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1. Strategic Context

Bihar is a fundamentally different opportunity from Rajasthan or Maharashtra. Where Rajasthan is defined by
aridity and water scarcity, and Maharashtra by organised commercial dairy, Bihar is India's densest smallholder
livestock economy — a state where animals are not primarily commercial dairy assets but daily household
income infrastructure.

The state has three broad livestock geographies that define the deployment strategy:

* North Bihar flood-prone dairy and goat belt: Muzaffarpur, Samastipur, Darbhanga, Madhubani, Sitamarhi, East
Champaran, West Champaran, Supaul, Araria, Purnea, Katihar — high livestock density but major flood risk
every monsoon.

* Central Bihar dairy-access belt: Patna, Nalanda, Vaishali, Begusarai, Bhojpur, Saran — best mix of density,
market access, infrastructure and partner ecosystem. First-wave priority.

* South Bihar dryland and mixed livestock belt: Gaya, Nawada, Jamui, Banka, Aurangabad, Rohtas, Kaimur —
drier, less organised, mixed cattle-goat systems. Longer-term opportunity.

Bihar Smallholder Paradox

Bihar has one of India's largest livestock bases (~65 million animals), extremely high rural household livestock ownership,
and severe green fodder stress — yet almost no organised commercial fodder market exists. The vast majority of
livestock feeding relies on crop residue, open grazing, and seasonal green grass. This creates an enormous untapped
opportunity: not just as a fodder supply chain, but as the foundational smallholder nutrition infrastructure for one of India's
most livestock-dependent rural economies.

2. Why Bihar Matters for Shunya

A. Livestock as household-level income infrastructure

Bihar's rural economy is structured around small and marginal households. In many districts, livestock is not
merely a commercial dairy enterprise — it is a daily liquidity asset, especially for small farmers, landless
households, and women-managed livestock systems. When a cow or buffalo produces more milk due to
improved nutrition, that is immediate daily income, not a delayed quarterly output.

Shunya's model can become more than fodder supply in Bihar. It can become daily nutrition support, productivity
stabilisation, household income improvement, animal health infrastructure, and ultimately a data-led livestock
services platform at village scale.

B. High livestock density but acute land constraint

Bihar's average landholding is approximately 0.39 hectares — the lowest in India. Rural density in many
northern districts exceeds 1,100 persons per square kilometre. This combination means that enormous
numbers of animals are present within short geographic distances, but farmers cannot grow green fodder
reliably on their own land.

This is precisely the structural condition that makes hydroponic fodder the right product: it decouples green
animal nutrition from land availability. The Shunya GLC model solves the land constraint that no other fodder
solution addresses.

C. Floods are a major operating variable

North Bihar is among the most flood-prone regions on the planet. The Kosi, Gandak, Bagmati, Kamla-Balan,
and Mahananda rivers flood annually. In high-water years, tens of thousands of villages are inundated. This
affects fodder availability, animal health, route continuity, storage reliability, and GLC siting decisions.

For Shunya, Bihar cannot be approached without a flood-risk and climate-risk layer integrated into every site
selection, cluster prioritisation, and operating plan decision.

D. Water quality is a non-negotiable concern

Unlike Rajasthan where water scarcity is the primary concern, Bihar faces a different water challenge:
contamination. Bihar's Economic Survey 2024-25 documented groundwater contamination across multiple
districts, including arsenic, fluoride, uranium, iron, and nitrate. For hydroponic systems, contaminated water
directly affects crop quality and potentially livestock health.
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Every GLC site in Bihar must go through water testing, filtration planning, TDS and pathogen risk assessment,
and source reliability checks before commissioning.

E. The JEEVIKA advantage

Bihar's JEEViIKA programme (Bihar Rural Livelihoods Project, BRLPS) has created one of India's largest state
SHG networks — approximately 10 million members across all 38 districts. This pre-existing last-mile channel
of trusted women's self-help groups can serve as the primary activation infrastructure for FAAS at village scale,
removing the need to build farmer relationships from scratch in each new geography.

The JEEViIiKA Advantage

JEEVIKA is Shunya's most significant built-in distribution asset in Bihar. Unlike states where Shunya must establish
farmer relationships from zero, JEEVIKA SHG federations in every block already have structured meetings, digital
payment infrastructure, trusted community relationships, and experience with livelihood products. An SRP model layered
on top of JEEVIKA could compress village-level activation timelines from 3—6 months to 4—6 weeks in priority districts.

3. Strategic Objective

The objective in Bihar is not simply to find the districts with the most livestock. The core question is: where can
Shunya create a repeatable daily delivery habit among small livestock holders, at economics that make both
the GLC partner and the farmer sustainable?

