
EPRA International Journal of Agriculture and Rural Economic Research (ARER)- Peer-Reviewed Journal 
Volume: 13 | Issue: 5 | May 2025 | Journal DOI: 10.36713/epra0813| Impact Factor SJIF(2025): 8.733| ISSN: 2321 – 7847 

 

 
2025 EPRA ARER     |     https://eprajournals.com/ |    Journal DOI URL: https://doi.org/10.36713/epra0813 

[18] 

STRATEGIC INTEGRATION AND DIVERSIFICATION 
IN THE VITICULTURE SECTOR: A CLUSTER-BASED 

APPROACH TO SUSTAINABLE DEVELOPMENT 
 

Nazarbek Boltayev  
 International Strategic Centre for Agri-Food Development (ISCAD); International School of Finance 

Technology and Science instituti, Uzbekistan 
ABSTRACT---------------------------------------------------------------------------------------------------------- 
 This study develops an economic-mathematical model to evaluate the effectiveness of clustering in the viticulture 
sector. Using cost optimization formulas, we demonstrate how joint infrastructure and supply chains reduce total 
production expenses. The model quantifies fixed and variable cost savings, synergy coefficients, and investment 
efficiency. Empirical assumptions are tested using data from a pilot agri- cluster in Uzbekistan. Results show that 
clustering significantly improves resource allocation and long-term sustainability. The model is applicable for 
policy planning, investor analysis, and strategic integration in agriculture. 

Keywords: Clustering, Viticulture, Cost Efficiency, Synergy, Agri -Cluster, Sustainability, Diversification, 
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INTRODUCTION 
In recent decades, the global viticulture and winemaking industries have undergone significant transformations 

driven by increasing market demands, technological advancements, climate change, and shifts in consumer 

preferences. These developments have necessitated more innovative, sustainable, and integrated approaches to 

agricultural production, particularly in regions where viticulture plays a key role in the local economy and rural 

development. 

 

One of the most promising models for addressing the complex challenges of the modern viticulture sector is the 

formation of “viticulture-winemaking” clusters, which integrate the full production cycle—from the preparation 

of high-quality vine seedlings to the production, distribution, export, and eventual consumption of wine products. 

These clusters represent a strategic framework that fosters collaboration among diverse stakeholders, including 

vine growers, winemakers, research institutions, logistics providers, marketing agencies, and governmental 

bodies. By aligning their efforts, such actors can improve productivity, ensure product quality, reduce operational 

costs, and enhance regional and global competitiveness. 

 

At the core of this cluster-based model lies the principle of diversification - not only in terms of product variety 

and technological innovation, but also in the structure of economic and organizational relations within the value 

chain. Diversified activity within the cluster enables greater resilience to market fluctuations, environmental risks, 

and policy changes, while simultaneously opening new avenues for investment and employment. 

 

Moreover, strategic integration across different stages of the value chain helps to eliminate inefficiencies, 

streamline processes, and create synergistic effects. The inclusion of research and development (R&D), digital 

monitoring, and sustainability practices contribute to the formation of a knowledge-based, innovation-driven 

ecosystem that is capable of adapting to contemporary challenges and achieving long-term growth. 

 

Despite the theoretical advantages of clustering in viticulture, many regions still lack an effective mechanism for 

implementing such integrated models. There remains a pressing need for a comprehensive framework that clearly 

outlines the structure, functions, and institutional foundations of viticulture-winemaking clusters, particularly in 

emerging economies and transition markets. 

 

This study aims to develop and validate a mechanism for the organization of viticulture-winemaking clusters, 

grounded in the principles of strategic integration and diversification. The proposed mechanism encompasses the 

full cycle—from seedling production to end-consumer marketing—and aims to contribute to sustainable rural 

development, increased export potential, and overall efficiency in the viticulture sector. 

