships, attracting new organizations and entrepreneurs. The Rural Cluster
has also been awarded a Silver Label in the cluster analysis. By now, this has developed to be a
network consisting of approximately 100 entrepreneurs and around 200 other institutions (such as
municipalities, financiers, politicians, advisors, etc.). Especially good practice is the REKO food circle,
an electronic sales channel used by local food producers for selling food directly to the users; by now,
100 producers have been included [50]. While the most profitable economic sectors are mining, (nature
based) tourism, and the metal and forest industry, the Food Program of the Rural Cluster strives to
increase the regional food self-sufficiency.

4. Discussion: (Smart) Villages in Practice

It has already been noted that the implementation of smart concepts into regional, both rural and
urban contexts has to be adapted to socio-cultural and environmental circumstances. Thus, in the
cities, different issues need to be tackled than in rural areas, where the main challenge is to bridge the
distances among relatively small number of people. In the context of digital transformation that is at
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the forefront of our interest, this means that also digitalization requires adapted concepts, business
models and solutions that have to strive to generally improve the well-being of the rural population.

In the context of this paper, we are concentrating on Slovenia as a part of the Alpine space
region, thus also sharing its problematics. In this regional view, a need for strategic approach towards
some major challenges has been noted: Towards 1. Economic globalization; 2. Demographic trends;
3. Climate change; 4. The energy challenge; 5. Alpine region as a transit region. As a solution to the
above listed problematics, the project Smart Digital Transformation of Villages in the Alpine Space
(SmartVillages) has been proposed and also approved for funding (Interreg Alpine Space funding)
in 2018. The partnership consists of 13 partners from six countries included in the Alpine space
region (Italy, Austria, Germany, France, Switzerland, Slovenia), thus covering a great majority of the
regional territory.

Main challenges that the SmartVillages project is addressing are in line and complementary
to sustainable development goals, EU Action for Smart Villages, EU Rural Development Policy,
and proposed objectives of the Bled Declaration. More precisely, it addresses the causes for
(youth) brain drain in the region: deprivation of jobs, provision of services, favorable climate for
entrepreneurship and social innovation [1]. The project aims to bring together stakeholders from
different sectors and to improve the quality of life in villages and small cities through sustainable
solutions facilitated by ICT.

It is necessary to learn and draw on good practices from other countries, but meanwhile it is
also necessary to consider local and regional frameworks within which the implementation of the
Smart Village concept will take place. As it has already been noted by others [51], what is also of vital
importance is the quality of rural life. The perceptions of the important building blocks are—once
again—locally/regionally conditioned. Therefore, similar to the concept of the “smart” development,
the quality of life or well-being of the people are also very slippery and hard to precisely define.
In line with the abovementioned challenges of the Alpine space region, it is necessary to recognize and
address the main reasons for the youth brain drain. Moreover, not only to identify the indicators for
the quality of life in the chosen area, but also to evaluate their accessibility is essential in understanding
the real-life situations [51].

In the Slovenian context, besides the aforementioned steps, the successful implementation of the
concept is dependent upon the integration of the already existing good practices and initiatives that
are adapted to local circumstances and are in line with the Smart Village concept. Below, we will show
how a successful integration of a Fab City [52,53] concept developed in and for the context of urban
places can be adapted for the use in the rural contexts if based on the grass roots initiatives and an
already existing infrastructure.

Fab Cities are cities striving to self-sufficiency in terms of producing what is consumed (also
through the mechanisms of FabLab production and know-how solutions) and using locally sourced
materials (also obtained with the mechanisms of recycling and digital production [53] (p. 465).
Fabrication laboratories or FabLabs [54,55] are creative-learning spaces, usually established by the
bottom-up principle that aims to encourage innovation and creativity in approaching different subjects.
They also aim to reach people of all ages. Regarding this, one of the most important, already existing
infrastructures is a national FabLab Network Slovenia [55]. Namely, to undertake the project that
focuses on digital transformation and digital services in particular, it is essential to have or to build
up an innovation infrastructure. The Network already connects more than 80 partners from different
sectors, amongst them more than 20 fabrication laboratories (FabLabs), e.g., the Network aims to bring
modern digital technologies closer to rural communities and enable them to develop 21st century skills
and competences. The FabLab network serves as a prototyping and experimentation environment of
Digital Innovation Hub Slovenia (DIHS), part of the pan-European network and one of the planned
EU actions to promote Smart Villages. More specifically, in Slovenia, there are a number of Fablabs
existing in rural places, most of them established on the basis of the grass-roots initiatives. As it was
already noted by some authors [54], Fablabs operating in rural areas are creative and innovative places,
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open to different stakeholders and thus enabling new opportunities for local people, especially the
young, and local businesses, especially start-ups, providing them with the space and the infrastructure
to gain high quality skills or realize their own business ideas. Fablabs located in the smaller, rural
places are enabling local/regional potential on the basis of local intellectual, natural, infrastructural
and social resources and thus providing long-term and sustainable development