Bihar is not the best state for a purely premium, productivity-led launch. It is suited to: dense village cluster
models, SRP and partner-led activation, cooperative and institutional partnerships, combined goat and dairy
nutrition, low-ticket subscriptions, and government or development-sector pilots in difficult geographies.

Precision Deployment Principle

In Bihar, every district must be evaluated on two dimensions simultaneously: livestock demand potential AND operational
deployability (flood safety, route economics, partner availability, water access). A district scoring 8.5 on demand but 4.5
on water-climate risk is not a first-wave district. The Tier-1 districts in this paper are the ones where both conditions are
met to a sufficient standard.

4. Bihar GeoSmart Scoring Framework

The standard seven-bucket GeoSmart model is applied to Bihar without weight adjustment. Unlike Rajasthan
(where Water is elevated to 15%), Bihar uses the base weights because the primary constraint is not absolute
water scarcity but rather flood-operational risk and demand density — both already captured in the
Water/Climate and Operational Feasibility buckets.

Bucket Wt. ‘ Bihar Interpretation

Cattle, buffalo, goat density; livestock per rural household; 20th Livestock Census

. . o
Livestock & Dairy Demand 25% block-level data

Land scarcity (avg 0.39 ha holdings); flood-induced disruption; seasonal green

0,
Fodder Stress 15% fodder gaps
Economic & Monetization 15% Milk .mgrket access, daily cash flow, ability to sustain subscription; COMFED/Sudha

proximity

Operational Feasibility 15% | Village density, road access, delivery continuity during monsoon, labour availability
Water & Climate Risk 10%  Flood exposure, waterlogging, groundwater arsenic/fluoride contamination, humidity
Ecosystem & Policy 10% Ba\rﬂy} cooperatives, vet infrastructure, SHGs/JEEVIKA, govt programmes (BRLPS,
Adoption Readiness 10% Smallholder feeding practice, local champions, willingness to purchase daily feed

Note on scoring for north Bihar flood districts: districts like Madhubani, Sitamarhi, Supaul, Saharsa, and
Madhepura score high on Demand and Fodder Stress but are penalised in Water/Climate (low scores for flood
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exposure) and Operational Feasibility (route reliability). Their final scores reflect real deployment difficulty, not

lack of livestock need.

5. Data Sources for the Bihar Benchmark Model

Data Layer
Livestock population
State milk output
Fodder deficit estimates
Feed & fodder supply

Flood risk & waterlogging

Water quality (arsenic/F)

Dairy cooperative ecosystem
SHG & livelihood data
Demographic & density data

Veterinary infrastructure

Shunya overlay

6. Bihar at a Glance

Recommended Source

20th Livestock Census 2019, DAHD — Bihar district/block/village-level dataset (Data.gov.in /

Dataful)
Basic Animal Husbandry Statistics 2024/2025 (DAHD) — Bihar milk production trends

ICAR-IGFRI Fodder Resources Development Plan for Bihar — state-specific green fodder
gap analysis

All India Assessment of Livestock Feed and Fodder (Directorate of Economics & Statistics)

Bihar Disaster Management Authority (BDMA); NDMA district flood hazard maps; IMD
historical data

Bihar Economic Survey 2024-25; CGWB Bihar groundwater quality reports; state public
health data

COMFED/Sudha Dairy annual report; district milk union routes and procurement data
JEEVIKA/BRLPS district programme reports; SHG membership and income data
Census 2011 rural density; projected 2024 estimates; worker classification by district
Bihar Animal Husbandry & Fisheries Department; vet hospitals and dispensary network

VAR data, farmer survey results, SRP activation logs, partner leads and district conversion
rates

Key Parameter Bihar Context

Total districts

Total livestock (2019 Census)

Livestock per rural household

Average landholding
Rural population density

Flood-affected districts

COMFED/Sudha cooperative reach

JEEVIKA SHG network

GeoSmart Tier-1 districts (>=7.3)

Estimated seasonal fodder deficit

38 districts across 3 livestock geographies

Cattle & buffalo: ~37 million | Goat: ~26 million | Total ~65M+

Approx. 1.2—1.8 animals per smallholder household (among highest in India)
~0.39 ha — lowest in India; severe green fodder land constraint

Highest in India (~1,102 persons/sq km in many north Bihar districts)

~20 of 38 districts face annual or periodic flooding (Kosi, Gandak, Bagmati rivers)
26+ districts covered; Bihar State Milk Co-operative Federation (COMFED)

~10 million members across 38 districts — India's largest state-level SHG
programme