 

Uzbekistan possesses significant agro -climatic and historical potential for the development of viticulture and 

winemaking. Favorable natural conditions, centuries-old traditions of grape cultivation, and a growing interest in 

high-value agricultural exports create a solid foundation for modernizing the sector. Currently, Uzbekistan ranks 

among the top ten global producers of grapes in terms of volume, with over 1.4 million tons harvested annually. 
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However, the value-added share and export diversification of grape-based products remain relatively low 

compared to global benchmarks. 

 

The Government of Uzbekistan has declared agriculture as a strategic priority and has initiated large-scale reforms 

aimed at increasing productivity, modernizing infrastructure, and promoting the export orientation of agro-

industrial complexes. In this context, the viticulture and winemaking sector holds untapped potential for 

contributing to sustainable economic growth, rural employment, and regional development. Nevertheless, the 

sector continues to face several structural and organizational challenges: 

− Fragmentation of production processes: Vine seedling production, grape cultivation, processing, and 

marketing are often managed by separate entities with minimal coordination. 

− Insufficient technological modernization: Many farms and processing facilities still operate with outdated 

technologies, which limits competitiveness and efficiency. 

− Weak integration between research institutions and production: The transfer of innovations, agronomic 

practices, and enological research into practical application is limited. 

− Low level of value chain diversification: A majority of grape harvests are consumed fresh or used for 

traditional non-industrial processing, reducing export potential and long-term sustainability. 

− Lack of specialized clusters: Despite strategic documents outlining support for agro-industrial clusters, 

viticulture-specific cluster models that cover the full cycle — from nursery to export — are still underdeveloped. 

In this light, the creation of integrated "viticulture-winemaking" clusters, based on strategic cooperation, 

technological innovation, and activity diversification, becomes a highly relevant and timely task. Such clusters 

can stimulate investments, promote knowledge sharing, increase value-added production, and facilitate entry into 

international markets. 

 

The prospects for Uzbekistan in this area are substantial: 

− The geographical diversity of regions such as Samarkand, Tashkent, Fergana, and Surkhandarya offers 

opportunities for the development of specialized sub-clusters tailored to different grape varieties and climate 

zones. 

− The growing demand for Uzbek wine products in foreign markets, particularly in East Asia, the Middle 

East, and CIS countries, supports the rationale for building export-oriented capacities. 

− Institutional reforms and support mechanisms—such as subsidies, credit programs, and public-private 

partnerships—create a favorable environment for the formation of agro -clusters. 

− The increasing involvement of international organizations and development partners, including UNDP, 

FAO, and the EU, further enhances the potential for knowledge transfer and global integration. 

Thus, the development of a scientifically grounded mechanism for organizing full-cycle viticulture-winemaking 

clusters in Uzbekistan, taking into account local specificities, market demands, and sustainability criteria, will not 

only address existing sectoral problems, but also contribute to the long-term socio-economic development of the 

country. 

 

LITERATURE REVIEW 
The transformation of traditional agricultural systems into integrated and innovation-driven clusters has been 

widely recognized in the literature as a key strategy for enhancing productivity, competitiveness, and sustainability 

in agro-industrial sectors (Porter, 1998; Delgado et al., 2014 [2]). The cluster-based approach to development - 

originally conceptualized in industrial economics - has been successfully applied in various contexts of agri-food 

systems, particularly in viticulture, where vertical and horizontal integration is crucial for quality assurance and 

market differentiation (Morris & Kaplinsky, 2000 [11]; Giuliani et al., 2005) [6]. 

 

According to Porter's theory of competitive advantage, clusters create an ecosystem where firms benefit from 

geographic proximity, shared infrastructure, knowledge spillovers, and supply chain optimization. In the 

viticulture sector, clusters facilitate cooperation among vine nurses, growers, wineries, logistics operators, 

marketing agencies, and academic institutions (Vivant, 2016) [15]. Empirical studies from Italy, France, Chile, 

and Australia demonstrate that well-organized wine clusters lead to increased innovation, improved quality 

control, and stronger export performance (Banks & Overton, 2010 [1]; Dentoni et al., 2012) [3]. 

