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Abstract: Food security is becoming an increasingly important issue worldwide, and in this respect,
urban agriculture has a substantial role. Nonetheless, pressure for agricultural land conversion and
fragmentation is highest in peri-urban areas. In order to respond to these challenges, urban farmers
use different adaptation strategies and business models, including product differentiation based on
geographical indications (GIs). The paper considers land take (LT) issues in Futog, the settlement of
the City of Novi Sad, registered as the GI of Futog cabbage, as an illustrative example which reflects the
attitude of land use policy and planning in Serbia towards the specific conditions and requirements
that growers of GIs have to meet. The purpose of this study is to identify the role of urban land
use planning within LT processes and the implications this has on urban agriculture, accordingly.
The supporting framework used for quantifying LT in the period 2000–2018 was CORINE Land
Cover (CLC), specifically Urban Atlas (UA) datasets for two time series between 2012 and 2018.
Since a significant part of agricultural land registered as a GI in Futog was planned for conversion
into construction land, the authors conclude that current forms of land use planning in Serbia are
not adequate to ensure the protection of either urban agriculture or GIs. Given that there is a
clear correlation between GI products and their place of origin, this study recognized the necessary
inclusion of all protected agricultural areas, as well as areas with GIs, into legislation binding for land
use planning in Serbia, with limitations in terms of new LT.

Keywords: land take; urban agriculture; land use planning; zoning; GI products

1. Introduction

Faced with rapid urbanization, changing consumer preferences, and a series of finan-
cial, health, environmental, and political crises that affect global food supply chains, those
in academia, urban planners, and decision-makers are becoming increasingly aware of the
multiple benefits that urban agriculture provides in strengthening urban resilience and
global sustainability [1–3].

Urban sprawl is considered to be the main result of land use changes due to urbaniza-
tion in Europe [4]. It specifically describes the scattered development of settlements in the
peri-urban area [5] and it is quantified by the monitoring of land take (LT). Mainstream
European policies on land use suggests that all EU-members should stop the process of LT
by 2050 (“no net land take”) (i.e., to prevent construction and soil sealing at the expense
of agricultural land, forestry and other natural areas), otherwise, any new LT will need to
be compensated by the reclamation of artificial land [6]. It is recommended that resources
are allocated in order to better protect agricultural soils [7]. On the other hand, Europe
is expected to be home to nearly 85% of urban residents by 2050 [8], and its sustainable
development will increasingly depend on the successful management of urban growth
and rural–urban linkages, which is in line with UN Sustainable Development Goals (SDG);
indeed, Goal 11 aims to make cities and human settlements inclusive, safe, resilient, and
sustainable [8,9].

Land 2022, 11, 769. https://doi.org/10.3390/land11060769 https://www.mdpi.com/journal/land

https://doi.org/10.3390/land11060769
https://doi.org/10.3390/land11060769
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/land
https://www.mdpi.com
https://orcid.org/0000-0003-1018-2461
https://orcid.org/0000-0001-7383-6210
https://doi.org/10.3390/land11060769
https://www.mdpi.com/journal/land
https://www.mdpi.com/article/10.3390/land11060769?type=check_update&version=3


Land 2022, 11, 769 2 of 18

Concerns over food security have given rise to various initiatives for applying land use
planning to protect urban agriculture from urbanization processes [10]. For that purpose,
zoning ordinances are used as a typically regulatory mechanism to minimize conflicting
uses on agricultural land [11–19]. In order to match various urban pressures on farming, and
to strengthen its resilience, different urban farming business models are promoted [20–23],
including product differentiation based on geographical origin [24,25]. Urban planners and
municipalities in several European countries developed strategies to protect urban, and
particularly commercial, peri-urban agriculture in metropolitan areas. [26,27]. Researchers
confirmed the existence of a zone of urban farming that is covered by some forms of
controlled urbanization, running from the Benelux countries to Italy, which is capable of
responding to new societal demands regarding food and agriculture [28]. At the same
time, urban farming in Eastern Europe lags behind its western counterpart in the sense that
farming, which is developed, is also “non-urban adapted” [28] (p. 17).

The above conclusion could also be valid for Serbia, particularly in terms of agriculture
in its largest metropolitan area, which consists of Belgrade and Novi Sad functional urban
areas (FUAs). This metropolitan area encompassed 5032 km2, and had an estimated
population of 2.1 million inhabitants in 2020 [29]. Urban agriculture has an important role
in supplying the Belgrade–Novi Sad metropolitan area with fresh food for city markets,
the food industry, and for export [30]. Intensive, non-urban adapted crop production and
livestock farms, modern orchards, and the food industry, adjusted to the mass market, still
comprise the sector’s backbone; however, an increasing number of usually smaller and
medium-sized farmers adopted (a mix of) different urban farming business models, and
they use the higher purchasing power of urban consumers for direct marketing and the
sale of value-added foods, often in combination with on-farm services [22,31]. Recently, the
intention to renew and strengthen the 2010 project of supplying Belgrade with healthy and
fresh food by placing Belgrade Green Ring farms around Belgrade has been announced [32].

