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Introduction: India’s Position and the
Opportunity Ahead

India stands at a pivotal moment in the evolution of its
dairy economy. Scale has never been the problem-tens
of millions of small producers already make India the
world's largest milk producer-but the next decade will
be defined by quality, traceability, climate resilience,
and the ability to convert waste streams into income.
The Central Government's move to create three new multi-
state cooperative societies focused on animal feed and
breeding, scientific utilization of cow dung, and the
structured recycling of deceased cattle remains signals
a clear shift toward circularity and bio-security. Yet even
an excellent foundation needs an implementation
engine. The missing piece is a fourth pillar-Capability &
Technology Enablement (CTE)-that equips farmers,
cooperatives, and allied partners with the skills, data
systems, genetics, devices, and greenfodder ecosystems
needed to translate the first three pillars into measurable
and lasting gains for producers.

l. The New Three-Pillar Programme-In Brief
and In Context

Pillar 1: High-quality animal feed and
breeding services

The first pillar targets the most fundamental driver of
dairy performance: the biology of the animal and the
quality of its diet. Feed deficits and inconsistent breeding
practices show up immediately in percow yields, fertility,
and animal health. A multi-state cooperative dedicated
to feed and breeding can consolidate demand for raw
materials, standardize compound feed quality, expand
ration-balancing advisory at the village level, and scale
up synchronized breeding and disease control. In
practice, this means better semen availability, broader
artificial insemination coverage, more reliable last-mile
cold chains, and a uniform breeding calendar-all under
cooperative governance that prioritizes member
outcomes rather than shortterm margins.

Pillar 2: Scientific uvtilization of cow dung
Dung is no longer a nuisance to be disposed of; itis an
input for energy, organic fertilizers, and verified climate
benefits. Organized aggregation by cooperative
societies allows consistent feedstock for biogas or
compressed biogas plants, standardized slurry
processing, and the creation of branded organic soil
amendments. Farmers benefit twice-irst through local
energy access and second through healthier soils and
reduced fertilizer costs. At scale, this pillar unlocks new
revenue streams for producer-members from offtake
contracts and, over time, from environmental markets
and performance-based incentives.

SEP 2025 | 83



OPINION

Pillar 3: Structured recycling of deceased cattle
remains

Bio-safety is inseparable from market confidence and
environmental stewardship. A cooperative system for the
safe removal, rendering, and recycling of deceased
animals prevents disease vectors, establishes traceable
outputs (such as tallow or bone meal where permitted),
and sets responsible standards for occupational safety
and environmental compliance. This is the unglamorous
but critical infrastructure of a modern livestock economy;
when it functions well, supply chains remain resilient
and reputations remain infact.

Together, these three pillars move India's dairy sector
from linear flows to circular, safety-first systems. But to
convert design into delivery, and pilot into pervasive
practice, the country needs a fourth pillar that is explicitly
about people, knowledge, data, genetics, and
technology.

Il. The Missing Piece: Pillar 4-Capability &
Technology Enablement (CTE)

Dr. Narake's proposed fourth pillar fills the capacity and
information gaps that often stall well-designed programs.
CTE is not an add-on; it is the connective tissue that makes
every other investment more productive. Properly structured,
it consists of six tightly linked program lines.

1) Farmer Training & Development-Last-Mile
Human Capital

Training determines how quickly science becomes
standard practice. CTE proposes short, stackable learning
modules (2-4 hours each) delivered through district
unions and village societies. The curriculum should be
practical and repeated in cycles: hygienic milk handling,
mastitis prevention, heat stress mitigation, reproductive
management, new-born calf care, ration balancing, and
digital record-keeping.

® Micro-credentials allow farmers and para-
veterinarians to build recognized competencies;
completion can be linked to preferential access to
breeding services or price incentives for quality milk.

® Peer learning cohorts-10 to 20 producers in a hamlet-
meet monthly, review their data, and troubleshoot.

® Demonstration farms act as local "labs" where
producers see silage pits, low-cost cooling, and sensor-
assisted health monitoring in action.

® Behavioral nudges-alerts for breeding windows,
reminders for dry-cow therapy, or feed-mix prompts-
arrive via cooperative apps in local languages.

When training is continuous and data-enabled, the
everyday metrics move in the right direction: higher
conception rates, lower somatic cell counts, steadier
lactation curves, and better calf survivability.
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2) Genetics & Breeding R&D-Compounding the
Permanent Gains

Genetic improvement is cumulative and permanent; each
cohort of daughters inherits gains that never "unlearn."
CTE envisions a national cooperative breeding
framework that ties field performance data to selection
decisions.

