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abstract: Agricultural land is facing challenges due to different human activities. Accelerated urbanisation along with 
explosive economic growth has further worsened the shortage of agricultural land over the last two decades. Kosovo, a 
country with small areas suitable for agriculture is meeting challenges due to unplanned settlement extension, coal sur-
face mining, parcelisation of properties, etc. This paper consists in an analysis of the agricultural land fund in Kosovo, 
in quality, production potential and food security for the population, but also the challenges facing Kosovo with this 
strategic resource. The article analyses three main factors that have made the biggest changes in agricultural land in 
Kosovo: the effects of settlement extension, coal surface mining and parcelisation in reducing the soil fund. Some of the 
effects have triggered significant socio-economic processes that have changed the rural environment. Other important 
risks of agricultural land in Kosovo are: pollution, landfills, frequent floods, etc.
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Introduction

The urban population, like all over the world, 
is growing rapidly in Kosovo as well. Globally, 
more people live in urban areas than in rural 
ones, with 54% of the world’s population resid-
ing in urban areas in 2014. In 1950, about 30% of 
the world’s population was urban, and by 2050, 
66% of the world’s population is projected to be 
urban. The rural population of the world has 
grown slowly since 1950 and is expected to reach 
its peak in a few years. The global rural popu-
lation is now close to 3.4 billion and is expected 
to decline to 3.2 billion by 2050 (United Nations 
2014).

Even in Kosovo, the urban population has 
grown enormously in the last five decades. 
Until the 1960s the changes were small because 

of spatial and social mobility of the population, 
small concentration, underdevelopment of cities 
and the territorial extension of urban structures. 
After these years, significant changes occurred, 
both in the demographic concentration and spa-
tial extension of cities and in all segments of life, 
such as housing, food, clothing, personal hygiene 
and so on.

In 1953, the urban population in Kosovo was 
15.6%, in 1981 it was 32.4%, in 1991 about 36%, 
and today it reaches 45% of the total population. 
While in 1948 the number of the urban population 
was 71,000, in 1991 it grew to 730,000. In the peri-
od 1953–1981, the urban population increased to 
388,300 or 307%, while in the years of 1953–1991 
it was about 600,000 or 480%. Today, about 45% 
of Kosovo’s population lives in cities, which is 8% 
below the world level. The housing area and its 
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funds increase in villages and cities. In Kosovo’s 
urban settlements, the number of flats grew from 
21,000 in 1951 to 88,000 in 1981, and has doubled 
today (Kosovo Agency of Statistics 2013).

Literature review

It is known that urbanisation is dependent 
on a steady supply of natural resources includ-
ing fresh water, fuel, land, food and all the raw 
materials (Hinrichsen et al., 2001; Hardoy et al., 
2001). Along with rapid urbanisation and city 
sprawl, there are definitely drastic increases both 
in demands for natural resources and in the area 
from which these resources are drawn (O’Meara 
1999). Urbanisation also leads to significant alter-
ations of physical environment far beyond city 
limits, resulting in habitat loss, climatic changes, 
and accumulation and spread of wastes in the 
environment (UNFPA, 2004). Thus, in addition 
to expanding urbanisation in space, it is also the 
loss of productive land from which people derive 
food. Soil not only functions as an indispensable 
physical base providing people with most food, 
feed for the livestock, fibre and the biotic fuel, but 
also serves as a source and a sink for greenhouse 
gases and an integrated part of biogeochemical 
cycles (Bunning, Jiménez 2003). With unique 
pedogenetic characteristics formed by the com-
bined effects of environmental and biological 
factors over geological periods, soil could be con-
sidered as a non-renewable resource in a human 
time perspective (Amundson et al. 2003).

In order to protect land from uncontrolled ex-
tension of settlements and urban infrastructures, 
in the concept of sustainable development, it is 
necessary to create a zoning system or define 
future development. “Zoning is a system that 
regulates the type and intensity of land use de-
velopment that occurs within a community. To 
create a zoning system, a local government di-
vides the municipality into districts and regu-
lates the construction and use of buildings within 
it. Regulations may differ among the districts, 
but within each individual district, the regula-
tions must be uniform. A zoning system enables 
the community to conform its future growth to a 
set of goals and policies that reflect the communi-
ty’s vision for itself. For example, a municipality 
that sets a goal to strengthen the central business 

district would likely create a zone in its down-
town into which only such intensive commercial 
uses would be allowed. Similarly, a community 
that chooses to remain rural might create a zone 
that allows minimal development, and then 
place a significant proportion of its land within 
this zone. Agricultural zoning is a specialized 
form of zoning used by communities that seek to 
preserve their agricultural base. It reflects a com-
munity-wide policy that farmland is a valuable 
resource that should be preserved to ensure the 
continued production of agricultural commod-
ities. The purpose of agricultural zoning is to 
protect farmland from incompatible uses, which 
would adversely affect the long-term econom-
ic viability of the area within the region” (Kruft 
2001).

