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Collective farmer models represent an important approach for smallholders to engage in agricultural activities collaboratively, fostering sustainable economic development, particularly in the context of India. The increasing frequency of published research articles on collective models highlights their significance in addressing various challenges faced by smallholder farmers in India and globally. This study is guided by three primary research questions: first, to identify trends in publications related to collective models; second, to measure the sentiments associated with the identified themes within this literature; and third, to uncover the potential of various collective models in meeting the needs of smallholder farmers, with a particular focus on India. The study analyzed research articles published from 2000 to 2024, focusing on the frequency of appearance and the content related to the functions of farm collectives. Utilizing a descriptive quantitative approach, this research employs content analysis to gather primary data from 4,382 research articles. The NVivo 15 tool is used to analyze the data, identifying key themes, functions, and support agencies as units of analysis. Through this comprehensive analysis, the study seeks to elucidate the emergence of collective models and their potential to address critical agricultural issues faced by smallholder farmers, particularly in India. The research underscores the evolving trends of farmers’ collectives, transitioning from cooperatives to contemporary Farmer Producer Companies in response to emerging needs. The findings from the global literature provide valuable insights for enhancing the development of collective models in India, where such initiatives can play a transformative role in addressing the challenges of smallholder farmers.
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1 Introduction

Smallholder farmers, who constitute a significant portion of agricultural producers worldwide, have historically been disadvantaged in accessing both factor and product markets. This lack of access has impeded their ability to commercialize their produce and respond effectively to shifting market demands. As a result, they often face limited economic opportunities and low profitability. To address these challenges, various collective models have been introduced, enabling smallholders to aggregate resources, improve market access, enhance bargaining power and strengthen household welfare. Collective farming has emerged as a key approach in response to these changing demands and economic opportunities. Recent studies show that collective models such as agricultural cooperatives, farmer groups, and farmer producer organizations (FPOs) have played a crucial role in enhancing smallholder access to factor markets (such as credit, technology, and inputs) and product markets, thereby enabling commercialization and improving household welfare. It is essential to promote these organizations more widely within smallholder agricultural systems to overcome the disadvantages faced by smallholders and fostering economic development (Bijman et al., 2012).

As one of the earliest forms of farmer collectives, Agricultural cooperatives have been instrumental in reducing individualistic behavior by unifying farmers’ efforts for a common purpose (Silva et al., 2014). Cooperatives have enabled smallholder farmers to access credit, inputs, and markets collectively, which has made it possible for them to compete with larger agribusinesses (Lins and Pires, 2005; Ribeiro et al., 2012). However, cooperatives have struggled to adapt to market transformations, leading to the rise of newer collective models such as FPOs and Farmer Producer Companies (FPCs).

In India, the cooperative system faced several shortcomings, including inefficiencies and bureaucratic challenges. As a result, to overcome these issues, the Indian government introduced a new legal entity in 2002, the FPC model, under the amended Companies Act 1956. This hybrid structure of FPC model, which integrates the characteristics of private companies and cooperative societies, has shown promise in enhancing smallholder profitability by improving governance, management, and access to markets. Unlike cooperatives, FPOs and FPCs have been better equipped to handle the complexities of modern agricultural value chains (AVCs), offering smallholders a viable means to increase their income and market presence through collective action (Trebbin and Hassler, 2012). These new collective models, including FPCs and FPOs, focus on high-value horticultural crops, livestock, and cash crops, aligning with changing markets and consumer demand. The collective action theory underpins these models, which hypothesises that individuals can achieve greater long-term benefits through collaboration than by operating independently (Ostrom, 2007). Collective action within AVCs has resulted in reduced costs and higher revenues for smallholders by removing intermediaries and establishing direct marketing channels (Adhikari et al., 2017; Kumari et al., 2021a). Moreover, collective models such as FPCs are crucial in addressing broader development goals. The United Nations’ Sustainable Development Goals (SDGs), particularly those related to poverty reduction (SDG1), food security (SDG2), and sustainable agricultural practices (SDG12), directly align with the potential of collective models in agriculture (Nhemachena et al., 2018). FPCs, with their potential to serve as business hubs in rural areas, are well-positioned to contribute to the economic development of smallholder farmers while addressing broader developmental challenges (Trebbin, 2014a).

