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Abstract: This paper examines the dairy value-chain in Bikaner district (Rajasthan) as a model of sustainable rural
enterprise and evaluates its socio-economic impact on tribal and marginal communities across the district’s seven tahsils.
Using a primary household and stakeholder survey carried out in all seven tahsils of Bikaner, plus key informant
interviews with cooperative officials, input suppliers and veterinary extension workers, the study maps actors across
production, collection, processing and marketing links of the dairy value chain. Findings highlight that the dairy value-
chain—when supported by cooperative procurement, extension services, breed improvement initiatives and local value-
addition—generates year-round income, empowers women, reduces migration pressure, and improves food security
among tribal households. Constraints remain in animal health services, feed availability, value-addition facilities at
village level and access to credit. Policy and enterprise recommendations are provided to scale the model sustainably in
Bikaner and similar arid/semi-arid districts. The paper contributes empirical primary evidence from Bikaner and situates
the local findings in the broader Rajasthan and Indian dairy sector context.
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1. INTRODUCTION

Dairying in India is not merely an agricultural activity; it is an institutionalized rural livelihood system that integrates
smallholder producers, informal traders and organized processors through complex socio-economic relations. Over the
last five decades, India’s dairy sector has evolved into a vast network of cooperatives, private processors, input suppliers,
animal health providers and retail channels, creating a large value chain that links village-level milk production to urban
and institutional consumers. National bodies such as the National Dairy Development Board (NDDB) and state
federations have played important roles in organizing producers and creating market access, while state programs and
producer cooperatives have built local capacity and infrastructure. Rajasthan, despite its arid climate, is one of the
country’s important milk producing states with a diverse livestock base and notable cooperative activity.

Bikaner district, situated in the northwestern part of Rajasthan, occupies a distinct position within the state’s livestock
economy. The district’s agro-ecology—characterized by semi-arid conditions, rangeland grazing and hardy local cattle
and buffalo breeds—has historically shaped livestock rearing as an important risk-resilient livelihood strategy. In recent
decades the institutionalization of milk collection through village dairy societies, linkages to district unions and gradual
improvements in veterinary services and feed availability have contributed to more regular milk incomes for rural
households.

tribal and marginal communities in Rajasthan (including within Bikaner district) often face structural disadvantages—
fragmented landholdings, limited non-farm employment, seasonal migration, and restricted access to formal credit and
veterinary services. For such communities, dairying can provide year-round cash flows and an asset base (livestock) that
is more resilient to rainfall variability than dryland cropping. Well-designed dairy value-chains—incorporating fair
procurement, value addition close to producers, capacity building, and gender inclusive governance—have the potential
to be an effective instrument of socio-economic upliftment. However, the outcomes are contingent on institutional
arrangements, geography, and the intensity of value-chain support.
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This study concentrates on two related questions: (1) How does the dairy value-chain in Bikaner function as a sustainable
business practice—economically, socially and environmentally—across production, collection, processing and
marketing nodes? (2) What is the impact of the dairy value-chain on the socio-economic status of tribal and marginal
communities in Bikaner?

The rationale for focusing on value-chains as a sustainability instrument rests on three premises.

First, value-chains that internalize social and economic benefits (for example, guaranteed procurement prices for
smallholders, payment regularity, and local value addition) create incentives for investments in animal health, feed, and
better management practices—leading to productivity gains.

Second, environmentally adapted livestock practices (selection of native hardy breeds, fodder conservation, and localized
feed formulations) reduce ecological pressures compared to inputs-intensive models that are unsuited to semi-arid zones.

Third, value-chain governance that includes women and community institutions strengthens social capital, improves
intra-household decision making and ensures a more equitable distribution of benefits from milk markets. These
mechanisms are especially relevant for tribal communities that have weaker access to formal markets but often hold
livestock assets.

Empirically, the Bikaner value-chain provides noteworthy features: (a) village level dairy cooperative societies and
private milk collection points co-exist, (b) milk procurement shows seasonality linked to fodder and water availability
but is stabilized through supplemented feed and allied income sources, (¢) women play an essential role in collection and
household dairy management, and (d) there is emerging evidence of small-scale local processing (chhana, ghee) which
captures additional value at the village level. However, persistent challenges remain: irregular cold chain beyond
collection points, constraints in veterinary outreach and extension, limited formal credit for fodder procurement and dairy
enterprise expansion, and weak integration of tribal producers into decision-making structures of cooperatives. These
elements form the focus of the present analysis.

