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Abstract 

Agriculture still underpins rural livelihoods, employment, food security and regional economic activity 

in India, so its transformation remains central to long-term development. This review synthesises 40 

studies published between 2020 and 2026 on productivity, farm income, crop and livelihood 

diversification, climate-smart practices, digital and precision tools, marketing, Farmer Producer 

Organisations (FPOs), financial inclusion, extension and value chains, and it examines coffee as a high-

value subsector. The synthesis shows that productivity growth alone cannot explain transformation. 

Farm income responds to diversification, market access, technology, institutional participation, value 

addition and resilience to climatic and economic shocks. Digital initiatives improve information and 

adoption, but the step from knowledge to income is rarely demonstrated, and governance and market 

linkages determine whether collective action pays. Coffee shows how a largely smallholder crop 

connects to processing and export markets, and why the distribution of value matters as much as output. 

The literature remains fragmented, dominated by single-dimension, cross-sectional studies concentrated 

in a few states. The review calls for integrated, longitudinal research and proposes an Agricultural 

Transformation–Economic Development framework. 

 

Keywords: Agricultural transformation; economic development; India; farm income; crop 

diversification; digital agriculture; climate-smart agriculture; Farmer Producer Organisations; coffee 

industry; value chains; inclusive rural development. 

 

1. Introduction 

Agriculture holds a distinctive place in India's development. The economy has changed structurally as 

manufacturing and services have expanded, yet farming still provides work and income to a large rural 
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population. Progress in agriculture therefore remains tied to poverty reduction, food security, rural 

employment, regional balance and inclusive growth. 

Earlier policy concentrated on raising food-grain output through irrigation, improved seed, fertiliser, 

mechanisation and credit. Today the sector must also contend with fragmented holdings, changing 

demand, climatic variability, rising input costs, digital change, volatile markets and growing demand for 

processed, high-value products. 

Transformation should therefore not be equated with higher output. It denotes a wider shift in production 

systems, farm income, technology, institutions, markets, value chains and rural livelihoods, which the 40 

studies reviewed here reflect from several directions: income, diversification, climate adaptation, digital 

adoption and collective institutions. 

The coffee industry offers a useful high-value example. Coffee links primary production to processing, 

branding, exports and rural employment, and according to the Coffee Board the sector is predominantly 

smallholder-based with considerable export earnings. It is therefore a suitable case for relating 

productivity, climate resilience, value addition and market integration to rural economic development. 

 

2. Objectives of the Study 

 To review recent literature on agricultural transformation and economic development in India. 

 To identify the main drivers of agricultural transformation during 2020–2026. 

 To examine how agricultural transformation relates to farm income. 

 To analyse the roles of diversification, technology, climate resilience, institutions and markets. 

 To examine the coffee industry as a high-value value-chain example. 

 To identify the principal research gaps in the existing literature. 

 To develop an integrated conceptual framework linking agricultural transformation with inclusive 

economic development. 

 

3. Review Methodology 

3.1 Research Design 

The study follows a structured thematic literature review of work published between 2020 and 2026 that 

bears on agricultural transformation, farm income and rural economic development in India, 

supplemented by a few global reviews that inform the conceptual discussion. A literature matrix of 40 

studies recorded author, year, country or state, sample, methodology, variables, findings, research gap 

and DOI. The evidence combines econometric analyses, field experiments, surveys, reviews and 

conceptual papers. Original articles were used for empirical claims and reviews mainly for synthesis and 

research-gap statements. 

3.2 Thematic Classification 

The studies were sorted into eight themes: (1) productivity and economic growth; (2) farm income and 

livelihood diversification; (3) market access and digital marketing; (4) FPOs and producer organisations; 

(5) digital and precision agriculture; (6) climate-smart and sustainable agriculture; (7) value chains and 

agro-processing; and (8) finance and extension. Table 1 shows the distribution. Grouping by theme 

allows findings and gaps to be compared across studies rather than summarising each paper in isolation. 
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Table 1. Distribution of the 40 reviewed studies across themes 

No. Theme Studies n 

1 Agricultural 

productivity and 

economic growth 

Vatta & Budhiraja (2020); Ansari et al. (2022); Kryszak et al. 

(2023); Nandhakumar & Saranraj (2022) 

4 

2 Farm income and 

livelihood 

diversification 

Venkatesh et al. (2021); Kapoor & Kapoor (2021); Kumari & 

Ramana Murthy (2022); Basantaray et al. (2022, 2024); Drall 

& Mandal (2024); Bardhan et al. (2024); Choudhary et al. 