6 districts (Patna, Muzaffarpur, Samastipur, Vaishali, Begusarai, Nalanda)

35-45% green fodder shortfall in peak summer (April-June) and post-flood (Sep—
Oct)

7. District Ranking for GLC Expansion

Scores below are a strategic first-cut on a 0-10 scale using the seven-bucket GeoSmart model. They are
source-anchored and directionally robust, but should be converted into a raw-data Excel model before
investment decisions. Colour coding: Green = Score >=7.3 (Tier-1), Amber = 6.5-7.2 (Tier-2), Red = <6.5 (Tier-
3 / partner/govt-led).
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District ':‘;;j: Eco 15% ‘ E‘:gf}zs ﬁ%z/‘:t Score Priority
1 Patna 8.2 7 8.5 8.8 6.2 8.5 8 7.7 Anchor-led launch
2 Muzaffarpur 8.8 8 7.5 7.8 515) 7.8 7.8 7.6 Strong launch
3 Samastipur 8.8 8 7.3 7.8 5.5 7.5 7.8 7.5 Strong launch
4 Vaishali 8.5 7.8 7.5 8 5.8 7.8 7.8 7.5 Cluster launch
5 Begusarai 8.2 7.5 7.8 8 5.8 7.8 7.8 7.4 Cluster launch
6 Nalanda 8 7.5 7.8 8 6 7.8 7.5 7.3 Strong launch
7 East Champaran 8.8 8.5 7 7.2 5.2 7 7.5 7.2 High-need launch
8 West Champaran 8.5 8.2 7 7 5.2 7 7.3 71 High-need pilot
9 Saran 8 7.8 7.2 7.5 55 7.2 7.5 71 Cluster support
10 | Darbhanga 8.2 8.2 7 7 5 7.2 7.3 7.0 Flood-adj. pilot
11 | Bhojpur 7.8 7.5 7.5 7.8 5.8 7.5 7.3 7.0 Selective launch
12 | Madhubani 8.2 8.5 6.8 6.8 4.8 7 7.2 6.9 Flood-prone pilot
13 | Gaya 7.8 8 7.2 7.5 55 7.2 7.2 6.9 Dryland cluster
14 | Rohtas 7.5 7.5 7.5 7.8 5.8 7.3 7.2 6.9 Selective
15 | Sitamarhi 8 8.5 6.8 6.8 4.8 6.8 7 6.8 Flood-prone pilot
16 | Purnea 8 8 6.8 7 5.2 7 7 6.8 Cluster pilot
17 | Katihar 7.8 8 6.8 7 5 6.8 7 6.7 Flood-adjusted
18 | Siwan 7.5 7.5 7 7.2 515) 7 7 6.7 Selective
19 | Gopalganj 7.5 7.8 7 7 5.3 7 7 6.7 Selective
20 | Araria 7.8 8.2 6.5 6.8 4.8 6.5 6.8 6.6 Govt/partner-led
21 Supaul 7.8 8.5 6.5 6.5 4.5 6.5 6.8 6.5 Flood-prone pilot
22 | Nawada 7.2 8 6.8 7 515 6.8 6.8 6.5 Dryland pilot
23 | Aurangabad 7.2 8 6.8 7 5.5 6.8 6.8 6.5 Dryland pilot
24 | Kaimur 7 7.8 6.8 7 5.8 6.8 6.8 6.5 Selective
25 | Bhagalpur 7 7.5 7 7.2 5.2 7 6.8 6.5 Selective
26 | Jehanabad 7 7.5 6.8 7 5.8 6.8 6.8 6.4 Selective
27 | Saharsa 7.5 8.3 6.5 6.5 45 6.5 6.8 6.4 Flood-prone pilot
28 | Madhepura 7.5 8.3 6.5 6.5 4.5 6.5 6.8 6.4 Flood-prone pilot
29 | Munger 6.8 7.3 6.8 7 5.5 6.8 6.5 6.3 Selective
30 | Khagaria 7.2 8.2 6.3 6.5 4.8 6.5 6.8 6.3 Flood-adjusted
31 | Buxar 6.8 7.3 6.8 7 5.8 6.8 6.8 6.3 Selective
32 | Arwal 6.8 7.5 6.5 6.8 5.8 6.5 6.5 6.2 Pilot
33 | Sheikhpura 6.8 7.5 6.5 6.8 5.5 6.5 6.5 6.2 Pilot
34 | Lakhisarai 6.8 7.5 6.5 6.8 515) 6.5 6.5 6.2 Pilot
35 | Banka 7 8 6.2 6.5 5.2 6.2 6.5 6.2 Govt/partner-led
36 | Jamui 7 8 6.2 6.5 5.2 6.2 6.5 6.2 Govt/partner-led
37 | Kishanganj 6.8 7.8 6.2 6.5 5 6.3 6.5 6.1 Partner-led
38 | Sheohar 6.5 8 6 6.2 4.8 6 6.2 5.9 Govt-led

The Central Belt Advantage

Districts ranked 1-6 (Patna, Muzaffarpur, Samastipur, Vaishali, Begusarai, Nalanda) form Bihar's most deployable first-
wave belt. This corridor offers the strongest combination of livestock density, market access, COMFED infrastructure,
road connectivity, and operational feasibility. These 6 districts should anchor all first-wave investment decisions.