Urbanisation leads to the conversion of a 
natural landscape to an urban area and intensi-
fies the competition between different land-use 
practices in space and time presenting direct and 
indirect types of influence on soil resources and 
food security (Ramadani 2013). In addition to 
the impact on construction, the agricultural land 
fund is reduced by coal surface exploitation and 
coal combustion for energy production, where 
significant areas of productive soils are degraded 
by pollution (Bytyqi, Ramadani 2018).

Data and methods

On the basis of the population number and the 
total fund of agricultural land, land parcelisation, 
land productivity category, agro-technology lev-
el and possible risks that threaten the develop-
ment of agriculture, we can obtain significant 
results for the agricultural production potential 
and opportunities for supplying Kosovo’s pop-
ulation with food. The main research question 
is: how do the extension of settlements, parceli-
sation, and coal surface mining in Kosovo affect 
sustainable agricultural land use? To analyse the 
situation, data from the last century (population, 
agriculture statistics) were used, but mostly from 
the years 2010–2015. For later years there are no 
publications. Different maps were used during 
the analysis as well as aerial images to see the 
effects of extended infrastructure, parcelisation, 
and coal surface mining on the sustainable use of 
agricultural land in Kosovo.
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to achieve the aims of the study, we used GIS 
techniques, statistical data, soil capability maps 
and ancillary literature. Some data were collect-
ed by municipalities. By conducting case studies, 
using aerial images and maps, as well as our cal-
culations, always in the context of the exploita-
tion and use of areas at the municipality level, we 
can conclude that in Kosovo municipalities are 
developing diverse anthropogenic activities that 
are constantly in conflict with agricultural land 
which is degraded and lost.

Main characteristics of agriculture in 
Kosovo

Kosovo lies in the western part of the balkan 
Peninsula and is characterised with a high den-
sity of the population (230/km²) and a high rate 
of small settlements (in total 1,469 settlements), 
while agricultural areas per capita are small com-
pared to the EU level (Ramadani 2004).

Nearly 63% of the area lies 700 m above sea 
level, while 37% are plains (Fig. 2). Agricultural 
soil is the most important resource for the devel-
opment of agricultural production which shares 
10.5 % of Gross Domestic Product (GDP) in 2016, 
with a decline of 2.2% compared with the year 
2008 (Table 1). The agricultural sector is a leading 

contributor to the GDP (third only to wholesale 
and retail trade, and manufacturing). The country 
remains one of the poorest in Europe and is highly 
dependent on external support. Unemployment 
in Kosovo exceeds 40%, and remittances from 
abroad constituted more than 12% of the GDP in 
2012. The economy is therefore geared far more 
to demand than production. The agricultural sec-
tor largely embraces subsistence farming, and is 
characterised by small, fractured land plots, lack 
of technical expertise, poor transport infrastruc-
ture, irrigation, storage or processing, and lack of 
mechanisation. Kosovo’s reliance on agriculture 
is a social question: agricultural activity is perva-
sive in Kosovo as a safety net for a large number 
of the population. In an economy that offers few 
prospects, over 40% unemployment, and a human 
capital drain as the able-bodied seek employment 
elsewhere, subsistence farming remains a prima-
ry or secondary means of livelihood for many 
households. The 2011 census cited a figure of 
4.4% employment in agriculture, including only 
those formally employed. If subsistence farming 
is added, employment in agriculture is estimat-
ed to reach 35% of the labour force. Land owner-
ship in Kosovo is typified by fragmented, small-
scale, privately held land plots. The total number 
of agricultural holdings is estimated at 180,000. 
The average farm is 1.5 ha, often spread across 

Fig. 1. Geographic position of Kosovo.
Source: V. Bytyqi.

Fig. 2. Physical map of Kosovo.
Source: V. Bytyqi.
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an average of seven smaller plots, aggravating a 
farmer’s ability to achieve economies of scale.

land plots are typically held without a clear 
legal title or registration, and the records of prop-
erties are not properly maintained. They have 
either gone to urban areas or abroad. The dys-
functional and inefficient land market is a fun-
damental impediment to sector development not 
only in Kosovo but also in many other countries 
in the region (EFSE 2013).

