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EXECUTIVE SUMMARY

The White Revolution began in 1970, spearheaded by Dr Verghese Kurien. This initiative transformed
India from having low levels of milk production to becoming the largest milk producer in the world. By
utilizing the cooperative model of Operation Flood, small-scale farmers were able to take charge of
production, processing, and marketing. As a result, rural livelihoods improved, women's empowerment
increased, and food security was strengthened. The establishment of the National Milk Grid helped
minimize price disparities and secure fair incomes for farmers.

The initiative, which unfolded in three phases from 1970 to 1996, enhanced dairy infrastructure, advanced
animal health services, and promoted the adoption of new technologies. From a production level of 21.2
million tonnes in 1968-69, milk output soared to 210 million tonnes by 2020-21. Nonetheless, challenges
persist, such as low productivity per animal, inadequate cold storage systems, environmental concerns,
and subpar export performance. As India aims for White Revolution 2.0, the emphasis will be on
sustainability, digital innovation, improved supply chains, and climate-friendly practices in dairy farming
to ensure long-term growth.

INTRODUCTION

The White Revolution, also known as Operation Flood, began in 1970 to assist dairy farmers in directing
their own development, giving them ownership over the resources they produce. A National Milk Grid
connects milk producers across India to consumers in over 700 towns and cities, minimizing seasonal and
regional price differences while ensuring that producers receive fair market pricing on a consistent and
transparent basis. (NDDB 2025) The movement was led by Dr Verghese Kurien, the father of India's
White Revolution. His unique approach demonstrates how strategic planning and community
collaboration can propel socioeconomic growth. Every year on November 26th, India honours National
Milk Day to commemorate Dr Verghese Kurien's birth anniversary. (IBEF 2024)

The revolution significantly revolutionised India's dairy sector through a cooperative-based model that
empowered small and marginal farmers, who compose around 85% of India's farming population (Kumar,
Wankhede and Gena, 2015). This cooperative framework enabled farmers to overcome difficulties related
to production, processing, and marketing while generating year-round employment through integrated
farming systems combining crops, vegetables, fruits, and livestock (Kumar, Wankhede and Gena, 2015).
The cooperative approach created an autonomous organization of people who have voluntarily joined
together to address their common economic, social, and cultural needs through jointly owned and
democratically run businesses.

Nevertheless, the White Revolution involved more than just milk; it focused on empowerment and
fairness. It offered jobs in rural areas, raised household income, and enhanced nutrition levels, especially
aiding women who became vital participants in dairy cooperatives (UzhavarBumi, 2023). The initiative
represented India’s potential to attain food security through homegrown innovation and a spirit of
collaboration.
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Essentially, the White Revolution was a comprehensive change—an agricultural, economic, and social
initiative combined. It serves as a demonstration of India's capacity to transform rural potential into
national wealth, reshaping agriculture's role in the contemporary economy and laying the groundwork for
what is now called White Revolution 2.0, emphasizing sustainability, digital innovation, and enhanced
dairy products (NDDB, 2025)

Background and Origin

In 1950, India's milk production reached a record low of 17 million tonnes (Datta, 2023). The late Prime
Minister Shri Lal Bahadur Shastri officially inaugurated the White Revolution in 1965, with the NDDB
charged with making India self-sufficient in milk production (Ramani et al., 2023). The initiative aimed
to make history by replicating dairy cooperatives, ushering in a transition known as the "White
Revolution" (Datta, 2023). Before this transformative period, India faced a significant paradox in its
nutritional landscape. Although it was the world's largest producer of milk and cereals, the country had
serious and widespread nutritional deficiencies. Dietary calcium intake decreased significantly among
rural, tribal, and urban populations (Harinarayan, Akhila, and Edara, 2021). This contradiction highlighted
crucial failures in the nation’s supply chains, distribution systems, and institutional structures. These
issues kept agricultural abundance from becoming nutritional security for the people.

The White Revolution brought major changes to India's agricultural sector. It shifted production patterns
toward dairy farming. This change happened as part of a larger trend in agricultural modernisation.
Between 1980 and 2019, Indian agriculture saw an average annual growth of 3.2 per cent, which was
much higher than the 1.7 per cent growth seen in the previous decades (Gulati and Juneja, 2022). This
increase in agricultural growth was partly due to a shift into dairy and related sectors. It showed how
policy changes could effectively move production toward more valuable activities outside of traditional
grain farming.

