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Executive Summary

India’s seed sector - valued at over ¥30,000 crore (US$3.6 billion) and ranked fifth globally - anchors
the nation’s agricultural growth and farmer prosperity. Yet, the sector is constrained by a fragmented
and outdated regulatory system that slows innovation, drives up costs, and limits India’s aspirations as
a global seed leader.

Key Challenges for Ease of Doing Business in Indian Seed Sector

Fragmented Multi-State Licensing: Companies are forced to obtain separate licenses and
repeat procedures in multiple states, confronting different documentation, fees, and timelines.
This duplicative work wastes resources and time, particularly for firms operating nationally.
Prolonged, Unpredictable Delays: Licensing and variety registration timelines vary from 30
days in some states to 180+ days elsewhere. Such delays routinely cause missed planting
seasons and lost business opportunities - contributing to nearly 290 crore in annual revenue
losses for the industry.

Redundant and Inconsistent Variety Testing: State Agricultural Universities (SAUs) each
require unique evaluation protocols, forcing seed companies to redo expensive and time-
consuming tests for each state in addition to testing done by ICAR (e.g., Cotton). This spikes
costs, stalls product launches, and frustrates R&D investment.

High Compliance Costs: Direct regulatory expenses - including licensing, testing, and
documentation - amount to over ¥225 crore a year, disproportionately impacting MSMEs and
new entrants.

Lack of Transparency and Digital Efficiency: Paper-based, manual procedures and variable
fee structures hamper predictability and escalate the risk of errors, limiting strategic investment
and slowing sector growth.

Weakened R&D Incentives: Withdrawal of the 200% tax deduction for R&D has dulled private
innovation, curtailing research in critical areas such as climate resilience and crop nutrition.

Direct and Indirect Impacts of Reform

The results show that regulatory friction costs the industry over ¥800 crore annually - with half due to
delays and the rest split among direct compliance costs, state fees, and redundant testing.

Enhanced overall efficiency - “One Nation, One License” to eliminate State-wise duplication
can save ¥382 - 708 Crores in avoiding redundant procedures, bureaucratic delays, lost sales
and admin overhead through digitalization of the licensing processes and harmonizing testing
requirements.

R&D & Innovation Surge: Over 70% of firms would increase R&D spending by 13 — 15% if
regulatory bottlenecks are removed, enabling faster delivery of climate-smart, high-yield seeds.
Restoring and targeting R&D tax incentives would spark additional private research investment,
allowing more varieties released per company, improved exports, and faster R&D cycles
fuelling innovation.

Farmer Prosperity: Accelerated market entry for new varieties raises yields enhancing VRR
(Variety Replacement Rate) and boosts farm incomes and enhances climate resilience for
millions of farmers.

Job Creation: A more vibrant seed sector would create 1,500 - 3,000 skilled jobs and more
rural employment across the value chain, including for women in seed production.

Export Growth: Streamlined certification and faster innovation can boost India’s share of the
global seed market from <1% toward a 10% goal by 2035.

Ecosystem Multiplier: Improved seed quality benefits downstream industries - feed, fuel,
textiles, and food processing - through enhanced productivity, reliability, and innovation
potential.

(4]
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Strategic Policy Recommendations
A phased, consultative and strategic approach is recommended.

Priority reforms should be anchored in adopting a robust, scale-neutral, evidence-based policy including
the Beej Ratna framework, supporting regulatory harmonization, R&D incentives, and digital
transformation for all companies.

Priority Area

Regulatory
Harmonization

Digital
Transformation

Innovation / R&D
Boost

Variety Testing
Protocols

Export Facilitation

Short Term
(0 — 1 year)

Unified licensing
requirements;
pilot states

Online platform
for data
management;
Seamless
transmission to
the States

Remove price
controls on
seeds

Introduce RLI

Restoring 200%
Income Tax
deduction linked
to Beej Ratna
matrix

Testing protocol
standardization

Export help
desks; fast-track
approvals for
reputed
exporters

Medium Term
(1 — 3 years)

Mutual
recognition of
testing between
States

Data integration;
automation

Cluster
development.

Funding linkage
specially for
MSMEs

Scale up
innovation based
on qualification
metrics

Delegation &
inclusion of
private players

Harmonization of
seed movement
regulations
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Long Term
(3+ years)

Continuous
quality
benchmarking

Al-enhanced
compliance

Promoting
adoption of best
practices by the
industry

Extend RLI to
the seed sector

Establish
specialized
integrated seed
export hubs

Expected Impact

Save 382 - 708
Cr; remove
diverging State -
level requirements

Cut TAT &
procedural delays;
Improves overall
efficiency through
transparency

Unlock 13-15%
more investments
to boost innovation

Enhanced VRR &
SRR

Expand market
global share from
current <1% to
10% by 20235
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1. Overview of the Survey Methodology and Respondent
Profile

1.1 Background and Obijectives of the Survey

This paper draws on original data collected through a comprehensive survey conducted among Indian
seed companies in early 2024. The purpose of the survey was to systematically map the lived regulatory
experience of domestic and foreign seed firms operating in India.

The focus was to quantify the impact of various regulatory bottlenecks - including licensing, variety
testing, and compliance costs - on business operations, R&D investment, and market expansion.

The survey was designed to address key policy questions:

e What is the real-world cost of regulatory complexity in the Indian seed sector?

e How do these costs vary by company size, ownership, and geographic spread?

e  Which pain points (fees, delays, paperwork) most constrain innovation and competitiveness?
o What are the impacts of streamlined policies and processes both direct and indirect?

The survey instrument was distributed online and via direct communication to ensure broad industry
coverage. Responses were anonymized to promote candor and full disclosure of sensitive business
information.

1.2 Methodology

FSII's ease-of-doing-business survey was administered online between February and March 2025 to a
stratified sample of 55 member companies spanning small, medium and large turnover segments, as
well as domestic and foreign-owned firms.

FSIlI designed a structured questionnaire that captured quantitative metrics—state-level licensing
timelines (most and least efficient states), annual licensing and compliance costs (bracketed ranges
mapped to midpoints), R&D spend as a share of revenue, and projected innovation gains under
streamlined regulation—and qualitative assessments of process conduciveness and regulatory
deviations. Besides descriptive statistics, composite efficiency and complexity indices integrating time,
cost, and predictability dimensions were then constructed.

1.3 Profile of Respondents

A total of 55 companies participated in the survey, representing a broad cross-section of India’s seed
industry in terms of size, ownership, operating focus, and geographic reach.

A. Company Size and Turnover
¢ Medium-Sized Companies (%11 - 50 crore annual turnover): 47.3%
e Large and Very Large Companies (over 100 crore): 32.7%
o Small/Startups (below %11 crore): 20%

o Market Significance: The combined turnover of respondents covers approximately 33.2% of
the total commercial market value, making the sample highly representative.
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B. Ownership Structure

¢ Indian Private Companies: 69.1%

o Foreign Subsidiaries/JVs: 16.4%

e Publicly Listed/FPOs: 9.1%

e Others (Cooperatives, NGOs, etc.): 5.4%
C. Years in Operation

e Over 20 years of experience: 52.7%

e 10 -20 years: 29.1%

e Below 10 years: 18.2%

This breakdown ensures that the perspectives of established industry leaders and emerging
challengers are both captured.

D. Geographic Spread

o Pan-India (10+ states): 43.6%

e Multi-State (3 - 5 states): 30.9%

e Local and Regional (1 - 2 states): 12.7%

e Export Focused: 43.6%
E. R&D and Innovation Profile

e >10% of revenue invested in R&D: 38.2%

o Dedicated biotechnology/R&D staff: 72.7%

¢ Companies actively developing biotech/GMO varieties: 23.6%
F. Export Orientation

¢ Primary focus on domestic market: 56.4%

o Exporters (to Asia, Africa, South America, EU): 43.6%
G. Crop Segments Served

e Field Crops (rice, maize, cotton, wheat): 61.8%

e Horticultural Seeds: 32.7%

e Specialty/other: 5.5%

¢ Multi-segment (field + horticulture): 40%

(]
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Insight Box
Key Insights from the respondents’ profile

¢ Diversity: The survey captures perspectives from dominant market leaders, high-
growth regionals, startups, exporters, and R&D-intensive firms.

¢ Regulatory Exposure: Nearly half operate in 10+ states, facing multiplicative
compliance challenges.

¢ Innovation Focus: A substantial minority are technologically advanced, with large
R&D budgets and exposure to global markets.

¢ MSME Reality: Over 70% classified as MSMEs, indicating that policy reform would
disproportionately benefit smaller enterprises.

1. MSME Dominance

e Over 54% of surveyed companies are small or medium enterprises (<350 Crore
turnover), underscoring the sector's heavy MSME orientation and the policy
sensitivity required to support these companies.

2. Export-Focused Vision

o Nearly 64% of respondents export seeds to international markets, signifying a robust
global footprint among Indian seed firms and a readiness to scale innovations
beyond national borders.

3. International Investment

¢ 18% of companies surveyed are fully foreign-owned, reflecting significant
international confidence and investment in Indian seed innovation and commercial
potential.

4. High Commitment to Innovation

e On average, companies dedicate 10% of annual revenue to R&D—a remarkable
figure for an agricultural sector—demonstrating strong industry commitment to
developing improved seed varieties and advanced technologies.