At the same time, urban agriculture and farmers are facing strong LT pressures
throughout the metropolitan area. The focus of this paper is on the recent LT case within
Novi Sad FUA, with the purpose to identify the role of urban land use planning within
LT processes and the implications on urban agriculture, drawing on Futog, the settlement
in the peri-urban area of Novi Sad, as a case study. The urban agriculture of Novi Sad
FUA is very specific, regarding the variety of food and drink products with GI protec-
tion in its territory. The Futog area is distinctive due to the production of Futog cabbage,
which is a vegetable that is registered with the Appellations of Origin (AO) of Serbian
Intellectual Property Office (IPO). Taking into account such a particularity of the study area,
the objective of the research is to examine the ability of land use policy and planning in
Serbia to comply with the specific conditions and requirements of the GI product urban
growers. The leading questions are: in what manner, and to what extent, do urban land use
planning practices influence LT, and how is that reflected in a specific urban agricultural
environment. In order to present the research framework, the next section is dedicated to
reviewing the literature that is relevant to the LT and urban agriculture analysis.

2. Literature Review

Worldwide, researchers are attempting to describe the phenomenon of the conversion
of agricultural land to urban uses. Land use change due to urbanization processes is one of
the most common phenomena and one of the main drivers of global environmental change.
In that sense, due to urbanization affecting Europe, urban sprawl is recognized as one of
the most important types of land use change [4], and it is related to the physical pattern of
the low-density unplanned expansion of large urban areas, mainly into the surrounding
agricultural areas [33].

The impacts of urban sprawl are often quantified by monitoring land take1 (LT) or soil
sealing indicators [35], and across the European Union, those indicators are monitored by
the European Environment Agency2 since 2004. LT is the loss of agricultural land, forests,
and other semi-natural and natural land to urban and other artificial land development [33],
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which manifests as an increase in artificial surfaces over a time period [36]. Precise method-
ology for quantifying urban land take is still subject to scientific debate, mainly because
the variability of the term “urban agglomeration”, which can have different geographic
boundaries depending on the scales (e.g., the city proper, the metropolitan area, urban
cluster or the urban agglomeration) [37]. LT in EU28 was 539 km2 p. annum, whereas the
overall annual loss of undeveloped land to settlement and infrastructure development is
more than tenfold the area that is cultivated again, and was observed during 2012–2018 [38].

In the context of spatial planning, LT and land consumption are, in many cases, used
interchangeably, but Marquard et al. [39] suggested prioritizing the term “land take” in
the EU context. Evers et al. [40] rejected terminology such as “land take” and “sprawl”,
concentrating instead on the (dis)advantages that divergent modes of urbanization can have
for sustainability in its broadest sense3. Land use planning is considered as “sufficiently
comprehensive, binding and restrictive” to contribute to a reduction of LT [34] (p. 349).
There is a consensus that “spatial planning influences patterns of land use and land cover”
(Couclelis, 2005 according to [41]), whereas some studies recognize land-use policies and
spatial planning as a fundamental driving factor for many different land-use change
processes4 [41] (p. 32).

There is a consensus that urban agriculture improves the environment, landscape,
and quality of life of urban dwellers, and that it contributes to food security, employment,
and social cohesion [1–3,43]. It is important for local identification and societal interaction
through local products, traditional production practices, landscape protection activities
and seasonal events, but on the other hand, pressures for agricultural land conversion
and fragmentation are strongest in peri-urban areas [44]. Since the future for most of the
global population will be urban, and as soil sealing corresponds with rapid urbanization,
integration between spatial and agricultural planning policies is increasingly important for
the prevention of conflict [45,46].

Traditional planning tools, such as zoning regulations, development control, urban
growth boundaries and green belts, as well as other tools for land use control (development
fees, infrastructure financing, financial incentives etc.) traditionally represent the main
planning instruments for urban agriculture preservation [11–18]. In practice, transferable
development rights programs can be implemented to address different land preserva-
tion/development objectives [47]. Planners use these market-based instruments to achieve
land preservation goals, whilst tackling the issues surrounding urban sprawl [48].