Phases of Operation Flood

Operation Flood was started to help farmers take charge of their own development and control the
resources they produce. This was not accomplished just through large-scale production, but through
collective production by many people. That’s why the process has since been termed the "White
Revolution" (James Singh 2025)

The white revolution was implemented in the following phases:

e Phase 1:

The duration of phase 1 was 10 years, from 1970 to 1980. It was funded by selling skimmed milk powder
and butter oil donated by the European Union, which was known as the European Economic Community
at the time, through the World Food Programme. (V Basil Hans., et al,2024)

e Phase 2:

During Phase 2 (1981-85), milk sheds increased from 18 to 136. About 290 urban marketplaces extended
their milk outlets. By the end of 1985, a self-sustaining system of 43,000 village cooperatives serving
around 4.25 million milk producers had been established. Domestically, milk powder production increased
from 22,000 tons in the year before the project began to 140,000 tons in 1989. Producers' cooperatives
expanded direct marketing of milk by several million litres per day. (Kritika Jain and Nikhita S, 2022).
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e Phase 3:

Phase 3 ran from 1986 to 1996, and it enabled dairy cooperatives to grow and upgrade the infrastructure
required to collect and sell more milk. The initiative also provided veterinarian first assistance, nutrition,
and artificial insemination to cooperative members. It also concentrated on giving greater education to its
members. Operation Flood's Phase 111 brought together India's dairy cooperative movement. It adds 30,000
new dairy cooperatives to the 42,000 that had already been founded in Phase II. The number of milksheds
peaked at 173 in 1988-89, with a notable growth in both female members and Women's Dairy Cooperative
Societies.

Phase 111 emphasized research and development in animal health and nutrition. Innovations such as the
Theileriosis vaccine, bypass protein feed, and urea-molasses mineral blocks all contributed to increased
dairy animal output. Operation Flood was always intended to be more than just a dairy operation. Dairy
was thought to encourage development by providing jobs and consistent incomes for millions of people
in rural areas. (NDDB,2017)

Milk production in India (in Million tonnes)
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(Press Information Bureau 2022)

e The above graphs show milk production in India across decades

Milk production in 1950-51 was just 17 million tons (MT). In 1968-69, before Operation Flood
commenced, milk output was only 21.2 MT. This grew to 30.4 MT by 1979-80 and reached 51.4 MT by
1989-90. It has now risen to 210 million tonnes in 2020-21. Global milk production is now expanding at
2%, but India's growth rate is more than 6%. The per capita availability of milk in India is significantly
higher than the global average. In three decades (the 1980s, 1990s, and 2000s), the country's daily milk
consumption rose from 107 grams per person in 1970 to 427 grams per person in 2020-21. This compares
to the global average of 322 grams per day in 2021. (Press Information Bureau, 2022).

Strategies And Components

e The white revolution used different strategies and components, one of which is Cooperative-led dairy
development (Anand Pattern). The Gujarat Cooperative Milk Marketing Federation Ltd. (GCMMF),
commonly known as Amul, has a three-tier structure called the Anand pattern. This approach combines
the benefits of scale at the processing and marketing stages. It also promotes social inclusion by
developing many village cooperative societies for milk collection. Amul is India's largest food product
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marketing organization, with an annual turnover of $5.1 billion in 2019 and 2020. It processes 23 million
liters of milk each day from 3.6 million milk producers. (Gaillard, Cédric & Dervill¢, Marie, 2022).

e The Supply chain of AMUL works excitingly. Milk collection happens at the village level through
milk collection centres. Milk unions do milk procurement and processing at the district level. Each state
milk federation handles marketing for milk and milk products. This model is effective because it reduces
internal competition among the milk unions and ensures better economies of scale. (Naganboyina T &
Kaple, G, 2022)

e Milk output increased during Operation Flood. The model is an excellent example of a local food
system, with three tiers: village unions, district unions, and state-level federations. It prioritises local
consumption and allows farmers to sell surplus milk to state federations for marketing. Today, the
country's dairy cooperative network consists of 254 cooperative milk processing units, 177 milk unions
covering 346 districts, and over 133,000 village-level organizations, with approximately 14 million
farmers as members. (Ashlesha Khadse, 2016)

Socio-Economic Impact

e Operation Flood, also known as White Revolution, has socio-economically impacted the country of
India in various ways; one of its biggest contributions is its contribution towards national development.
The dairy sector plays a significant role in India's economy. Its impact goes beyond direct production
values, supporting various forms of economic activity that help millions of people earn a living. The
estimated annual value of India's milk production has increased greatly, rising from 32,900 billion in 2012
to much higher levels today. This growth shows both higher production volumes and better pricing
systems. (Shreedhar Nimavat, Sheetal Mali,2025)

e The White Revolution improved rural livelihoods by increasing agricultural output and income,
benefiting millions of farmers in India. Higher agricultural incomes helped to alleviate poverty and
improve living conditions in rural communities. The White Revolution also resulted in a significant shift
in agricultural practices, moving farmers from traditional subsistence farming to commercial agriculture.
This transition to modern, mechanised agricultural techniques laid the groundwork for agriculture's
commercialisation in India. (Prashanthi.N, Kavitha.B, Charan Teja.B, N.D).