5. Experienced and Mature Sector

e The average company age among respondents is 23 years, highlighting a mature,
established industry ecosystem combining legacy expertise and generational
business continuity.

6. National Reach—Cross-State Operations

e The average seed company operates in 8 states, illustrating broad geographic reach
but also high exposure to fragmented, State-wise regulatory frameworks.

These insights spotlight how MSME-led, export-oriented, innovation-driven, and globally
invested the Indian seed sector already is—while facing regulatory fragmentation and
challenges that target all these growth engines.



A study on Ease of Doing Business in Indian Seed Industry

2. Regulatory Compliance Landscape in the Indian Seed
Industry

India’s seed industry is the backbone of the country’s agricultural growth and food security ambitions,
contributing both to domestic productivity and to India’s expanding export footprint. But beneath this
success story lies a complex, multi-layered regulatory environment that has emerged as a primary
bottleneck to competitiveness, innovation, and ease of doing business. The regulatory architecture for
seeds is both dense and fragmented, involving central ministries, multiple statutory bodies, state
departments, and a constellation of specialized agencies - each with overlapping roles, distinct
documentation requirements, and varying timelines for approvals. This results in redundancies,
unpredictability, and added costs for companies operating in the sector, regardless of their size or
market reach.

The central regulatory framework, anchored by institutions such as the Ministry of Agriculture & Farmers
Welfare, the Department of Biotechnology, the Genetic Engineering Appraisal Committee, and the
National Biodiversity Authority, sets broad standards for seed licensing, biotech approvals, and
biosafety compliance. Yet, the lack of coordination and harmonization among these agencies prolongs
approval cycles, amplifies risk-aversion in decision-making, and often leads to conflicting interpretations
of policy - an issue repeatedly echoed in stakeholder responses. At the state level, each government
implements its own licensing protocols, application forms, and evaluation regimes, mostly through the
Department of Agriculture and State Agricultural Universities (SAUs). All these force seed companies -
especially those with products for pan-India distribution - to maintain multiple parallel dossiers, navigate
duplicative and mostly cumbersome processes, and comply with disparate and sometimes outdated or
redundant rules.

The evidence gathered from 55 surveyed companies - representing an unusually broad cross-section
of the industry - confirms that the prevailing regulatory landscape is anything but seamless. Nearly all
respondents operate in three or more states, and just under half (43.6%) have exposure to the full
complexity of cross-state operations, reporting overwhelming compliance workload, document
duplication, and resource diversion. Compliance costs, often underestimated in policy discourse, are
brought into stark relief by reported data: most companies spend at least 2 - 5% of annual revenue on
regulatory activities, and direct annual compliance outlays range from a few lakhs up to ¥10 crore for
large, multi-state players. Just as importantly, costs are not confined to paperwork and official fees; the
opportunity cost of regulatory delays - missing the seasonal market, inability to swiftly launch new
varieties, and lost contracts for exports - is frequently cited as even more damaging. Survey responses
confirm that these opportunity losses can exceed direct expenses by a wide margin: one in four
participants reported that regulatory holdups caused monetary losses upwards of 1 crore in the past
year alone, and 20% missed critical product launches due to approval bottlenecks.

SAU-led variety testing, a statutory requirement for every new cultivar or hybrid, is another central pain
point. Testing fees vary considerably by state, and the mandatory nature of fresh multi-year trials for
each jurisdiction creates compounding delays and expenses - especially troublesome for R&D-driven
and export-oriented companies. Some companies with extensive innovation pipelines reported
allocating over %50 lakh per year simply to testing and evaluation, excluding indirect costs of waiting for
results and repeat applications when protocols are unclear. Meanwhile, digitization efforts at the state
level remain partial and inconsistent: although several states have launched online portals for licensing,
users almost unanimously reported technical glitches, poor transparency, and duplication of manual
and electronic submissions.

Across the board, the survey reveals that the regulatory compliance landscape in Indian seed business
is characterized by a lack of uniformity, unpredictable timelines, procedural redundancies, and
administrative opacity. The accumulated burden is not just a feature of bureaucratic inertia - it is a
structural impediment to scale, innovation, and the global competitiveness of Indian agriculture. This
chapter unpacks each layer of this environment, pairing quantitative evidence from the survey with
authentic industry narratives to illustrate the precise points where policy reform and harmonization are
most urgently needed.

(0]
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2.1 Structure of Regulatory Oversight

India’s seed sector is governed by a multi-layered regulatory environment involving several ministries
and agencies at both the central and state levels. Key institutions include:

o Central Agencies: Ministry of Agriculture & Farmers Welfare, Ministry of Science & Technology
(DBT), Ministry of Environment & Forests (GEAC/RCGM), National Biodiversity Authority,
ICAR, APEDA, NBPGR, DPPQS, and PPVFRA.

o State Authorities: Each state operates its distinct licensing, documentation, and variety
evaluation regime, coordinated through State Agriculture Departments and State Agricultural
Universities (SAUs).

This overlapping framework results in complex, often duplicative, processes for obtaining seed licenses,
registering new varieties, and gaining compliance clearances for distribution, R&D, and export activities.

2.2 Central-Level Regulatory Bottlenecks

a) Duplication and Procedural Complexity
Seed companies face numerous steps when navigating central-level compliance:

e Submission of extensive paperwork covering safety, variety characteristics, and company
credentials.

e Permissions required for central-level trials, environmental and biosafety clearances,
particularly for GM seeds.

e Multiple, sometimes uncoordinated reviews by agencies (MoA&FW, DBT, GEAC, etc.).

¢ Time-consuming validation and risk assessment processes, often without clear scientific
standards or predictable timelines.

b) National Laws vs. Global Standards

Respondents highlight significant challenges due to non-alignment with international treaties/guidelines
and lack of clear, transparent policies for the approval of novel or biotech seeds. This contributes to
unpredictability and may slow the introduction of globally competitive hybrids.

2.3 State-Level Licensing Fragmentation

a) Requirements and Documentation

e Each state demands a separate seed license, often with its own forms, fees, and for approval.

o Repetitive requests for NOCs and supporting materials (storage proof, sales arrangements,
agronomic data).

¢ Mandatory submission of hard copies in several jurisdictions, even when online portals are
present.

b) Timeline Variability

e Processing times range from less than 30 days (best states) to more than 180 days (least
efficient states).

o Key bottlenecks include delays in application scrutiny, follow-ups, lack of accountability for
status updates, and insufficient technical staffing.

c) Cost Multiplicity

o License fee structures differ by state and crop segment, increasing overheads for companies
with multi-state presence.
o Many states require annual renewal with associated costs and additional paperwork.

()
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2. 4 Variety Testing and Evaluation by State Agricultural Universities
(SAUs)
a) Mandatory Multi-Year Trials

o New seed varieties/hybrids must often undergo 2 - 3 years of field trials in each state before
commercial approval, even for varieties already tested elsewhere including AICRP (All India
Coordinated Research Project) for example, cotton.

e SAUs apply differing protocols, creating uncertainty and prolonging the pre-market phase.
b) Evaluation Fees and Throughput

e Evaluation charges typically range from INR 1 lakh to 5 lakh per variety per year, with some
larger breeders filing as many as 15 - 20 entries annually.

e Capacity constraints of university labs lead to logistical delays and, at times, backlog in testing.

2.5 Digitalization and Online Licensing Systems
a) Partial Digital Adoption

e Some states have introduced online portals for application and tracking, but most respondents
cite technical glitches, non-intuitive interfaces, poor transparency, and systems not being fully
operational or integrated.

e Requirements to physically submit hard copies in addition to online forms negate much of the
efficiency intended by digital processes.

b) Transparency and Accountability Issues

e Status updates are irregular or unclear, leading to uncertainty in planning production or market
launches.

¢ No unified grievance redressal mechanism in most states.

2.6 Key Pain Points Highlighted by Respondents
¢ Non-uniform standards and lack of harmonization between central and state laws.
e Redundant documentation, particularly for companies operating in multiple states.
e High costs for evaluation and regulatory compliance, especially for SMEs.

e Unpredictable timelines and bureaucratic delays directly affecting the timing of product
launches and R&D investments.

e Poorly functioning online portals and weak digital processes.
o Insufficient representation of the private sector in regulatory or policy-making processes.

e Ad hoc and non-holistic policy updates, causing further uncertainty.

(2]
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3. Quantifying the Cost of Regulatory Burden in the Indian
Seed Industry

This chapter comprehensively maps the regulatory compliance landscape, showing how institutional
multiplicity, fragmented jurisdiction, and inconsistent operationalization not only raise costs but also
stifle innovation across the Indian seed industry.

3.1 Overview of Regulatory Burden

This chapter synthesizes key findings from the survey dataset, providing a granular, comparative
analysis of annual regulatory costs faced by Indian seed companies. It builds directly on the previous
chapter’s mapping of compliance landscape - translating respondent experience into hard numbers that
quantify both direct and indirect financial burdens, with a special lens on MSMEs.