(2026); Kaur & Kaur (2026) 

9 

3 Market access and 

digital marketing 

Garg & Singhal (2021); Pool Singh et al. (2021); Swain et al. 

(2022); Chauhan et al. (2025) 

4 

4 FPOs and producer 

organisations 

Suresh & Sreejith (2024); Chintamani et al. (2024); Jaacks et 

al. (2025); Aditi et al. (2025); Chauhan et al. (2026) 

5 

5 Digital and precision 

agriculture 

Nikitha et al. (2022); Singh et al. (2023); Abdul-Majid et al. 

(2024); Rudrakar et al. (2026) 

4 

6 Climate-smart and 

sustainable agriculture 

Rai et al. (2020); Kalli & Jena (2022); Das et al. (2022); 

Kakraliya et al. (2022); Hebsale Mallappa & Pathak (2023); 

Praveena et al. (2025) 

6 

7 Value chains and agro-

processing 

Ma & Sexton (2021); Pathak (2023); Barika et al. (2025); 

Bhai et al. (2026); Ghosh & Singh (2026) 

5 

8 Finance and extension Kumar et al. (2023); Nagar et al. (2024); Sahu et al. (2024) 3 

 Total  40 

 

4. Agricultural Productivity and Economic Development 

Productivity remains a basic foundation of agricultural transformation. Using annual Indian data for 

1991–2020 and an autoregressive distributed lag model, Ansari et al. (2022) find both short- and long-

run relationships between agricultural variables and economic growth, with most of the variables linked 

positively to growth. Vatta and Budhiraja (2020) place the emphasis on farmers' incomes and argue that 

sustained growth depends on efficient resource use, extension, credit and market access, diversification 

into high-value activities, research investment and non-farm employment. 

Productivity is also increasingly measured through total factor productivity rather than output alone. In a 

bibliometric review of 472 papers, Kryszak et al. (2023) distinguish three research streams: TFP growth 

in developing countries under policy reform, TFP in light of new agricultural challenges, and non-

parametric decomposition of TFP. Their review suggests that efficiency research is widening to include 

policy, environment and technology. Mechanisation is one route to better productivity, and 

Nandhakumar and Saranraj (2022) show that it addresses labour constraints and improves the timing of 

operations in rice, although smallholders find it hard to adopt. Taken together, these studies indicate a 

move from growth based on intensive use of resources towards growth that emphasises efficiency and 

value. 
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5. Farm Income and Agricultural Economic Transformation 

Farm income is a more direct test of whether agricultural development improves household welfare. The 

reviewed studies identify productivity, diversification, allied activities, non-farm employment, market 

participation, technology adoption, value addition and collective action as the main pathways. Higher 

output does not by itself guarantee higher income, since input prices, market prices, transaction costs, 

production risk and the way value is shared along the chain all affect what producers keep. 

 

6. Crop Diversification and Farm Income 

Crop diversification is one of the mechanisms examined most often. Venkatesh et al. (2021), analysing 

state data for Eastern India from 1999–00 to 2013–14, find that greater diversification is associated with 

lower income risk, while irrigation, market access, cropping intensity and farm size are among the 

factors related to diversification and land fragmentation increases risk. Basantaray et al. (2022) connect 

the shift to high-value crops in Eastern India with agricultural transition and income growth. 

National evidence is broadly consistent. Using propensity score matching on nationally representative 

household surveys, Basantaray et al. (2024) report a strong positive effect of diversification on farm 

income, estimating a gain of about 13% if non-diversified households were to diversify, and they note a 

worrying recent decline in the extent of diversification. Choudhary et al. (2026) find, for arid and semi-

arid regions, that high-value diversification can raise income but that effects vary widely and seem more 

relevant to risk management than to large average gains. From a programme perspective, Bardhan et al. 

(2024) study Krishi Vigyan Kendra interventions in Madhya Pradesh under the income-doubling 

initiative and report a significant income advantage for participating households over matched 

comparison households. 

Diversification is therefore a strategy for income, risk management and resilience, not a guaranteed route 

to higher earnings; its success depends on irrigation, knowledge, finance, storage and market access. 

 

7. Livelihood Diversification and Rural Economic Development 

Rural households increasingly combine cultivation with wage employment, salaried work, livestock, 

business, migration and remittances. Kumari and Ramana Murthy (2022), using two rounds of the NSS 

Situation Assessment Survey, show that household and farm characteristics significantly influence 

participation in non-farm activity. Kapoor and Kapoor (2021) analyse four NSS rounds for Gujarat, 

Punjab, Rajasthan and Uttar Pradesh and find that non-farm diversification raised income in some states 

but not uniformly, its effect depending on the level of agricultural development. Non-farm work is thus 

not a single remedy applicable everywhere. 