Contemporary Evaluation

e India is the world leader in milk production, making up about 18.5% of the total global output. But
still, the maximum production is consumed by local people. The main reason for this is that per-animal
productivity lags. (Manisha Singh, Noaman Khatib,2024).

e Socio-economic benefits exist, but they are not evenly distributed; Dairy farming is a key activity,
second only to rice. However, the dairy industry in India faces several challenges. It is spread throughout
the country in countless small units and is poorly organized. Thanks to the cooperative movement and the
active role of dairy cooperatives under milk production unions, the Indian dairy industry is experiencing
a significant positive change. This has led to rapid growth to address future challenges. Additionally, dairy
farming helps empower women as entrepreneurs. Still, we need to focus more on milk production,
processing, and marketing research. (Raghav Y, Narendra Singh, 2021)

e The dairy sector is seen as a major contributor to greenhouse gas (GHG) emissions. Studies on the life
cycle assessment (LCA) of milk production, processing, and marketing look for ways to lessen the harmful
environmental effects. This can be significantly achieved by using green technologies that are sustainable,
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energy-efficient, and environmentally friendly. Improved use of dairy by-products like whey, buttermilk,
and ghee residue can greatly lower the environmental impact. The Indian dairy industry has already
embraced the idea of green technology, but its proper implementation is still in an infantile stage and needs
upgradation. (P. P. Debnath, K. Roy, A. Debnath and M. K. Sanyal,2022)

The original White Revolution changed India from a milk-deficient to a milk-surplus nation and created
strong cooperative institutions. A recent assessment indicates that a second White Revolution is necessary.
This new revolution should focus on sustainability, technology, productivity, environmental efficiency,
social inclusion, and digital integration

Understanding the Food System: Producers, Processes, Trade, and Consumer Dynamics
* Producers:

India's dairy sector is essential for rural livelihoods and agricultural stability. It contributes over 23% to
global milk production and involves more than 80 million rural households. More than 70% of India's
dairy producers work on a small scale, often with one to three animals. Many dairy tasks, such as milking,
feeding, and caring for animals, are performed by women. (Das et al., 2025)

¢ Processes:

In India, local businesses handle milk processing and supply chain activities. Gaushalas and milk
cooperatives play crucial roles in the unorganised dairy sector (Rachna Singh and Anand Chaturvedi,
2023). Only 35% of total milk production is processed in organised dairies. Price fluctuations, the import
of milk products, and the absence of a Minimum Support Price (MSP) for milk create economic
uncertainty for dairy farming. Regulatory challenges also limit private sector investment in rural milk
collection and processing.

* Trade and Consumer Dynamics:

On a functional level, a dairy cooperative society (DCS) consists of milk producers or farmers who gather
milk on a shared platform. They form groups and agree to sell milk only at the district level after joining
the cooperative society. (Rachna Singh and Anand Chaturvedi, 2023). Increasing consumer awareness of
the nutritional benefits of dairy is driving demand across India. This rising need presents significant
growth opportunities for the dairy industry in the coming years. Brands like Amul support millions of milk
producers and offer consumers quality and diverse dairy products at affordable prices, contributing greatly
to India's dairy revolution. (Singh and Khatib, 2024)

EXTERNAL INFLUENCES

*Climate change:

Climate change denotes long-term shifts in global weather patterns, mainly characterised by rising
temperatures, changes in precipitation, and an uptick in extreme weather occurrences like droughts, floods,
and heat waves.

A significant immediate impact of climate change on dairy animals is heat stress, especially when
temperatures rise above 25-30°C. Under these conditions, cows and buffaloes find it challenging to
maintain their body temperature, leading to decreased feed intake, reduced milk production, and
reproductive issues.