Urban pressures on farming, including land competition as well as urban opportunities
related to the proximity of knowledge and innovations, have promoted the development
of different urban farming business models, strengthening its resilience [20–22]. Van
der Schans et al. [23] identified five business strategies as an outline for innovation in
urban agriculture: low cost, differentiation, diversification, the commons, and experiences.
Differentiation involves high-value local, organic, or traditional foods as well as vertical
integration processes in which additional value is added to a product via processing,
distribution, and direct sales [23]. Value can be added to the products through GIs as well,
as indications of their geographical origin and quality, or in terms of their reputation, which
can be attributable to that origin [25]. Compared with diversified peri-urban agriculture that
requires more flexibility in policy and planning in responding to multifunctional land use
dynamics [12,49], GI products encourage the adoption of stricter, long-term land protection
strategies since the land is essential for their business success [50]. It is also necessary for
the state to financially support GI dynamics, design a framework for raising producers’
awareness of GIs, and facilitate their collective involvement in GI governance [51].

The SDGs encourage a substantial increase in food security to achieve zero hunger and
promote sustainable agriculture (SDG 2) while minimizing the conversion of undeveloped
land into developed land (SDG 11). SDG 11 calls for inclusive, safe, resilient, and sustainable
cities, and it covers the spatial aspect of urbanization with its indicator of land consumption.
SDG target 11.3 presents the dynamics of LT per person and aims to achieve an increased
rate of built-up land that does not exceed the rate of the increase in population [9]. On the



Land 2022, 11, 769 4 of 18

other hand, a recent extensive study suggests that built-up land change trajectories provide
the basis for a better understanding of urbanization processes across the globe [52], and
they indicate that progress towards SDG target 11.3 should consider changes on smaller
spatial scales [Ibid.], as well as ones at the global level. One of the study’s main arguments
is that the process of increasing the share of the population living in urban areas, in itself, is
not necessarily unsustainable from a LT point of view, because built-up land in large, small,
and medium city centers is used more intensively over time [52] (p. 10).

Gardi et al. [53] proposed a methodology to quantify the impact of LT on food security
at the European level, and demonstrated that LT could be an important threat to food
security from a long-term perspective.

Policy makers must combine regulatory protection with positive reinforcement of
farming activity to support agricultural land use [54], although land use planning occa-
sionally fails to encourage farmers to continue their agricultural activities near urban areas,
which results in the abandonment of agricultural activities [55]. Agricultural development
plans can play an important role in land use management and in the promotion of the
added regional value of urban agriculture; however, more integrated urban food policies
are needed to recognize its cross-sectional nature [56]. Territorial governance, as a means
through which spatial plans are prepared and implemented, is a complex set of interactions,
rather than just broad objectives formulated into regulations and building permits related
to land-change [41]; however, if local policy is unclear and regulatory frameworks for urban
food production do not consider its specificities, it is likely to reduce the potential business
success of urban farmers [57,58].

3. Materials and Methods
3.1. Study Area

Novi Sad is the administrative center of the Autonomous Province of Vojvodina in
the northern part of Serbia, the second largest city, and an important urban center in
Serbia. In addition to Novi Sad, other larger settlements are located in its vicinity, and the
concentration of the population is the result of urbanization processes, which have taken
place in recent decades [59]. Recent studies, which include indicators such as commuting
and employment, show that the urban influence of Novi Sad exceeds its administrative
boundaries [60]. The FUA of Novi Sad encompasses 1892 km2 and had an estimated
population of 460,737 in 2020 [29]. The utilized agriculture area covered 114,083 ha of this
territory in 2018 and includes 105,298 ha of arable land, 2716 ha of orchards, 871 ha of
vineyards, and 4839 ha of meadows and pastures. There were also 63,773 livestock units
on the farms. Farmers on 13,399 farms realized a average standard output (SO) per farm
of EUR 12,613, compared with EUR 11,379 in the Belgrade FUA, and EUR 8642 at the
national level. Farms with other gainful activities achieved an average SO per farm of EUR
27,481, compared with EUR 13,096 in the Belgrade FUA, and EUR 11,116 at the national
level [61]. In the northern and eastern lowland part of the area, intensive production of
cereals and oilseeds dominates, and the country’s largest organic dairy farm is also located
there (in Čurug). The peri-urban area of the city of Novi Sad is known for its production of
value-added vegetables and ethno-tourist farms (“salaši”), whereas the slopes of Fruška
Gora Mountain are covered by orchards and vineyards with a number of family-owned
vineries on the Danube Wine Roads [30,31].