In light of these transformations in farmers’ collective models, this study aims to map the potential of various collective models using content analysis. By analyzing the taxonomy of collective models and identifying the factors responsible for their re-emergence, this research seeks to contribute to the understanding of how these models can enhance smallholder livelihoods, improve market access, and support sustainable agricultural development.


1.1 Theoretical framework

In agriculture, most farmers face significant challenges not in the production of crops, but after harvest, particularly in searching markets for their produce. Farmers within the same region often have same cropping pattern, as the sowing and harvesting periods are typically synchronized. Consequently, when the harvest reaches the market, the oversupply causes a steep decline in prices. For instance, the price of Onion can drop to as low as Rs. 2 per kg during peak harvest and surge to Rs. 200 per kg during scarcity. This price volatility is one of the major issue’s farmers encounters.

The second issue this research addresses is the quality of the produce. For farmers to secure good prices, their products must meet certain quality standards as desired by consumers and marketing agents. However, due to lack of knowledge about these standards and the high costs associated with post-harvest operations, farmers often sell their produce without grading or sorting. This results in the inclusion of uneven-sized and damaged items, which lowers the overall market value, preventing them from obtaining fair prices. The third issue explored in this paper is the lack of intellectual property (IP) registration in agriculture. Many farmers, especially smallholders, are unaware of the value of registering property rights, such as trademarks and patents. While large progressive farmers may have some knowledge in this area, the vast majority do not understand the potential benefits. Registering a trademark not only provides customer protection but also adds value to the product. Furthermore, if a farmer develops a unique farming technique, it can be patented, offering the potential to earn additional income. Small-scale farmers, when acting individually, often lack the necessary resources and scalability to address these intellectual property (IP) issues. The lack of awareness about IPs in agriculture is a critical barrier to maximizing the economic value of farming innovations. These three issues—price fluctuations, quality standards, and lack of IP registration—are closely connected to the concept of collective farming. Today, various forms of farmer collectives, such as agricultural cooperatives, farmer producer companies, farmer groups, and federations, have emerged to help farmers address these challenges. One of the solutions to price fluctuations is forming a farmers’ collective. This approach ensures quality supply by implementing sorting, grading, and storage during periods of surplus, while also facilitating distribution during times of scarcity. Developing infrastructure for value or supply chains is more manageable within FPC models, especially with government support. Membership in such collectives provides security by enhancing collective bargaining power, often through contract farming, ensuring that produce is purchased at a fixed price. This eliminates the need for farmers to constantly search for markets. Moreover, these collectives have established connections with supermarkets, which require large quantities of produce that individual smallholders cannot supply. By aggregating the produce of many smallholders, collectives can meet the bulk demands of supermarkets, thus reducing the impact of price volatility. Additionally, these farmer collectives have ability to connect to strong export networks and fulfill the quality standards requirements for international markets. Typically, high-quality produce is exported, while lower-quality goods are sold in the domestic market, where prices are generally lower. By linking smallholder farmers with collectives, farmers gain access to valuable information on quality standards, enabling them to grow their produce according to market requirements. Finally, farmer collectives can play a crucial role in promoting IP registration by raising awareness and helping farmers understand the value of securing trademarks and patents. By doing so, farmers can protect their innovations, establish brands with trademarks, Geographical Indications and enhance the value of their products. In conclusion, linking smallholder farmers to farmer collectives is an important step toward addressing the challenges of price fluctuations, quality compliance, and intellectual property awareness. Collectives not only provide economic security and access to larger markets but also equip farmers with the knowledge and tools necessary to compete in an increasingly competitive agricultural landscape (Figure 1).
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FIGURE 1
 Empowering smallholder farmers through collective models.




1.2 Research questions


RQ1: What are the dominant themes in Farmer Collective Models?
 

To address this, a word frequency query was conducted, and thematic codes were developed through expert consultation. The identified themes included the types of FPOs, sectors covered, the geographical scope of the studies, and the predominant types of research (qualitative or quantitative).


RQ2: What are the key functions performed by different types of FPOs?
 

Major functions were identified through a matrix coding query, focusing on themes such as access to raw materials, export and branding, technology development, promotion of savings, supply chain management, transport and storage facilities, and infrastructure development. The analysis explored how different types of FPOs engage in these functions.


