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Poland, Croatia, France, Italy, USA, India. The main results showed that farmers involved in cluster associations
increased yields by 15-25%, while farm profits increased by 20-30% due to a 12-15% reduction in production
costs and increased access to sales markets. In the Chui region, the grain yield in cluster farms reached 6.5
tonnes/ha, which exceeds the national average. Exports of products from fruit and vegetable clusters increased
by 30% due to the expansion of sales markets in Kazakhstan and the European Union. The main challenges
of implementing clustering were identified: lack of financial support, insufficient legislative framework for
cooperatives, absence of access to modern technologies and distrust between farmers. Based on the data
obtained, practical recommendations were proposed, including the creation of pilot clusters in promising regions,
the development of educational programmes for farmers, improving the state policy of supporting clusters and
stimulating innovation in agriculture. Comparative analysis with the countries of Central Asia and the European
Union confirmed the substantial potential of the cluster model for improving the efficiency of Agriculture in
Kyrgyzstan and promoting the socio-economic development of rural regions

Keywords: agrosphere; regional development; agricultural holding; management strategies; agricultural

associations

INTRODUCTION

Agricultural development is a critical factor in ensuring
food security, economic stability, and social well-being
in many countries. In the current conditions of globali-
sation and increasing competitive pressure, agricultural
enterprises face numerous challenges, such as limited
resources, unstable market conditions, and the need
for innovation. One of the approaches to solving these
problems is the creation and development of agricultur-
al clusters that allow integrating resources, innovative
technologies, and infrastructure to increase produc-
tion efficiency. The clustering of agricultural enterpris-
es contributes to strengthening cooperation between
market participants, expanding access to sales mar-
kets and introducing innovative management methods
(Sakkaraeva & Kumashev, 2024). However, the impact of
such structures on the economic development of farms
is still ambiguous and requires in-depth research. The
issues of optimising cluster policy and the economic ef-
ficiency of this process, are relevant for both scientists
and practitioners. The problem of farm development in
Kyrgyzstan in the context of clustering was important
due to the country’s economic dependence on the ag-
ricultural sector. An analysis of the scientific literature
showed that research in this area revealed various as-
pects of farm operation, but also pointed to gaps that
needed further study.

A.Azarov et al. (2024) proposed a typology of farm-
ing systems for the Tien Shan mountains aimed at iden-
tifying ways to develop sustainable livelihoods. The
authors focused on the specific features of natural con-
ditions and the adaptive capabilities of local farmers,
which played an important role in the context of opti-
mising the cluster model. The relationship between re-
source availability and the socio-economic sustainabili-
ty of agricultural production was investigated, outlining
new approaches to supporting farmers in mountainous
regions. Similar aspects of Sustainable Development of
the agricultural sector in Kyrgyzstan were considered in
the study by V.Kozhogulova et al. (2023), where the need
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to introduce innovative technologies, optimise resourc-
es, and improve infrastructure was analysed. The au-
thors concluded that the cluster model can become an
effective tool for increasing cooperation between mar-
ket participants and ensuring sustainable development.

The importance of structural integration in agri-
culture was also emphasised in the study of G.G. Das et
al. (2023), where the analysis of growth constraints
and diversification of the Kyrgyz economy, including
the agricultural sector, was conducted. The study not-
ed that reforming management practices and improv-
ing resource provision are necessary to increase the
productivity of farms. A study on the development of
agricultural cooperatives in Kyrgyzstan, conducted by
N. Beishenaly and F. Dufays (2021) emphasised the im-
portance of these associations for increasing produc-
tivity and reducing costs in farms. The study focused on
the fact that cooperatives allow optimising the use of
resources through joint purchases, processing,and mar-
keting of products, which substantially reduces trans-
action costs. Therewith, cooperatives contribute to the
creation of economic and social links between farm-
ers, which improves access to knowledge, technology,
and markets. Additional context for the effectiveness
of agricultural models was provided by A. Kurdys-Ku-
jawska et al. (2021), who demonstrated that crop di-
versification helps reduce risks and increase incomes
in small farms. The study showed that the variety of
crops grown allows for avoiding economic losses in
the event of adverse weather conditions or changes in
market conditions. F. Amjad et al. (2021) demonstrat-
ed the potential of clustering as a resource optimi-
sation tool by applying cluster analysis to select the
location of onshore wind farms in Ghana. Their study,
based on multi-criteria spatial analysis, showed that
clustering can effectively integrate technical, econom-
ic, and environmental factors into the decision-mak-
ing process. Although the study focused on the energy
sector, its methodological approach can be adapted for




agriculture, in particular, for analysing resource alloca-
tion and improving farm efficiency.

Another aspect of clustering - its social and eco-
nomic impact, was considered by L. Karki et al. (2021).
The authors evaluated the impact of cluster initiatives
on the development of small farms in the southeastern
United States. The results showed that clustering has
helped strengthen social integration, increase market
access,and ensure stable farmers’incomes. In particular,
a positive impact on the economic efficiency of small
farms and socially vulnerable groups was identified.
K.A. Tarrant and D.P. Armstrong (2012) concentrated on
the economic evaluation of automated cluster devices
for dairy farms in Australia. It was proven that such tech-
nologies can substantially reduce labour costs, which
helps to increase the competitiveness of farms. This con-
firmed the importance of technological innovation as a
key component of the cluster approach in agriculture.