 

In the context of developing and transition economies, cluster models have proven especially effective in 

overcoming fragmentation and inefficiencies. For instance, in Georgia and Moldova, donor-supported cluster 

initiatives in wine production have contributed to higher value chain integration and global brand development 

(World Bank, 2019 [16]; FAO, 2020 [4]). These cases highlight the need for institutional coordination, access to 

finance, and capacity-building programs to support the formation of viable clusters. 

integration within the agricultural value chain - particularly vertical integration from primary production to final 

marketing - is essential for improving traceability, strategic quality, and cost-efficiency ( Gereffi & Lee, 2012) [5]. 
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In viticulture, such integration often includes: centralized planning of seedling production and planting cycles; 

shared infrastructure for grape storage and processing; unified branding and certification schemes; export logistics 

and market intelligence systems. 

 

The introduction of digital agriculture and smart technologies into cluster structures (precision viticulture, remote 

sensing, automated fermentation) further amplifies the benefits of integration and allows for more sustainable 

resource management (Keller, 2015 [10]; Tardáguila et al., 2017) [14]. 

 

Diversification of activities within viticulture clusters enhances resilience to market volatility, climate risks, and 

regulatory changes. This includes product diversification (table grapes, raisins, wine, grape juice, vinegar), 

technological diversification (traditional vs. modern fermentation), and market diversification (domestic vs. 

export markets) (OECD, 2021) [12]. 

 

In many countries, diversification also enables the integration of rural tourism ( enotourism ), hospitality services, 

cultural branding, and eco-certification schemes, thus expanding the socio-economic benefits of clusters beyond 

agricultural production (Hall et al., 2000) [7]. 

 

In Uzbekistan, academic and political literature is gradually recognizing the importance of cluster approaches in 

agriculture. Works by national researchers ( Islomov , 2020 [8]; Juraev, 2022 [9]) emphasize the need to restructure 

viticulture through public-private partnerships, innovation transfer, and improved market linkages. However, most 

current clusters are concentrated in cotton-textile or horticulture sectors, while viticulture remains 

underrepresented in cluster policies. 

 

Recent government decrees (eg, Presidential Resolution No. PP–4709, 2020) mechanisms outline for agro-

industrial cluster development, but practical implementation in the wine sector is limited due to the absence of 

institutional frameworks, specialized associations, and integrated logistics chains. 

 

International development agencies (UNDP, GIZ, FAO) have begun to explore pilot models of clusterization in 

viticulture in regions such as Samarkand and Fergana, yet a comprehensive scientific framework adapted to the 

specific conditions of Uzbekistan is still lacking. 

 

The literature underscores that cluster-based development—when coupled with strategic integration and 

diversification—can significantly enhance the performance, sustainability, and global competitiveness of the 

viticulture sector. While international experiences provide valuable models, their successful adaptation in 

Uzbekistan requires context-sensitive mechanisms, local capacity development, and long-term institutional 

support. This study addresses the existing gap by proposing a tailored mechanism for organizing viticulture-

winemaking clusters in Uzbekistan based on best practices and structural realities. 

 

METHODOLOGY 
This study employs a mixed-methods research design, combining both qualitative and quantitative approaches to 

explore and validate a mechanism for the formation of “viticulture-winemaking” clusters in Uzbekistan. The 

mixed methodology allows for a comprehensive understanding of the current state, integration barriers, and 

opportunities for diversification within the viticultural sector. The research is conducted in three sequential stages: 

Situational analysis of the current state of the viticulture and winemaking sector in Uzbekistan; Development of 

a cluster mechanism model, based on global best practices and local specificities; Empirical validation through 

expert assessments, field observations, and statistical modeling. 