8. Interpretation of the District Ranking

A. Central and north-central Bihar leads the rollout
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The strongest first-wave belt is Patna, Muzaffarpur, Samastipur, Vaishali, Begusarai, Nalanda. This corridor
offers the best combination of dense livestock households, better market access, stronger road connectivity,
better monetisation opportunities, proximity to COMFED infrastructure, manageable supervision logistics, and
the highest probability of subscription habit formation.

B. Muzaffarpur-Samastipur-Vaishali is the strongest rural FAAS cluster

Perhaps the most commercially interesting cluster in Bihar. High rural livestock density, intense smallholder
concentration, and proximity to market systems make this the ideal geography for classic farmer-facing FAAS
at village scale. Muzaffarpur district's Sudha milk union provides an additional anchor for GLC co-location and
route co-design.

C. Patna is the anchor-led demonstration district

Patna may not be the most intensely rural livestock district, but it has the highest ecosystem strength,
institutional partner access, investor visibility, logistics infrastructure, and government engagement potential in
the state. The recommended model: one demonstration GLC, institutional dairy farm clients, gaushalas,
government-facing pilots, and app-based data capture infrastructure that then supports rural expansion.

D. Champaran belt has high need but higher execution risk

East Champaran and West Champaran are important for livestock density and smallholder relevance. Both
score highly on Demand (8.8, 8.5) and Fodder Stress (8.5, 8.2). However, both have significant flood exposure
and require careful route design, local partner strength, and a monsoon operating plan before launch.

E. North Bihar flood districts require flood-adjusted deployment

Darbhanga, Madhubani, Sitamarhi, Supaul, Saharsa, Madhepura, Araria, Katihar, and Khagaria have strong
livestock need, but annual flooding can disrupt both fodder availability and delivery routes. These districts should
be approached through elevated or flood-safe GLC siting, route redundancy, monsoon operating protocols,
local buffer storage, and partner-led activation with government or CSR co-investment.

F. South Bihar is a dryland and mixed livestock opportunity

Gaya, Nawada, Aurangabad, Rohtas, Kaimur, Banka, and Jamui are not the highest first-wave commercial
districts, but represent an important dryland livestock nutrition opportunity for a later wave. Mixed cattle-goat
systems, NGO (PRADAN) networks in tribal areas, and government scheme convergence make these districts
suitable for pilot-first, partner-led entry.

9. Recommended Bihar Cluster Strategy

# Cluster Name Key Districts Strategy Type ‘ Deployment Model Wave

Central Commercial @ Patna, Nalanda, Vaishali, Begusarai, A Anchor + Demo GLC; institutional offtake; .

1 h L Immediate
Access Bhojpur institutional app-based data capture

2 North-Central Rural | Muzaffarpur, Samastipur, Classic smallholder | SRP-led village activation; dense Q1-Q2
FAAS Cluster Darbhanga, Saran FAAS route building

3 Champaran East Champaran, West Champaran, | High livestock Partner-led district anchor; avoid Q2-Q3
Livestock Belt Gopalganj, Siwan demand monsoon-vulnerable siting

4 North Bihar Flood- Madhubani, Sitamarhi, Supaul, Flood-resilient Elevated GLC siting; route Q3-Q4
Adjusted Cluster Saharsa, Araria, Katihar, Khagaria model contingency; CSR/govt support

5 South Bihar Dryland | Gaya, Nawada, Aurangabad, Mixed cattle-goat Goat/dairy pilot; NGO (PRADAN) Q4+
Livestock Cluster Rohtas, Kaimur, Banka, Jamui nutrition linked; water test first

Cluster 1: Central Commercial-Access Cluster (Patna, Nalanda, Vaishali, Begusarai, Bhojpur)

Best for anchor-led launch, institutional credibility, route expansion infrastructure, partner development, and
investor-visible proof of concept. Recommended model: one demonstration GLC in Patna peri-urban belt,
farmer trials in nearby villages, institutional customers (dairy farms, gaushalas, FPOs) for base demand, and
app-based data capture.
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Cluster 2: North-Central Rural FAAS Cluster (Muzaffarpur, Samastipur, Darbhanga, Saran)

Best for classic farmer-facing FAAS, dense village routes, household livestock penetration, and daily delivery
habit formation. Recommended model: SRP-led village activation using JEEVIKA SHG networks, local
champions, small subscription packs (5—10 kg/day), strong customer education, and NAF plus animal nutrition
advisory integration.