Cereals, mainly wheat and corn, dominate in 
the structure of agricultural crops in Kosovo. The 
production of cereals, driven by wheat, has been 
gradually increasing. Corn production rose in 
2015 due to an increase in livestock numbers. In 
2011, the average yield of wheat, 4.6 t/ha, was be-
tween the average in Eastern Europe and that of 
the EU, which, according to FAOSTAT, were 2.8 
t/ha and 5.4 t/ha respectively. The average yield 
of corn, 4.4 t/ha, was lower than both in Eastern 
Europe (5.4 t/ha) and the EU (7.6 t/ha) (FAO 
2012). Subsistence farming dominates the cereal 
sub-sector. Small farmers have a risk aversion 
strategy, higher transaction costs, inadequate as-
sets to be able to access credit, and insufficient 
land to produce enough to make it worthwhile to 
enter the commercial market.

the high values of agricultural households 
have resulted in a high agrarian density, result-
ing in a great pressure on the land fund, which 
has been fragmented and as such has not con-
tributed to the contemporary trends in agricul-
tural development, as is the case in other coun-
tries in the region. The geopolitical proximity of 
the region has had important consequences also 
in the stagnation of economic development and 
in particular in the development of agriculture. 
this is also manifested in the opinion that agri-
culture will not survive, so many households 

have abandoned this activity, while the new-age 
labour force has started emigrating abroad to en-
sure existence and survival. Such a situation has 
caused a stagnation in agriculture, followed by 
other phenomena such as “social decline”, land 
and landscape degradation.

The concern about this irreplaceable and lim-
ited resource obliges us to calculate the fund of 
these areas in proportion to the number of the 
population, the opportunities to preserve these 
areas of strategic importance, and the perspec-
tive of food supply. So far agricultural produc-
tion in Kosovo has been mainly oriented to the 
cultivation of the traditional crops, namely ce-
reals, while in the future it will be necessary to 
orient farming to the cultivation of crops which 
require more manpower, from planting to their 
industrial finalisation, which would result in 
the branching of agricultural production and its 
industrialisation.

Based on the data from 2010, out of Kosovo’s 
total area of 10,905 km², 524,300 ha or 53% is ag-
ricultural land; 460,000 ha or 41% is covered with 
forests, and 56,000 ha or 5.2% is non-arable land. 
Out of overall agricultural land, 262,098 ha or 50% 
is arable land and gardens, 86,000 ha or 16.4% 
are meadows, 9,433 ha or 1.8% are orchards and 

Table 1. Share of agriculture in GDP in % compared with some other acitivities.
year 2008 2009 2010 2011 2012 2013 2014 2015 2016

agriculture, forestry and fishing 12.7 12.6 14.0 14.1 12.2 12.0 11.9 10.3 10.5
mining and quarring 3.1 2.3 3.1 2.6 2.3 2.2 2.1 2.0 2.1
manufacturing 11.1 12.1 11.1 10.3 10.9 11.0 10.3 10.8 11.0
wholesale and retail trade 11.6 12.5 12.2 11.1 12.1 12.3 12.4 12.3 12.3
construction 6.6 6.6 6.4 7.5 6.7 6.6 6.0 6.8 6.5
transport and storage 3.3 3.8 3.9 3.9 3.7 4.4 3.5 3.6 3.6
real estate acitivities 11.0 10.2 9.5 8.7 8.6 8.9 9.0 8.6 8.0
others 40.6 39.9 39.8 41.8 43.5 42.6 44.8 45.6 46.0

Source: Kosovo Agency of Statistics: Gross Domestic Products 2008–2016, 2017.

Table 2. The structure of agricultural land by usage 
category.

year 2010 2015

agricultural land use area 
(ha) % area 

(ha) %

arable land and gardens 262,098 50.0 183,169 44.8
orchard and vineyards 9,433 1.8 8,909 2.2
meadows and pastures 252,769 48.2 240,274 58.8
total 524,300 100.0 408,559 100.0

Source: Plani Hapësinor i Kosovës, 2010, (Spatial Plan of 
Kosovo) Pristina.
Statistical Yearbook of the Republic of Kosovo, 2017.
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vineyards, and 166,769 ha or 31.8% are grassland 
(Sharku et al. 2016). In 2015, the total area of ag-
ricultural land was reduced to 408,559 ha, which 
means a reduction of 5.2% compared with 2010 
(Kosovo Agency of Statistics 2017). The reduction 
of agricultural land is mostly due to the exten-
sion of settlements, infrastructure and coal sur-
face mining. There is a small negative trend in or-
chards and vineyards, where the area covers now 
8,909 ha. Meadows and pastures are reduced, but 
they share nearly 58.8% of the total agricultural 
land in Kosovo (Table 2).