RQ3: Which institutions (public, private, NGO, or PPP) support the formation and functioning of FPOs?
 

A second matrix coding query was conducted to examine the roles of various institutional actors in supporting different types of FPOs. The query focused on the involvement of public, private, non-governmental organizations (NGOs), and public-private partnerships (PPPs) in FPO activities.




2 Methodology

A total of 4,382 articles were initially identified through the SCOPUS database. The search encompassed terms like “Farmer Producer Organization,” “Cooperative,” “Farmer Associations,” “Agricultural Cooperatives,” and related keywords, all linked with the “OR” operator to capture a broad spectrum of relevant studies. This strategy helped include a diverse set of research on FPOs and their different models, such as cooperatives and associations within the agricultural and livestock industries. Following an exclusion process based on the relevance to FPO-related research, 694 articles were selected for full-text content analysis. These articles were subsequently imported into NVivo for comprehensive analysis. Content analysis is a widely used research technique to quantify and analyze the presence of certain words, themes, or concepts within qualitative data (Eriyanto, 2011). The thematic content analysis method was applied to identify and categorize the dominant themes in the research studies.


2.1 Research tool

The qualitative data analysis software NVivo 15 was used for the coding and analysis of the selected research articles. NVivo facilitated the classification, organization, and analysis of textual data, enabling the identification of relationships between themes and codes. The analysis was carried out in various stages. The research articles were first screened for relevance, after which the full-text articles were downloaded and imported into NVivo using Zotero. This enabled seamless integration of bibliographic data and article texts into the analysis framework. The imported data were organized into codes, reflecting the identified themes. Coding stripes and highlights were applied to visually differentiate these themes. Cases were created with corresponding classifications and attributes, facilitating a structured and systematic approach to data management. Various analytical tools within NVivo were employed to explore the data. Word frequency queries and matrix coding queries were used to investigate the relationships between themes. Additionally, visual tools such as hierarchy charts, matrix charts, and word clouds were utilized to represent the data. Hierarchy charts were used to depict the structure and prominence of coding references, while word clouds highlighted the frequency of key terms within the data.



2.2 Analysis


2.2.1 Word frequency query

A word frequency query was conducted on a subset of 694 documents to identify the most commonly used terms within the selected research articles. The query was set to display the top 1,000 most frequent words, with a minimum word length of 100 characters. The grouping option was configured to narrow context, allowing for a more precise analysis of the data.



2.2.2 Matrix coding query

Matrix coding queries were employed to perform a cross-sectional analysis of various themes. The first matrix examined the relationships between five distinct types of FPOs and their respective functions. By arranging coding references according to these themes, we were able to determine which research articles emphasized specific functions. A second matrix coding query analyzed the support provided by different institutional actors (public, private, NGO, and PPP) in relation to various types of FPOs. This allowed for a comprehensive comparison of institutional involvement across different types of farmer collectives.



2.2.3 Project mapping

In NVivo, project maps were used to visually represent the relationships between different types of FPOs and their roles in various sectors. Shapes were used to represent different forms of farmer collectives, and connectors were employed to depict the relationships between these collectives and the functions they perform. Sub-functions were represented as child nodes, illustrating their position within the broader thematic categories.

Table 1 highlights the inclusion and exclusion criteria using the PICOT assignment. For clarity in the inclusion and exclusion criteria, we define smallholders, farmer collective models and Supply chain, as follow.



TABLE 1 Inclusion and exclusion criteria PICOT assignment.
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2.3 Smallholder

Smallholder is synonymous to “Family farming” which represents one of the most prevalent forms of farming globally, found in both developing and developed nations. This practice has a long-standing tradition in India. Most smallholder farms are family-operated and play a significant role in ensuring global food and nutritional security. There are over 500 million family farms worldwide, responsible for at least 56 percent of agricultural production on 56 percent of the land (FAO, 2014). An increasing global consensus suggests that supporting smallholder family farming could significantly reduce global hunger and poverty. Recognizing the vital contributions of family farming to food security and poverty alleviation, the United Nations declared 2014 as the ‘International Year of Family Farming’ (IYFF) (Sikka, 2014).