Cluster 3: Champaran Livestock Belt (East Champaran, West Champaran, Gopalganj, Siwan)

Best for high-livestock-demand smallholder dairy, farmer group activation. Recommended model: partner-led
pilot with district-level anchor first, avoid monsoon-vulnerable siting, include goat and smallholder dairy use
cases. Requires flood-risk assessment and local partner capacity before committing.

Cluster 4: North Bihar Flood-Adjusted Cluster (Madhubani, Sitamarhi, Supaul, Saharsa,
Araria, Katihar, Khagaria)
Best for high-need interventions where the human and animal cost of fodder disruption is highest.

Recommended model: flood-safe GLC siting (elevated, BDMA-approved locations), route contingency plans,
community-level pilots, and possible CSR, government, or NABARD development co-investment.

Cluster 5: South Bihar Dryland Livestock Cluster (Gaya, Nawada, Aurangabad, Rohtas,
Kaimur, Banka, Jamui)

Best for mixed livestock nutrition combining cattle and goat. Recommended model: pilot-first, PRADAN or
government NGO-linked, goat and dairy combined nutrition use case, mandatory water-quality testing before
site selection, smaller initial GLC capacity with expansion upon subscription validation.

10. Flood Risk & Water Quality Assessment by Zone

Bihar's flood geography requires every GLC deployment decision to be made with explicit flood-zone
awareness. The table below classifies districts by flood severity and associated water quality risk. These
classifications must be overlaid with block-level BDMA flood hazard maps before final site selection.

Flood Zone Districts Flood Risk Water Quality Risk Hydroponic GLC Implication

Flood-safe elevated siting mandatory; 30-

Kosi-Gandak Supaul, Saharsa, Madhepura, Extreme  Arsenic + Iron (high . .
Extreme Sheohar, Sitamarhi (annual)  severity) gz%/o?:féi:nsrtsi:ig;i;ug” water filtration
Northern Flood Darbhanga, Madhubani, Araria, High Elevated siting; secondary route backup;

Arsenic, Iron (moderate)

Belt Katihar, Khagaria (seasonal) monsoon operating plan before launch
Gangetic Muzaffarpur, Samastipur, Vaishali, Moderate . Water testing required at site; backup route
L S o . Iron, Nitrate (moderate) L . . . s

Transition Saran, Gopalganj, Siwan (localised) design; avoid lowest-lying village siting
Central Plain Patna, Nalanda, Bhojpur, Buxar, Low- Fluoride pockets (site- ftletli-jgredc:‘ﬂfr;li:c)ﬁ'anr?of'li?og)(ﬁiits-t;vave
Begusarai, Nalanda Moderate | specific) S P Y
commissioning
South Bihar Gaya, Nawada, Aurangabad, L Iron, limited borewell Test for iron and bore reliability; RO if
: ow . .
Dryland Rohtas, Kaimur recharge needed; dry-season water storage planning

Standard water quality test; no elevated
flood risk; good conditions for later-wave
GLCs

Munger, Bhagalpur, Banka, Jamui, Minimal Fluoride patches

Southeast Bihar Lakhisarai (localised)

The Non-Negotiable Bihar Flood Operating Rule

No GLC in the Kosi-Gandak Extreme zone (Supaul, Saharsa, Madhepura, Sheohar, Sitamarhi) should be commissioned
without: (1) site elevation >1.5 feet above highest recorded flood mark, (2) verified alternate road access, (3) 30-day
fodder buffer storage, (4) named flood-response coordinator, and (5) monsoon operating plan approved before the June
30 deadline each year. Violating any of these conditions creates irreversible GLC damage risk and partner trust failure.

Water First Principle

Every GLC site in Bihar — regardless of geography — must undergo water testing before commissioning. Arsenic
contamination >10 ppb has been documented across north and central Bihar districts. Fluoride >1.5 mg/L has been
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found in south Bihar pockets. Hydroponic crops grown in contaminated water directly affect livestock health and can
compromise the entire value proposition. Water testing is not optional; it is a non-negotiable site-approval gate.

11. Bihar-Specific GLC Siting Principles

Given the unique combination of flood exposure, water quality risk, and smallholder density, Bihar GLCs require
siting decisions that go beyond standard criteria. The following principles must be applied to every site

evaluation in Bihar.