Despite the fact that agricultural land is lim-
ited, a lot of areas are lost year by year. In 1970 
arable land and gardens were lost by 1,000 ha per 
year, while since 2002 circa half of the agricultur-
al land has been left uncultivated.

regarding the population and workforce en-
gaged in agriculture, we drew on the latest re-
sults from the Statistical Agency of Kosovo. In 
1961, the farming population was 60.2%, in 1971 
it was 46%, while in 1981 it declined to 18.8%. 
Statistical data show that in the years 1961–1982 
the number of active farmers rapidly declined by 
302.7%, while the total population of Kosovo re-
corded significant growth. According to the data, 
in 1961 an active farmer should have supplied 4.9 
inhabitants with food, in 1971 it was 7.5 inhabit-
ants and in 1981 it was 23 inhabitants. If we com-
pare the number of active farmers to the number 
of members in a household, then the ratio would 
be 1/13. Such a rapid decline in the number of 
active farmers creates a disorder in agricultural 
production. It shows that the entire population 
growth is removed from the agricultural econo-
my through an agrarian exodus, replacing labour 
with agricultural equipment.

another negative occurrence in agricultural 
development is the number of farmers above 40 
years old that reaches 64% (Kosovo Agency of 
Statistics 2010). Such a decline in the agricultur-
al workforce has influenced the phenomenon of 
social subsidence, even involving selling or aban-
doning properties and finally moving households 
from villages to cities. This shows us how the 
population is going towards cities, abandoning 
villages and agriculture which influences dea-
grarianisation in Kosovo. Considering manpow-
er, a whole number of agricultural households 
as production units are expected to decrease or 
even become extinct due to the fact that entire 

agricultural areas are properties without farmers, 
which adversely affects agricultural production. 
this is one of the negative sides of deagrarian-
isation. On the other hand, the manpower will 
be replaced by agricultural equipment and other 
tools, but how successful is this going to be when 
we know that the agricultural areas are divided 
into small properties? This will be one of the fac-
tors limiting the use of agrotechnology because 
agricultural machines require wider production 
space (Puljiz 1976). Based on this facts, we can 
conclude that, even though agricultural mecha-
nisation and other agrotechnical measures in the 
agricultural economy have made a difference in 
the traditional state of production, it influenced 
positively the division of jobs in households. The 
mechanisation of agricultural households has 
contributed to the removal of manpower from 
agriculture, and it was not only positive for the 
transformation of households but even for the 
physical transformation of rural areas.

Cereals, mainly wheat and corn, dominate in 
the structure of agricultural crops in Kosovo. In 
2015, about 131,437 ha or 71.9% of the cultivat-
ed area was planted with these crops. From sta-
tistical data we can see that the vast majority of 
land is planted with cereals, while garden plants 
and orchards account for 9.5%, and other for-
age crops for 15.5% (Kosovo Agency of Statistics 
2017). These data show a restructuring of culti-
vated areas because the presented values show 
that in 1969 there was 87.1% of land planted 
with cereals, while in 2015 these areas declined 
to only 71.9% of agricultural land. Such a decline 
is in favour of other agricultural crops that give 
higher benefits. On the other hand, even though 
the area where crops are cultivated is minimised, 
grain yields increase its productivity, while ag-
riculture as an important branch of the econo-
my strives to provide more raw material for in-
dustry and to develop more intensive livestock 
farming. Statistical data show that agriculture is 
slowly developing towards vegetable and meat 
production, which is characteristic of contempo-
rary societies. So, even if these changes are very 
slow, they are pretty hopeful. Wheat and corn 
take the biggest part of the land where cereals are 
grown. Until the 1960s, corn was the main food 
for the population of Kosovo, whereas now it 
is only used indirectly, because it is irreplacea-
ble in increasing the yield for intensive livestock 
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farming. Wheat is mainly used now to provide 
bread, so it is of key significance in agricultural 
production compared with other crops which 
are equally important. In addition, regardless of 
the scale of economic development of a region 
or country, crops are irreplaceable in supplying 
food for the population. However, they are used 
indirectly in developed countries, whereas in de-
veloping ones wheat is used directly. The crop 
production takes an important position in the 
country, because crop production is regarded as 
a regulator of economic development (Simonović 
1979). Reducing the area of agricultural crops re-
sults from a decline in agricultural population, a 
decrease of the interest in agriculture, a low level 
of income accumulation, lack of investments and 
subsidies from the state for the development of 
agriculture.