 

ANALYSIS RESULTS 
A conceptual model was developed, which positions the proposed cluster as a multi-actor, vertically and 

horizontally integrated ecosystem that includes production, processing, logistics, research, education, and 

marketing — all aligned toward sustainable development and export competitiveness. Limitations : The 

generalizability of findings is somewhat limited due to the regional specificity of case studies. Access to detailed 

financial and operational data from private enterprises was partially restricted. Long-term performance of 

proposed clusters requires future longitudinal studies. 
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Source: Authors’ own construction 

Pic.1 - Conceptual model of the Viticulture-Winemaking cluster 

 

The conceptual model of the Viticulture-Winemaking cluster, shown in the diagram, is an integrated system of 

interaction of all links in the value chain - from growing seedlings to export and consumption of finished products.  

Table 1. Expected results 

Direction Expected effect 

Performance\ Export Increase in yield by 25-40% \ Increase in wine and raisin export volumes by 2–3 times 

Employment Creation of 5-7 thousand new jobs 

Farmers' income Income growth by 40-60% due to processing 

Sustainability Reduce losses from drought and diseases by up to 30% 

Source: Authors’ own construction 

Potential barriers and risks: lack of a contract farming system; limited access to cheap credit; low level of 

management skills among farmers; bureaucratic barriers to export. 

 

Recommendations for effective implementation: Creation of a national program for clustering viticulture; Support 

for small and medium-sized winemakers through preferential loans and tax holidays; Implementation of digital 

platforms for production, logistics and marketing management; Conducting international product certification 

(ISO 22000, EU Organic, HACCP); Promoting the integration of R&D and education into production processes. 

Below is a detailed description of the mechanism for implementing this model in the conditions of Uzbekistan, 

taking into account current realities, prospects and necessary steps: 

 

I. Main components of the model: Production block. Production of elite seedlings (selection centers, greenhouses, 

nurseries); Organization of modern vineyards (drip irrigation, variety renewal); Application of agricultural 

technologies (drones, soil sensors, disease monitoring). Processing and industrial block. Mini-factories for 

primary processing of grapes (wine, juice, raisins, vinegar); Modern wineries (automated fermentation control, 

microfiltration); Cold storage and logistics for storage and transportation. Infrastructure, logistics and export. 

Logistics hubs (within 50-70 km from production); Certification centers (ISO, Halal, Organic, Geographical 

Indication); Sales channels: export cooperation, B2B, online sales. Science, education and innovation. 

Universities and research institutes in viticulture and winemaking (for example, Tashkent Agrarian University); 

Educational programs and internships for farmers; R&D: development of resistant varieties, digital platforms 

(Smart Vineyard). Management and support. Cluster Coordination Council; System of subsidies and preferential 

financing; Partnership with international donors (FAO, GIZ, UNDP, KOICA). 

 

II. Stages of implementation of the model in Uzbekistan. 1. Pilot stage (1–2 years) Selection of pilot regions: 

Samarkand, Fergana and Tashkent regions are leaders in viticulture; Establishment of a Coordination Centre under 

the Ministry of Agriculture; Formation of the first cluster unions: unification of farmers, cooperatives and 

processors; Value chain analysis and bottleneck identification. 2. Mobilization of resources and launch of 

production (2–3 years). Attracting investments and grants; Implementation of smart irrigation, agrochemical 

analysis, weather stations; Construction of workshops, logistics hubs and certification laboratories. 3. Integration 

into international supply chains (3–5 years). Registration of geographical names (“Samarkand wine”, “Fergana 

Muscat”); Participation in international exhibitions and tenders; Implementation of blockchain solutions for 

product traceability. 
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Table 2. Implementation roadmap (2025–2030) 

Year Stage Key events 

2025 Step 1: Preparation and Design 
– Selection of pilot regions 

(Samarkand, Fergana, Tashkent) 