2.4 Farmer collective model

In this paper, we use the term collective action in the sense of farmers coming together to share their land, labour and capital and share costs and profits (Hellin et al., 2009; Soubry et al., 2020; Agarwal and Dorin, 2019). Collective action in the field of food safety remains an emerging topic within academic literature. So far, the primary focus has been on demonstrating how collective action can improve small farmers’ access to demanding markets that prioritize safety. Collective models help smallholders to integrate into the expanding global food supply chains that require greater volumes and to fetch higher prices for their products (Markelova et al., 2009). These groups are not only cost-effective but also play a crucial role in the dissemination and adoption of agricultural innovations. The establishment of farmer groups has been especially encouraged for post-harvest, marketing and processing activities, enabling them to leverage economies of scale and lower transaction costs in collective marketing, equipment acquisition, and access to training and extension services (Ochieng et al., 2018; Cao et al., 2020).



2.5 Supply chain

Supply Chain Management (SCM) involves the planning, coordination, and control of materials, parts, and finished goods from suppliers to customers. It encompasses two key processes: Production Planning and Inventory Control, as well as Distribution and Logistics (Stevens, 1989; Beamon, 1998). Production planning covers the design and management of the manufacturing process, while inventory control focuses on the management of storage and retrieval systems for raw materials and final products. Distribution and logistics ensure the efficient transport of goods from warehouses to retailers. SCM in emerging economies often exposes smallholder farmers to fraud, exploitation, corruption, and child labor, alongside environmental issues like unsustainable farming practices and financial exclusion (Bai et al., 2019; Andrew, 2013; Glavee-Geo et al., 2020; LeBaron and Gore, 2019; Protopop and Shanoyan, 2016; Schrage and Ewing, 2014; Quayson et al., 2020; McCullough et al., 2008; Nedumaran et al., 2020). Addressing these social and environmental challenges is critical to ensuring sustainability in agricultural supply chains.




3 Results and discussion


3.1 Pre-established content analysis variables

The content analysis using NVivo was conducted through word frequency and matrix coding queries on the identified themes. The themes were identified through a combination of brainstorming sessions with subject matter experts and a comprehensive review of relevant research literature. The analysis highlights the total number of files retrieved from the database and the number of coding references identified within the literature for each theme, providing a clear overview of the thematic distribution and frequency across the selected research articles.



3.2 Proportion of various collective models in the identified studies

The word frequency query on the 694 documents revealed that agricultural cooperatives were the most frequently mentioned collective model, cited in 507 files (Figure 2), likely due to their historical significance and strong government support in rural development and food security programs (Sarkar et al., 2022; Dower and Gaddis, 2021; Dendup and Aditto, 2021; Boland et al., 2021). Cooperatives have long been recognized for their ability to enhance collective bargaining (Prasertsri and Kilmer, 2008), market access (Gouët and Van Paassen, 2012; Becchetti et al., 2012), and financial services for smallholder farmers (Kamau et al., 2024; Kaleshu and Temu, 2012) leading to substantial research attention.
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FIGURE 2
 Proportion of various collective models in the identified studies.


Following cooperatives, Farmer Producer Companies (FPCs), cited in 466 files, garnered interest due to their hybrid structure, combining cooperative benefits with a business-oriented corporate framework (Bhuyan et al., 2024; Mourya and Mehta, 2021), which has made them attractive for modern agricultural markets. The growing policy and institutional support for FPCs has further contributed to their rising prominence in research. Conversely, federations, mentioned in only 33 files, were the least studied, due to their complex organizational structure (Chance et al., 2018) and the challenges in implementation (Nain et al., 2015; Melo and Hollander, 2013), as well as fewer documented success stories compared to cooperatives and FPCs. This disparity in focus reflects the dominance of well-established models like cooperatives, the increasing relevance of FPCs, and the relative underrepresentation of federations in the literature.