Siting Principle

Bihar-Specific Application

Flood elevation clearance

Village density radius

Water source verification

Road and route reliability

Partner anchor requirement

In all north Bihar districts, GLCs must be sited at least 1-2 feet above the recorded highest
flood watermark for that village. Avoid sites near river floodplains, drainage channels, and
known waterlogging zones. Use BDMA hazard maps and local knowledge.

Minimum 20 paying livestock households within a 3-km delivery radius before committing to a
GLC site. In dense central Bihar (Muzaffarpur, Samastipur, Vaishali), this threshold is easily
met; in south Bihar, it requires cluster aggregation.

Mandatory water testing before any GLC site is finalised. Test for TDS, arsenic, fluoride, iron,
and nitrate. Sites with arsenic >10 ppb or fluoride >1.5 mg/L must have filtration installed. Reject
sites with no viable alternate source.

GLC site must be accessible year-round including during monsoon. Assess kutcha road
vulnerability. In flood-prone belts, confirm alternate road exists when primary route floods.
Delivery economics break if routes are inaccessible >3 weeks/year.

Every GLC in Bihar should have a named local anchor: a COMFED milk collection point, a
JEEVIKA SHG cluster, a vet or AH extension worker, or a local champion with 20+ farmer
relationships before site approval.

12. Seasonal Operating Calendar

Season

Winter (Nov-Feb)

Pre-summer (Mar—
Apr)

Peak Summer (May-
Jun)

Monsoon Onset (Jul)

Peak Floods (Aug—
Sep)

Flood Recession
(Oct)

Fodder & Field Situation ‘ D e Recommended Action
emand
Rabi crop growing season; moderate Best commissioning window for south and central
green fodder availability; cold nights; Medium Bihar GLCs; onboard partners; finalize delivery
stable livestock condition routes

Post-rabi harvest; fodder stress
beginning; heat building; livestock High
productivity begins declining

Strong FAAS demo window; activate central belt
farmer subscriptions; pre-summer push messaging

Extreme heat (40—-44°C); severe green Peak GLC demand — central belt GLCs prove
fodder scarcity; highest livestock Very High = maximum value; Muzaffarpur-Samastipur route at full
stress period statewide capacity

Southwest monsoon arrival; Kharif
planting begins; north Bihar rivers

rising rapidly

Maximum flood inundation in Kosi-
Gandak belt; routes disrupted; post-
flood fodder gap forming

Floodwaters receding; post-flood
fodder gap at maximum; recovery High
period for livestock health

High / Flood-risk activation in north Bihar; hold expansion;
Disruption | check route continuity; pre-position buffer stock

Critical (N. | Flood-contingency operations; activate flood-safe
Bihar) GLC sites; south and central Bihar continue normally

Post-flood reactivation — most important nutrition
window in north Bihar; partner-led reconnection

13. Partnership Landscape
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Bihar's partnership ecosystem differs significantly from other states. JEEVIKA (BRLPS) is the single most
distinctive asset — no other state has a comparable scale of organised, trusted, digitally-connected smallholder
women's SHG network available as a potential distribution channel for FAAS.

Institution / Partner ‘ Coverage Strategic Relevance

Bihar State Milk Co-operative Federation; daily milk procurement routes; ideal
26+ districts state-wide | co-location partner for urban and peri-urban GLCs; credibility anchor for dairy
farmer subscription

COMFED / Sudha Dairy

JEEVIKA (BRLPS)

Bihar Animal Sciences
Univ. (BASU)

ICAR-IGFRI (Patna unit)

NABARD Bihar RO

Bihar AH & Fisheries Dept.

PRADAN

COMFED District Unions

Private Dairies (Parag,
Heritage)

District Admin / ATMA

All 38 districts

Patna (state-wide
reach)

State-wide technical

All districts

State-wide

Gaya, Nawada, Jamui
belt

District-specific

Patna, Muzaffarpur,
Bhagalpur

All districts

Bihar Rural Livelihoods Project; ~10M SHG members; existing trusted last-mile
channel; ideal for smallholder FAAS village activation and SRP recruitment

Premier animal sciences institution; validation research, veterinary outreach,
institutional GLC demo sites; trial data for FAAS proof-of-concept

Prepared Bihar Fodder Resources Development Plan; technical legitimacy for
fodder deficit framing; can co-publish validation data

Rural finance backbone; DEDS (Dairy Entrepreneurship Development
Scheme) subsidy up to 25%; FPO-linked credit for GLC partner financing