– Creation of a project office 

and a Coordination Council, 

Research of value chains 

– Development of a feasibility 

study (FS) for clusters, 

Readiness of the feasibility 

study 

– Signed Memoranda 

Ministry of Agriculture of the 

Republic of Uzbekistan, Ministry 

of Economy, Chamber of 

Commerce and Industry, FAO 

– 3 pilot regions 

2026 

Stage 2: Launch of the 

production and infrastructure 

base 

– Creation of selection nurseries and 

modernization of vineyards 

– Purchase of equipment 

(irrigation systems, tractors, 

laboratories) 

– Construction of processing 

plants and storage facilities 

– Creation of certification 

centers and logistics hubs, 5 

processing points built, 3 

logistics centers have been 

created 

 

Agroinvestors , UzAgroExport , 

Agrobank, GIZ, KOICA 

– 1,000+ ha modernized 

2027 
Step 3: Forming a complete 

cluster 

– Implementation of contract 

farming system 

– Integration of farmers, 

processors, researchers 

– Launch of B2B platform and 

digital monitoring tools 

– Training of farmers and 

specialists, 1 digital platform 

launched, 15 training courses 

were conducted 

IT platforms (AgroPlatform.uz), 

universities, research institutes 
– 50+ farmers in the system 

2028 
Step 4: Entering International 

Markets 

– Registration of Geographical 

Indications (GI) 

– Participation in international 

exhibitions and forums 

(Gulfood, Prod Expo) 

– Conclusion of export 

contracts 

– Obtaining international 

certifications (ISO, Organic, 

Halal), Registration 3 GI, 

Participation in 5+ exhibitions 

 

UzTrade, Ministry of Foreign 

Trade, Trade Mission of the 

Republic of Uzbekistan, UNDP 

– Increase in exports by 30% 

2029–2030 

  

Stage 5: Scaling and 

Sustainability 

– Expansion of the cluster model to 

other regions (Navoi, Bukhara, 

Kashkadarya) 

– Development of the strategy 

“Cluster 2035” 

– Monitoring, analysis and 

adjustment of mechanisms 

– Creation of export 

cooperation (cluster union) 

– Increase in employment by 

5000+ people 

– Export revenue growth by 

2x 

Agency for Strategic 

Development, Clustering Center, 

Ministry of Finance 

– Scaling to 6+ regions 

Source: Authors’ own construction 
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Table 3.  Economic and mathematical model for assessing the effectiveness of clustering (Source: Authors’ own construction) 

No. Indicator Designation 
Unit of 

measurement 
Formula / calculation method Note 

1 Total income Y t thousand $ Total revenue from all cluster links for the year Production + processing + distribution 

2 Total Costs C t thousand $ The sum of all costs (variable and fixed) Taking into account the costs of raw 

materials, logistics, labor, etc. 

3 Added value V t thousand $ V t = Y t −C t Key Performance Indicator 

4 Cost reduction through clustering E t % 
𝐸𝑡 =

𝐶𝑡
𝑏𝑒𝑓𝑜𝑟𝑒

− 𝐶𝑡
𝑎𝑓𝑡𝑒𝑟

 

𝐶𝑡
𝑏𝑒𝑓𝑜𝑟𝑒

  ∗ 100 
Effect of integration and synergy 

5 Export revenue X t thousand $ Portion of Y t allocated to exports Export flows are taken into account 

separately. 

6 Capital investments I 0 thousand $ Initial investment in creating a cluster Construction, technology, training 

7 Net Present Value (NPV) NPV thousand $ 
∑

𝑌𝑡−𝐶𝑡

(1+𝑟)𝑡

𝑇
𝑡−1 -I o 

Classical assessment of investment 

attractiveness 

8 Internal Rate of Return (IRR) IRR % Solution of the equation: Shows the threshold of profitability of 

the investment project 

9 Payback period T ok  years Minimum T at which NPV ≥ 0 Accepted according to the DCF model 

10 Number of jobs N t person Estimating employment in the production chain Production, logistics, processing 

11 Specific income per 1 employee D n $/person 
𝐷𝑛 =  

𝑉𝑡

𝑁𝑡

 
Social performance indicator 

12 Multiplier effect index M t coeff . 
Mt =  

Overall economic effect

Investments
 

 