3.2 Total and Segment-wise Cost of Compliance
Median total annual regulatory burden per company:

e All companies: 397 lakh
¢ MSMEs: 364 lakh

Table: Median Annual Regulatory Cost by Challenge

Median Cost - All Median Cost -
Companies (% Lakh) MSMEs (% Lakh)

Regulatory Challenge **

Direct regulatory compliance (central +

state) 30 20

Revenue loss due to delays (licensing,

trials, testing) 45 30

SAU testing & varietal evaluation (all

states, all hybrids) 3 2

State license fees (per variety x annual

average #varieties) 8 5
“ Digital portal failures / resource loss 1.5 (est.) 2 (est)

Redundant documentation & duplicative

processes 5 (est.) 7 (est.)

'/ | Repeated multi-state = SAU field

evaluations 2.5 2

Missed planting opportunity due to

regulatory lag (where relevant) 40 30
| ]| GMibiosafety delays (where relevant) 100 (for affected only) 35 (rare in MSMESs)

Costs from multiple state inspections &

renewals 2 3

** Estimated from the responses and all of the above components may not be applicable to all the
companies responded to the survey.

[1e]



A study on Ease of Doing Business in Indian Seed Industry

3.3 Compliance Burden - % Share of Turnover and INR Value

Based on the responses from the participating seed companies, the analysis reveals that Indian seed
firms face a substantial annual regulatory burden - both in real monetary terms and relative to their
revenues.

Measure All Respondents MSMEs Only

0,
Averag_;e % of turnover spent on 3.6% 4.0%
compliance

G;Q;‘)age annual compliance cost %127 Crore 262 Lakhs

Share spending > %1 Crore/year 30.9% 18.6%
Share spending < ¥50 50.9% 65.1%
Lakhs/year

As evident from the above table, 30% of companies spend over X1 crore/year on compliance, and
MSMEs spend a higher proportion of revenue, making cost efficiency critical for their viability. The
average annual cost of compliance is %1.27 Crore per company across all respondents, with MSMEs
slightly lower at %62 lakhs, although their proportional burden is higher, averaging 3.0% - 4.0% of annual
turnover (versus ~2.5% for larger firms). Revenue losses from regulatory delays (licensing, testing,
variety registration) emerge as the single largest cost head, accounting for over 50% of the burden.

Direct compliance - including documentation, licensing, and coordination with agencies - adds another
40%+. Notably, MSMEs - which comprise over 70% of the sector - spend a higher share of their limited
revenue on navigating redundant and inconsistent processes across states. The combined impact of
duplicative SAU trials, disjointed licensing regimes, and lack of digital infrastructure translates not only
into financial losses but missed innovation cycles and constrained market access. These findings
underscore the urgent need for targeted policy reform, streamlined digital systems, and a unified
licensing framework to meaningfully reduce sector-wide compliance costs.

3.4 Matrix: Friction Impact vs. Capability

Segment Cost Impact Risk Tolerance Policy Priority

Very High Medium High
Very High Medium-High Very High
m High Medium High

A. Direct Compliance Costs

These are the direct annual outlays companies spend on meeting all regulatory requirements, including
preparing and filing documents, maintaining records, responding to multiple agency queries, and often
hiring dedicated compliance or legal staff. For large national firms, these costs include compliance
across both central and many state authorities, and can go up to or beyond %1 crore annually. MSMEs
typically report absolute lower values, but for many, compliance costs can amount to 3 - 4% of their
annual turnover, squeezing working capital.

e Broad range: 22 lakh (small firms) to over %10 crore (large, multi-state).

e MSMEs median: 220 lakh, but 4% of revenue on average.

[1a]



A study on Ease of Doing Business in Indian Seed Industry

B. Opportunity Losses from Regulatory Delays

This is the revenue that companies forfeit when regulatory slowdowns (in licensing, variety approvals,
or testing) cause them to miss ideal sowing seasons, delay the launch of new varieties, or lose out on
timely market access. Because agriculture is seasonal and demand is cyclical, missing the right window
can mean that carefully developed inventory must be held or discarded, leading to direct loss of sales
and sometimes inventory write-offs. Over 25% of surveyed companies report losing over 1 crore a
year purely as a result of regulatory delays.

e Revenue lost due to missing seasonality, unsold inventory, and delayed launches.
e Median per company: %45 lakh (all) / %30 lakh (MSMEs).

e Over a quarter report >%1 crore annual loss to delays.

C. SAU Testing & Repeated Trials

State Agricultural Universities require new varieties to undergo location-specific trials, with fees per
hybrid or variety, repeated for every state where a product is to be commercialized. If a company
submits 10 varieties across five states, the cost (at ¥3-5 lakh per variety per year) multiplies quickly.
Apart from fees, lengthy trial timelines themselves delay market entry, compounding both cost and lost
opportunity.

o Fees: %3 - 5 lakh per variety/year x varieties submitted.

¢ Annual median: %3 lakh (all) / %2 lakh (MSMEs).

D. Licensing Fees per State and Variety

Most states demand annual or per-variety license/renewal fees, which might appear small in isolation
(%1 - 10 lakh/year), but become substantial when multiplied across many states (10+ for pan-India
operators) and dozens of varieties. The fee structure punishes firms with wider or more innovative
pipelines - raising barriers to both scaling and innovation.

e Median annual spend: %8 lakh (all) / 5 lakh (MSMESs), when scaled by average varieties / year.

E. Admin and Procedural Deadweight

Much of the time and resource expense isn’'t just in paying fees but in navigating unnecessary
duplication: offline submissions where digital would do, resubmitting the same documents to different
authorities, or dealing with technical glitches and ambiguous online status updates. Frequent and last-
minute packaging and label changes cause wastage of carry over packaging inventory and inventory
movement gets restricted. Such inefficiencies amount to extra staff-hours, senior management
distraction, or even hiring external consultants to keep up with evolving requirements.

o Time and salary wasted due to non-functional digital portals, redundant documentation, repeat
filings for every state.

e Median resource cost: %5 - 7 lakh but higher for MSMEs as a share of resources.

3.5 Avoidable Compliance Burden

e Hidden High-Impact Costs: Lost opportunity from missed seasons or launches consistently
outweigh direct cash outlays, especially for dynamic and product-innovating firms.

o Disproportionate MSME Burden: MSMEs face lower absolute but much higher proportional
costs; for many, compliance costs approach or exceed 4% of turnover.

e Scaling Penalty: Firms in >10 states pay “compliance tolls” 5 - 10 times that of local players
because every new variety and every state adds a fresh layer of process and cost.
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¢ Innovation as Collateral Damage: Fast-innovating firms (submitting 10 - 20 hybrids/year)
shoulder far steeper incremental regulatory expense than slower peers - penalizing the very
segment with the highest technology output.

o Digital Dysfunction: Administrative resource loss from non-functional portals and offline
duplication is not negligible - it adds a stealth operational drag of 2 - 5% to many small and
medium firms’ costs.

e Aggregate Sector View: For the survey-sampled segment (covering ~1/3 of the national
market), the avoidable regulatory burden exceeds %250 crore annually; nationally, this
extrapolates to a staggering 500+ crore.

Insight Box

1. MSMEs are disproportionately impacted:
Over 70% of Indian seed companies are categorized as Micro, Small, and Medium
Enterprises (MSMEs), yet these firms bear a disproportionate share of regulatory
burdens, facing higher compliance costs relative to their size and resources.

2. National Footprint, Fragmented Rules:
43.6% of surveyed companies operate in more than 10 states. This broad operational
spread exposes them to a maze of fragmented state-wise licensing and evaluation
processes, creating layers of complexity and duplication few other Indian sectors
endure.

3. Innovation Bottleneck Costs:
54.5% of companies reported that, if regulatory bottlenecks were eliminated, they
could introduce an additional 2-10 seed varieties each year. This highlights how
current regulations directly stifle innovation and limit the sector’s ability to deliver
improved options to farmers.

4. Potential Surge in R&D expenditure:
If regulatory processes were streamlined, 72.7% of companies would increase their
annual R&D budgets by 10-20%. In monetary terms, up to ¥382 - 708 Crore annually
in new R&D expenditure (based on current industry valuation) could be unleashed in
cutting-edge breeding, biotechnology, and development of new crop varieties,
nationally if regulatory inefficiencies were removed - solely from regulatory
streamlining without any new subsidies or mandated schemes. This would be
particularly significant for MSMEs and export-oriented companies, which currently
face the highest regulatory friction.

5. Heavy Cost of Regulatory Delays:
More than 25% of respondents reported losing over X1 crore annually due to
regulatory delays alone—not including direct compliance costs. For many, these
missed revenues from untimely product launches or missed planting cycles
represent the difference between growth and stagnation.

These insights spotlight a sector whose entrepreneurial and scientific potential is being
suppressed not by competition, but by structural inefficiencies—offering a clear case for
urgent, targeted reform.
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4. Impact of Regulatory Burden by Segment - Large vs
MSME companies

The analysis reveals that the current fragmented and duplicative regulatory structure penalizes
companies as they grow, innovate, diversify crops, or expand geographically. MSMEs, while smaller in
scale, bear a particularly steep relative cost, constraining their growth and innovation capacity. Multi-
state firms face rapidly escalating procedural burdens, and export-focused businesses risk losing
market share due to protracted licensing and certification processes.