Despite the decrease in crop areas, yields for 
a unit of cultivated area are getting bigger. This 
was achieved along with the general economic 
development when the use of agrotechnology 
as well as artificial fertilisers, irrigation, etc. was 
made possible, which enabled an increase in the 
total value of agricultural production and yields 
per hectare. Statistical data and field studies show 
that wheat yields per hectare increased from 2,488 
kg in 1978 to circa 3,000 kg in 2000. However, 
from the calculated values we can establish that 
the amount of wheat per capita declined from 197 
kg in 1969 to 156 kg in 1982 and 120 kg in 2014 
as a result of rapid population growth and the 
abandonment of agriculture. Therefore, the rate 
of wheat consumption per capita within a year, 
which should be 150–200 kg, indicates that wheat 
production does not fulfil the needs of the pop-
ulation of Kosovo (Pushka 1986). So, to meet the 
needs of the population regarding food from the 
crop and meat production, 100,000 tons of wheat 
or 35% more of the current agricultural produc-
tion are needed. This amount should be added to 
an increase in yields per unit area, agricultural 
land extension, and also to the import of wheat 
to other countries. Despite the increase in yields 
per hectare, the amount of crop production per 
capita over the last three decades is continuously 

decreasing. This stagnation results from the min-
imisation of land parcels which does not offer 
any perspective, but also from youths’ disinter-
est in agriculture, insufficient use of agrotechni-
cal equipment, etc. Agricultural production in 
Kosovo is oriented mainly towards the cultiva-
tion of traditional crops, whereas in the future 
the orientation towards the cultivation of crops 
requiring more manpower in its final industri-
al process would be needed. It would result in 
branching agricultural production and the devel-
opment of chain benefits (Marković 1963).

Main challenges of agricultural land in 
Kosovo

The effects of parcelisation in agricultural 
land in Kosovo

One of the main indicators that reflects the 
scale and intensity of agricultural development 
is the size of land properties. This size is one of 
the main factors hindering agricultural produc-
tion. Large holdings intensify and increase agri-
cultural production, while small farms have dif-
ficulties in using technology and, consequently, 
low yields are produced. Much effort has been 
made to consolidate the land and to improve the 
situation (Meha, Idrizi 2010; Land Consolidation 
Strategy 2010–2020). The structure of the prop-
erty size in Kosovo is inadequate, because 61% 
of agricultural holdings own small holdings (up 
to 5 ha) and 38.8% of agricultural holdings have 
over 5 ha of property (Table 3). Such a structure 
of farms is the result of a high agricultural den-
sity in Kosovo. The lack of investment in the de-
velopment of other sectors of the economy, its 
unilateral structure and an increase in the ag-
ricultural population have caused the pressure 
to grow on agricultural and arable land areas, 
shredding and reducing even more property 
(Ramadani 2004).

the structure of the agricultural land in terms 
of its size is constantly changing, which depends 
on a few factors such as growth in the population 

Table 3. Agricultural land by size.
Category in hectares 0.1–1.0 1.1–2.0 2.1–3.0 3.1–5.0 5.1–8.0 8.1–10.0 >10

% 4.9 13.8 16.8 25.6 19.9 7.7 11.2

Source: Kosovo Agency of Statistics, Pristina, 2010.
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and in the number of households. Thus, in 1971, 
circa 21% of the households engaged in agricul-
ture had farms of 5–10 ha, while in 2003 there 
were 13.7%, which means a decrease of 7.3% in 
household property. The participation of a small 
agricultural property per household, which is 1–2 
ha, is very high which means 22.2% belongs to 
households or 20% of the population. These data 
prove that in Kosovo the structure of properties 
whose households are engaged in agricultural 

process is unfavourable and this is expressed 
negatively in agricultural production because 
of obstacles to modernising and yield growth as 
well as the conflict between agricultural equip-
ment and parcel boundaries (Pushka 2000).

Statistical data show that the vast part of the 
area belongs to individual economies, mainly 
concentrated around villages, divided into par-
cels. So, agricultural production results depend 
on individual manufacturers which own agricul-
tural land. In addition, the size of the properties 
which depend on agricultural production is of 
great importance.

Bigger properties enable the development of 
intensive agriculture, production growth, while 
smaller ones deal with the problem of using 
agrotechnology, which is visible in their pro-
duction (Pushka 1985). Unfortunately, farms in 
Kosovo are small and with a tendency to a fur-
ther decrease and fragmentation (Fig. 4). Up to 
5.0 ha are in a total of 61.1% of the properties, but 
with tendencies to a constant decrease.

Effects of settlement extension and 
infrastructure in agricultural land in Kosovo

In the context of area designation and use, of 
the total 38 municipalities in Kosovo, we have 
taken the municipality of Shtime, situated in the 
western part of the Kosovo Plain, as a model for 

Fig. 3. Agricultural land by size.
Source: Kosovo Agency of Statistics 2010.

Fig. 4. Land parcelisation in Davidoc (municipality of Shtime) – red and green lines indicate former borders of 
land properties.