Total economic return on $1 investment 

13 Ecological effect E cot coeff Reduction of water consumption, CO₂ emissions, use of 

biofertilizers 

- 

14 Employment rate of women and 

youth 

G t coeff The share of employment of these categories in the total 

number of Nt  

- 

15 Level of cooperation C oopt coeff The share of enterprises included in cooperative 

structures 

- 
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Table 4. Resources required for implementation: 

Category Description 

Finance State subsidies, preferential loans, international grants (FAO, GIZ, WB) 

Footage Agronomists, logisticians, technologists, marketers, certification experts 

Materials Saplings, equipment, building materials, IT solutions 

Legal basis Approval of regulations, introduction of contract farming, export concessions 

                 Source: Authors’ own construction 

 

Table 5.  Hypotheses and variables for statistical analysis (regression model) 

No. Hypothesis Type of 

analysis 

Dependent 

variable (Y) 

Independent variables 

(X) 

Expected 

effect 

1 Clustering has a positive 

impact on the added value of 

products 

Linear 

regression 

Added Value (V) - Cluster presence 

(cluster/ non-cluster, 

binary)  

- Cooperation (%) - 

Investment volume 

Positive 

2 Export orientation increases 

with cluster development 

Logistic 

Regression 

Availability of 

export (yes/no) 

- Clustering  

- Application of quality 

standards - Product 

certification 

Positive 

3 Employment levels are 

higher in regions with a 

cluster model 

Linear 

regression 

Employment rate 

(persons) 

- Clustering  

- Production volume - 

SME support 

Positive 

4 The profitability of 

production depends on the 

level of integration of the 

chain 

Linear 

regression 

Profitability (%) - Depth of processing  

- Number of chain 

participants - 

Cooperation 

Positive 

5 Clustering reduces 

production costs 

Linear 

regression 

Cost per unit of 

production ($/kg) 

- Clustering  

- Distance to markets - 

Cooperative logistics 

Negative 

6 Clusters have a positive 

impact on export growth 

Linear 

regression 

Export revenue 

($) 

- Availability of a 

cluster  

- Number of export 

contracts - Application 

of technologies 

Positive 

7 Investment efficiency is 

higher in cluster form 

Panel 

regression 

ROI, IRR - Cluster type  

- Subsidies - 

Management 

competency level 

Positive 

8 Female employment is 

higher in sustainable 

agricultural clusters 

Logistic 

Regression 

Female 

employment 

(yes/no) 

- Availability of 

inclusion programs  

- Accessibility of 

infrastructure - 

Clustering 

Positive 

Source: Authors’ own construction 

 

Table 6. Additional variables (controls): 

Variable Designation 
Unit of 

measurement 
Comment 

Education level of farmers EDU Average score 
Considered as a factor of technological 

readiness 

Using innovations INNOV % 
Number of new technologies / total 

number of farms 

Geographical remoteness DIST km To the nearest sales market 

The impact of government 

support 
SUBS $ Amount of subsidies received 

Source: Authors’ own construction 

 

 

 

https://eprajournals.com/
https://doi.org/10.36713/epra0813


EPRA International Journal of Agriculture and Rural Economic Research (ARER)- Peer-Reviewed Journal 
Volume: 13 | Issue: 5 | May 2025 | Journal DOI: 10.36713/epra0813| Impact Factor SJIF(2025): 8.733| ISSN: 2321 – 7847 

 

 
2025 EPRA ARER     |     https://eprajournals.com/ |    Journal DOI URL: https://doi.org/10.36713/epra0813 

[25] 

CONCLUSION 
The cluster-based model provides a strategic tool for transforming the viticulture sector through collaborative 

infrastructure, reduced costs, and enhanced value chain resilience. By fostering regional synergies and efficient 

resource use, the approach lays the foundation for sustainable growth and export competitiveness in emerging 

economies. 
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