3.3 Sector covered in various collective models

The analysis of 694 research articles reveals distinct trends in the development of collective models across sectors, highlighting the emerging prominence of dairy collectives and the underrepresentation of fisheries collectives in India (Figure 3). Dairy collectives, driven by financial stability in volatile market situation (Henriksen et al., 2012; Cakir and Balagtas, 2012; Blanck and Bahrs, 2011; Qian and Olsen, 2021) through initiatives like Operation Flood and the efforts of the National Dairy Development Board (NDDB), have transformed India’s fragmented dairy sector into a thriving collective model. This success is further amplified by growing market demand for dairy products (Nilsson and Ohlsson, 2007; Manfredo and Richards, 2007), social empowerment through the involvement of rural women, and advancements in technology and infrastructure. In contrast, fisheries collectives remain underdeveloped, primarily due to geographic and environmental challenges (Dawit et al., 2014; Sylvia et al., 2014; Wielgus et al., 2014), regulatory and policy gaps (Allahyari, 2010; Ünal et al., 2009), limited access to technology (Abeyrathne et al., 2014) and cold chain infrastructure, and the socio-economic marginalization of fishing communities. The seasonal nature of fishing and the isolation of these communities further hinder the establishment of sustainable collective models in this sector. As a result, while dairy collectives continue to grow and empower smallholders, fisheries collectives face significant barriers, contributing to their limited presence in the collective landscape of India.
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FIGURE 3
 Sector covered in various collective models.




3.4 Focused area of study of collective models

The analysis of research articles highlights significant trends in the study of collective models, with a notable focus on market and value chain dynamics, which comprises 395 files (Figure 4). This emphasis reflects the growing recognition of the importance of understanding how collective models can enhance market access (O'Brien et al., 2013; Garming et al., 2013), increase bargaining power, and improve the overall value chain for members (Mishra et al., 2024). Following closely are the constraints faced by members of collective models, represented in 390 files, indicating lack of trust, unequal work delegation, ineffective group leadership were the major constraints (Singh et al., 2023; Kumar et al., 2023) while there remains a critical need to address the challenges and limitations that hinder their effectiveness. Additionally, the perception or attitude of members toward collective models is explored in 375 files, suggesting a growing acknowledgment of the social and psychological factors influencing participation and engagement in these collectives (Hintz and Pretzsch, 2023; Cele, 2022). This multifaceted focus underscores the importance of a holistic understanding of both the opportunities and challenges associated with collective models, ultimately aiming to enhance their impact on the livelihoods of their members.
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FIGURE 4
 Focused area of study of collective models.




3.5 Type of research in collective models

The analysis of research articles revealed a diverse methodological landscape, with a predominance of qualitative studies, particularly case studies, which account for 548 files (Figure 5). This trend suggests that researchers prioritize in-depth, contextual insights into collective models, allowing for a nuanced understanding of their dynamics and impacts (Dey et al., 2022; Hanggana et al., 2022; Udawatta et al., 2021). Quantitative methodologies, specifically panel data studies both with and without counterfactuals total 216 files, indicating a significant interest in statistical analysis and causal inference in examining collective models.

[image: Figure 5]

FIGURE 5
 Type of research in collective models.


Meanwhile, mixed methods research, including quasi-experimental designs, randomized controlled trials (RCTs), and techniques such as ordinary least squares (OLS) regression and multi-nominal logit analysis, comprises 251 files. This indicates a growing recognition of the value of integrating qualitative and quantitative approaches to provide a more comprehensive understanding of the complexities surrounding collective models. Collectively, these findings highlight the varied methodological approaches employed in the research, emphasizing the need for a multifaceted examination of collective models to effectively address their diverse impacts and challenges.



3.6 Hierarchy chart for identified themes

A hierarchy chart was used to describe the hierarchy of the code and to define the area in order to reflect the number of coding references (Figure 6). A larger area indicates more coding references. There are two types of hierarchy charts: a tree map and a sunburst.

[image: Figure 6]

FIGURE 6
 Hierarchy chart compared by number of coding references.




3.7 Research literature emotional state

The sentiment analysis of 694 studies on FPOs using NVivo software reveals a diverse range of attitudes, with a stronger positive sentiment toward FPOs across various themes. The analysis identified 601 coding nodes as “very negative” and 2,224 as “moderately negative,” reflecting some concerns regarding FPOs, particularly in areas such as determinants of success and failure. However, the majority of nodes—3,308—were categorized as “moderately positive,” and 540 as “very positive,” highlighting a generally optimistic view of FPOs, especially in sectors like agriculture, dairy, and value chains.