Source: Cadastral Agency of Kosova.
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the analysis of settlement and other construction 
development. The analyses consist in minimising 
conflicts between settlement extension and agri-
cultural land. The municipality of Shtime covers 
the area of 13,420 ha, has 33,800 inhabitants, 23 
settlements and one urban centre. A number of 
settlements are spread in the plain area of the mu-
nicipality, including the urban centre of Shtime 
itself, while their extension is done in an uncon-
trolled way always harming high-fertility agri-
cultural land, as well as strategically important 
corridors. Thus, settlements that expand into a 
hilly and mountainous area are characterised by 
a slow increase in the population or by a tenden-
cy to depopulation. The decrease in and degra-
dation of agricultural soil caused by construction 
and settlement extension are a cause for concern 
that requires adequate treatment. Over the last 
two decades, the city of Shtime has covered or 
degraded more than 100 ha of agricultural land 
without counting the loss of the area by other 
settlement extension spread over the fields. This 
phenomenon will continue in the near future at a 
fast rate. So, by our uncontrolled actions we are 
losing the most important strategic resource for 
the future generations. Calculating the number of 
inhabitants in relation to high capability agricul-
tural land of I–IV category, we may conclude that 
in the municipality of Shtime there are only 0.13 
ha of agricultural land per inhabitant.

With regard to soil fertility, there are five cate-
gories of soil in the municipality of Shtime: 7.3% 
is second-category soil, 13% is third- category, 
11.4% is fourth-category, and 68% is fifth- and 
seventh-category. Based on this, we can conclude 
that the possibility of protecting arable land from 
construction is possible because settlements may 
expand into non-arable land.

Agriculture is one of the basic branches of the 
economy and plays an important role in the de-
velopment of a region or municipality. Around 
48% of the territory of Shtime municipality is ag-
ricultural land, which means that almost half of 
the entire municipal area is covered with wheat, 
i.e. 1.2% of the territory of Kosovo. (Shtime 
Municipality Plan 2010). According to GIS anal-
ysis, 5,609 ha are farmland, taking into account 
all the areas covered with wheat, meadows and 
gardens in settlements. During the analysis of 
some indicators, such as: terrain slope, situation, 
soil fertility, and settlement extension it turns 

out that Shtime municipality in characterised 
by three agricultural areas: mainly agricultural, 
agricultural and farming, and farming and for-
est ones. Agricultural land consisting of arable 
land, gardens and meadow takes a considerable 
wealth of arable land. This wealth has changed 
during the last two decades going towards harm-
ing these areas. During this period, arable land 
and gardens dwindled to 1,736 hectares which 
was the result of new buildings constructed in 
this area or being left as wasteland. Nevertheless, 
the extension of vegetable plantations has a good 
index that shows the development of beneficial 
agriculture, for which Shtime municipality has a 
great potential and possibility, as well as Kosovo 
that has favourable conditions for the develop-
ment of agriculture in general.

It is worth mentioning that the land parcelisa-
tion as a negative phenomenon in the municipali-
ty of Shtime is not very different from the general 
level in Kosovo. The average size of land parcels 
is 0.62 ha. From the analysis done by GIS we un-
derstand that 73% of the parcels in Shtime munic-
ipality are 0.5 hectares in size, 17% of the parcels 
are 0.5–1.0 hectares in size, approximately 7% of 
them are 1–2 ha in size and only 3% are above 2 
hectares. Thus, we may conclude that 90% of par-
cels in the municipality of Shtime have less than 
one hectare, which means that this is an obstacle 
in the development of modern agriculture (Fig. 4).

regarding spatial planning and future de-
velopment, a treatment of the erosion process is 
of great importance. Erosion is one of the most 
negative occurrences that endangers agricultural 
land and infrastructure, but also the weal creat-
ed and planned by humans. This phenomenon, 
present in almost all the municipal areas in vari-
ous intensity, size and forms, is accelerated main-
ly as a result of non-rational use of agricultural 
land and uncontrolled illegal logging. The areas 
which are exposed to medium erosion include 
1,989 hectares, or 14.7% of the municipal territo-
ry. High erosion occurs in the area of 11.4 ha or 
0.08%, while the highest erosion covers 7.6% of 
the territory of Shtime municipality.

A more emphasised problem in the low area 
is the arable land of II–IV categories invaded by 
buildings and construction sites, while this area is 
for a high priority agricultural development pur-
pose, thus it should be considered as an area of 
interest for the municipality. The map above (Fig. 
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Figs 5–6. Construction sites zoning in Shtime municipality.
Source: Ramadani, Shtime municipality plan.
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6) shows settlements expanded into the II–IV ag-
ricultural land category and the proposed line for 
their extension considering agricultural land pro-
tection. The proposed definition of construction 
sites minimises conflicts between the agricultur-
al land and settlement extension. This proposal 
enables construction on the empty land within 
settlements defining ways of settlement exten-
sion towards weaker categories of land V and VI. 
the protection of land in the agricultural area re-
quires a detailed research of the area: slope, type 
of soil, fertility, elevation, geology, etc. Taking 
into account the aspect of slope, biological and 
mechanical measures should be taken in order to 
stop land erosion. In arable land, where the slope 
is higher than 15%, adequate permanent crops 
should be planted or afforested. Therefore, it is 
possible to expand settlements and construction 
into barren land and areas situated higher.