® Dataloop: Every insemination and calving recorded
through animalD platforms; performance metrics
(milk, fat, protein, health events) captured at the
society level and fed into a state and national

dashboard.

® Regional nucleus herds: Well-characterized animals
used to generate semen and embryos emphasizing
fertility, health, heat tolerance, and solids-not just
volume.

® Open performance reporting: Unions publish genetic
trends and conception rates quarterly, aligning semen
distribution with local adaptation goals.

® Field-friendly reproductive tech: Wider access to
heat synchronization, sexed semen where
appropriate, and embryo transfer for rapid
dissemination of superior lines-implemented with
rigorous biosecurity and farmer consent.

The effect is a steady lift in productivity and resilience
that compounds year after year.

3) Software, Data, and the "Cooperative OS"-
From Records to Returns

A modern cooperative needs a digital backbone as
robust as any financial institution. The Cooperative OS
integrates:

® Animal identity and lifecycle records (birth, breeding,
vaccination, health);

® Milk route traceability (who supplied what, when,
and at which quality);

® Quality telemetry (portable milk analyzers, chilling-
center sensors, and automated sampling tied to farmer
payments);

® Payments and financing (ontime payouts, micro-
credit for feed and devices, and livestock insurance
claims);

® Circularity accounting (dung volumes, biogas output,
fertilizer distribution, and verified emissions
reductions).

Layered on top is analytics: predictive health alerts from
activity and rumination sensors; heat stress indices linked
to advisory; and exception monitoring to catch
adulteration or chilling failures. For market-facing
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products, cooperatives can implement traceability
ledgers that secure the identity of milk from farm to
factory, reduce recall costs, and support exportgrade
documentation. The result is trustinternally among
members and externally with buyers and regulators.

4) Green Fodder Ecosystems-Fixing the Binding
Constraint

Feed quality and availability are the sector's bottleneck.
CTE tackles this through a milk-shed fodder strategy:

® Fodder nurseries at union or taluka level propagate
high-yielding varieties and distribute certified seed.

® Community silage hubs rent choppers, sell inoculants,
and offer silage purchase or custom-ensiling services
timed to harvest.

® Hydroponics and azolla pilots cushion summer
shortages; crop-residue densification turns straw into
usable fodder where appropriate.

® Ration balancing tools help farmers combine fodder,
crop residues, and concentrates for target milk solids
at minimum cost.

® Weather-linked advisories push sowing windows and
irrigation alerts; credit lines help farmers buy seed
and silage with repayment aligned to milk payouts.

By institutionalizing fodder planning, cooperatives reduce
volatility in milk supply, improve cow comfort, and raise
solids without disproportionate increases in concentrate
costs.

5) Valve-Chain Productization-From Cow fo
Cow Dung

The circular economy becomes tangible when
cooperatives monetize every stream:

® Energy: Dung aggregated from member households
feeds biogas or CBG plants; cooperatives sign offtake
agreements for gas and digestate, stabilizing
revenues.

® Soil health: Standardized slurry treatment yields
predictable nutrient content; branded organic
fertilizers restore soils, benefiting the same catchment
that supplies the milk.

® Carbon and performance payments: Verified
reductions in fossil fuel use or methane management
can generate additional income for farmers,
especially when cooperatives bundle credits to meet
market thresholds.

® Rendering and bio-safety: Organized collection and
safe processing of deceased animals uphold public
health, reduce environmental burdens, and, where
regulations allow, create inputs for other industries.
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Crucially, the cooperative captures value at each stage
and returns it to members through dividends or better
prices.

6) Devices and Local Manufacturing-Make in
India for Dairy Tech

CTE promotes a domestic ecosystem for wearable
sensors, affordable milk analyzers, chaff cutters, small-
scale digesters, and low-energy milk coolers.
Cooperatives form purchasing consortia to negotiate
prices, enforce calibration standards, and build service
networks. Partnerships with polytechnics and
engineering colleges can channel student
apprenticeships info maintenance crews and innovation
challenges-shortening the distance between design and
deployment.

lll. Why Cooperatives Are the Natural Vehicle

Three advantages make cooperatives the right home
for CTE:

® Scale with legitimacy: Cooperatives already transact
daily with millions of smallholders. Because they are
owned by producers, trust and participation are
structurally embedded.