The economic stability of cluster models was ana-
lysed by W. Poczta et al. (2020), who evaluated the eco-
nomic state of dairy farms in the European Union. The
results showed that farms that were part of the clusters
showed higher profitability compared to those that op-
erated independently. This confirmed the effectiveness
of clustering as a mechanism for improving economic
stability. M. PetraC et al. (2024) in their study, applied
cluster analysis to strategically classify dairy farms in
Croatia. They established that clustering allows opti-
mising the management of farms, accounting for their
specific needs and capabilities. This approach can be
effectively adapted for countries with similar econom-
ic conditions, such as Kyrgyzstan. The generalisation of
these studies confirms that clustering contributes to
optimising resources, improving production efficiency,
economic sustainability, and social integration of farms.
However, the adaptation of cluster models to the spe-
cifics of the agricultural sector in Kyrgyzstan remains
insufficiently investigated. This creates the need for
further research aimed at determining the effective-
ness of clustering in this region.

Assessing the impact of clusters on farm devel-
opment is important for a number of reasons. Firstly,
Kyrgyzstan is characterised by a substantial share of
agriculture in the country’s GDP, which makes the effi-
ciency of this sector critical for economic stability. Sec-
ondly, most farms in the country are small, which limits
their ability to innovate and enter international mar-
kets. Thirdly, the lack of systematic integration between
producers, processing plants, and consumers creates
barriers to the sustainable development of the indus-
try. The aim of this study was to analyse the economic
impact of clustering on farm development, with an em-
phasis on identifying the advantages and limitations of
this approach. Special attention was paid to analysing
resource efficiency, increasing labour productivity, and
expanding opportunities for small farmers in the con-
text of the cluster model.

Bekmuratov et al.

MATERIALS AND METHODS

The study was conducted during 2021-2024. During
this period, data were collected from various sources,
including official reports of the National Statistical
Committee of the Kyrgyz Republic (2025) and the Min-
istry of Agriculture of Kyrgyzstan (Governmental Decree
No. 83, 2021), reports of international organisations,
in particular, the Food and Agriculture Organization
(FAO) (2024) of the United Nations and the Eurasian
Development Bank (EDB) (2025), which contain infor-
mation on the state of the agricultural sector in Cen-
tral Asian countries and global trends in agro-industrial
clustering. Data from the official websites of the minis-
tries of Agriculture of Central Asian countries were also
used, such as Kazakhstan (2025), Uzbekistan (2025),
and Tajikistan (2025), which provided detailed informa-
tion on the implementation of agricultural programmes
and support for cluster initiatives. The analysis of the
European experience was conducted based on reports
of the European Commission (2025). Data on successful
clustering practices in the United States were obtained
from publications of the United States Department of
Agriculture (USDA) (2025). The Indian experience of
cluster development was reviewed in the reports of the
Ministry of Agriculture & Farmers Welfare (2025).

Several methods that complemented each other
were used to achieve these goals. Statistical analysis
provided a comparison of the main productivity indica-
tors of cluster and independent farms. The yield of the
main crops, profitability of farms, export volumes, and
production costs were evaluated. The analysis was per-
formed using Excel and SPSS software, which allowed
identifying trends, correlations, and patterns in the data.
The comparative analysis included an assessment of
the effectiveness of the cluster model in Kyrgyzstan in
comparison with the experience of Central Asian coun-
tries (Uzbekistan, Tajikistan, Kazakhstan) and the world’s
leading agricultural economies, such as Poland, Croatia,
France, Italy, the United States, and India. This helped
to identify key success factors for clustering, including a
high level of government support, creating an efficient
infrastructure, and attracting international investment.

Geospatial analysis performed using GIS pro-
grammes (ArcGIS, QGIS) provided an estimate of the
spatial distribution of clusters in Kyrgyzstan. Buffer
analysis revealed regions with limited access to infra-
structure, such as logistics centres, warehouses, and
processing plants. Spatial density analysis was used to
identify regions with a high concentration of farms that
have the potential for clustering. In addition, the as-
sessment of agroclimatic conditions allowed identify-
ing the most favourable areas for creating new clusters.

RESULTS

Analysis of the current state of farms in Kyrgyzstan.
Agriculture in Kyrgyzstan is one of the leading sectors
of the country’s economy, which provides employment
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for a substantial part of the population and is a crit-
ical source of income in rural areas. The share of the
agricultural sector in gross domestic product is 18%
(National Statistical Committee of the Kyrgyz Republic,
2025; Governmental Decree No. 83,2021), which is sub-
stantially higher than in Kazakhstan (4.5%) (Ministry of
Agriculture of the Republic of Kazakhstan, 2025), but
inferior to Uzbekistan (26%) (Ministry of Agriculture of
the Republic of Uzbekistan, 2025). This structure of the
economy highlights Kyrgyzstan’s dependence on agri-
culture, especially in conditions of a limited industrial
base. There are more than 413 thousand farms in the
country with an average size of 15 hectares. For compar-
ison, in Kazakhstan, the average size of a farm reaches
1650 hectares, while in Uzbekistan this figure is 57 hec-
tares. The predominance of small farms in Kyrgyzstan
poses a number of challenges, including limited access
to resources, technology, and financial services, which
negatively affects productivity. The main crops grown in
the country are wheat (30%), potatoes (15%), and cotton
(10%). Animal husbandry is dominated by cattle (25%)
and sheep breeding (20%).

Kyrgyzstan's agriculture faces a number of chal-
lenges that hinder its development. Primarily, it is limit-
ed access to financial resources. Most farmers face high

interest rates and insufficient guarantees for obtain-
ing loans, which substantially reduces opportunities
for investment in production modernisation. The lack
of modern technology and knowledge is another sub-
stantial problem. The use of outdated farming methods
reduces the efficiency and quality of products, limiting
competitiveness in the international market. The low
level of cooperation between farmers also remains a
serious problem. The lack of associations in the form of
cooperatives complicates jointly solving logistics, prod-
uct marketing, and resource management issues.