Organically produced grain and industrial crops for processing, as well as organic
milk, beef, fruits, vegetables, honey, medicinal plants, and spices, have good sales prospects
in the market niches of the metropolitan area [62]. The urban agriculture of the Novi Sad
FUA has another specificity—several food and drink products with GI protections for its
territory; for instance, Bermet, which is an aromatized wine (Serbian IPO AO, 2007, WIPO
AO, 2011), Riesling from Karlovac (Serbian IPO AO, 2008) in the vine region of the Fruška
Gora mountain, lime tree honey from Fruška Gora (Serbian IPO AO, 2011), carrots from
Begeč (Serbian IPO GI, 2017), and fresh and sour cabbage from Futog (Serbian IPO AO,
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2008). The latter product is from the production area which is the subject of the following
case study [63].

Futog belongs to the western group of settlements of the city of Novi Sad, and after
Novi Sad, it is the second largest settlement; in 2011, around 6% of the total population of
the city lived there [64]. Futog develops on the alluvial terrace of the Danube River. Fertile
agricultural land, plenty of water, and proximity to large metropolitan markets, makes
Futog a good prospect for competitive urban agriculture (Figure 1).
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The AO Fresh and sour cabbage from Futog was registered in 2008 by the Serbian In-
tellectual Property Office (IPO), and according to the decision on the registration, it is
produced exclusively in the area of the cadastral municipality of Futog (“Futog atar”) [63].
The first certification was carried out in 2012 and in 2014; the Futog cabbage production area
was about 22.26 ha, with a production of 468 tons. Following certification, a significant
AO-linked price increase for fresh and sour cabbage was observed in all distribution chan-
nels. Consumers, who were already familiar with the good reputation of the traditional
Futog cabbage variety, have accepted paying a higher price for AO cabbage. Production
of the AO cabbage also has positive effects on the non-AO cabbage value chains. The
cabbage fair (Kupusijada) serves traditional dishes to visitors, which contributes to tourism
development [65]. In 2020, there were 40 producers of the Futog AO cabbage, including
one organic producer and one processor–producer of sour cabbage [66]. According to 2021
data, 27 producers grew certified cabbage on 35 ha [67].
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3.2. Data Collection, Analysis and Methodology

CORINE Land Cover (CLC) is one of the most common land cover data sources and is
widely used in spatial research across Europe. Despite many advantages and possibilities
for interpretation and analysis, limitations in the application of the CLC database have also
been noticed. Most of the limitations are related to the low level of detail of anthropogenic
classes, which is sometimes not enough for precise modelling; for example, in models of
spatial distribution concerning population, urban land use dynamics, and so on. [68–70].
This is particularly visible in small scale units (e.g., settlements), which is hard to detect
as the Minimum Mapping Unit (MMU) for areal phenomena is 25 ha and the minimum
width of linear elements is 100 m [39].

In this research, we used data available in Urban Atlas (UA). UA is a joint initiative of
the Commission Directorate-General for Regional and Urban Policy and the Directorate-
General for Defense Industry and Space (DEFIS), which are part of the EU Copernicus
program, and they have the support of the European Space Agency and the European
Environment Agency [71]. UA contains data concerning land use, which are integrated with
population estimates for European cities with a population of more than 50,000 inhabitants
and their gravitational areas (Functional Urban Areas–FUA). The FUA consist of a city
and its commuting zone [72]. UA classification includes 27 classes arranged in 5 levels,
where each of them describes different land cover. Data are grouped into five basic classes:
(1) artificial surfaces; (2) agricultural areas; (3) natural and semi-natural areas; (4) wetlands;
and (5) water. Currently, data are available for three time series 2006, 2012, and 2018. The
layer from 2006 covered large urban zones from EU member states, whereas series 2012
and 2018 included FUA from EFTA countries, such as the West Balkans and Turkey. In
addition, two layers of change are available from 2012 [71].

In comparison to CLC data, UA data have better spatial resolutions, with a focus on
urban areas. UA is supplemented and enriched with additional information from various
available data sources such as High-Resolution Layer (HRL), Open Street Map, Google
Earth, and so on. [73]. The MMU for the UA is 0.25 ha for surface objects of class 1 and
1 ha for classes 2 to 5. It means it has a 100 times greater resolution compared to CLC
datasets [74]; therefore, this dataset enables the monitoring of land use with a high level
of accuracy.