4.1 Regulatory Cost as Share of Turnover

Segment Median % of Turnover Spent Average % of Turnover Spent

All respondents 2.5% 3.6%

3.0% 4.0%

MSMEs face a proportionally higher burden, with compliance activities consuming up to 4% of overall
revenues, threatening margins and stifling innovation investment.

4.2 Opportunity Losses from Regulatory Delays

Median Loss per Share of All
Company (¥ Lakh) Respondents (%)

Licensing/approval delays

Missed season launch/revenue
Inventory write-off

Key Insights:

e For companies with Pan-India operations: Aggregate annual regulatory burden surpasses %2
crore in direct and indirect costs.

e For MSMEs (<%100 crore turnover): Even “modest” compliance fees/fines structure can
consume 4 - 5% of annual revenue.

o Revenue Losses Outweigh Fees: Lost market opportunities and continuous roll-over of unsold
stock can cost companies up to twice as much as documented compliance bills.

o Duplication Drives Cost: Repetitive documentation and needlessly divergent state requirements
create an ‘administrative drag loop’ that is particularly severe for multi-state operators and
exporters.

e Critical Impact Zone: Companies releasing 10 - 15 new hybrids a year face regulatory expense
curves much steeper than slow-innovation competitors, even though their contribution to
technology advancement is much higher.
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4.3 Comparative - MSMEs vs All respondents (X Crore)
Regulatory Challenge All Respondents MSMEs

Direct compliance costs 107.0 65.0
Revenue losses from delays 137.6 86.0

SAU Testing & evaluation fees 13.2 8.0
State-wise licensing fees 1.2 0.7

Key findings

e Revenue lost to regulatory delays is the largest cost component for both all companies
and MSMEs, accounting for over half of the total burden (53.2% for all, 53.0% for MSMEs).
This underscores how bureaucratic holdups impact business cash flows and growth.

« Direct compliance outlays (process, filings, staff, consultancy) make up 41 - 40% of the
total regulatory spend.

o Testing and evaluation charges from SAUs add a non-trivial but distinctly lower layer (about
5% across both categories).

o State-level licensing fees are the smallest direct cost, but the multiplicity across jurisdictions
compounds time and administrative effort.

These figures reinforce the business case for harmonizing, digitizing, and standardizing regulatory
processes - with a special policy focus on MSME relief and time-bound approval mechanisms

Micro, Small, and Medium Enterprises (MSMEs) form the majority of India’s seed companies, but face
a disproportionately high regulatory burden relative to their revenue. Despite lower absolute
expenditures, MSMEs spend significantly more as a percentage of turnover, affecting their profitability
and growth potential.

o Cash flow constraints: With average compliance costs at approximately ¥29.8 lakh per year
but representing about 3.8% of turnover, MSMEs have less financial flexibility to absorb these
expenses.

e Limited resources: Many MSMEs lack dedicated compliance teams, making multi-state
licensing and documentation extremely time-consuming and costly.

o Expansion hurdles: As compliance requirements increase multiplicatively with every
additional state or variety, MSMEs often avoid expansion to new markets to control regulatory
overhead.

e Critical missed opportunities: Delays in approvals or renewals can cause MSMEs to miss
critical planting seasons or product launches, threatening their business viability.

MSMEs form the vast majority of India’s seed sector by number, yet their regulatory burden is severe
when considered in relation to their turnover. Although these smaller firms spend less in total rupee
terms than large companies, the cost of compliance forms a much greater percentage of their income.
This segment routinely faces challenges in maintaining working capital, struggles with duplicative
paperwork requirements, and is the most exposed to the destabilizing effects of delays - such as missing
critical planting or product launch windows. For MSMEs, regulatory inefficiency can directly threaten
business viability and growth prospects.
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4.4.Large and Multi-State Companies: Facing a “Scale Penalty”

Larger companies, especially those operating in multiple states, encounter complex regulatory scaling
issues:

e High absolute costs: Large companies spend %1 crore or more annually on compliance
activities due to extensive portfolios and operations.

o Repetitive costs: Each new variety requires approval and testing in multiple states,
compounding time and expenditure.

e Revenue impact: Delays in regulatory clearances can result in significant opportunity losses
(running into crores), particularly for product launches synchronized with agricultural cycles.

e Complex processes: Managing differing rules, fees, and timelines state-by-state increases
administrative complexity, often requiring specialized compliance divisions.

Larger firms and those operating nationally bear a high absolute rupee cost for compliance, driven by
the number of varieties and states in which they are active. For every new state or product introduced,
licensing, documentation, and testing costs multiply, raising administrative complexity and creating a
unique "scale penalty." These companies rely on sophisticated compliance divisions but remain heavily
vulnerable to revenue losses from bureaucratic delays, as seasonal crop cycles and timely market
access are critical to their financial performance.

4.5 High-R&D/Innovative Companies: Regulatory “Tax on Innovation”
Companies investing heavily in research and development face unique regulatory challenges:

e Burden of repeated trials: Multi-year mandatory variety testing across different states rises
rapidly with the number of hybrids developed - this leads to heavy financial and time costs.

o Approval delays: Bureaucratic delays for biotech or gene-edited varieties slow down
innovation commercialization by years.

o Stifled competitiveness: Because competing countries often have swifter, clearer regulatory
paths, Indian firms face risks of falling behind in global biotech leadership.

o Indirect costs: Prolonged product cycle time delays return on investment, impacting future
R&D budgets.

Companies that are research-oriented or focus on rapid product innovation experience
disproportionately high regulatory friction. With requirements for repeated, multi-state field trials and
uncertain approval timelines - especially for biotech and gene-edited varieties - these firms encounter
a form of regulatory “tax” on innovation. The resulting time and monetary costs can delay
commercialization by years, reduce the return on investment for R&D, and risk India’s position in global
seed and technology leadership.

4.6 Exporters: Global Competitiveness at Stake

Export-oriented firms, comprising roughly 44% of survey respondents, struggle both domestically and
internationally:

o Delayed domestic licensing: Regulatory delays in India disrupt the timing and reliability of
seed exports.

o International certification hurdles: Indian compliance requirements sometimes do not align
with or are not recognized by global standards (like ISTA or OECD), requiring parallel
certification.

e Lost contracts: Timing mismatches due to regulatory uncertainty result in lost orders and
damage to reputation in competitive export markets.
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Seed companies serving export markets must navigate not just India’s layered approval processes, but
also the need to align with international standards. Domestic regulatory delays and certification
mismatches often result in lost contracts, late shipments, and diminished global competitiveness.
Exporters face cost and credibility risks that threaten India’s potential to expand its share in the global
seed trade.

4.7 Geographic and Crop Segment Variations

The regulatory burden varies significantly with geographic reach and crop specialization:

o Multi-state operators: Firms active in more than ten states face additive fees, duplicated
documentation, and longer approval timelines - amplifying cost and risk.

o Crop type impact: Horticultural and vegetable seed companies, which often operate on faster
innovation cycles, report greater costs linked to testing and compliance than traditional field
crop firms.

e Scaling risk: Cost and effort to enter each new state act as real barriers, deterring firms from
widening their market presence.

Regulatory costs rise rapidly for companies that operate across multiple states or focus on innovative
crop segments such as vegetables and hybrids. Multi-state firms are especially penalized due to the
repetition of licensing and trials required in each region, while specialized seed producers encounter
higher testing and compliance requirements. For many, the administrative and financial effort to enter
a new state or launch a new product line is substantial - and often acts as a deterrent to scaling up their
operations.

4.8 Ownership Patterns and Regulatory Experience
Ownership structure influences regulatory experiences:

o Foreign subsidiaries: Face additional challenges, including IP protection uncertainties and
delays especially for biotech approvals.

e Public listed companies: Have heightened internal compliance standards and investor
scrutiny, often necessitating more resource-intensive regulatory navigation.

Ownership structure shapes regulatory experience: foreign subsidiaries and public-listed companies
encounter unique hurdles around intellectual property rights, transparency, and investor-driven
compliance expectations.

These companies often face increased scrutiny, higher internal compliance costs, and greater
uncertainty in their regulatory interactions, especially regarding approvals for advanced seed
technologies.

MSMEs, innovators, and exporters are most at risk of being held back by complexity and inefficiency,
while large nationwide companies and those with international operations pay a steep price as they
attempt to scale or compete globally.

The evidence makes clear that a harmonized, streamlined, and digital-first regulatory framework would
unlock far-reaching benefits - enabling growth, equity, and innovation potential across every segment
of the industry.
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Insight Box

From the above findings, it is evident that the regulatory environment in India’s seed sector
imposes cumulative and compounding costs that do not affect all companies equally.

Compliance cost as a hidden tax: MSMEs, which form the majority of India’s seed
sector, spend an average of 3.8% of their turnover on regulatory compliance—more
than double the proportional burden of large companies. For many, this is the
difference between profitability and stagnation.

Scaling penalized, not rewarded: Companies operating across more than 10 states
face not just multiplied fees but exponential paperwork and approvals, with
compliance expenses regularly exceeding X1 crore/year for larger players. Every new
variety or new state means added rounds of redundant compliance.

Innovation suffers most: Firms investing heavily in R&D and seeking to launch
multiple new hybrids encounter the greatest “regulatory tax,” with some reporting
delays of 1-3 years for a single variety rollout and compliance costs reaching nearly
%30 lakh annually just for testing.