Soil fertility is another important factor af-
fecting agricultural production in Kosovo. 
agricultural land in Kosovo is divided into eight 
categories of soil fertility according to its value 
(Paedological map of Kosova 1983). Three first 
classes of fertility include arable agricultural land 
that is characterised by a high capability produc-
tion. These areas contain 187,900 ha or 32.5% of 
the entire agricultural area, while the soil of the 
fourth category with the limited reproduction ca-
pability covers 208,000 ha or 36% of the area. The 
other categories of soil belong to low capability 
production areas. Soil of higher quality lies in 
the flat area, which is the most developed region 
in Kosovo, both in terms of agriculture and the 
economy in general. A relatively large concentra-
tion of the population and activities in this area 
makes these soils more vulnerable to degrada-
tion and loss. For their protection and sustaina-
ble management, a regional land management 
plan is required, which foresees the prohibition 
of construction of residential and infrastructural 
facilities, with the exception of strategic projects 
at the international and state level, such as the 
Merdare-Pristina-Durrës (Albania) Motorway 
and Pristina-Skopje (Macedonia).

The effects of coal surface mining in 
agricultural land in Kosovo

Except for settlement extension and parcelisa-
tion, the risk of degradation and loss of agricultural 

land in Kosovo comes from coal surface mining 
and energy production. Kosovo is rich in con-
siderable resources of coal (lignite). Coal depos-
its in Kosovo occur in three locations: Kosovo, 
Dukagjini and the Drenica basin. The Kosovo 
basin is located in the centre of the Kosovo Plain, 
in the Sitnica river valley which lies in the low-
est part of the Kosovo Plain. With an area of   154 
km2 (north–south of 30 km long, and east–west 
10 km wide), it is one of the largest coal basins 
not only in the Balkans, but also in Europe. The 
Kosovo basin is researched in details in terms of 
geological and technological aspects. In this basin 
are estimated 6.376 billion tons of coal reserves to 
all categories a + b + C1 + C2 (Dushi 1996). Lignite 
is the most important energy resource in Kosovo, 
which makes up about 97% of the total electricity 
production. The total geological reserves of coal 
resources in Kosovo, evaluated according to the 
Institute “INKOS” are estimated to be about 12.5 
billion metric tons. Power plants were built and 
started to operate between the years 1960–1984 
and are located quite close to coal mines and also 
the capital city of Kosovo (Pristina) in the distance 
of 10 and 15 km. Two power plants have the ca-
pacity production of 1,478 MW/h. The power 
plant “Kosovo A” has a capacity of 800 MW/h 
and “Kosovo B” a capacity of 678 MW/h.

the exploitation of mineral resources leads 
to environmental changes. We can say that this 
kind of human activity is in direct confrontation 
with nature, it leads to major or minor changes in 
the environment. These changes are particular-
ly visible when mineral resources are exploited 
through surface mining. In general, it causes the 
degradation of a wide surface area. Degrading ef-
fects can be permanent or temporary. Permanent 
impacts and degradation of the environment are 
seen through the effects that remain in the field 
after the end of human activities. First of all, it 
must be shown that permanent exploitation of 
useful minerals, like any exploitation, involves 
using non-renewable natural resources. A per-
manent impact changes the terrain morphology, 
leads to land degradation (even if theoretical-
ly resources are renewable, but in reality they 
are non-renewable), changes in the surface and 
groundwater regime as well as water flow, de-
struction of small ponds and native vegetation 
cover, the displacement of communication lines, 
human settlements, etc.
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as a result of coal exploitation drastic changes 
in the terrain configuration (landform) have oc-
curred near the power plants in the Kosovo basin 
creating totally degraded landscape (Bytyqi 2017).

Although Kosovo’s agricultural area is signifi-
cant in comparison to its size, the high density of 
the population, mismanagement and a growing 
phenomenon connected with the occupation of 
agricultural land with various constructions are 
increasingly affecting the reduction of agricultur-
al land and weaken its quality. So far just 400,000 

ha of arable land and meadows have remained, 
of which 70,000 ha are less useful, because they 
belong to VI–VIII soil category. Kosovo is cur-
rently among the countries with a smaller area 
of arable   land per capita, a total of 0.15 ha. With 
the current trend in population growth, a lack of 
agricultural land will be increasingly expressed 
as a factor limiting economic development. The 
coal basin and power plant are located in the area 
with high quality agricultural land (ramadani et 
al. 2011).