In order to avoid misconceptions regarding definitions of urban agglomeration [37],
this research has used boundaries for FUA in Novi Sad from the UA dataset. FUA in Novi
Sad covers an area of 1892 km2, which is significantly larger than the administrative area
of the city of Novi Sad. This research uses UA data in vector format for two time series,
2012 and 2018, which are available for Serbia (Figures 2 and 3). Land take is defined as
the change of land from agricultural land, forests, natural and semi-natural areas, water,
and wetlands to build up land in Novi Sad FUA. The analyses include aggregation of all
artificial classes from the UA database at the fourth level of detail sub-classes 11100, 11210,
11220, 11230, 11240, 11300, 12100, 12210, 12220, 12230, 12300, 12400, 13100, 13300, 13400,
14100, and 14200. The list and details of all classes can be found in the UA guide [73].
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In accordance with the SDG indicator 11.3.1, the land consumption rate is defined
as “the percentage of current total urban land that was newly developed” [75]. Here,
it is acknowledged that the methodology for the calculation of the land consumption
rate for SDG indicator 11.3.1 is still a subject for scientific debate (cf. [39]); however, as
it is sufficiently credible, we adopted the calculation [39,75] of the land take rate (LTR)
as follows:

LTR =
ln

(
Urbt + n)

Urbt

)
(y)

where:

• ln = Natural logarithm;
• Urbt + n = Surface occupied by urban areas in km2 in the final year;
• Urbt = Surface occupied by urban areas in km2 at the initial year;
• and y = the number of years between the two measurement periods.

In addition, statistical data were used in order to obtain socio-economic structures of
the farming community in Futog.

4. Results

Table 1 shows the types and proportion of land use in the Futog settlement in the
period 2000–2018. Agricultural land is the most distributed land use type, and wetland
and water bodies comprise the second one. As shown in Chart 1, in the period 2000–2006,
forests and semi-natural areas underwent the highest levels of conversion (−63 ha), and
until 2018, that was the only conversion of this land use type. In the period 2006–2012, the
loss of agricultural areas underwent the highest level of conversion (−55 ha); however,
when including the previous period and the increase in agricultural land, the overall loss
of agricultural land was 34 ha.

Table 1. Land use dynamics in Futog between 2000–2018.

Land Use Type Year 2000 (ha) Year 2018 (ha) Total Change–Land
Take (ha)

Artificial 591 633 42
Agricultural 6776 6742 −34
Forests and

seminatural areas 273 210 −63

Wetland and water
bodies 686 741 55

Total 8326 8326 -
Source: Authors’ calculation based on [76].
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For the period 2012–2018, CLC datasets resolution had not detected any land cover
changes.

Urban plans are predominantly aimed at managing land use in urban areas in Serbia.
According to the Constitution of the Republic of Serbia Article 190, urban planning is
originally one of the competences of the local self-government. One of the basic instruments
by which land use planning protects the environment, and also the public interest, is land
use zoning. According to the umbrella law for land use planning issues (Law on planning
and construction) [77], general regulation plans are to be adopted for the entire construction
area of the settlement, by parts of the settlement. This is the basic regulation plan that is
directly implemented by applying regulations and building rules for the entirety of the
planning document. The general regulation plan, in particular, the designated building
zones, contains the division of the area into separate units and zones (zoning).

Therefore, here is the analyzed General Regulation Plan (GRP) of the Futog Settle-
ment [78] and its subsequent amendments [79], which were implemented between 2015–
2021. The basic concept of spatial development within the General Regulation Plan of the
Futog Settlement creates the conditions for arranging the area of the rural settlement of
Futog (“atar”), primarily as an area of agricultural production and building zones (Table 2).
Agriculture is considered as a primary activity which also supports the preservation of ex-
isting forest areas (and the afforestation of new ones), pastures, ponds, reeds, and marshes,
as well as the reconstruction and revitalization of ethno-tourist family farms (“salaši”).

Table 2. Planed land use balance for the Futog settlement 2015–2021.

Land Use Area (ha) %

GRP 8280.85 100

Building zone of Futog 1087.62 13.13

Public land use 463.37 42.67
Central and communal

function 69.71 6.23

Education 62.41 5.74
Health care 3.79 0.35

Greenery/forestry 76.40 7.26
Traffic 224.06 20.60

Hydrotechnical infrastructure 27.00 2.49

Other land use 624.25 57.33
Housing 410.58 37.75
Tourism 6.89 0.52
Business 206.78 19.06

Futog “atar” 7183.23 86.87 *
* Source: elaborated by authors based on [78,79].

About 72% of the active population of Futog is employed in business, most of them in
the processing industry and trade. Businesses are located within and outside the building
zone of Futog, in working zones, at the entrance directions to the settlement and within
single-family housing plots. For the purpose of equipping the community, expanding the
building land in the rural settlement of Futog (“atar”) is planned, within the area planned
for businesses, in terms of entrance directions to the settlement.

In addition, for a long time, the area that was not intended for construction, particularly
residential construction between the building zones of Futog, Veternik, and Novi Sad, had
been taken over with the illegal construction of residential and cottage buildings; therefore,
the city renounced its earlier plans, according to which, the area between the city and
the closest settlements should have been preserved as agricultural land, as well as for
developments that could have a regional and wider importance [80]. During 2021, an
initiative for the additional expansion of building land in Futog was submitted again, with
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new Amendments to the plan of the general regulation of Futog settlement [81], with
planned LT volume of more than 15 ha at the expense of the agricultural land of ‘atar’.