Comparison with other Central Asian countries
shows similar problems in the region, such as soil
degradation, water scarcity, and weak infrastructure.
Nevertheless, Kazakhstan, Uzbekistan, and Tajikistan
demonstrate successful examples of implementing
agricultural initiatives. In Kazakhstan, the develop-
ment of grain clusters has ensured the efficient use
of large land areas due to the introduction of modern
technologies. Uzbekistan focuses on fruit and vegeta-
ble clusters with an export focus, which substantially
increases farmers’ incomes. In Tajikistan, the success-
ful integration of small farmers into the processing
industry has increased the profitability and stability of
Agriculture (Table 1).

Table 1. Comparative characteristics of the agricultural sector of Central Asian countries

Indicator Kyrgyzstan Kazakhstan Uzbekistan Tajikistan
Share of Agriculture in GDP (%) 18 4.5 26 20
Number of farms (thousand) 413 200 575 123
Average farm size (ha) 15 1,650 57 0.1

Source: compared by the author based on sources National Statistical Committee of the Kyrgyz Republic (2025),
Governmental Decree No. 83 (2021), Eurasian Development Bank (EDB) (2025), Ministry of Agriculture of the Republic of
Kazakhstan (2025), Ministry of Agriculture of the Republic of Uzbekistan (2025), Ministry of Agriculture of the Republic

of Tajikistan (2025)

Thus, the agricultural sector of Kyrgyzstan has a
substantial potential for development, but its imple-
mentation requires solving key problems. Adapting
successful practices of neighbouring countries, such as
the implementation of the cluster model, the develop-
ment of cooperatives and the introduction of modern
technologies, can be an effective way to improve the
productivity and stability of farms in the country.

Empirical analysis of the impact of clustering on
farms. Clustering is a modern tool for the development
of farms, based on the creation of close relationships
between various participants in the agricultural sec-
tor, including producers, processing enterprises, sup-
pliers of resources and services, as well as consumers.
In farms, the cluster model allows small producers to
integrate into larger economic structures, reducing
costs and increasing efficiency. For example, according
to the FAO (2024), farmers working in cluster associa-
tions show 25% higher productivity compared to inde-
pendent farms. The main performance indicators of the
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cluster model are productivity, profitability, and export
volume. Studies in France and lItaly have shown that
farms that participated in cluster initiatives increased
their income by 20-30% due to shared access to pro-
cessing infrastructure and marketing resources (Euro-
pean Commission, 2025). The experience of other coun-
tries demonstrates the substantial effectiveness of the
cluster model. In Poland, dairy farms in clusters reduced
logistics costs by 15%, which contributed to an 18% in-
crease in profitability. In Croatia, the cluster approach
has increased the productivity of small farms by 22%
due to individual support programmes. In France, wine
clusters increased their export revenue by 28% because
of improved product quality and joint promotion of
brands on the international market.

In Italy, olive clusters showed that the associa-
tion of small producers contributed to a 35% increase
in exports, the creation of regional brands and an in-
crease in the share of products in the premium seg-
ment market. In the United States, cluster initiatives to




support small farmers have reduced production costs
by 12% and provided stable access to markets. Indian
agricultural clusters for rice and wheat cultivation in-
creased productivity by 20%, which allowed small farm-
ers to integrate into regional supply chains (European

Bekmuratov et al.

Commission, 2025; United States Department of Ag-
riculture (USDA), 2025). Empirical analysis shows that
countries that have implemented the cluster model ex-
perience substantial growth in productivity and exports.
Table 2 shows a comparison of key clustering results.

Table 2. Results of clustering in farms of different countries

Country Sector Key results
Poland Dairy farming Increased profitability due to shared infrastructure
Croatia Dairy farming Differentiating support, improving productivity
France Winemaking Improve quality, create added value
Italy Olive oil Increase exports, create regional brands
USA Various agricultural sectors Integration of small farmers into the processing industry
India Rice and wheat Increased production volumes, access to larger markets

Source: compared by the author based on sources European Commission (2025), United States Department of Agriculture
(USDA) (2025), Ministry of Agriculture & Farmers Welfare (2025)

Comparison with other countries demonstrates
the substantial potential of the cluster model, but to
effectively adapt this experience to the conditions of
Kyrgyzstan, it is necessary to identify specific imple-
mentation steps. Successful practices in Poland, France,
Italy, the United States, and India point to the impor-
tance of government support, infrastructure develop-
ment, innovation, and a regional approach. First, it is
necessary to introduce additional financial instruments
to support farmers. These can include subsidies for the
purchase of modern equipment, fertilisers, high-qual-
ity seeds, and grants for cooperatives engaged in in-
novation. Such financial support will become the foun-
dation for stimulating the development of clusters in
the regions with the greatest potential. One of the key
tasks is the development of logistics infrastructure. The
construction of modern warehouses, processing plants
and transport hubs will reduce logistics costs, facilitate
farmers’ access to sales markets and help increase the
export potential of agricultural products. Infrastructure
investments should be directed to regions where clus-
tering can have the greatest impact, such as Chui and
Issyk-Kul regions. Raising farmers’ awareness of the
benefits of clustering and modern agricultural tech-
nologies is critical. Educational programmes should
include trainings, seminars, and practical cases that
demonstrate the effectiveness of the cluster model.
This will help to overcome distrust between farmers
and create a culture of cooperation.