® Federated architecture: Village societies, district
unions, and state federations provide a ready-made
operating system for training rollouts, device service
networks, breeding logistics, and fodder programs.

® Financial plumbing: Milk payments, input credit, and
member dividends give cooperatives the levers to
align incentives-rewarding quality, training
completion, data submission, dung aggregation, and
bio-safety compliance.

When the same institution that buys your milk also trains
your household, services your animals, finances your
fodder seed, and pays you for dung, friction disappears
and adoption accelerates.

IV. What the World Can Teach Us-And How to
Adapt It

New Zealand's farmer-owned genetics model shows
how national herd improvement, anchored in herd
testing and rigorous data, can compound productivity
and profitability for decades. The lesson is not to copy
breeds or climate strategies but to copy the discipline of
measurement and selection.

The Netherlands-Flanders cooperative breeding system
demonstrates how genomic selection across large, well-
documented populations can simultaneously improve
yield, solids, health, and fertility traits. The transferable
practice is open, data-rich breeding value systems that
guide everyday insemination decisions in the field.
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Israel's high-tech dairying highlights what is possible
when sensors, ration optimization, heat-stress
management, and genetics are tightly integrated and
monitored. The takeaway for India is not a one-to-one
yield target but an implementation culture that treats
data as a daily management tool.

Ireland's knowledge-transfer approach illustrates the
power of structured advisory: discussion groups, farm
walks, and standardized metrics (e.g., milk solids per
cow, grazing days used). India's cooperatives can
adapt this by creating village-level cohorts that review
their metrics monthly and set incremental, achievable
targets.

Across these examples, the common denominator is
capability plus data. Not technology for its own sake,
but technology deployed through trusted institutions that
train, measure, and iterate.

V. Implementation Blueprint-From Policy to
Practice in 24 Months

A credible CTE rollout is neither vague nor open-ended.
It is specific, staged, and measurable.

e Governance and Program Design
(Months 0-3)

Create a National CTE Mission co-steered by the
cooperative and animal-husbandry ministries with NDDB
as the technical secretariat. Constitute five technical
working groups-Training, Genetics, Digital, Fodder, and
Circularity-each co-chaired by a state federation and
an ICAR institute or technical partner. Publish model
operating procedures and minimum standards for data,
animal welfare, bio-security, and device calibration.

e Digital Backbone and Data Standards
(Months 0-6)

Adopt a single animallD schema and interoperable
data protocols across all participating unions. Build a
shared farmer and animal registry, integrate milk route
and quality data, and standardize payment messages
so that incentives (for training completion, quality, dung
aggregation) are automatically calculated and remitted.
Establish a secure traceability ledger for pilot export
routes.

e Training and Certification (Months 3-12)
Stand up District Dairy Skills Hubs within existing union
infrastructure. Train trainer cohorts; deploy micro-modules
with clear assessments; roll out para-vet certification; and
embed training completion into cooperative bylaws for
service eligibility. Offer community sessions for women
producers and youth to strengthen household-level
capability.
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® Genetics and Reproductive Services
(Months 3-18)

Set up regional nucleus herds in diverse agro-climatic
zones; map semen supply to local adaptation goals;
and publish quarterly dashboards on conception rates
and genetic trends. Expand synchronized breeding
campaigns and field-ready embryo transfer, tightly
governed by veterinary protocols and animal-welfare
standards.

® Fodder and Feed (Months 3-24)

Launch fodder nurseries and silage hubs in each pilot
milk-shed; provide seed kits on credit; and onboard local
entrepreneurs for custom chopping/ensiling. Roll out
ration-balancing apps and helplines to cut concentrate
costs while improving solids and animal health. Where
suitable, pilot hydroponic or azolla units and assess cost-
benefit transparently.

e Dung to Value (Months 6-24)

Commission a cluster of biogas/CBG plants around large
unions with firm offtake agreements; implement slurry
standardization for branded soil amendments; and set
up logistics for safe collection and rendering of
deceased animals. Establish revenue-sharing rules that
return value to participating households and build
reserves for maintenance.

e Devices and Local Manufacturing
(Months 6-24)

Run a national tender for wearable sensors, analyzers,
and small equipment, specifying performance,
calibration, and service requirements. Create a repair
and calibration guild of certified local technicians,
including polytechnic graduates attached to unions.
Offer device leasing with repayments deducted from
milk payouts.

e Funding and Risk Management.