Extension network; vet hospitals and dispensaries; livestock census data;
convergence with NLM (National Livestock Mission) schemes

Development NGO with deep south Bihar tribal and marginal farmer networks;
trusted channel for south Bihar dryland livestock pilots

Muzaffarpur, Samastipur, Vaishali, Begusarai milk unions; direct route overlap
with Cluster 2 FAAS delivery corridors

Urban and peri-urban premium off-take; institutional GLCs for dairy farms and
processing units in city belts

Agricultural Technology Management Agency; KVK-linked demo sites;
government scheme convergence for pilot GLCs

14. Unit Economics for Bihar

Bihar's unit economics reflect lower prevailing market prices (compared to Maharashtra or Karnataka),
mandatory water filtration costs, and the unique flood-resilience add-on costs for north Bihar deployments.
Payback periods are longer than premium states but remain viable with the right density and partner model.

Parameter

GLC capacity (trays/day)

Estimated fodder output (kg/day)

Farmers served (@ 8-10 kg/day)
Indicative base capex (INR lakh)

Water filtration add-on
Flood resilience add-on

DEDS / NLM subsidy coverage
FAAS price (smallholder rate)
Est. monthly revenue (INR lakh)
Monthly OpEx (incl. filtration)
EBITDA (central belt)

Payback period (central belt)
Payback period (flood belt)
Water requirement (L/day)

Small GLC
100 trays
~150 kg

15-20 households
5-8
RO: +0.5-1 lakh

Elevated platform: +0.3
lakh

25-35%

INR 18-22/kg
0.6-0.8
~INR 25-30K
INR 30-50K/month
22-28 months
28-36 months
~1,200 L

Medium GLC
200 trays
~300 kg

30-40 households
10-14
RO: +1-1.5 lakh

Buffer storage: +0.5 lakh

25-35%
INR 20-25/kg
1.2-1.6
~INR 45-55K
INR 65-105K/month
18-24 months
24-30 months
~2,400 L

Large GLC
400 trays
~600 kg
60-80 households
18-24
RO/UF: +1.5-2.5 lakh

Full flood-safe design: +1-2 lakh

25-35%
INR 22-28/kg
2.4-3.2
~INR 80-100K
INR 1.4-2.2 L/month
15-20 months
20-26 months
~4,800 L
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Note: Bihar FAAS pricing should be calibrated to demonstrated milk-yield improvement. A 5—10% milk output
gain per household reduces effective subscription cost to near-zero when measured against incremental
income. This proof point is the primary sales tool for subscription conversion in smallholder markets.

15. Product & Messaging Strategy for Bihar

A. Smallholder dairy message (Hindi)

"Roz ka taaza hara poshan, pashuon ke liye behtar sehat aur doodh ki sthirta ke liye." (Daily fresh green
nutrition, for better livestock health and stable milk yield.)

B. Land-scarcity message (Hindi)

"Zameen kam ho ya chara ugane ki jagah na ho, phir bhi pashuon ko roz hara poshan mil sakta hai." (Even
with small landholdings, your animals can receive daily fresh green nutrition.)

C. Flood-prone district message (Hindi)

"Baadh aur mausami dikkat ke bawajood, pashuon ke liye bharosemand hara chara." (Reliable green fodder
for your animals despite floods and seasonal disruption.)

D. Goat and mixed-livestock message (Hindi)

"Gaay, bhains aur bakri ke liye taaza, pachne mein aasaan poshan sahayata." (Easy-to-digest fresh nutrition

support for cattle, buffalo, and goats.)

E. Institutional and cooperative message (English)

"For dairy farms, gaushalas, and livestock institutions: a controlled, clean, year-round hydroponic fodder system

that reduces feed cost while improving animal productivity metrics."

16. Key Risks & Mitigations

Risk

Smallholder price

sensitivity

Flood route disruption

Arsenic & water
quality

Fragmented livestock
ownership

Lower dairy
commercialisation

Route economics in
small orders

Trust barrier for new
category

Why It Matters

Bihar has many subsistence livestock
holders; daily feed purchase is a new
behaviour. Initial resistance to paid
subscription is significant.

North Bihar routes can be severed 4-8
weeks during peak monsoon (August—
September). GLC production may need to
halt if water breaches site.

Multiple Bihar districts have groundwater
arsenic >10 ppb and fluoride >1.5 mg/L.
Contaminated water in hydroponic system
risks crop quality and livestock health.

Most Bihar farmers own 1-2 animals.
Each GLC must aggregate demand across
20-40 households. Low per-farmer
revenue makes SRP economics critical.

Many districts outside Patna-Muzaffarpur
belt have weak paid-input culture. Farmers
feed crop residue and may not value
purchased nutrition.