Concerning the quantification of LT in Futog in the previous period, in order to obtain
measurable and comparable data, the information layers concerning land cover, obtained
from the UA dataset within the administrative area of the Futog settlement, were imported
into the GIS environment.

The obtained results show that in the FUA of Novi Sad, the percentage of LT is not
high and counts for less than 1%. The total area of agricultural land decreased by around
1 km2 in the observed period. Forest areas show a reduction of the same levels. Similar
trends are present in the Futog settlement. According to UA data for 2018, agricultural
areas with arable land cover dominating the largest surfaces in the Futog settlement (81%).
Artificial surfaces cover around 9% of the total settlement surface with discontinuous dense
urban fabric dominating, with an average degree of soil sealing between 50–80%. These
areas cover about 51% of the total artificial surfaces. Other classes (forests, natural and
semi-natural areas, wetlands, and water) cover around 10% of the total settlement surface.
The LTR is 0.00492, which implies that the share of urban (built-up) areas have increased
by 0.5% between 2012 and 2018. These changes are mainly related to the reduction of
arable land in favor of discontinuous dense urban fabric and industrial, commercial, public,
military, and private units. Figure 4 illustrates land cover in the Futog settlement in 2018,
together with detected land take areas. Although the observation period is not long, the
results indicate the existence of the land take process in the Futog settlement.
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Regarding capacities for urban agriculture, according to the 2012 Census of Agri-
culture [82], 461 family farms, 6 farms of legal entities, and unincorporated enterprises
in Futog, had 2346 ha of land, owned or leased, of which 2299 ha comprises a utilized
agricultural area. Arable land covered 2260 ha and was being cultivated by 411 farms. Half
of that arable land is used for cereals, 28% is used for industrial crops, 11% is used for
vegetables, melons, and strawberries, 6% is used for potatoes, and 4% is used for fodder
crops. Vegetables, melons, and strawberries were grown by 144 farmers on 248 ha of arable
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land. Although 238 out of a total of 467 farmers are engaged in livestock breeding, this
production is concentrated in a small number of larger farms. Food processing involved
19 farms, of which nine processed fruits and vegetables.

Cabbage and kale were the most common vegetable crops and covered 205 ha [82].
Many cabbage growers remained faithful to the native population cultivated in Futog since
1760, and it is highly valued due to the specific qualitative properties of its leaves. As
seen earlier, this cabbage has a registered appellation of origin and production area that
exclusively encompass the cadastral municipality of Futog [63].

5. Discussion

In Serbia, proper use of agricultural land is a task that concerns effective mechanisms
for controlling the implementation of spatial planning and zoning measures [83]. Those
measures should prevent the excessive conversion of fertile land to non-agricultural pur-
poses [Ibid.]. Creating an efficient system of land resource management is among the
priorities of the national agricultural policy [84]. According to the Law on soil protec-
tion [85], spatial planning, and the use of natural resources and goods in accordance with
spatial, urban, and other planning documents, prevents land degradation. The Law on
agricultural land [86] makes a distinction between the different uses of agricultural land in
terms of its quality, and in that sense, it is forbidden to use an arable agricultural land up
to the fifth cadastral class for non-agricultural purposes, except in cases where the public
interest is determined by law and with compensation for land use change. On the other
hand, according to the Law on planning and construction [77], agricultural land which
changed into building/construction land via the planning document, can be utilized for
agricultural production until the land is brought into its planned use. From the point
of view of property tax, such land is construction land, and the owner of such land is
obliged to pay a fee for changing the purpose of the land before issuing a building permit
(developer obligations, i.e., indirect value capture).

Although agricultural land is, nominally, one of the most important natural resources
in Serbia, it must be noted that in the previous period, there was a planned tendency to
reduce the number of agricultural areas in the long-term, which was shown by the quantita-
tive analysis of land planning and management at the local level [87]. According to [88], the
value of construction land in the Republic of Serbia increased about 1.000 times compared
with its initial, original value as agricultural or forest land; therefore, it was converted
into construction land. Agricultural land is highly attractive for investors/developers,
especially if it is illegal. Illegally built and undeveloped peripheral urban zones (urban
sprawl) directly correlate with the conversion of agricultural land into construction land,
regardless of the category and quality of soil (e.g., Bangladeš, which was one of the infor-
mal settlements in Futog) [89]. Qualitative research by Dabović et al. [90] show political,
institutional, and economic drivers to be the key factors for urban sprawl in Serbia between
1990–2000, and in that sense, the role of urban and regional land use planning is seen as
enabling urban development. Decisions that initiated the processes of land cover changes
were always passed by the top governing authority [91] (p. 49). Due to the fact that over the
past three centuries, artificial land cover growth has proven to be very stable, the prospect
for further growth of artificial cover is expected to continue at the expense of agricultural
land cover [91].