Blend budget allocations with cooperative capex,
concessional credit, CSR partnerships, and where
feasible, climate-finance instruments that pay for verified
outcomes. Create a quality and bio-safety insurance pool
at the federation level to buffer shocks and reward
compliance.

® Measurement and Public Reporting.

Publish a national CTE dashboard every quarter with a
small set of outcome metrics: conception rate, days-open,
milk solids, mastitis incidence, fodder cost per liter,
verified energy produced from dung, and verified
emissions reductions. Make the data open across unions
to foster healthy competition.

VI. What Success Looks Like-Clear,
Comparable KPIs

Trade magazines often ask: "How will we know it's
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working?" CTE is designed to be auditable.

® At the farm: shorter calving intervals; higher
conception rates; lower clinical mastitis; steadier
lactation curves; healthier calves; reduced heat-stress
days (measured via simple indices).

® At the society: higher share of milk meeting top
quality grades; lower evening-morning variability
through better feed and cooling; improved on-time
payments; rising training participation.

® Atthe union: verifiable increases in milk solids; lower
rejection rates at plants; traceability coverage across
routes; a functioning carbon and circularity ledger;
and published genetic-trend lines.

® Forthe ecosystem: more fodder grown locally; better
soil organic matter in the catchment; more renewable
energy; and safer, standardized handling of
deceased animals.

Each indicator ties directly back to one or more of the
four pillars, making attribution clear and course correction
straightforward.

VII. Four Puzzles Solved-and Future Resonance

Puzzle 1: Input Quality and Productivity

The first pillar ensures reliable feed and better breeding
services. The fourth pillar multiplies those gains by training
farmers to use rations effectively, recording and using
field data, and resetting breeding to optimize for fertility
and solids-not just volume. Over time, this raises per-
animal productivity while improving animal welfare and
reducing avoidable veterinary costs.

Puzzle 2: Waste, Climate, and Risk

The second and third pillars convert environmental
liabilities into assets through dungto-energy and safe,
traceable handling of deceased animals. The fourth
pillar adds the business models and measurement
systems that turn pilots into predictable cash flows-offtake
contracts for gas and fertilizers, cooperative pricing for
dung aggregation, and verified credits for climate
performance. This reduces income volatility and funds
further upgrades without over-reliance on subsidies.

Puzzle 3: Quality, Transparency, and Market
Access

Indian dairy cannot rest on volume; premium markets
demand verified quality and quick, accurate traceability.
The fourth pillar equips cooperatives with the software,
ledgers, and analyzers necessary to link payment to
quality, automate compliance, and, where needed,
manage recalls efficiently. That confidence is invaluable-
domestically with institutional buyers and globally in
quality-sensitive segments such as infant nutrition or
specialty cheese.
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Puzzle 4: Institutional Scale and Learning

Cooperatives already handle procurement and
payments; CTE transforms them into learning systems.
With common data standards and public dashboards,
unions can spot what works, share playbooks, and
improve faster. The result is a self-reinforcing loop: more
data enables better services; better services drive higher
yields and incomes; higher incomes deepen cooperative
participation; deeper participation yields better data still.

Fufure Resonance

When the fourth pillar is added to the three already
announced, India gets an end+o-end cooperative stack:
inputs and breeding (Pillar 1), waste-to-value (Pillar 2),
bio-safety and rendering (Pillar 3), and capability and
technology enablement (Pillar 4). This architecture
converts circularity from the language of workshops into
the reality of villages. It aligns farmer incentives with
national prioritiesfood security, clean energy, healthy
soils, export credibility-and it does so through institutions
that the rural economy already trusts.

Conclusion: A Practical Call to Action

The fastest way to make the three new cooperative
societies succeed is to embed Capability & Technology
Enablement at their core from day one. That means
budgeting for skill hubs alongside feed plants;
publishing data standards alongside semen delivery
schedules; pairing every biogas digester with a slurry-
to-soil plan and every traceability claim with a calibration
protocol. It means naming a small set of outcome metrics
and making them public, union by union, quarter by
quarter. Most importantly, it means reinforcing the
cooperative promise: that value created anywhere in
the chain-on the farm, in the plant, or at the digester-
returns to producer-members in transparent ways.

India's first dairy revolution organized the village to
collect milk. The next one will organize knowledge, data,
and devices to unlock value from everything the animal
eats and everything it produces. The three pillars get
the structure right. The fourth pillar-Capability &
Technology Enablement-makes it work.
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