(Kaur et al, 2025)

*Sustainability:
Sustainable dairy farming encompasses methods that address present dairy needs without endangering the
environment, public health, animal welfare, or the capacity of upcoming generations to fulfil their own
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needs. Achieving sustainable dairy farming can be accomplished through a collaborative, multi-
stakeholder strategy that includes farmers, researchers, policymakers, industry figures, and consumers. To
realise sustainability in India’s dairy sector, the integration of innovative technologies, solid institutional
backing, skill development, and heightened public awareness will be essential. (Madhu Meena and
Amanish Kumar, 2025)

*Logistics:

Cold chain logistics is primarily a technological process designed to maintain the integrity and transfer of
goods and products sensitive to temperature fluctuations throughout the supply chain. (Aravind M, 2023)
Furthermore, enhancing cold chain logistics can not only bring about economic advantages, such as
diminished waste and improved efficiency leading to cost savings, but also promote environmental
sustainability. (Thavithu Simeon, N. Jayanthi, 2024)

Challenges and limitations
A few major challenges faced by the Indian dairy sector are as follows:

e Infrastructure:

There are not enough cold storage facilities at the village level. An efficient cold chain distribution network
is also missing (Meena et al. 2017). Additionally, proper infrastructure and manufacturing facilities for
value-added products are needed.

e Feed and fodder:

There is a shortage of feed and fodder, mainly due to the reduction in grazing land. Moreover, more feed
and fodder are required because of unproductive animals. Small and marginal farmers, along with landless
labourers involved in dairy farming, cannot afford expensive feed and fodder. Furthermore, failing to
provide mineral mixtures leads to mineral deficiency diseases and metabolic disorders. Higher feeding
costs reduce the profits of the dairy industry. (Avijit Sarkar , Avijan Dutta,2020).

e Exports:

Per capita consumption of milk and milk products in the country has nearly doubled in the past 20 years.
This growth, along with the level of intake, shows that milk has contributed significantly to improving
nutrition in the country. However, the success of the dairy revolution in India has not translated into
exports. Dairy exports make up only 2.6 percent of India’s agricultural exports, according to Agricultural
and Processed Food Products Export Development Authority (APEDA), which includes crops and
livestock. This figure is much lower than the 24 percent share of milk output in the value of crop and
livestock production. Recent years have shown a significant change, as the volume of dairy product
exports has increased four times in four years since 2017-18. Dairy exports doubled in 2021-22, reaching
Rs. 4,742 crore, with a 64 percent increase in volume. Still, exports account for less than 0.5 percent of
the total domestic production of milk. (Ramesh Chand,2023)

Conclusion

The White Revolution is one of India’s most important rural development efforts. It transformed the
country from being milk-deficient to the largest milk producer in the world through progress driven by
cooperatives, technological improvements, and socio-economic inclusion. Its achievements show how
empowering small and marginal farmers, strengthening institutions, and building community ownership
can lead to prosperity across the nation.

Moreover, India's dairy sector has significant potential for both dairy exports and imports. Dairying has
become a key source of income for millions of families in rural areas (Harpreet Kaur, 2018). However,
despite these advancements, challenges remain, including low productivity per animal, unequal socio-
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economic benefits, environmental problems, and inadequate infrastructure for cold chains, feed, and
processing.

Currently, it needs a call for a shift towards sustainability, digital improvements, climate resilience, and
the creation of value-added products to meet global standards and future food security needs. As India
moves toward White Revolution 2.0, the focus should expand beyond just production. It should include
environmental responsibility, efficient use of resources, and inclusive growth that benefits women,
smallholders, and disadvantaged rural communities. In the end, the long-term development and
sustainability of the dairy sector will rely on promoting responsible dairy farming practices, ensuring
animal welfare, and supporting small-scale dairy producers (MOFPI, 2025).

RECOMMENDATIONS

1) Renewable Energy Integration

The dairy value chain has a high energy demand, beginning at the village-level milk pooling sites and
continuing to the transportation of the final products. Efforts to cut energy use in dairy processing involve
switching to sustainable energy sources such as solar or wind power. Using solar energy throughout the
dairy value chain can significantly lower operating costs and ensure the use of eco-friendly energy. The
government is considering a solar program for the dairy industry and is likely to offer financial support
for solar systems. (Vasava S, Kalpesh G,2025)

2) Scope for Value Addition and Product Diversification

Co-operatives can move beyond liquid milk to create higher-margin products like ghee, paneer, butter,
cheese, probiotic drinks, and organic milk. They can introduce premium and health-focused items, such
as low-fat milk, lactose-free milk, and fortified dairy products. (Manisha Singh, Noaman Khatib,2024).
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