It is necessary to improve the legislative frame-
work to create a favourable environment. The state
should ensure simplified registration of cooperatives,
introduce preferential taxation for cluster associa-
tions, and develop mechanisms for legal protection of
farmers participating in clustering. This will help build
trust in such associations and encourage the attraction
of new participants. Special attention should be paid
to attracting international investment. Cooperation
with organisations such as the FAO or the Eurasian

Development Bank can be a source of funding for the
creation of clusters and the development of related in-
frastructure. This approach will substantially expand
the scale of clustering and increase the competitive-
ness of Kyrgyzstan’s agricultural sector. The implemen-
tation of these measures will allow adapting the expe-
rience of other countries to the specifics of Kyrgyzstan,
helping to increase the productivity of farms, strength-
en the socio-economic potential of rural regions, and
expand access to international markets.

Empirical data analysis in Kyrgyzstan. Agricultural
clusters in Kyrgyzstan are a relatively new phenome-
non that is at the stage of formation. The most famous
clusters are concentrated in the northern and southern
regions of the country. In the northern regions, such as
Chui and Issyk-Kul, fruit and vegetable clusters focused
on the production of potatoes, vegetables, and fruits
have formed. These regions have favorable climatic
conditions, a well-developed infrastructure for storing
and processing products, which contributes to the suc-
cessful functioning of clusters. The southern regions, in
particular, the Osh and Batken regions, specialise in the
cultivation of cotton and other industrial crops. Here,
agricultural clusters provide an association of farmers
for the joint use of irrigation resources and processing
of raw materials. An important factor in the effective-
ness of clusters in these regions is their export poten-
tial since a substantial part of their products is sold on
international markets, especially in Central Asia and the
EU. The performance of existing clusters was analysed
in terms of productivity, costs, profitability, and exports.
The study showed that farmers involved in cluster asso-
ciations, on average, increased production volumes by
15-20% due to shared access to modern technologies,
fertilisers, and technical means. Production costs were
reduced by 12-15% due to savings on logistics and joint
resource purchases.

Analysis of the effectiveness of existing clusters
in Kyrgyzstan shows their substantial impact on the
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productivity and profitability of farms. Farmers’ par-
ticipation in cluster structures helps increase yields,
reduce costs, and expand access to new markets. Ac-
cording to the Ministry of Agriculture of Kyrgyzstan, in
regions where cluster associations operate, productivi-
ty increased by 15-25%, depending on the crop. For ex-
ample, in the Chui region, the yield of potatoes in clus-
ter farms increased from 18 tonnes/ha to 22 tonnes/
ha, which is the result of the use of modern irrigation
technologies, high-quality seeds, and advisory support
(Governmental Decree No. 83..., 2021). The profitability
of farms involved in clusters increased by an average of
20-30%. This was made possible by reducing produc-
tion costs through collective purchases of fertilisers,
fuel, and seeds, as well as optimising logistics process-
es. In the Batken region, the income of cotton farmers
increased by 25% due to improved access to infrastruc-
ture and markets in the European Union. Similar results
were observed in the fruit and vegetable cluster of the
Issyk-Kul region, where the expansion of exports to Ka-
zakhstan and Russia allowed increasing sales volumes
by 30% (National Statistical Committee of the Kyrgyz
Republic, 2025).

Clustering also increases farmers’ access to inter-
national markets. Collective agreements concluded
by cluster associations have opened up opportuni-
ties for selling products on terms that meet interna-
tional standards. For example, farmers in fruit and
vegetable clusters received premium prices for qual-
ity products, in particular, apples and apricots, which
provided additional income. Empirical evidence
shows that farmers who are part of clusters show not
only higher productivity but also greater resilience
to market challenges. The table compares key indica-
tors of productivity and profitability of cluster farms
with independent farmers.

Impact of clusters on socio-economic development.
Clusters have a positive impact on the socio-econom-
ic development of rural regions of Kyrgyzstan. Farmers’
income growth is one of the main indicators. Cluster
participants received premium prices for their products
due to their high quality and access to new markets.
On average, the income of farmers in cluster farms in-
creased by 25%, which allowed them to invest in the
modernisation of their farms (National Statistical Com-
mittee of the Kyrgyz Republic, 2025). Clusters have also
contributed to the creation of new jobs in rural areas.
For example, in the fruit and vegetable cluster of the
Issyk-Kul region, more than 500 jobs were created in
the fields of processing, storage, and transportation of
products. This substantially affected the reduction of
the unemployment rate in the region. Improving mar-
ket access was another substantial achievement of the
cluster model. Collective agreements with international
partners helped farms increase export volumes by 30%.
The main export destinations are Kazakhstan and the
European Union countries.

Scientific Horizons, 2025, Vol. 28, No. 2

The distribution of clusters in Kyrgyzstan is uneven
and depends on agroclimatic conditions and existing
infrastructure. In the northern regions, such as the Chui
and Issyk-Kul regions, fruit and vegetable and grain
clusters are concentrated. The southern regions, in par-
ticular, Osh and Batken, specialise in the production of
cotton and other industrial crops. Geospatial analysis
showed that clusters located in areas with access to
modern infrastructure — warehouses, processing plants,
and transport hubs demonstrate the greatest efficien-
cy. In regions with limited infrastructure, such as the
Naryn region, cluster productivity is lower due to high
logistics costs.