A key finding from the sentiment analysis is the absence of sentiment coding in certain themes, such as the “constraints faced by FPO members,” “registered FPOs in the fishery sector,” “impact assessment of FPOs,” and “perceptions and performance of FPOs.” These missing elements suggest that there is a lack of research or insufficient focus on these critical areas, which could impact a comprehensive understanding of the overall challenges and benefits of FPOs. To fill these gaps, several avenues for future research are proposed. First, there is a need for additional studies focused on the perceptions of FPO members. Direct engagement with FPO members through qualitative surveys or interviews could offer valuable insights into their attitudes, expectations, and challenges, which are essential for understanding the internal dynamics and effectiveness of FPOs (Zhao and Strotmann, 2015). Second, although some research has examined the impact of FPOs, more in-depth and longitudinal studies are needed to evaluate the long-term socio-economic outcomes of FPO participation (Low and Siegel, 2020). Future research should consider mixed methods to explore not only the economic impacts but also the social, educational, and cultural consequences. Another area that needs further exploration is the role of FPOs in the fishery sector, which has received limited sentiment analysis. Given the unique challenges faced by the fishery and aquaculture sectors, such as market access, resource management, and sustainability, future studies should investigate the role of FPOs in these sectors (Kumar and Sharma, 2021). Lastly, the analysis highlighted gaps in understanding the constraints that FPOs face, particularly in relation to their performance. Research aimed at identifying and addressing barriers such as limited access to finance, inadequate infrastructure, and policy-related issues would be essential to support the growth and success of FPOs (Singh and Yadav, 2023). These recommendations identify critical research areas that could deepen the understanding of FPOs’ potential and challenges, ultimately contributing to their development and to agricultural growth. Despite these challenges, the overall sentiment remains positive, indicating confidence in the role of FPOs in agricultural development and market integration (Table 2; Figure 7).



TABLE 2 Summary of sentiment analysis of FPO themes.
[image: Table2]
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FIGURE 7
 Automatic coding of emotional results hierarchy chart.




3.8 Potential domains and role of different collective models

Across the studies, cooperatives remain the dominant collective model, particularly in countries like India, Mexico, Kenya, and South Africa. While cooperatives continue to play a significant role, newer collective models have also emerged, often based on the same cooperative principles of voluntary membership, member control, and autonomy. However, these newer models differ in their governance structures, member rights, and market orientations. These diverse collective models offer solutions to specific challenges faced by producers, particularly in terms of access to factor and product markets. Moving beyond a one-size-fits-all approach, embracing varied collective arrangements could be key to increasing smallholder participation and enhancing the viability of collective models in different contexts (Table 3).



TABLE 3 Potential domains and role of different collective models.
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3.8.1 Agricultural cooperatives: savings, infrastructure development, and export and branding

Agricultural cooperatives have a long-standing history in rural development, evolving as a key institutional framework to support smallholder farmers in addressing their financial and market challenges. The genesis of cooperatives in India can be traced back to the Cooperative Societies Act of 1904, introduced by the British government based on the Raiffersen model of German agricultural credit cooperatives (Kumar, 2003). However, cooperatives in India have even earlier roots, with the establishment of the first cooperative society in Baroda, Gujarat, in 1889, known as Anyona Sahayak Sahakari Mandali Limited, based on the recommendations of Sir Fredrick Nicholson. Initially, cooperatives were created to provide farmers with access to credit, aimed at rescuing them from exploitative moneylenders and poverty (Pramod, 2010). Over time, cooperatives expanded their scope to include other functions such as marketing, processing, housing, and the purchasing of consumer goods. The importance of agricultural cooperatives lies in their ability to promote savings, infrastructure development, and access to credit for small and marginal farmers. By pooling resources, cooperatives enable farmers to invest in essential inputs, such as seeds, fertilizers, and machinery, thereby improving agricultural productivity. Kehinde and Ogundeji (2022) found that farmers who have simultaneous access to credit and cooperative services achieve significantly higher productivity than those without. This highlights the role of cooperatives in enhancing farm size, productivity, and overall economic stability. Furthermore, cooperatives provide farmers with a platform to engage in collective marketing, allowing them to access better markets, negotiate favorable terms, and reduce transaction costs, thereby improving their bargaining power.