Secondly, the Alpine space region has a high touristic potential and a great variety of natural
and cultural heritage resources. Sparsely populated areas and diverse geographical terrain make
conditions to develop touristic infrastructure challenging. In line with preservation of natural
heritage, limited tourist facilities and guidelines of Bled Declaration, the development of eco-, health-,
recreational-tourism is part of the rural tourism strategy. In Slovenia, the concept of distributed hotels
is already very well established [56] and experiences will be used to implement and develop it further it
in new localities. Distributed hotels are part of green tourism and circular economy, aiming at including
local inhabitants into the process of development. In such an initiative, the local services and resources
are used to accelerate local economy. By providing accommodation dispersed in different locations,
the concept requires cooperation of the whole community to be sustainable. Tourism development
brings new job possibilities, new infrastructure as well as more lively social connections to the region.
At the same time, a sustainable approach to tourism development will help with preserving, presenting
and celebrating local and regional cultural characteristics and heritage, increasing their universal value
and potentials. Such development policies are in line with the objectives of the European Year of
Cultural Heritage.

By combining both described initiatives, we are aiming to promote the so-called FabVillages that
strive to promote the principles of circular economy, locally sourced materials, development of local
(natural, cultural, social) resources and economy are thus a good example of how to apply smart
development in rural communities to make them more sustainable and resilient.

5. Conclusions

Over recent years, the challenges arising from the social and economic, but also wider changes
of people’s communities—rural and urban—have been increasingly addressed through the lenses of
technological developments and digitalization. In this paper, we have focused on the applications of
the Smart Village concept and the importance of digital transformation for rural areas, always drawing
parallels between the findings and insights from different regions. We aim to use these new insights in
developing the framework of the international project Smart digital transformation of villages in the
Alpine Space.

One of the aims of our paper was also to make a qualitative evaluation of the projects and
initiatives presented. Considering the initiatives active worldwide, we have made a comparison
of the territories they cover and areas of actions they are focusing to and concluded that the most
important issue to address when making the development strategies for the so-called un-developed
countries is the access to the sources of energy. Furthermore, in order to make the concept of “smart
development” more accessible and useful for our case of Smart Villages, we have made an evaluation
of the projects and programs based on criteria that define “smartness” in the broader sense within
the framework of EU policies. For deeper understanding of smart development in specific European
regions, it is important to make an in-depth analysis of different possible approaches. Below, we are
presenting a short analysis of the chosen examples according to the EU pillars/drivers of Smart Villages:
(i) Responding to depopulation and demographic change; (ii) Finding local solutions; (iii) Exploring
linkages with small towns and cities; (iv) Accelerating the role of rural areas in low-carbon circular
economy; and (v) Promoting digital transformation [57]. All presented European cases have/are
receiving funds from European Commission, although some of them are carried out within the single
project/funding option, whereas others are actually an agglomeration of different projects directed
toward achieving specific objective—such as, for example, the Arctic Smartness project, comprised of
the clusters and financed by various funding schemes/mechanisms.
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According to an ESPON Policy brief on shrinking rural regions in Europe [35], EU territory is
experiencing depopulation of rural areas. The demographic challenges were especially addressed in
the cases of Hungary and Italy, as the regions under consideration are characterized by agricultural
activities and high rates of unemployment. Smart development solutions were therefore mainly
addressing the ways to create opportunities for local employment and alleviate the living conditions.
On the other hand, the role of transition to circular economy has been accelerated in the case of Lapland
where the main issue to address was to stop the outflow of the money especially in connection to the
energy and food self-sufficiency. In the case of German Smart Villages, the digital transformation was at
the forefront. The region is one of the richest in the country and does not suffer from the depopulation
of the area. To invest in digital connectivity within the villages and also within the broader regional
community was therefore also to improve opportunities for local /regional and circular economy and
to enhance the sustainable development of the area. All of the project cases/initiatives show how
important it is to look for strategies and solutions based on local or regional knowledge, even more so
when striving for a sustainable future.

To conclude our evaluation, it is also important to note that there are some considerable differences
when dealing with rural areas in Europe and elsewhere, as it is necessary to consider local and regional
specifics. We have shown this in the case of some global initiatives and their specific developmental
efforts and activities. The main difference is that, in Europe, the basic infrastructure is already
established, whereas, in some other “un-developed” regions, the infrastructure is yet to be established.

The strategy of our forthcoming project Smart Villages will be founded on the insights offered
by the listed projects above and initiatives and on our own experiences. Smart Villages is creating
an effective partnership between actors important for the Alpine space region. The main argument,
funded on the basis of our own already existing experiences and experiences of other approaches, is
that rural areas are not uniform, and that smart development has to be applied in combination with a
place-based approach. In our context, the approach has to be in line with cultural and geographical
specifics of an Alpine space area, as well as with more specific local characteristics. In line with this,
one of the main outputs of the Smart Villages project will be a digital exchange platform intended for
the exchange of practices. Another important output will be embodied in the form of a Smart Villages
Toolbox, based on insights from our pilot, local-based activities. As such, it will have a great impact on
further development and implementations of the concept into reality-based environments and will
contribute to better framework conditions for (digital) innovation in societal and technical parts.
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