Exports undermined by domestic delays: 4 in 10 companies export seeds, yet
nearly half report losing orders or market windows due to regulatory bottlenecks at
home, with annual export-linked revenue losses ranging from %20 lakh to X2 crore per
firm.

Geographic and crop complexity compounds risk: Multi-state operations or firms
in fast-moving segments like vegetables/hybrids face cumulative compliance bills
exceeding 4% of revenue, and some avoid entering new states to escape 25-40%
more paperwork.

Foreign and public-owned firms face premium compliance: Foreign subsidiaries

struggle with shifting approval standards and unclear IP regimes, while public-listed
entities report spending up to I50 lakh/year solely on enhanced internal compliance
to satisfy investor and board scrutiny.

Sector-wide call for unified reform: Over 80% of companies explicitly call for “One
Nation, One Licence,” harmonized variety testing, digital-first approval systems, and
risk-based frameworks to unlock growth, innovation, and equity across the industry.

These patterns confirm that India's current regulatory set-up imposes its steepest penalties
on the very firms and business models (MSMEs, innovators, exporters, and national players)
that are most essential for sectoral growth and global competitiveness.
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5. Diagnosing the Regulatory Process - Sources and
Symptoms of Inefficiency

5.1 Overview of Regulatory Process: From Labs to Field to Market

The Indian seed industry’s regulatory architecture is highly fragmented, with parallel pathways at central
and state levels that entangle nearly every core business activity - from licensing and registration to
variety trials and export approvals. This chapter systematically analyzes the most problematic process
nodes and the specific pain points surfaced in the survey, revealing how inefficiencies cascade through

the sector.

Key Regulatory Steps:

e Central Licensing/Compliance:

(@]

Companies submit central-level dossiers, often requiring the same documents to different
agencies for approval of new varieties or hybrids.

Central processes (MoA, DBT, GEAC, NBA, ICAR) may run concurrently, but often have
conflicting requirements and timelines, causing bottlenecks and unpredictable delays.

e  State-Level Licensing:

O

(@]

Each state maintains its own distinct seed licensing regime. Applications are required per
product, per state, often duplicated even after national clearance.

For pan-India firms, this multiplies paperwork, fee payments, and administrative follow-ups.

e  Variety Registration/Testing:

(@]

Mandatory multi-year field trials by State Agricultural Universities (SAUs) for each new
variety, repeated in each state. Trial requirements (duration, protocols, fees) vary widely.

o Testing delays and non-standardized protocols force companies to maintain inventory,
extending go-to-market timeframes.

e Export Approvals (where applicable):

O

Exporters face another layer for phytosanitary and quality certifications, often duplicating
documentation already secured for domestic business.

5.2 Chronic Regulatory Bottlenecks

¢ Non-uniform Requirements and Standards:

O

Surveyed companies cited dramatic differences across states for basic documentation, fee
schedules, and interpretation of central laws.

Many refer to “continuous negotiation” with local officials for clarifications or updates - raising
opportunity for delays and arbitrary enforcement.

e Unpredictable and Extended Timelines:

(@]

The average time to obtain a new seed license in the most efficient states is reported as 30
- 60 days; in the least efficient states, this regularly exceeds 120 - 180 days.

State variability is exacerbated by offline handoffs, non-functional digital portals, and opaque
status updates; 44% of survey respondents explicitly called the portals “non-functional” or
“unreliable.”
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e Duplication of Testing and Paperwork:

o Even after successful registration in one State, companies must restart the process in others
- often repeating the same field trials for several years per hybrid, adding months (sometimes
years) of lost time for market entry.

o For firms submitting 10 - 15 hybrids annually, this is a major operational choke point.

5.3 The Human Resource and Administrative Drag

e Companies (especially MSMEs) allocate significant staff hours to tracking, submitting, and
troubleshooting regulatory applications.

e  Frequent technical glitches and lack of transparency in online portals force manual interventions,
leading to wasted managerial attention and elevated stress.

e  Frustration and administrative burnout are common, with qualitative survey feedback referencing
lack of clarity, absence of timelines, and “policy-by-circular’ updates.

5.4 Financial Impact of Procedural Inefficiencies

Cost per Year per Company Cost for MSMEs
(Avg.) (Avg.)

Admlnlsfratlve resource waste due to 29 - 12 lakh
portal failures
Redundant state filings & documentation %5 - 7 lakh %5 -7 lakh

:?i\;tle:toryllaunch delay from repeat SAU 220 - 25 lakh 10 - 15 lakh

Process Friction

6 - 8 lakh

Cumulative lost revenue from missed
approvals

%55 - 85 lakh %30 - 55 lakh

Many respondents described “license raj” conditions, with policies varying not just by state but often
shifting due to intermittent circulars without stakeholder consultation. Companies frequently flagged the
disconnect between online system claims and real functionality, where “digital processes” ultimately
required physical document submission and direct follow-up. Several called for performance
guarantees for regulatory bodies, time-bound approvals, and consultative mechanisms for policy
changes - echoing international best practices.

Key Insights:

o Process inefficiency, not just policy design, is the principal cause of value loss.
Regulatory drag is visible in time, cost, inventory, and - most importantly - missed market
windows.

o Risks and costs multiply as companies grow in geography or innovation ambition. Every
new state or product line increases administrative and opportunity costs, disincentivizing scale
and technological advancement.

o Administrative capacity-building and digital upgrade are as critical as legal reform. A
single-window, digital, time-bound, transparent regulatory process should be a top reform
priority.
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6. Potential Economic Effects of R&D Budget Expansion
in India's Seed Industry

6.1 Direct R&D Investment Impact

Quantified Investment Increase

e Additional Annual R&D Investment: Z382 - 708 Crore per year

e Total Projected R&D Spending: ¥3,382-3,708 Crore annually (up from current ¥3,000 Crore)

o Sector Growth Rate: 7-15% year-over-year increase in R&D investment

o Participating Companies: 72.7% of seed companies would increase budgets by 10-20%
6.1.1 Innovation & Product Development- Variety Development Acceleration
The R&D expansion would directly translate to accelerated innovation pipelines:

¢ New Variety Introduction: 54.5% of companies could launch 2-10 additional varieties annually

o Time-to-Market Reduction: Streamlined processes could reduce variety development cycles
by 2-3 years

e Innovation Diversity: Enhanced R&D capacity across field crops (61.8% of companies),
horticulture (32.7%), and specialty segments

6.1.2 Technology Advancement Impact

o Biotechnology Development: 38.2% of companies investing >10% in R&D would accelerate
advanced breeding technologies

¢ Climate Resilience: Increased focus on drought-resistant, pest-resistant, and climate-adaptive
varieties

¢ Quality Enhancement: Higher nutritional content and shelf-life improvements in seed varieties
6.2 Market Expansion and Competitiveness Effects

6.2.1 Domestic Market Strengthening

Market Size Growth: Enhanced variety portfolio could drive market expansion beyond current 330,000
Crore

¢ Improved farmer productivity through better seed varieties
¢ Increased market penetration in underserved regions
e Premium pricing opportunities for advanced varieties
6.2.2 Export Competitiveness Enhancement
Current Export Context: India exports approximately 1,245 Crore worth of seeds annually
o Global Market Share: Potential to increase from current 2% to targeted 10% by 2035
e Export Revenue Projection: Could reach $1.4 billion with enhanced R&D capabilities

¢ Quality Standards: Meeting international certification requirements more effectively

(2]



A study on Ease of Doing Business in Indian Seed Industry

6.2.3 Employment and Skill Development Effects
Direct Employment Impact

¢ Research Personnel: Hiring of more plant breeders, biotechnologists, and field technicians
e Support Functions: Growth in testing, quality control, and regulatory compliance roles
o Regional Distribution: Job creation across multiple states where companies operate

Indirect Employment Generation

o Farmer Productivity: Better seeds leading to higher agricultural output and rural prosperity
e Supply Chain: Enhanced demand for storage, logistics, and distribution services
o Service Industries: Growth in testing laboratories, consulting, and technology services

6.3 Sectoral Multiplier Effects

6.3.1.Agricultural Productivity Enhancement
Farmer-Level Impact

e Higher crop yields from improved varieties - leading to increased farmer incomes
e Reduced input costs through pest/disease-resistant seeds

e Improved crop quality leading to better market prices

o Enhanced food security through climate-resilient varieties

Rural Economic Development & Employment Generation

o Regional Development: Concentration of R&D activities in agricultural regions
¢ Infrastructure Development: Investment in R&D facilities and testing centers; Rural jobs

6.3.2 Technology Transfer and Knowledge Spillovers

Public-Private Collaboration

¢ Institutional Partnerships: Enhanced collaboration between private companies and State
Agricultural Universities

o Knowledge Exchange: Technology transfer from advanced breeding programs to broader
agricultural sector

e Capacity Building: Training programs for agricultural extension workers and farmers

International Technology Access

e Foreign Investment: 16.4% of surveyed companies are foreign subsidiaries, facilitating
technology transfer

¢ Global R&D Networks: Access to international germplasm and breeding technologies

e Standard Harmonization: Alignment with global quality and safety standards

6.3.3 Food & Nutritional Security

¢ Crop Diversification: Reduced dependence on traditional varieties
o Climate Adaptation: Development of varieties suited to changing weather patterns
o Nutritional Security: Focus on biofortified and nutrient-enhanced varieties
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6.4 Long-term Economic Transformation

Industry Evolution - Technology Leadership:

Positioning India as a global hub for seed innovation

¢ Development of proprietary technologies and intellectual property
e Establishment of world-class research infrastructure
e Creation of seed industry clusters

Ecosystem Development

e Startup Growth: Increased opportunities for agtech startups in the seed sector
¢ Investment Attraction: Enhanced investor confidence in agricultural innovation
o Policy Evolution: Development of supportive regulatory frameworks

6.5 State-Level Economic Impacts

Companies operating in multiple states would distribute economic benefits across regions:
o Research Infrastructure: Investment in state-based testing and development facilities
¢ Local Employment: Creation of skilled jobs in agricultural regions
o Technology Clusters: Development of specialized agricultural / seed innovation zones

6.6 Indirect and Multi-Dimensional Positive Impacts of Sectoral Reform

Beyond the direct economic value unlock of around ¥800 crore annually, the proposed reforms will
generate significant, cascading positive impacts across the Indian economy and society. These multi-
dimensional benefits extend to employment, human capabilities, farmer prosperity, and downstream
industrial growth, making seed sector modernization a strategic national imperative.