Successful clustering examples. An analysis of suc-
cessful clustering examples in Central Asia and the
European Union shows that the implementation of
the cluster model contributes to a substantial increase
in productivity, profitability and socio-economic de-
velopment. In Kazakhstan, grain agricultural clusters,
concentrated mainly in the northern regions, have be-
come one of the most efficient in Central Asia. Due to
access to modern technologies, high-quality seeds and
integrated logistics infrastructure, the productivity of
grain crops in cluster farms exceeds 5 tonnes/ha, which
is 20% more than the national average. State support
through subsidies for fertilisers and machinery also
helped reduce production costs (Eurasian Development
Bank (EDB), 2025).

In Uzbekistan, fruit and vegetable clusters are ex-
port-oriented. The government supports farmers by cre-
ating special export-oriented zones and providing ac-
cess to international markets.As a result, exports of fruit
and vegetable products have increased by 30% over the
past five years. The main sales markets are Russia, Ka-
zakhstan, and the EU countries (Ministry of Agriculture
of the Republic of Uzbekistan, 2025). In Tajikistan, clus-
tering has allowed integrating small farmers into the
processing industry, in particular, in the production of
cotton products. The creation of joint processing en-
terprises and cooperatives has provided farmers with a
stable income and reduced their dependence on mar-
ket price fluctuations. The income of farmers included
in the clusters increased by an average of 25% (Min-
istry of Agriculture of the Republic of Tajikistan, 2025).
In the European Union, clustering has been particularly
developed in countries such as Poland, France, and Italy.
In Poland, dairy clusters have contributed to an 18%
increase in farm profitability through shared access to
processing plants. In France, wine clusters increased
their export revenue by 28%, which was made possible
by improved product quality and joint marketing. In It-
aly, clustering in olive oil production increased export
volumes by 35% and created regional brands known all
over the world (European Commission, 2025).

The effectiveness of cluster models in Kyrgyzstan
and other countries largely depends on the lev-
el of state support and participation of international




organisations (Mamasydykov et al., 2019). In Kazakh-
stan and Uzbekistan, governments provide substantial
subsidies for cluster infrastructure, including logistics
centres, irrigation systems, and warehouses. In the EU,
farmers gain access to grants and soft loans as part of
a common agricultural policy that ensures sustaina-
ble cluster development. Compared to these countries,

Bekmuratov et al.

Kyrgyzstan faces restrictions due to a lack of funding
and weak infrastructure. For example, grain produc-
tivity in Cluster farms in Kyrgyzstan is lower than in
Kazakhstan and on average in the EU. However, the
introduction of the cluster model has already reduced
production costs and increased farmers’ incomes, which
indicates its prospects (Table 3).

Table 3. Comparison of cluster performance in Kyrgyzstan, Central Asia and the EU

Indicator Kyrgyzstan Kazakhstan Uzbekistan EU (average)
Grain productivity (tonnes/ha) 4.5 5 4.8 6
Export growth (%) 15 25 30 35
Cost reduction (%) 12-15 20 18 25
Farmers’ profits (%) 20-30 25 28 30

Source: compared by the author based on sources National Statistical Committee of the Kyrgyz Republic (2025),
Governmental Decree No. 83 (2021), Ministry of Agriculture of the Republic of Kazakhstan (2025), Ministry of Agriculture
of the Republic of Uzbekistan (2025), European Commission (2025)

Kyrgyzstan shows positive trends in the implemen-
tation of the cluster model, but a considerable poten-
tial remains unrealised. More government support, in-
frastructure development, and attracting international
investment are needed to achieve the level of efficiency
typical for Kazakhstan, Uzbekistan and the EU.

Advantages and disadvantages of implementing a
cluster model in Kyrgyzstan. The clustering of farms in
Kyrgyzstan demonstrates a number of substantial ad-
vantages that positively affect productivity, profitability,
and socio-economic development. Due to shared access
to modern technologies, high-quality seeds and fertil-
isers, farmers in cluster associations increase yields by
15-25%. For example, in the Chui region, potato yields
in cluster farms reached 22 tonnes/ha compared to 18
tonnes/ha for independent farmers. Joint purchases of
resources, such as fuel, fertilisers, and seeds, can reduce
production costs by 12-15%. Efficient use of infrastruc-
ture also helps reduce logistics costs. Farm profits are
growing by 20-30% due to cost savings, improved prod-
uct quality, and increased market access. In the Batken
region, the income of cotton farmers increased by 25%
due to improved logistics and export opportunities.
Collective agreements within clusters provide farmers
with access to new markets, which allows them to in-
crease export volumes by 30%. The fruit and vegeta-
ble clusters of the Issyk-Kul region successfully export
their products to Kazakhstan and the EU. Clusters con-
tribute to the economic development of regions by cre-
ating new jobs (Dooranov et al., 2024). For example, in
the fruit and vegetable cluster of the Issyk-Kul region,
more than 500 jobs were created in the fields of stor-
age, processing, and transportation of products. Com-
bining farmers into clusters provides greater resistance
to price fluctuations and allows setting premium pric-
es for high-quality products that meet international
standards (Governmental Decree No. 83,2021; National
Statistical Committee of the Kyrgyz Republic, 2025).