Fig. 7. Conflict between energy and agriculture.
Source: V. Bytyqi.

Fig. 8. Mismanagement of ash dumps.
Source: V. Bytyqi.
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Coal exploitation and other processes relat-
ed to electricity production appear as one of the 
main factors in land pollution and degradation in 
Kosovo. This happens because coal reserves and 
power plants are located in high quality agricul-
tural areas. With the opening of surface mining 
on agricultural land in the settlements of Mirash, 
hade, Dardhishte it is degraded through the 
removal of fertile layer of soil and its coverage, 
the disposal of ash on the fertile layers of soil, 
construction of power plants, transport facilities 
(tape), wire transmissions, supporting facilities 
and administrative ones (Figs 7 and 8). Thus, 
lands degraded by wastelands today occupy 
an area of about 1,559 ha while the surface that 
include mines about 1,470 ha. Through mining 
activities about 3,000 ha of agricultural land is 
already directly or indirectly degraded. During 
the years 1990–2005 they were taken directly or 
indirectly from wastelands, and other 600 ha of 
the irrigation subsystem. (Pllana 2008).

the process of electricity production in power 
plants is always accompanied by the emission of 
dust and gases such as: So2, NoX, Co, Co2, h2S, 
ash, soot, sediments, heavy metals like Zn, Cu, 
Cd, Pb, Ni, Cr, Fe, etc. (Obiliq municipality 2006). 

Emissions of these pollutants through chimneys, 
which are then distributed beyond the narrow 
impact zone, increase environmental pollution. 
The table below presents the results of pollut-
ant emissions in 2003 in the industrial area of 
KEK (Electroenergetic Corporation of Kosovo), 
surveyed by INKOS (Institute for Research and 
Development of Kosovo).

During the energy production large quan-
tities of ash, a major environmental pollutant, 
are released. With the disposal of ash a new de-
graded landscape is created. The total amount of 
ash released in 2008 for both power plants was 
1,161,171 metric tons. The total amount of ash is 
about 40 million metric tons, in both landfills.

Conclusions

the construction of settlement facilities, infra-
structure, surface mining and landfills have influ-
enced to a great extent the loss of agricultural land 
in Kosovo. There are some estimations from the 
past that Kosovo is losing about 1,000 hectares/
year of its farmland (Knežević, Simonović 1998). 
On the basis of aerial images, case studies about 
settlement extension, infrastructure, and coal sur-
face mining, Kosovo is losing more than 1,000 
hectares/year. By these calculations, in the past 
decades, more than 35,000 ha of most productive 
soil were gone from the agricultural land fund.

Most of the settlements in Kosovo lie in plains 
with high-fertility soil. People migrated from 
hilly-mountainous areas to plains, and the settle-
ment extension was not properly planned. Arable 
land was turned into construction sites. The pro-
cess of urbanisation was made through a phys-
ical extension of settlements. Land parcelisation 
is another factor that influences the loss of agri-
cultural farming. The agricultural land fund in 
Kosovo is dominated by small properties, where 
farming with the use of modern agro-technolo-
gy is very difficult. The application of agrotech-
nology in small properties will damage physical 
settings of the soil. Coal surface mining played 
an important role in the loss of agricultural land. 
During the utilisation of coal, there emerged a 
dichotomy between energy production and the 
agricultural land fund in the coal area.

On the basis of the high quality soil in Kosovo, 
which is only 32% of the total area, and the factors 

Fig. 9. The future extension of a coal mine in the 
Kosovo Plain.

Source: V. Bytyqi.
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influencing the loss of the agricultural land fund 
in Kosovo, the share of agricultural land for each 
inhabitant is within the EU standards. An inhab-
itant of Kosovo owns only 0.37 hectare of agri-
cultural land, and 0.15 ha of arable land, which is 
very unfavourable.

Settlement zoning and controlling other ac-
tivities on agricultural land are necessary actions 
in order to preserve quality soil. To minimise 
the conflict between agricultural land and other 
actions, a zoning of business areas, construction 
sites and the prevention of the dispersed exten-
sion of settlements should be done. On the basis 
of priorities and strategic development, compe-
tent bodies at the municipal level should take 
the following necessary precautions: identified 
agricultural areas of category I–IV should be 
protected by law, by respecting the defining line 
of settlement sites; development and regulatory 
plans for secondary and local centres should be 
compiled as soon as possible; in case of a need 
for settlement extension, priority should be given 
to constructions on wasteland and low-quality 
agricultural land; gaps between the existing set-
tlement border lines should be populated, which 
would positively affect an increase in settlement 
density and compactness. One of the priorities of 
spatial planning should be to protect quality ag-
ricultural land and prohibit constructions on the 
soil of I–IV categories.
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