A. Employment Generation and Human Capability Enhancement

¢ High-Skilled Job Creation: The projected increase of ¥382 - 708 crore in annual R&D
investment will directly translate into new, high-value employment. This could create an
estimated 1,500 - 3,000 jobs for skilled personnel such as plant breeders, biotechnologists,
data scientists, and lab technicians. This mirrors the growth of India's pharmaceutical sector,
where investment in R&D and quality assurance created a globally competitive workforce.

¢ Rural and Semi-Skilled Employment: As companies scale up to meet the demands of a 25 -
30% potential increase in exports, employment in seed production, processing, quality
control, packaging, and logistics will expand significantly. This creates stable, semi-skilled jobs
in rural areas, offering a vital pathway for agricultural labour to move into higher-value work.

o Enhanced Human Capabilities: The emphasis on the Beej Ratna framework and digital
transformation will necessitate a sector-wide upskilling initiative. Employees will require training
in digital compliance, advanced quality management systems, and international standards,
enhancing the overall human capital and productivity of the agricultural workforce.

B. Socio-Economic Impacts on Seed Grower Farmers (Including Women)

¢ Increased and Stabilized Income: Amore innovative and export-oriented seed sector requires
a reliable supply of high-quality seeds. This will lead to more structured, long-term contracts for
seed grower farmers, providing them with higher and more predictable incomes compared to
growing commodity crops.

o Empowerment of Women: Women constitute a significant portion of the workforce in seed
production, particularly in labour-intensive activities like cross-pollination, weeding, and sorting.
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A formalized, quality-driven sector operating under higher standards will lead to better wages,
formal skill development, and safer working conditions, directly enhancing the economic
empowerment and social standing of women in rural communities.

o Knowledge Transfer: Contract farming arrangements for seed production often involve
knowledge transfer from companies to farmers on best practices in agronomy, pest
management, and post-harvest handling. This elevates the overall agricultural expertise in the
region.

C. Benefits for End-User Farmers and Food Security

o Accelerated Access to Innovation: The reforms are projected to enable the release of 3 -5
additional new varieties per company annually. Farmers gaining access to these climate-
resilient, higher-yielding, and pest-resistant varieties 1-2 years faster can transform farm-level
productivity and profitability. A mere 5% yield increase across a major crop like cotton or maize,
adopted by millions of farmers, would add thousands of crores to the national agricultural GDP.

¢ Enhanced Climate Resilience and Food Security: Faster development and dissemination of
varieties adapted to drought, heat, or flood conditions are critical for national food security. A
streamlined regulatory system ensures that climate-smart innovations move from lab to land in
the shortest possible time, protecting both farmer livelihoods and the national food supply.

D. Positive Ripple Effects on Downstream Industries

e Boost for the Feed and Biofuel Industries: Increased availability and quality of maize and
other coarse grains, driven by better seed varieties, will provide a direct, cost-effective boost to
the poultry feed and livestock industries. It also strengthens the raw material supply chain for
India's growing ethanol and biofuel sector.

o Strengthening the Textile Value Chain: The introduction of improved cotton varieties with
higher yields and better fiber characteristics (e.g., staple length, strength) provides a
competitive advantage to India’s textile industry. This ensures a consistent supply of superior
quality raw material, bolstering the entire value chain from ginning to garment manufacturing.

¢ Food Processing and Consumer Goods: Enhanced quality, nutritional value, and specific
traits (e.g., better processing quality in potatoes or tomatoes) in horticultural crops, enabled by
faster seed innovation, directly benefit the food processing industry, leading to better product
quality and new market opportunities.

This table demonstrates that the benefits of reform reach well beyond regulatory cost savings - driving
competitiveness, equity, food security, rural prosperity, and national economic growth.

The transformation of India's seed sector, driven by the integrated policy roadmap, promises benefits
far beyond direct economic savings. It acts as a powerful catalyst for job creation, skill enhancement,
rural prosperity, and industrial growth.

By creating an efficient, innovation-friendly ecosystem, these reforms will strengthen the foundation of
India's entire agricultural economy, ensuring resilience, competitiveness, and sustainable growth for
decades to come.
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Summary: Quantified multi-dimensional impacts of the proposed seed sector reforms

Impact Category

Employment
Generation (Skilled
jobs)

MSME Capital Unlock

R&D Investment
Growth

New Varieties
Released

Export Market Growth

Farmer Income
Impact

Women's Economic
Empowerment

Downstream Industry
Benefits

Total Estimated
Economic Value
Unlock

Quantitative Estimate

1,500 - 3,000 new jobs

%327 crore released
per year

13 - 15% annual
increase

+3 - 5 per company,
per year

25 - 30% increase;
10% global share by
2035

Up to 5% owing to
yield increase across
crops

Significant
enhancement
(qualitative)

Widespread sectoral
boost

Up to %800 crore
annually

Description

New positions for plant breeders,
biotechnologists, lab experts, and data
scientists, driven by higher R&D spending

Amount of working capital freed as compliance
costs fall, boosting MSME innovation and
expansion

Projected sector-wide private R&D spending
growth after reforms and renewed incentives

Additional new hybrids/varieties brought to
market annually, accelerating innovation

Sector export growth target, building on
improved certification and global recognition

Faster access to improved seeds; higher
productivity and profitability for millions of
farmers

Better wages, skills, and formal opportunities
for women seed workers

Strengthened supply chains, raw material
quality improvements for feed, fuel, textiles,
and food processing

Combined direct and indirect gains from
harmonization, efficiency, and innovation
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Insight Box
Direct Economic Impacts of India's Seed Sector Reforms
e 800 Crore Total Annual Economic Value unlock through comprehensive regulatory
modernization
e 382-708 Crore in Annual Regulatory Cost Savings from streamlined processes and
reduced compliance burdens
e 327 Crore MSME Capital Unlock per year, freeing working capital currently tied up
in compliance
e 13-15% R&D Investment Growth annually, driven by restored tax incentives and
reduced regulatory friction
e 3-5 Additional New Varieties released per company each year, accelerating
innovation cycles
¢ MSME Compliance Burden Reduction from 3.8% to under 1.5% of turnover
e 25-30% Export Growth target, positioning India to capture 10% of global seed market
share by 2035

Indirect and Multi-Dimensional Impacts
Employment and Human Development
e 1,500-3,000 New Skilled Jobs in R&D, biotechnology, and quality enhancement; and
expansion in seed production and logistics
e 1,300-1,600 Crore - Indirect Economic Impact through multiplier effects
e Sector-wide Upskilling through enhanced training and capability development

Social and Economic Empowerment
e Enhanced Women's Economic Participation through better wages and formal
employment opportunities in seed production
e Upto5% FarmerIncome Increase through faster access to improved, higher-yielding
varieties

Systemic Benefits

e Strengthened Downstream Industries including feed, fuel, textiles, and food
processing through improved and consistent supply of high-quality raw materials

e Enhanced Climate Resilience via accelerated development and deployment of
climate-smart varieties

e Improved Food Security through faster innovation cycles and better seed
accessibility resulting in increased VRR (Variety Replacement Rate)

e Farmer Income Impact: Up to 5% improvement in productivity-linked earnings
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7. Strategic Policy Recommendations for Accelerating
India’s Seed Sector Transformation

India’s seed sector has vast potential to drive agricultural innovation, bolster food security, and expand
exports. However, fragmented regulation, high compliance costs, delayed licensing, and capacity
limitations constrain growth. The Beej Ratna framework, with rigorous accreditation standards, R&D
investment thresholds, and quality assurance protocols, provides a foundation to unify and modernize
sector regulation. This chapter presents a data-driven policy roadmap with phased reforms targeting
regulatory harmonization, digital transformation, testing standardization, incentivized R&D, and export
facilitation to unlock significant economic value and improve global competitiveness.

7.1. Regulatory Harmonization: “One Nation, One License”

Multi-state licensing duplication imposes heavy costs and delays. Establishing a unified national
licensing system underpinned by Beej Ratna quality and R&D standards ensures consistent, high-level
compliance and streamlines market access.