The implementation of the cluster model in Kyr-
gyz farms faces many challenges and limitations that
limit its effectiveness and scale. Institutional barriers
are among the most important constraints. Insufficient
financial support for cluster initiatives creates substan-
tial difficulties for farmers. Most farmers do not have
access to soft loans or grants necessary for the intro-
duction of modern technologies or infrastructure de-
velopment. The legislative framework governing the
activities of cooperatives and clusters is insufficiently
developed. For example, the lack of clear mechanisms
for state regulation and incentives for cooperatives
limits the possibility of their integration into region-
al economic structures (Bovsh et al., 2024). Among the
technological challenges, the lack of access to modern
agricultural technologies particularly stands out. Many
farmers continue to use outdated farming methods,
which negatively affects the yield and quality of prod-
ucts. Logistics and recycling constraints also remain an
important issue. The lack of specialised warehouses for
storing products, insufficient mechanisation in harvest-
ing processes, and limited access to processing enter-
prises limit the competitiveness of farmers. Socio-cul-
tural aspects also have a substantial impact. Distrust
between farmers remains a serious obstacle to the cre-
ation of cooperatives and clusters. The lack of a culture
of collaboration and low awareness of the benefits of
clustering make farmers reluctant to participate in such
initiatives. This creates a barrier to the effective imple-
mentation of the model, which requires substantial ef-
forts in the field of educational and information cam-
paigns. Regions with developed infrastructure show
substantially better results, while in remote areas clus-
tering remains inefficient due to high logistics costs.

Practical recommendations based on the results
obtained. Based on the analysis of challenges and
limitations and the results of implementing the clus-
ter model, a number of practical recommendations are

Scientific Horizons, 2025, Vol. 28, No. 2

163



164

Economic assessment of the impact...

proposed that can improve the efficiency of cluster
development in Kyrgyzstan. The first step should be
to create pilot clusters in the most promising regions.
Regions such as Chui and Issyk-Kul have substantial
potential due to their developed infrastructure and
favourable climatic conditions. The creation of pilot
clusters will demonstrate the cost-effectiveness of the
model and attract more farmers to the initiative. The
introduction of educational programmes for farmers
is essential to raise awareness of the benefits of clus-
tering. Educational campaigns should be aimed at pro-
viding knowledge about modern agricultural technolo-
gies, methods of managing cooperatives, and effective
integration into cluster structures. Conducting trainings
and seminars and spreading successful clustering cases,
will help build trust between farmers. The development
of a policy of state support for clusters is a key factor
for their successful implementation. The state should
provide financial support for cluster initiatives through
subsidies, soft loans, and grants. In addition, a favour-
able legislative framework should be created that will
provide legal protection for cluster participants and en-
courage their development.

Supporting innovation and introducing modern
technologies is an important area for ensuring the
competitiveness of farms. The creation of public and
private funds to finance innovative projects in agricul-
ture will increase productivity and product quality. The
integration of digital technologies, such as precision
farming systems and automation of production pro-
cesses, will contribute to efficient resource manage-
ment and reduce costs. The implementation of these
recommendations will overcome the main barriers and
challenges of implementing the cluster model, contrib-
uting to the sustainable development of Kyrgyzstan’s
agriculture and increasing its competitiveness in inter-
national markets.

DISCUSSION

The results of the study confirmed that the cluster mod-
elin Kyrgyz farms is an effective mechanism for increas-
ing the productivity, profitability, and competitiveness
of the agricultural sector. The impact of cluster farm-
ing on the household economy in Ethiopia was exam-
ined by A.Z. Zeleke and M.G. Wordofa (2024). Scientists
emphasised the importance of clusters for increasing
farmers’ incomes. Similar results were observed in Kyr-
gyzstan, where farmers’ incomes in cluster associations
increased by 20-30%. In both cases, revenue growth
was attributed to better access to markets, which was
achieved through collective agreements and shared
logistics infrastructure. E. Righi et al. (2010) empha-
sised the importance of considering regional features
when implementing cluster models. In Kyrgyzstan, this
was also confirmed: regions with better infrastructure,
such as the Chui and Issyk-Kul regions, showed higher
cluster efficiency compared to regions where access to
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infrastructure was limited. This indicates the need for
targeted investments in the development of logistics
centres and processing enterprises.

The observed yield increase of 15-25% in cluster
farms was consistent with the results of similar studies
conducted in other countries. For example, S. Degefu et
al. (2024) examined the effect of clustering on wheat
productivity among small farmers in Ethiopia and re-
corded a 20% increase in yield, which is close to the
indicators obtained in Kyrgyzstan. Both studies empha-
sised the importance of access to modern technologies
and resource sharing as key success factors. Z. Hlousk-
ova and M. LekeSova (2020) showed that farms grouped
by cluster analysis showed increased profitability due
to reduced production costs and access to collective
infrastructure. These results were consistent with data
obtained in Kyrgyzstan, where there was a reduction in
costs in cluster farms. This confirms that economies of
scale are an important factor in improving farm effi-
ciency in the cluster model.

A publication of P. Balogh et al. (2021) focused on
the economic and social barriers to innovation in Hun-
garian agriculture. Problems identified in Kyrgyzstan,
such as limited access to funding and low awareness
of farmers about the benefits of clustering, correlated
with barriers recorded in Hungary. This confirms the
need for government support and educational pro-
grammes to raise farmers’ awareness and overcome so-
cial barriers. E. Munoz-Ulecia et al. (2020) emphasised
that the development of mountain agriculture in Spain
depended on adaptation to local conditions and the in-
volvement of farmers in cooperative associations. This
approach has proven effective in Kyrgyzstan, especially
in mountainous regions such as the Issyk-Kul region. In
these areas, the creation of fruit and vegetable clusters
has not only increased productivity but also expanded
exports to neighbouring countries.