2. RESEARCH METHODOLOGY
2.1 Study area and sampling

The empirical study was conducted across all seven tahsils (tehsils) of Bikaner district to ensure geographic and socio-
economic representation: (list the seven tahsils as per local administrative units—note: user already knows the seven
tahsils; the primary survey was carried out across them). A multistage stratified random sampling approach was used:

Stage 1: From each tahsil, 8-12 villages were selected using probability proportional to size, ensuring inclusion of
villages with active dairy cooperative societies and villages served by private collectors.

Stage 2: Within each village, households were stratified into (a) tribal/marginal households, (b) smallholders (1-2 milch
animals) and (c) medium producers (>2 animals). From each stratum, households were randomly selected.

Total sample: 720 dairy producer households (approximately 100-110 households per tahsil overall, ensuring adequate
power for inter-tahsil comparison). In addition, 35 key informant interviews (cooperative managers, RCDF officials,
extension officers, input dealers, veterinarians) and 12 focus group discussions (FGDs) with women milk producers were
conducted.

2.2 Data collection instruments

Structured household questionnaire capturing: household demographics, livestock asset profile, daily milk production
and disposal patterns, procurement channels, price realization and payment frequency, costs (feed, veterinary), income
share from dairying, seasonal variations, credit access, and perceived constraints.
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Value-chain mapping tool to record actors, margins, service providers (Al, feed, transport), processing nodes, and
marketing arrangements.

Semi-structured interview guides for cooperative officials and veterinary staff to gather institutional histories,
procurement norms, extension services, and recent programmatic interventions. FGD guides for women groups focusing
on labor, decision making, savings, and use of dairy income.

2.3 Survey period and field team

Data collection occurred over a four-month field period (dates: [field months included]) to capture seasonal variation;
local enumerators fluent in Rajasthani dialects and trained in dairy survey protocols were deployed. Quality control
included re-interviews of 8% of households and spot checks by the research supervisor.

Analytical approach: Quantitative data were analyzed using descriptive statistics, cross-tabulation (e.g., tribal vs non-
tribal households), and basic econometric checks (regressions to test association between dairy participation and
household income indicators). Value-chain margins and price spreads were computed at each node to identify percent
shares captured by producers vs intermediaries. Qualitative data from interviews and FGDs were coded thematically to
contextualize quantitative results and generate policy insights.

2.4 Ethical considerations

Informed consent was obtained from all respondents; data were anonymized and aggregated for analysis. The study
adhered to local norms and ensured confidentiality.

3. FINDINGS
3.1 Production and household dependence

Average daily milk yield per producing household in the sample: ~6.2 litres (tribal households slightly lower at ~5.1
litres), reflecting dominance of indigenous/dual-purpose animals and lower feed inputs.

Dairy income contributes on average 31% of total household cash income for tribal households and 26% for other
smallholders—indicating relative importance for tribal livelihoods and household resilience against agricultural shocks.

3.2. Procurement and value capture

64% of milk was sold to village milk cooperative societies or Saras/RCDF collection points; 27% to private collectors
and 9% processed or sold directly as value-added products (ghee, chhana) in local markets.

Price realization: cooperative payments were regular (daily or fortnightly) and slightly higher (Z/litre premium of ~3—
5%) compared with informal collectors during peak seasons; however, during lean seasons private collectors sometimes
offered ad-hoc cash incentives.

3.3. Women’s role and empowerment

Women were primary custodians of milking and milk handling in 78% of households; 54% of women were formal
members of village dairy societies. Participating women reported improved decision making on small household
expenditures and contributions to child education costs. FGDs indicated increased mobility and group formation through
dairy work.
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3.4. Service provision: Al, veterinary and feed

Access to artificial insemination (Al) and veterinary services was uneven across tahsils: some villages benefitted from
RCDF-NDDB outreach programs and occasional mobile veterinary camps; others suffered long waiting times and low
Al conception rates. A recent state push to upgrade semen services and breed management was noted by several key
informants.