Generally, land use planning is considered as a major tool to protect farmland and to
limit urban sprawl [10]. Traditional land use planning tools, such as zoning regulations,
help to determine the function of properties in specific locations, for industrial, residential,
commercial use, and so on. Urban agriculture, and even food ordinances, are seen as
appropriate for local level regulations [19], and it closely relates to land use planning and
zoning at a municipal level [92]; therefore, planning instruments have to be in line with the
requirements of multifunctional agriculture, such as agricultural protection areas and the
designation of cultural values to urban agriculture and local food [58].
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With the adoption of planning documents, the value of land often changes tenfold, and
the change in value occurs on the basis of one public authority act. It has been discussed
that zoning regulations may increase urbanization pressure and the land speculation in
the farmlands, where land use restrictions are not so rigid [14]. The public sector does not
necessarily benefit from the fact that agricultural land is changed for housing, business, and
other activities that are not in the domain of public interest; however, it will nevertheless
lead to an increase in land value of ten or more times. Some tools for overcoming the
speculative behavior that increases land prices are offered in practice, such as various
forms of monetary compensation and conservation easements [93]. Using a zoning system,
development rights can be transferred from so-called “sending areas” that are less desirable
for development from a public-policy perspective, to designated areas for development
which are so-called “receiving areas”, with proper payment to the landowners of sending
areas for the sale of their properties’ development rights [48]. Nonetheless, future research
is still needed to address innovative planning instruments which correspond to the needs
of peri-urban farmers and city dwellers [93].

Differentiation strategies in urban agriculture involve high-value local, organic, or
traditional foods, including those with GIs as indications of the product’s geographical
origin and qualities or a reputation due to that origin [23,25]. The origin-linked quality
characteristics and cultural significance was one of the main arguments of the applicant
status of the Protected Geographical Indication (PGI) of the “Lea Valley cucumber” in
Greater London, 2011 [24]. The importance of the GI product for the local economy and
identity, stems from the complementarity (as opposed to competition) between the produc-
tion of the GI item and other activities [94], the role of local public authorities in facilitating
synergy, and the balance of power between producers and other local stakeholders [65],
all of which are crucial factors for GI outcomes; however, the issue of land management
comes first, as the production of GI foods is based on precisely defined land areas, which,
therefore, need long-term protection [51]. The strategies that protect urban and peri-urban
agriculture in metropolitan areas are developed in several European countries, such as the
case with the Sabadell and Baix Llobregat agricultural parks near Barcelona, Spain [26],
and the Agricultural Park of South Milan, Italy [27]. In Almere, the Netherlands’ urban
planning gave agriculture a key position in the development of a large-scale peri-urban
area, by reserving (at least) 51% of the individual plots for peri-urban agriculture, and
by implementing the rule of self-organization, which attracted new residents (and new
farmers) [95]. On the other hand, a study that covered urban regions in Sweden, Denmark,
and Belgium prove that although protected by spatial planning tools, peri-urban farmlands
are not yet recognized as an urban food security strengthening factor [96].

Contrary to the previous point, there is the example of Futog. Farmers in Futog are
dissatisfied with the attitude of the local administration with regard to agricultural land,
especially land designated for GI production, when it comes to its conversion into con-
struction land. More specifically, a significant part of the agricultural land of Futog “atar”,
including land registered for AO cabbage production, was converted into construction
land, with amendments made to the General Regulation Plan of the Futog settlement [78].
As a result, farmers were faced with multiple increases in property tax in 2018. In the case
of LT in Futog, according to the urban land management program [97] conducted by the
administration of the city of Novi Sad, in accordance with the provisions of the Law on
planning and construction [77], the market value of construction land is about 125 times
higher than the price of agricultural land; however, the capitalization of the construction
land’s increased value (as a result of public investment in infrastructure), occurred without
taxes being levied [89].

Extended nationwide, farmers’ complaints were accepted by the Law on amendments
to the Law on property taxes [98], in terms of the amount of tax, which, according to the law,
may be returned to previous levels as a result of the regulatory decisions of local authorities.
The regulatory decision encompasses the classification of undeveloped construction land
in the territory into agricultural land (i.e., forest land) for the purpose of determining
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the property tax base if it is used exclusively for growing plants, or planting material,
namely, forests (amended Art. 6a of the law); however, the decision of agricultural land
conversion remained in force. Concerning the remarks of Futog cabbage growers about
existing agricultural land in the area that is of a lesser quality, which could be used for
construction instead of their own land and is instead designated for cabbage farming, the
mayor simply answered—the city must expand [99].