Kaur and Kaur (2026), studying 880 households in Punjab, find that international migration reduced 

participation in agriculture and farm income, whereas remittances raised income from non-farm self-

employment. Drall and Mandal (2024), using a multi-state panel for 2010–2014, estimate average 

environmental efficiency at 46% and find that higher non-farm income is associated with higher 

efficiency. Rural transformation therefore cannot be understood through farm production alone and must 

take enterprise, employment and skills into account. 

 

8. Climate-Smart Agriculture and Economic Resilience 

Climate change increasingly affects agricultural productivity, farm income and livelihood security. Kalli 

and Jena (2022), using a fixed-effects panel for Karnataka, find that climate variability, especially 
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temperature change, is negatively associated with agricultural income. Praveena et al. (2025) reach a 

similar conclusion at district level: using a Ricardian model for Ramanathapuram with climate data from 

1994 to 2023, they find that a higher maximum temperature reduces estimated net farm income, while 

rainfall is positively related to income. 

Evidence on adaptation is generally encouraging. In participatory farm-budgeting work in climate-smart 

villages of Haryana, Rai et al. (2020) report that budgeting raised awareness and supported adoption, 

with climate-smart practices associated with lower climatic risk to yield and income. Kakraliya et al. 

(2022), in a three-year on-farm trial in a rice–wheat system, find that portfolios of climate-smart 

practices improved energy efficiency, biomass yield, net income and economic efficiency relative to 

business as usual. Das et al. (2022) show that farmers in coastal and non-coastal districts of Odisha 

ranked options differently, and that cost, technical feasibility and institutional support influenced the 

potential to scale. Adoption also depends on how farmers see the technology: Hebsale Mallappa and 

Pathak (2023) report that adoption among small-scale farmers in Anand, Gujarat, is shaped by 

perceptions and socio-psychological factors. 

Climate resilience is therefore an economic requirement for protecting farm income, not merely an 

environmental aim, although most evidence comes from a few localities and short study periods. 

 

9. Digital Agriculture and Technological Transformation 

Digitalisation is becoming a core element of agricultural transformation. The reviewed studies cover 

mobile advisories, precision farming, digital marketplaces, Ag-IoT and technology adoption more 

generally. Nikitha et al. (2022) review precision-farming technologies in India and conclude that they 

can improve resource-use efficiency and crop management but remain at an early stage of adoption. 

Singh et al. (2023) provide rare experimental evidence: in a cluster randomised trial among cashew 

growers in Andhra Pradesh, mobile advisories improved recall, knowledge and adoption of 

recommended practices but did not raise yields during the study period. Rudrakar et al. (2026), 

surveying 100 farmers in six states, find that most are willing to adopt Ag-IoT but far fewer are aware of 

it, which points to a gap between readiness and awareness. 

At a broader level, Abdul-Majid et al. (2024) reviewed 30 papers and found that most link technology 

adoption with improved farmer well-being, usually measured through productivity and income, though 

results differ by technology and context. Technology alone does not guarantee economic transformation. 

Digital infrastructure needs to be matched by digital literacy, affordability, extension support, trust and 

market access. 

 

10. Finance, Extension and Technology Adoption 

Whether farmers can act on new knowledge and technology depends partly on finance and extension. 

Kumar et al. (2023), surveying 120 farmers in the aspirational districts of Raichur and Yadgir in 

Karnataka, find financial inclusion to be moderate and usage relatively low, with landholding and annual 

income positively associated with inclusion. Access to credit and financial services is therefore uneven 

even where awareness exists. 

Extension shows a similar pattern. Sahu et al. (2024) report, for the Indo-Gangetic Plains, that access to 

extension is shaped by farmer characteristics and information channels, and that several sources, 

including digital and media channels, matter for agricultural information. Nagar et al. (2024), using a 

sample of 272 households in western Uttar Pradesh, find that farm size, household size, time spent on 
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farming, training and awareness raise the likelihood of adopting technical advice. What remains unclear 

from these studies is whether better access to finance and advice ultimately raises productivity and 

income. 

 

11. Agricultural Markets and e-NAM 

Market integration is central to transformation. Garg and Singhal (2021) describe e-NAM as a major 

digital marketing reform but point to implementation and stakeholder challenges. Empirical work is 

more favourable but limited in scale. Pool Singh et al. (2021), comparing prices and arrivals before and 

after e-NAM in the Mansa market in Punjab, report lower price variability and higher prices for selected 

commodities, including cotton. Swain et al. (2022), combining difference-in-differences with survey 

evidence from selected Rajasthan markets, associate e-NAM adoption with higher farmer prices and/or 

quantities. 