Despite these benefits, agricultural cooperatives face several challenges. Low commercialization potential stemmed from the fact that the cooperatives were not able to adequately respond to changing markets and changing consumer demand, leading to the emergence of newer farmer aggregation models or significant overhaul of existing cooperative laws beginning in the early 1990s (Kariuki and Loy, 2016; Latynskiy and Berger, 2017; Markelova and Mwangi, 2010; Meador et al., 2016; Trebbin, 2014b). One of the major obstacles to cooperative development is the tendency of farmers to prioritize short-term gains over long-term investments. Chayanov’s theory explains that farmers face social and economic pressures that necessitate a constant cash flow, making them less inclined to join cooperatives unless they see an immediate material advantage (Hu et al., 2023). Furthermore, cooperatives often lack effective leadership and management, which diminishes member engagement, particularly in marketing cooperatives where farmers rely heavily on the cooperative’s performance for their income (Awoke, 2021). Additionally, input-supplying cooperatives require minimal member involvement, leading to a disconnect between farmers and cooperative decision-making processes, reducing the sense of ownership and commitment (Bhanot et al., 2021). The shift from cooperatives to Producer Organizations (POs) and Farmer Producer Companies (FPCs) is rooted in the limitations of the cooperative model.

While cooperatives were initially established to provide farmers with credit and market access, their scope and impact have diminished due to structural inefficiencies and declining member participation. POs and FPCs, on the other hand, offer a more flexible and entrepreneurial approach to collective action. Unlike traditional cooperatives, FPCs are designed to operate as business enterprises, offering farmers greater control over decision-making, market access, and the adoption of new technologies. This shift reflects the need for a more dynamic and market-oriented model that can better address the diverse needs of farmers in the modern agricultural landscape (Kakati and Kakoty, 2022).



3.8.2 Farmer groups and farmer organizations: technology development, access to raw materials, and supply chains

Farmer Interest Groups (FIGs) emerged as informal collectives of small-scale farmers, typically comprising 25–35 members, primarily focused on subsistence farming (Dolinska and d’Aquino, 2016). These groups were created to help farmers access agricultural inputs such as seeds, fertilizers, water and to foster the sharing of knowledge and skills related to modern farming techniques. By coming together in FIGs, smallholder farmers were able to pool their resources and gain better access to raw materials that would have been difficult to acquire individually. This grassroots-level organization was crucial in promoting technology adoption at the village level, allowing farmers to implement better cultivation practices, leading to improved yields and productivity (Ingutia and Sumelius, 2022). FIGs played an essential role in empowering small farmers by promoting collective action. However, their informal nature and small size limited their ability to influence larger market structures, improve bargaining power, or significantly contribute to agricultural modernization beyond the local context. Despite their benefits in technology dissemination and resource sharing, FIGs faced challenges in scaling operations and accessing broader markets. These limitations highlighted the need for a more formal structure to support farmers in a competitive and growing global supply chain.

As FIGs demonstrated their value at the grassroots level but also revealed limitations in terms of market access, bargaining power, and economic scale, there arose a need for a more structured organization. This need led to the evolution of Farmer Producer Organizations (FPOs), which typically consist of 300 or more members, often formed by bringing together 15–20 FIGs (Nikam et al., 2019). FPOs provided a more formalized structure, offering farmers the ability to aggregate their produce, access credit, and negotiate better terms in markets. FPOs were established to address these issues, enabling small farmers to benefit from collective strength while still retaining some of the grassroots-level advantages of FIGs. FPOs focus on supply chain development, market linkages, and providing farmers access to better resources and technologies. By facilitating access to larger markets and reducing input costs, FPOs play a vital role in improving farmer incomes and promoting agricultural sustainability (Nikam et al., 2019).

The shift from FIGs to FPOs demonstrates the evolving needs of smallholder farmers and the increasing importance of formal organizations in addressing these needs. As FPOs continue to grow, they serve as a bridge between the traditional, informal farmer collectives and the more structured agricultural cooperatives that dominate large-scale commercialized farming.