Daily smallholder deliveries of 5-10 kg per
household can be expensive per litre if
routes are not dense enough.

Hydroponic fodder is unknown to most
Bihar farmers. Category education is
needed before conversion.

Mitigation

Small starter packs (5 kg/day trial); demo-feeding visible milk

improvement; SRP-led village champions; low-ticket entry subscriptions

Flood-safe elevated siting; 15-day buffer stock at GLC; pre-planned
route alternates; flood-season operating protocol per district

Mandatory water test before commissioning; RO filtration for
contaminated sources; annual re-testing; reject any site with no clean
source

Village cluster approach; SRP aggregates minimum 20 households
before GLC launch; route density scoring before site commit

Demonstration-first selling; track milk yield data to show ROI; involve
local vet or COMFED milk procurement agent as endorser

Minimum cluster density thresholds; subscription batching (weekly
pickup option); SRP-managed last-mile aggregation

Vet-led demos; BASU extension channel; COMFED route-rider
endorsements; visible animal health improvement data sharing
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Risk Why It Matters \ Mitigation

High humidity in Bihar monsoon can affect

hydroponic tray hygiene and storage shelf Enhanced drainage design; closed GLC structures in flood belt; daily

Monsoon product

quality life of cut fodder cleaning protocols; avoid >4-hour storage after cutting

Daily production consistency is the hardest
Partner execution operational requirement. Local partners ProductionOS daily check-in; remote monitoring sensors; structured
discipline may lack the discipline without ongoing partner screening; phased autonomy with milestone gates

support.

Paddy and wheat straw are freely
Competition from crop @ available post-harvest. Farmers may Position GLC as supplementary fresh nutrition, not full replacement;
residue reduce GLC subscription in Nov-Feb maintain subscription habit through year-round value messaging

harvest window.

17. Final Recommendation

Strategic Conclusion

Bihar should be pursued as a high-density smallholder livestock state with a two-speed deployment strategy: fast
commercial activation in the central and north-central belt, and a patient flood-resilient partner-led approach in north
Bihar and south Bihar. The state's potential is enormous — but it requires a model built around dense village activation,
local trust infrastructure, low-ticket subscription design, flood-aware operations, and strong JEEVIKA and COMFED
partnerships.

First-wave priority districts

Muzaffarpur, Samastipur, Vaishali, Patna, Begusarai, Nalanda, and East Champaran. These seven districts
represent the best combination of livestock demand, operational feasibility, partner ecosystem, and subscription
conversion potential.

Strongest rural FAAS cluster

Muzaffarpur—Samastipur—Vaishali—-Darbhanga. This cluster offers the highest density of smallholder livestock
households in Bihar within a contiguous and reasonably well-connected geography.

Strongest anchor-led cluster

Patna—Nalanda—Vaishali-Begusarai. This cluster provides institutional credibility, infrastructure access,
investor-visible demonstration capability, and the COMFED/BASU partnership base for rapid proof-of-concept.

North Bihar deployment model

Flood-adjusted partner-led model with mandatory elevated siting, flood operating protocols, route redundancy,
and government or CSR co-investment. Do not attempt north Bihar without these safeguards in place.

South Bihar deployment model

Dryland dairy and goat nutrition pilots, PRADAN and government NGO-linked, with small initial capacity and
expansion upon validated subscription density.

Recommended immediate next steps
» Build a Bihar district Excel model covering all 38 districts with raw livestock columns (cattle, buffalo, goat,
sheep) from 20th Livestock Census.

» Add block-level livestock density analysis for top 8 districts (Patna, Muzaffarpur, Samastipur, Vaishali,
Begusarai, Nalanda, East Champaran, West Champaran).

» Add flood-risk and waterlogging variables using BDMA district hazard classifications.

* Add water-quality variables by district using CGWB and Bihar Economic Survey data; flag arsenic and fluoride
risk zones.

* Add dairy ecosystem variables: COMFED/Sudha district union routes, chilling centres, private dairy routes.

* Conduct primary validation visits in Muzaffarpur, Samastipur, Vaishali, Patna, and Nalanda. Identify two or
three first-GLC locations.
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» Engage JEEVIKA district programme management unit in Muzaffarpur and Vaishali as potential SRP
activation partner.

* Engage COMFED Muzaffarpur district milk union for GLC co-location and farmer channel partnership.

» Build a Bihar-specific SRP activation model that leverages JEEViIKA SHG infrastructure for village-level FAAS
aggregation.

» Create a monsoon operating plan covering all flood-belt GLCs before the June 30 deadline each year.

— End of Document —
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