Marketing channels matter even outside e-NAM. Chauhan et al. (2025) find that paddy smallholders 

who sold through government agencies, processors and some regulated channels realised higher incomes 

than those relying on village traders, and that channel choice reflected resource endowment and social 

capital. Digital market integration must therefore be supported by physical infrastructure, grading, 

storage, logistics, quality standards and farmer bargaining power. 

 

12. FPOs, Cooperatives and Collective Action 

Small and fragmented holdings limit farmers' bargaining power and their access to inputs, finance and 

markets. FPOs and cooperatives offer institutional means of aggregation, collective procurement, 

processing and marketing. Suresh and Sreejith (2024) conclude that FPO sustainability depends on 

organisational, financial, market and member-participation conditions, and that performance differs 

between organisations. The point is reinforced by Chintamani et al. (2024), who examine producer 

companies established between 2008 and 2021 and find uneven performance across states and zones. 

Outcome evidence is mixed but suggestive. Jaacks et al. (2025), comparing 417 member and 402 non-

member households in Uttar Pradesh, find that membership is associated with differences in crop 

diversity and household income, with mixed implications for dietary diversity and women's 

empowerment. Chauhan et al. (2026), using an endogenous treatment-effects model for 305 rice 

smallholders, find that membership of a producer organisation raised market participation and profit, and 

that credit, education, mobile ownership and market distance influenced who joined. Participation is not 

equally open, however: Aditi et al. (2025), using NSS 77th-round data, show that poorer and 

marginalised farmers remain underrepresented and that education, gender, age, farm size, training and 

awareness shape participation. 

Collectively, these studies support the importance of institutional participation while showing that 

governance, inclusion and market linkages determine whether collective organisations produce lasting 

economic benefits. 

 

13. Agricultural Value Chains and Value Addition 

Agricultural transformation increasingly involves a move from raw commodity production towards 

processing, packaging, branding and higher-value markets. Ma and Sexton (2021) argue that modern 

value chains create opportunities for smallholders but also new institutional and market constraints. 

Barika et al. (2025), studying potato growers in West Bengal, find that contract farming can ease some 
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input and output constraints while leaving bargaining power unequal and raising sustainability concerns. 

Bhai et al. (2026) review the evidence on value addition and identify processing, grading, packaging and 

branding as ways to strengthen farm income, with infrastructure, skills and finance as continuing 

constraints. 

Value chains are also becoming a channel for environmental objectives. Ghosh and Singh (2026) use a 

field experiment with smallholder suppliers in Haryana and Rajasthan to test whether relational 

investment and customised agricultural services can secure cooperation with value-chain 

decarbonisation. At the system level, Pathak (2023) argues that transforming the Indian agri-food sector 

in line with the Sustainable Development Goals requires coordinated action on technology, policy, 

investment, productivity, processing and distribution. Value creation therefore occurs throughout the 

agri-food chain and not only at the farm. 

 

14. Coffee Industry as a High-Value Agricultural Transformation Case 

14.1 Smallholders, Exports and Economic Development 

India's coffee is grown mainly in Karnataka, Kerala and Tamil Nadu. The Coffee Board's recent 

statistics show a predominantly smallholder structure and substantial export volumes and values, which 

makes the sector relevant to smallholder transformation and underlines its weight in agri-food trade. 

Abhinav and Kuruvila (2021) place the sector in long-run perspective through a growth analysis. 

Production generates linkages with processing, trading, logistics, roasting, branding and export markets, 

so coffee contributes to farm income, rural employment and foreign exchange. 

14.2 Value Chain and Farmer Income 

Babu et al. (2022), analysing Arabica coffee in Karnataka, identify substantial value addition at the 

curing and roasting stages and differences in margins between growers and downstream actors. Prakash 

et al. (2023), studying Robusta in Kodagu, likewise indicate the importance of value addition for raising 

the share retained by producers, and Yadava et al. (2022) consider upgrading strategies using a SWOT 

approach. These findings correspond closely to the FPO and value-chain literature: the central question 

is not only how much coffee is produced but how much value stays with growing households. 

14.3 Climate Resilience and Digital Value Chains 

Coffee is sensitive to temperature and rainfall, so sustainable production calls for shade management, 

soil and water conservation, climate-resilient practices and integrated pest management, consistent with 

Section 8. Digital tools could support traceability, payments, market information, quality monitoring, 

certification and direct farmer–buyer relationships, though adoption requires the literacy, infrastructure 

and institutional support noted in Section 9. 