Time Horizon Actions

Launch a unified national digital licensing portal embedding Beej Ratna baseline
accreditation criteria; pilot in key states.

. Legislate mutual recognition of licenses and testing results; standardize fees and
Medium Term :
compliance across all states.
Institutionalize ongoing regulatory reviews aligned with Beej Ratna’s evolving quality
Long Term NP "
benchmarks to maintain global competitiveness.

7.2. Digital Transformation Enabling Regulatory Efficiency

Short Term

Digital platforms improve transparency, reduce delays, and minimize administrative burdens.
Integrating Beej Ratna compliance indicators within these platforms incentivizes firms to continually
upgrade quality and innovation capacities

Time Horizon Actions

Mandate all regulatory applications through a single-window digital portal, linked to
Short Term . : .
real-time Beej Ratna compliance dashboards.
Medium Term FuIIy_ |nt.egrate regulatory systems with tax, export documentation, and compliance
monitoring through automated workflows.

Utilize Al and predictive analytics to optimize regulatory processing based on Beej
Ratna progress and sector needs.

Long Term
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7.3. Support for Innovation

A scale-neutral, progressive pathway that encourages all seed firms - from startups to large
enterprises - to build structured R&D capability, infrastructure quality, and high compliance standards.

Time Horizon Actions

Promote awareness of the Beej Ratna framework as the quality benchmark for
encouraging innovation and regulatory harmonization; provide technical assistance
and resource-sharing to prepare firms for obtaining Beej Ratna status through RLI
(Research Linked Incentivization).

. Facilitate access to shared, certified R&D and testing infrastructure; incentivize
Medium Term : e . > ,
progressive certification advancement linked to funding and market access benefits.

Ensure sector-wide adoption of Beej Ratna standards as a prerequisite for
Long Term participation in government procurement, export facilitation, and regulatory fast-track

programs.

Short Term

7.4. Standardization and Mutual Recognition of Testing Protocols

Disparate testing protocols cause delays and duplicative costs. Harmonizing protocols aligned to Bee;j
Ratna accreditation fosters faster, consistent variety approvals and reduces resource burdens.

Time Horizon Actions

Pilot Beej Ratna-based uniform testing protocols at key state agricultural universities
(SAUs) and private labs; encourage public-private partnerships.

. Mandate nationwide mutual recognition of test results from accredited labs following
Medium Term .
Beej Ratna standards.
Develop a network of Beej Ratna-accredited regional testing and innovation hubs to
Long Term .
boost throughput and quality assurance.

7.5. Restoration and Enhancement of R&D Incentives

Short Term

Fiscal incentives are pivotal for encouraging private R&D investment and innovation. Coupling tax
benefits with Beej Ratna certification ensures accountability and maximizes sector impact.

Time Horizon Actions

Reinstate 200% income tax deductions on R&D linked to Beej Ratna framework.
Remove price controls on seeds.

. Tie ongoing R&D incentive eligibility to measurable innovation outcomes verified
Medium Term : .
through Beej Ratna audits.

Expand incentives prioritizing climate-resilient, nutrition-focused, and export-oriented
seed R&D projects within the Beej Ratna framework.

Short Term

Long Term
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7.6. Export Facilitation Leveraging Beej Ratna Assurance

Exporters invest heavily in R&D and benefit from recognized quality certifications. Beej Ratna
certification serves as a trusted mark that can improve global market access and competitiveness.

Time Horizon Actions

Establish export facilitation helpdesks prioritizing Beej Ratna-certified firms; fast-
track export quality certifications.

Secure international recognition and mutual acceptance of Beej Ratna-aligned seed
quality standards.

Develop integrated export innovation clusters with Beej Ratna-accredited testing,
breeding, and logistics services.

Short Term
Medium Term

Long Term

7.7. Size-Appropriate, Segment-Specific Regulatory and Support
Frameworks

Diverse company profiles require flexible regulatory approaches. Beej Ratna’s tiered and scalable
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Time Horizon Actions

Promote tiered certification levels with appropriate reporting and compliance

Short Term :
requirements.

Medium/Long Empower ongoing policy refinement through segmented stakeholder consultations
Term informed by field-level data.
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Annual Regulatory Cost X382 - 708 Crore saved through harmonization, digitization, and
Savings standardization

R&D Investment Growth 13 - 15% annual increase leveraging incentive systems
New Varieties Introduced 3 - 5 additional varieties per firm annually
MSME Compliance Burden Reduction from ~3.8% to <1.5% of turnover

Export Share Growth 25 - 30% increase with a target of 10% global market share by 2035

7.9 Phased Implementation

Phase Focus Areas

Deploy unified digital licensing; promote Beej Ratna framework; initiate pilot

ST U harmonization and MSME fast-track processes.

Implement nationwide “One Nation, One License”; fully harmonize SAU testing;

el e restore and link R&D incentives.

Embed adaptive governance tied to Beej Ratna metrics; develop innovation hubs;
establish global market integration.

Long Term
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7.10 Summary: Policy Priorities by Timeline

Priority Area

Regulatory
Harmonization

Digital
Transformation

Innovation / R&D
Boost

Variety Testing
Protocols

Export Facilitation

Short Term
(0 — 1 year)

Unified licensing
requirements;
pilot states

Online platform
for data
management;
Seamless
transmission to
the States

Remove price
controls on
seeds

Introduce RLI

Restoring 200%
Income Tax
deduction linked
to Beej Ratna
matrix

Testing protocol
standardization

Export help
desks; fast-track
approvals for
reputed
exporters

A study on Ease of Doing Business in Indian Seed Industry

Medium Term
(1 — 3 years)

Mutual
recognition of
testing between
States

Data integration;
automation

Cluster
development.

Funding linkage
specially for
MSMEs

Scale up
innovation based
on qualification
metrics

Delegation &
inclusion of
private players

Harmonization of
seed movement
regulations

Long Term
(3+ years)

Continuous
quality
benchmarking

Al-enhanced
compliance

Promoting
adoption of best
practices by the
industry

Extend RLI to
the seed sector

Establish
specialized
integrated seed
export hubs

Expected Impact

Save 382 - 708
Cr; remove
diverging State -
level requirements

Cut TAT &
procedural delays;
Improves overall
efficiency through
transparency

Unlock 13-15%
more investments
to boost innovation

Enhanced VRR &
SRR

Expand market
global share from
current <1% to
10% by 20235

Thus, adopting the Beej Ratna framework as the foundation for regulatory harmonization, R&D
incentivization, and compliance monitoring supports a unified, scale-neutral transformation of India’s
seed sector. This approach, combined with a phased roadmap for digital integration, testing
standardization, export development, and tailored firm-level support, promises to unlock nearly ¥800
crore annually in economic value, significantly drive innovation, and expand India’s global seed market
share - strengthening food security, rural livelihoods, and agricultural resilience.

*k%k
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Insight Box

Beej Ratna framework, inspired by India’s successful Navaratna model for PSUs (Public
Sector Undertakings), aims to transform the seed industry into an innovation powerhouse. The
Navaratna model is introduced for enhancing autonomy, improving ease of doing business,
and enabling PSU leadership in competitive sectors. Similarly, this scale-neutral framework
is based purely on merit, innovation, ethical conduct, and demonstrated capabilities.

Core Criteria for Recognition
Beej Ratna recognition would be awarded only to companies meeting rigorous criteria on
research, infrastructure, human capital, and collaboration:

o Research intensity: Must operate DSIR-recognized breeding programs, demonstrating
investment in innovation, with a minimum of 5% of annual sales allocated to R&D.

e Qualified experts: Employment of certified plant breeders and trained scientific staff
would be essential to sustain variety development.

o Infrastructure excellence: Proprietary germplasm, seed production facilities, modern
processing plants, seed testing laboratories, and specialized infrastructure such as cold
storage and seed health chambers must be in place.

o Testing standards: Accredited laboratories (NABL / ISTA / GLP) would be mandatory to
ensure global quality benchmarks and credibility.

e Trackrecord: Successful variety development efforts and PPVFRA registrations

e Collaboration: Collaborative engagements with ICAR, SAUs, and other research
institutes would be recognized as evidence of knowledge partnerships.

Accountability Through Renewal

Beej Ratna status would be conditional, subject to renewal every five years. Recognized
companies would undergo periodic inspections, submit annual reports on R&D outcomes,
and present activities before a review committee including experts from relevant and diverse
background such as ICAR, SAUs, NABL, and DSIR. This structured renewal ensures
accountability, prevents recognition from becoming symbolic, and maintains dynamic
innovation in the sector.

If adopted, the Beej Ratna recognition would replace this fragmented system with One Nation
One Licence, which could result in huge savings for the industry, which can be invested in
R&D, reduce time-to-market for new varieties, and ultimately help farmers get faster
access to improved seed innovations. To further strengthen its impact, Beej Ratna-recognized
companies would qualify for fiscal incentives such as a 200% tax deduction on R&D
expenditure. This can significantly enhance private-sector research, freeing resources to
develop stress-tolerant, climate-resilient, and high-yielding varieties, when integrated into
larger initiatives like Make in India, PLI, and RLI programs. By rewarding excellence and
streamlining regulatory processes, the framework seeks to align private sector strengths
with national agricultural priorities, ensuring long-term food & nutritional security and
economic resilience.