The results of the study confirmed that the imple-
mentation of the cluster model in farms in Kyrgyzstan
has a positive impact on the productivity, profitability,
and competitiveness of the agricultural sector. These
results are consistent with the results of studies in oth-
er countries. For example, G.G. Dureti et al. (2023) noted
that clustering has contributed to the commercialisation
of small farms in Ethiopia, increasing their productivity
and market access. In Kyrgyzstan, similar results were
shown by farmers involved in cluster associations,which
increased vyields through shared access to resources
and technologies. L. Lan et al. (2018) demonstrated that
the introduction of climate-smart agricultural technol-
ogies in cluster initiatives increased the economic sus-
tainability of farmers and their adaptation to climate
change. In Kyrgyzstan, similar approaches implemented
in grain and fruit and vegetable clusters have helped
optimise the use of water and land resources, which is
a critical factor in arid regions. M. Kassai et al. (2018)
examined farmers’ markets as temporary clusters




to improve the local food economy. The findings on
improving market access for farmers coincide with the
results obtained in Kyrgyzstan. Collective agreements
and joint use of logistics centres allowed cluster asso-
ciations in the Chui region to increase export volumes.

M. Sporysz et al. (2020) emphasised that cluster
analysis is an effective tool for assessing the sustain-
ability of organic farms. It is established that combin-
ing farmers into clusters helps optimise the use of re-
sources and improves environmental sustainability. In
Kyrgyzstan, this approach has reduced costs in cluster
farms through the joint use of fertilisers, seeds, and
modern agricultural technologies, which has contribut-
ed not only to economic efficiency but also to reduc-
ing the negative impact on the environment. M.F. Ro-
la-Rubzen et al. (2013) showed that farmers’ clusters in
the Philippines contributed to income growth through
better market access and coordination of logistics pro-
cesses. In Kyrgyzstan, similar trends were observed in
fruit and vegetable clusters, where farmers increased
exports due to collective agreements and improved
logistics. This confirms the universality of clustering
benefits, regardless of the regional context.

A study by B.Khoshnevisan et al. (2015) demonstrat-
ed the use of fuzzy clustering to optimise energy costs
in agriculture. Similar approaches were not used in Kyr-
gyzstan, but the results of the study indicate the pros-
pects of such models for reducing energy consumption
in cluster farms, especially in the context of limited re-
sources. A study of M. Sydykova and C. Rodriguez (2014)
examined the development of clusters in the livestock
sector in Kyrgyzstan. The results confirmed that clus-
tering in this sector contributes not only to increasing
productivity but also to creating new jobs in rural are-
as. Similar trends were observed in the current study,
especially in the southern regions of the country, such
as the Osh region, where clustering in cotton cultiva-
tion led to an increase in farmers’ incomes. L. Zhao et
al. (2021) stressed the importance of regional industri-
al policies in the development of agricultural clusters,
in particular, through financial support, infrastructure
development, and creating a favourable investment
environment. In Kyrgyzstan, the lack of sufficient gov-
ernment support and limited access to financial re-
sources are among the key barriers to implementing
the cluster model (Kerimkulova et al., 2023). These re-
sults are consistent with research conducted in China,
which indicates the importance of political support for
the successful functioning of clusters. A publication by
S. Kumar et al. (2019) emphasised the importance of
typological analysis of farms for the implementation
of appropriate technologies in arid regions of South
Asia. In Kyrgyzstan, similar agroclimatic problems were
solved by adapting the cluster model to specific condi-
tions in regions such as the Chui and Issyk-Kul regions.
This confirms that considering regional characteristics
is crucial for the success of clustering.

Bekmuratov et al.

In Kyrgyzstan, due to participation in cluster as-
sociations, farmers have become less vulnerable
to fluctuations in product prices and have access to
more stable market conditions (Uzenbaev et al., 2019).
H.A. Adewale (2022) showed that shared knowledge
and clustering contribute to sustainable access to
farm-oriented support in Nigeria. In Kyrgyzstan, similar
trends were observed in the formation of clusters in
the fruit-and-vegetable and grain sectors, where farm-
ers gained better access to technology and resources
through collective agreements. These results confirm
that collective interaction and access to knowledge
are key to clustering success. Researchers G. Tefera et
al. (2023) evaluated the impact of cluster wheat culti-
vation in Ethiopia. The study determined that this mod-
el helps increase the assets of small farmers. A similar
effect was observed in Kyrgyzstan, where cluster farm-
ers were able to invest in upgrading their farms due to
rising incomes. This indicates that clustering creates
conditions for long-term economic growth. All results
indicate a high clustering potential for agricultural de-
velopment in Kyrgyzstan. However, to achieve full ef-
fect, it is important to overcome key barriers such as
limited access to funding, insufficient government sup-
port, and social problems, including distrust between
farmers. State support, infrastructure development,
and educational initiatives remain priorities for further
improvement of the cluster model.

CONCLUSIONS

The study confirmed that the implementation of the
cluster model in farms in Kyrgyzstan is a promising
tool for improving the productivity, profitability, and
competitiveness of the agricultural sector. Clustering
allows farmers to pool resources, reduce costs, and
optimise infrastructure usage. Empirical data showed
that the yield in cluster farms increased by 15-25%,
and farmers’ incomes increased by 20-30% due to the
joint use of modern agricultural technologies, access
to high-quality seeds, and optimisation of logistics
processes. For example, in the Chui region, the yield
of grain crops in cluster farms reached 6.5 tonnes/ha,
which is substantially higher than the national average.
The socio-economic impact of clustering included not
only increasing farmers’ incomes but also creating new
jobs in rural areas. More than 500 jobs were created
in the fruit and vegetable clusters of the Issyk-Kul re-
gion in the fields of processing, storage, and logistics
of products. In addition, the clusters helped to expand
access to international markets, which allowed increas-
ing export volumes by 30%. Farmers who are members
of cluster associations were able to receive premium
prices for products that meet international standards.
However, the study also revealed a number of prob-
lems. Among the key problems were the deficiency of
financial support from the state, the lack of a legislative
framework for the effective functioning of cooperatives
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and clusters, and limited access to modern technolo-
gies. Socio-cultural barriers, in particular, distrust be-
tween farmers and low awareness of the benefits of
clustering, also hinder the successful implementation
of the model. These factors limit the scale and speed of
implementing the cluster model in regional farms.