3.8.3 Farmer producer companies: technology development, supply chains, and access to raw materials

In the evolving landscape of agricultural institutional innovations, Farmer Producer Companies (FPCs) have emerged as a significant collective model, providing both forward and backward linkages to small and marginal farmers. As a collective institution, FPCs enhance farmers’ bargaining power by facilitating access to markets, timely credit, and technical knowledge, helping farmers overcome the limitations of traditional agricultural cooperatives and Farmer Producer Organizations (FPOs) (Bernard and Spielman, 2009; Hellin et al., 2009; Trebbin and Hassler, 2012; Trebbin, 2014a). The ability of FPCs to address the constraints that have historically hampered cooperatives and FPOs, including inefficiencies in vertical coordination and limited market access, represents a vital shift in the agricultural sector. Central to understanding the effectiveness of FPCs is the application of Prospect Theory in farmers’ decision-making processes. Farmers often use an internal reference price to evaluate the desirability of selling through various marketing channels, such as Agricultural Produce Market Committees (APMCs), contract farming (CF), or FPCs. The deviations from this reference price heavily influence farmers’ choices, with losses being perceived more acutely than equivalent gains. This loss aversion tendency suggests that farmers derive greater utility when choosing alternative marketing channels that provide better safeguards against loss, especially in uncertain market conditions (Otsuka et al., 2016; Markelova et al., 2009; Winters et al., 2005). FPCs, by reducing cultivation costs and providing market linkages, offer a pathway to mitigate potential losses even when price assurances are not guaranteed. The multiple benefits provided by FPCs—access to timely credit, market information, good cultivation practices, economies of scale, and access to high-value markets—support farmers in multiple ways (Otsuka et al., 2016; Markelova et al., 2009). FPCs also serve as a conduit for technology transfer, introducing farmers to improved agricultural practices that reduce input costs, which is particularly valuable for small and marginal farmers who struggle to compete in traditional markets. While FPC membership does not guarantee price stability, the reduction in cultivation costs helps shield farmers from distress sales by offering an indirect safety net.

Another pivotal role of FPCs is in reducing transportation costs. In cases where designated collection centers are established, farmers can save on transportation expenses, which are often prohibitive for small farmers. When collection centers are absent, farmers bear the transport costs themselves, but the FPC deducts input costs from the final payment, ensuring that farmers only pay for what they have used (Mourya and Mehta, 2021). This arrangement simplifies the process for farmers, allowing them to focus on production rather than the complexities of logistics. Despite the advantages offered by FPCs, it is essential to acknowledge the operational heterogeneity across different FPCs and CF models. Some FPCs are highly successful due to their homogeneity and streamlined operations, while others are less effective due to varying activities and weaker vertical coordination. This heterogeneity also extends to contracting firms, which differ based on their terms of engagement, level of vertical coordination, and inclusion of small farmers. The variability in performance across FPCs and CFs underlines the need for further research into how these models can be optimized to serve farmers better across different regions and contexts (Kumari et al., 2021b).





4 Conclusion

This study utilizes NVivo 15 for a comprehensive text analysis of 694 documents, employing mind maps, word frequency analysis, and matrix coding to explore the potential of farmer collective models. The focus of the analysis is on qualitative, emotional, and thematic content, providing valuable insights into the evolving nature of collective models. The distribution of research articles across different collective models, such as cooperatives, Farmer Producer Organizations (FPOs), and farmers’ groups, has shifted over time, with newer models gaining more attention in recent years. Although agricultural cooperatives have contributed significantly to promoting savings and infrastructure development for smallholder farmers, their declining effectiveness and inability to adapt to the changing market dynamics have created space for the emergence of Producer Organizations (POs) and Farmer Producer Companies (FPCs). These newer institutions offer a more sustainable, farmer-centered approach to addressing the challenges smallholder farmers face, particularly in accessing credit, markets, and technology. FPCs represent a notable innovation, providing a range of support services that reduce farmers’ dependence on exploitative traditional market mechanisms and enhance their resilience to market fluctuations. By addressing the limitations of earlier cooperative models, FPCs help facilitate the adoption of new technologies and market linkages, positioning them as key drivers of agricultural transformation in India. However, the varying performance of FPCs indicates that there is a need for refinement in these models to fully maximize their benefits for all farmers. While collective models have shown considerable promise, there remain gaps in understanding their long-term organizational performance, particularly regarding sustainability and scalability. One important limitation in the current study is the gaps in sentiment coding, which may impact the interpretation of the data. Additionally, institutional heterogeneity across different models may affect the generalizability of the findings. Future research should aim to evaluate the performance of these collective models across diverse contexts and sectors, considering these limitations, to provide a more comprehensive understanding of their potential and long-term viability.
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