 

15. Integrated Synthesis of the 40 Studies 

The matrix shows that agricultural transformation is a multi-dimensional process. Productivity studies 

emphasise output and efficiency; diversification studies emphasise income and risk; digital studies 

concern information and technology; climate studies address resilience; market studies examine prices 

and participation; finance and extension studies address the capacity to adopt; FPO studies address 

collective action; and value-chain studies focus on processing and value capture. Across themes, three 

patterns recur. First, benefits depend on enabling conditions such as infrastructure, governance, finance 

and market access. Second, effects are often heterogeneous by state, farm size, gender and asset base. 
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Third, many studies stop at awareness, adoption or participation without following the chain through to 

income. 

 

16. Proposed Agricultural Transformation–Economic Development Framework 

The proposed framework links six transformation dimensions (productivity, diversification, 

digitalisation, institutions, market and value-chain integration, and climate resilience) to farm income, 

employment, rural enterprise development and inclusive economic development. Finance and extension 

are treated as part of the institutional dimension. Coffee is positioned as an illustrative high-value value-

chain case within the framework (Figure 1). 

 
Figure 1. Agricultural Transformation–Economic Development framework 

 

17. Major Research Gaps 

Integrated models. Studies usually examine productivity, diversification, technology, markets, climate 

and institutions one at a time. 

Causal and longitudinal evidence. Many studies are cross-sectional and several datasets end before 

2019; panel and quasi-experimental designs are needed. 

Technology-to-income linkage. Digital and extension studies often stop at awareness or adoption rather 

than tracing the pathway to productivity and income. 

Regional heterogeneity. Evidence is concentrated in particular states; multi-state comparison is needed. 

Value-chain distribution. Who captures value at each stage of processing, marketing and export, and 

under which governance, remains under-studied. 

Collective-action outcomes. Outcome-based evaluation linking FPO features to member income and 

profit is scarce. 

Coffee-specific integration. Coffee research needs combined analysis of climate resilience, 

digitalisation, FPOs, processing, traceability, exports and income. 
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18. Future Research Agenda 

Future empirical work can construct an Agricultural Transformation Index built on six dimensions: 

productivity, diversification, digitalisation, institutional participation, market and value-chain 

integration, and resilience. The index can then be tested against farm income, employment, household 

welfare and economic resilience. Structural equation modelling, panel regression, difference-in-

differences, propensity-score methods and mixed-method designs could be applied to examine direct, 

indirect and moderating effects. 

A coffee-specific application could ask whether FPO membership, digital traceability, climate-smart 

practices and participation in value addition jointly shape coffee farmers' income and market power. 

Such a study would connect the wider transformation literature directly with a high-value export 

commodity. 

 

19. Policy Implications  

 Shift agricultural policy from production-centred assessment towards outcomes in income, 

productivity and value capture. 

 Encourage crop and livelihood diversification, backed by irrigation, finance, extension, storage and 

market infrastructure. 

 Strengthen FPOs and cooperatives as economically viable organisations with professional 

management, inclusive membership and market linkages. 

 Combine digital technologies with extension, digital literacy and local-language advisory systems. 

 Mainstream climate resilience in agricultural investment, credit, insurance and extension. 

 Promote processing, branding, packaging and other value-addition activities to increase the share of 

value retained in rural areas. 

 Develop high-value sectors such as coffee as integrated production–processing–export ecosystems. 

 Link agricultural development with rural entrepreneurship, employment and skill development. 

 

20. Conclusion 

Agricultural transformation remains an important element of India's economic development. The review 

of 40 studies published between 2020 and 2026 shows that contemporary transformation goes well 

beyond higher production. It involves interconnected changes in productivity, diversification, 

digitalisation, climate resilience, institutional participation, market integration and value addition. 

Farm income is shaped by several pathways. Crop diversification can support income and manage risk; 

digital technologies can improve information and decisions; FPOs and cooperatives can strengthen 

collective participation; climate-smart practices can build resilience; and value-chain integration can 

open access to processing and higher-value markets. In each case the size of the gain depends on 

enabling conditions such as finance, extension, infrastructure and governance. 

Coffee is a relevant illustration because it links smallholder farming with processing, exports, 

employment and international markets, and shows that how value is distributed matters as much as 

production. 

The main research gap is the limited integration of these dimensions in one analytical framework. Future 

work should examine how they interact to shape farm income, employment and inclusive rural 

development, using the proposed framework, an Agricultural Transformation Index and longitudinal and 

structural methods. 
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Overall, transformation in India is best understood as a shift from production-centred farming towards a 

productive, diversified, digitally enabled, climate-resilient and value-added agri-food economy that 

strengthens livelihoods, rural employment, enterprise development, exports and inclusive growth. 
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