The new amendments to the plan of general regulation of the Futog settlement [79] is
still in the draft phase, but based on the material available to the public in the first phase
of public participation, the plan covers the area outside the building zone (i.e., on the
agricultural land of “atar”), where business and commercial facilities are planned. In the
covered area, currently, there is no built traffic infrastructure except for agricultural roads;
therefore, it concerns the new agricultural LT of Futog “atar”, including the land registered
for AO cabbage production, which is not planned for public purposes. Here, the question
arises: is it justifiable to expand commercial activities, housing, and so on, or to maintain
food security and preserve GIs?

The city is indeed expanding, but as pointed out earlier, urban agricultural land
registered for the production of GI products requires increased attention and institutional
protection and support. Here, the role of land use policy and planning, as well as the active
cooperation between public authorities and local stakeholders, come to the forefront.

6. Conclusions

The pressure on agricultural land is a common problem worldwide, especially nowa-
days, when all countries need to be fully aware of food security issues. The role of urban
agriculture in addressing such issues is fully recognized. The main pressure is in peri-urban
areas due to urban sprawl and LT, which is also the case in Serbia, particularly within the
FUAs of Belgrade and Novi Sad. In the context of food security, the basic act is to ensure
land fund preservation, because without agricultural land, there is no food production;
therefore, it is quite justified to maintain and protect valuable areas of agricultural land
in the Novi Sad FUA, especially urban farmland registered as a geographical area for GI
production in Futog, which is particularly vulnerable and requires stronger monitoring
and institutional protection and support.

Since the outcome of planned (i.e., planning decisions) and unplanned LT is clearly
measurable, this study provides analysis of LT by using precise UA datasets for the period
2000–2018. UA datasets provided detailed insight into LT, which is not high for the Futog
settlement, as it is closer to “zero” LT; however, even though land use planning is seen
as a factor that reduces LT, the case of the Futog settlement shows the opposite. It seems
as though agricultural land is “given away” instead of “taken”, because current planning
documentation affirms new LT. If land is not designated for agricultural use, farmers
could be unmotivated for long-term investment and could even stop cultivating produce.
Such a scenario is only supported by a consequent increase in property taxes. Although
many studies acknowledge that peri-urban agriculture has important potential for food
security, urban planning in Serbia does not take into account such potential. This leads
to the conclusion that current forms of land use planning are not adequate to ensure the
protection of either urban agriculture or GIs. At the same time, neither adaptation strategies
nor business models based on GIs in Futog are strong enough to prevent planned LT, nor
can they limit the total extent of designated building zones.

Based on the key findings regarding LT issues and agricultural land loss, the following
principles for land use planning solutions and recommendations have been identified: to
direct LT to land that is of marginal importance for agriculture; to stop LT for economic and
socio-cultural needs, except for national interests of high priority [100]; and to identify areas
with high quality agricultural land (protected agricultural areas) and include them into
planning documents as “zero” LT areas. It is necessary to include all protected agricultural
areas, as well as areas with GIs, into binding legislation for land use planning. Adhering
to previously mentioned guidelines will bring limitations to the planning process itself in
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terms of new LT. Supported by municipal land use planning policies, using the agricultural
protection zoning ordinances, transferable development rights based on tax incentives, and
minimum density value might be a tool and recommendation for both Serbian legislative
and land use planning practice. Future research of these issues is fully needed, because
both urban development and GI prevention in Serbia has importance, and in that sense,
this research modestly contributes.
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Notes
1. Although, land take does not always coincide with urban sprawl, since it can occur outside of urban or peri-urban

areas (e.g., extraction sites) [34]. Determinants of land take are various: population and income growth, increased
transport accessibility, weak or inadequate planning, and subsidies encouraging land consumption and automobile
use, etc. [Ibid.]

2. The status of soil sealing and land take in the EU is issued by the European Commission, the details of which can be
found in the report by Prokop et al. [36].

3. The ESPON project, Sustainable Urbanization and land-use Practices in European Regions (SUPER), analyzed how
much land is converted from one use to another and offered suggestions on how to influence these developments [40].

4. Windfalls and betterment (i.e., unearned increment, plus value, value capture), denote any increase in the value of
land caused by planning decisions or decisions in the public interest. These are, therefore, unearned revenues that
the public sector uses for purposes in the public interest [42]. For planners, ensuring the fairness of planning and
avoiding the windfall and wipeout caused by zoning are two important issues.
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