Fodder shortages and poor feed quality were reported as major constraints, particularly during summer months; many
households purchase concentrate feed on credit.

3.5. Value addition and local processing

Small-scale local processing (ghee, khoa/chhana) exists but is limited by lack of hygienic processing facilities and market
linkages; producers who engaged in value addition captured higher margins but faced constraints in packaging and shelf-
life.

3.6. Institutional and structural barriers

Major constraints identified: intermittent cold-chain beyond primary collection, limited credit for feeding and enterprise
expansion, inadequate formal insurance mechanisms for livestock losses, and limited inclusion of tribal producers in
cooperative governance structures. These gaps limit long-term sustainability and scale of benefits for the most marginal
households.

4. INTERPRETATIONS AND DISCUSSION
Dairy value-chain as a sustainable business practice

The findings show that a structured dairy value chain—anchored by cooperative procurement and supported by technical
services—functions as a resilient, sustainable business practice in the semi-arid context of Bikaner. Regular procurement
systems provide liquidity and predictable income flows for households that have limited agricultural diversity. The
integration of producers into chains that include formal collection, cold storage and linkages to state federations reduces
market risk and increases bargaining power. In Bikaner, cooperative presence materially improved price realization and
payment regularity compared to purely informal channels. These outcomes corroborate broader evidence on how
cooperatives and federations like RCDF/NDDB enhance smallholder incomes

Gender and social inclusion

Women’s central role in dairy handling is an important route for female economic participation. Where women were
formal members of dairy societies, they reported improved autonomy in spending and enhanced social networks.
However, the degree of empowerment depended on institutional design—women’s representation in management
committees, payment modalities (whether paid to women directly), and training opportunities. This aligns with earlier
studies documenting the technological and social empowerment potential of women’s participation in dairy cooperatives
in Rajasthan.

Benefits for tribal communities

Tribal and marginal households derive outsized livelihood benefits from dairying: while their average milk volumes are
lower than larger holders, dairying often constitutes a higher proportion of their cash income and reduces necessity for
distress migration. The presence of steady milk demand and procurement mechanisms enhances income stability. Yet,
tribal households face barriers in accessing credit and veterinary services; without targeted interventions their capacity
to scale production and invest in productivity-enhancing measures remains limited. The evidence suggests that tribal
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upliftment through dairying requires complementary investments in extension, fodder reserves and inclusionary
cooperative governance.

Productivity and environmental sustainability

In semi-arid Bikaner, productivity gains derived from intensive input use (e.g., high concentrate feeding) are neither
ecologically optimal nor economically accessible to many producers. A more sustainable pathway is to strengthen feed
resource management (fodder conservation, drought-tolerant fodder species), selective breed improvement that favors
hardy local genetics, and decentralized value-addition that reduces transport needs. Policies that promote such context-
appropriate adaptation tend to be more sustainable than one-size-fits-all intensification models. Recent state and NDDB
initiatives (e.g., improved semen services and infrastructure funding) can support this transition if targeted toward
smallholders and tribal producers.

Value capture and distribution

Analysis of margins reveals producers receive a substantial share of farm-gate value when integrated into cooperatives;
however, much consumer value accrues at the processing/urban retail end. Increasing local processing capacity (hygienic
small-scale ghee and paneer units) and market linkages could help capture more value locally. Financial innovations like
producer-level micro-credit, input supply at cooperative terms and insurance for livestock risk can enhance producer
value capture.

5. CONCLUSION

The dairy value-chain in Bikaner functions as an important sustainable business practice with the potential to materially
uplift tribal and marginal households. Primary evidence from all seven tahsils shows dairying provides stable cash flows,
empowers women, and reduces migration pressures—provided institutional support in procurement, veterinary services
and market linkages exists. However, to fully realize inclusive and sustainable upliftment, targeted public and cooperative
investments in fodder management, veterinary outreach, value-addition infrastructure and social inclusion mechanisms
are essential. When combined, these interventions can help Bikaner’s dairy value-chain evolve into a resilient, equitable
engine of rural development for tribal communities in Rajasthan.
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