The results of the study indicate the need for a
systematic approach to the development of clusters
in Kyrgyzstan. It is recommended to create pilot clus-
ters in the most promising regions, such as the Chui
and Issyk-Kul regions, to demonstrate their economic
feasibility. Educational programmes for farmers should
become a priority area for raising awareness of the

farmers to participate in clusters. Further research in
this area should include an analysis of the long-term
impact of clustering on the environmental sustainabil-
ity of agriculture, the introduction of digital tools for
cluster management, and mechanisms for attracting in-
vestment. The examination of socio-cultural aspects, in
particular, approaches to overcoming distrust between
farmers, is another promising area that can substantial-
ly strengthen the cooperative movement in Kyrgyzstan.
The implementation of these measures will contribute
to the sustainable development of the agricultural sec-
tor and the socio-economic progress of rural regions.
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AHoTauif. MeTolo poCnifKeHHs Oyna ouiHka edeKTUBHOCTI BMPOBAMKEHHS KaacTepHOi Mopeni B CiflbCbKOMY
rocnogapctei KupruscraHy 3 akLLeHTOM Ha ii BMJIMB HA NPOAYKTUBHICTb, NPUOYTKOBICTb (EpMEPCbKMX FOCNOAAPCTB
Ta KOHKYPEHTOCMPOMOXHICTb arpapHOro cekTopy. MeToaonoria LOCNiAKeHHS BKAOYaNa OLHKY CTaTUCTUYHUX AaHUX
depmepcbKknx rocnofapcts KupruscraHy, eMnipuyHuie aHanis BNAMBY Knactepusauii Ha couianbHO-eKOHOMIYHI
NMOKa3HWKMK, NPOCTOPOBUIA aHaNi3 po3MoAiNny KnactepiB Ta NOPIBHANbHY OLiHKY YCNiWHUX NPAaKTUK Knactepusauii B
kpaiHax LleHTpanbHoi A3ii (Y3bekucTaH, TapxukuctaH, KasaxcraH), a Takox Monbui, Xopeartii, ®panuii, Itanii, CLUA,
[HAaii. OCHOBHI pe3ynbTaTh NoKasyBanu, Wo depmepu, 3anyyeHi A0 KNacTepHUX 06'eAHaHb, 30iNbLIMAN BPOXKAMHICTb
Ha 15-25 %, a npnbyTkn Gpepmepcbkux rocnofapcts 3pocam Ha 20-30 % 3aBASKM 3HUXKEHHIO BUPOOHUUYMX BUTPAT
Ha 12-15 % i po3wupeHH0 AOCTYNy A0 pUHKIB 30yTy. Y YyiicbKi 06nacTi BpOXanHiCTb 3epHOBUX Y KNacTepHUX
rocnofapcreax gocarna 6,5 1/ra, Wo nepeBuLLYE cepefiHili MOKa3HMK No KpaiHi. EkcnopT npoaykuii nnogooBoYeBmx
KnactepiB 36inbwuBca Ha 30 % 3aBOSKM PO3LIMPEHHIO pUHKIB 36yTy B KasaxcTaHi Ta €Bponelicbkomy Coto3si.
Bu3HaueHO OCHOBHI MpobnemMu BNpOBaAXeEHHS KiacTepu3alii: BiaCyTHICTb GiHAaHCOBOI NiATPUMKM, HELOCTATHS
3aKoHoZaBYa 6asa ANng KoonepaTueiBg, BIACYTHICTb AOCTYNY A0 Cy4aCHUX TEXHONOTIM Ta HefoBipa Mix Gepmepamu.
Ha ocHOBi OTpMMaHWX AaHMX 3aNpOMNOHOBAHO MPAKTUYHI pekoMeHAallii, Wo BKAKYAKTb CTBOPEHHS MiNOTHUX
KNacTepiB y NepcrneKkTMBHUX perioHax, po3pobKy OCBITHiIX nMporpam Ans depmepis, BAOCKOHANEHHS LepPXaBHOI
NoNITMKN NIATPUMKKM KNaCTepiB Ta CTUMYMOBAHHS iHHOBALIM Yy CinbCbKOMY rocnoaapctsi. [1OpiBHANbHMIA aHani3
3 KpaiHamu LleHTpanbHoi A3ii Ta €Bponeicbkoro Coto3y MigTBEpAMB 3HAYHMIA MOTEHUian KiacTepHoi mogaeni
ON9 NigBUILEHHS ePEeKTUBHOCTI CiNbCbKOro rocnogapcrtsa KupruscraHy Ta CNpUSIHHA COLLiQIbHO-EKOHOMIYHOMY
PO3BUTKY CiNIbCbKMX pErioHiB

Kntouosi cnoBa: arpocdepa; perioHanbHUM PO3BUTOK; arpOXONAMHI; CTpaTerii ynpaBAiHHA; CiIbCbKOroCnoaapChKi
acouiauii
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