*k%
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Annexure

Detailed Analysis of the responses of the Survey

Detailed analysis of survey responses from 55 seed companies across India, examining regulatory
challenges, business impacts, and opportunities for improvement in the seed sector is presented here.

Respondents Demographics and Business Profile

Annual Turnover Distribution

Annual Turnover Distribution

11-50 Cr
=10 Cr
101-300 Cr
301-50Q Cr
51-100 Cr
=1000 Cr
501-700 Cr
7011000 Cr

301-500 Cr
8.62%%

101-300 Cr
10.3%

The survey captured companies across diverse revenue scales, from small enterprises to large
corporations. The distribution shows a healthy mix of company sizes, with significant representation
from both MSMEs and larger players.
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Company Ownership Structure

The seed industry demonstrates diverse ownership patterns, with privately owned Indian companies
forming the majority, alongside foreign subsidiaries and public listed entities.

Company Types in Survey

Pwt Indian Own
Foreign Subsid
Public Listed

Puby Ltd Pt

Company Type

Partnership

Proprietarship

Count

The survey data reveals that 69.1% of companies are privately owned by Indian promoters, while 16.4%
are foreign subsidiaries, indicating strong domestic participation alongside strategic international

presence.
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MSME Classification

A substantial portion of surveyed companies qualify as Micro, Small and Medium Enterprises under
MCA definitions, highlighting the sector's importance for smaller businesses.

MSME Status Distribution
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Foreign Investment Patterns

Foreign ownership analysis reveals varying levels of international investment in the Indian seed sector,
with most companies being domestically owned while some have significant foreign participation.

Foreign owner % dist

Co count

NIL 100% 75 - 99% 50 - 75% 11 -25%

Owner % cat
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Geographic Operations and Market Reach

Companies demonstrate varying geographic footprints, with many operating across multiple States,
indicating the need for harmonized regulatory frameworks.

State reach of firms

Firm count

1-2 States 3-5 States 6-10 States More than 10 States

State range

Geographically, 43.6% of surveyed companies operate in more than 10 States, highlighting the multi-

state complexity that characterizes seed business operations across India's diverse agro-climatic
zones.
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Export Activities and Global Reach

A significant portion of companies engage in international trade, exporting seeds to various global
markets, emphasizing the sector's export potential.

Export vs Non-Export Companies

Non-Export
54.5%

Out of the total respondents, 43.6% are export-oriented, demonstrating the sector's growing
international competitiveness despite regulatory challenges.

International markets served

Most Indian seed firms that export focus on South/South-East Asia, followed by Africa; only a handful
reach Pacific or CIS markets. The export footprint is regionally concentrated; supportive trade pacts
with Africa and Asia would benefit the largest cohort of exporters.

MSMEs and non-MSMEs show similar export patterns, with both groups primarily targeting South Asia
and Southeast Asia. However, MSMEs demonstrate slightly stronger presence in nearby emerging
markets, while non-MSMEs have marginally better representation in established markets like North
America and Europe. This suggests MSMEs may be focusing on more accessible regional markets
while larger companies invest in distant, premium markets.
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Region

Region

South America

Sub-Saharan Afr

Central Asia

North Africa

Europe

North America

East Africa

Middle East

South East Asia

South Asia

Europe

North America

South America

Sub-Saharan Africa

East Africa

Middle East

South East Asia

South Asia
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Export % by Region

B MSME M Non-MSME

Export %

MSME Export by Region

80 100

Percent
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DSIR Recognition among Firms

A large majority - 74% - of surveyed seed companies hold DSIR recognition, reflecting strong in-house
R&D capabilities across the sector. The remaining 26% lack this status, highlighting potential for further
expansion of formal research recognition.

DSIR Recogn. Status MSME DSIR Status

A notable difference emerges in DSIR recognition rates, with 56% of MSMEs holding DSIR recognition,
which indicates that smaller companies may be more dependent on formal R&D recognition for
credibility and access to government incentives, while larger companies may rely more on their
established market presence and internal capabilities.
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Certifications or Accreditations Held

About 35% of firms have ISO certification, making it the most common credential. 13% each hold NABL
or ISTA global lab accreditations, while 25% state they have no certifications. A further 7% mention

DSIR as a certificate. This indicates quality standards vary widely, and there is scope to increase
internationally recognized certifications.

Firm Cert Percentages

Percent

IS0

None NABL ISTA DSIR Cert

Cert Type

Certs Held by Group

B MSME (%) M AllResp (%)

ISO NABL ISTA

None DSIR
Cert Type
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Average Annual Cost of Seed Licenses

A study on Ease of Doing Business in Indian Seed Industry

Most firms (32%) fall within the ¥2.5-5 lakh annual cost band for obtaining or renewing seed licenses,
with another 25% in the ¥1-2.5 lakh range. Only 9% spend more than %10 lakh, confirming that while
regulatory costs are significant, truly high expenses are rare.

Seed License Cost Bands %

30%

25%

20%

15%

% of Firms

10%

5%

< X1 Lakh 1-25 Lakh

X2.5-5 Lakh

Cost Band

Avg Seed License Cost: MSME

(4]

X5-75 Lakh

7.5-10 Lakh > %10 Lakh

License costs show an interesting
distribution where MSMEs are slightly
more likely to fall in the lower cost band
(2.5 lakh at 53%) compared to non-
MSMEs (47%). However, the difference is
modest, suggesting that regulatory costs
represent a relatively uniform burden
across company sizes. Non-MSMEs face
slightly higher costs (53% above 2.5
lakh), likely due to multi-state operations
and larger product portfolios requiring
more licenses.
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Average Days to Obtain or Renew Seed License: Most vs Least Efficient States

There are major disparities across states: in the most efficient states, 55% of firms secure licenses in
30-60 days, while in the least efficient states, 50% require more than 90days. This variation points to
the strong impact of state-level processes on business timelines.

Seed License Days: Efficient vs. Inefficient

B Efficient M Inefficient

50%

40%

30%

% Firms

20%

10%

0%
<30 days 30-60 days 60-90 days >90 days

Days
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Average Annual License Cost Distribution

Company Count by Lic Cost Band

Company Cnt

INR1Lakhorless INR1Lakh-2.5Lakh INR 2.5 Lakh - b Lakh INR5 Lakh - 7.5 Lakh INR 7.5 Lakh - 10 Lakh More than INR 10 Lakh

Lic Cost Band

The largest share of companies (18) fall in the INR 2.5-5 Lakh band, with 14 in INR 1-2.5 Lakh and 10

in < INR 1 Lakh. Very few incur higher outlays (> INR 5 Lakh), indicating most firms face moderate
licensing fees but some large players bear substantial costs.
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Research and Development Investment Patterns

The industry shows strong commitment to innovation, with most companies allocating substantial
portions of their revenue to research and development activities.

R&D Spending Distribution

More than 15%
16.4%

Investment in innovation remains substantial, with 38.2% of companies allocating more than 10% of
revenue to R&D.
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Industry Experience and Vintage

The sector demonstrates significant maturity, with companies having extensive experience in seed
business operations across decades.

Companies by Years in Seed Business

> 50 years

30-50 years

20-30 years

10-20 years

Years in Business

5-10 years

<5 years

Count
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Crop Segment Specialization

A detailed look at what types of crops respondents focus on reveals the range of markets and innovation
priorities among Indian seed companies.

Crop Segment Share Survey

61.8%

60%

50%

40.0%

40%

Percent Dist.
@
o
52

20%

10%

0%
Field Crops Horticultural Seeds Specialty/Others Multi-segment

Crop Segment

Crop Segment Distribution Among Indian Seed Industry Survey Respondents
o Field Crops dominate, accounting for 61.8% of companies.
e Horticultural Seeds are also significant, represented by 32.7%.

e Specialty and mixed-crop players highlight industry diversification.
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Approximate Average Annual Cost of Seed Licenses (INR)

The majority of companies (32%) spend INR 2.5-5 lakhs annually on seed licenses, with another 25%
spending INR 1-2.5 lakhs. About 18% manage with less than INR 1 lakh, while a notable minority (20%
combined) face substantial costs exceeding INR 7.5 lakhs. This suggests regulatory licensing costs
present a significant, recurring barrier especially for small and medium seed firms.

Seed License Cost Distribution

Companies

= INR 1L INR 1-2.5L INR 2.5-5L INR 5-7.5L INR 7.5-10L = INR10L

Cost Bands
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Rating of State-Specific Licensing Impact (0-10 Scale)

The distribution is heavily skewed toward high impact ratings, with 56% of companies rating the impact
as 9-10 (maximum impact). Only 17% rate it below 7, indicating that state-specific deviations from
central legislation are a major source of operational burden and cost escalation for most seed
companies.

State Policy Impact Rating Distribution

36%
20

15

Companies

0 1 2 3 L b 6 7 8 8 10

Rating (0-10)
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Licensing Timeline Comparison: Most vs Least Efficient States

There are stark procedural disparities across states. In the most efficient states, 51% of companies
receive licenses within 30-60 days, while in the least efficient states, the distribution is much more
spread out with significant delays. Notably, 15% of companies in the least efficient states wait more
than 180 days, compared to 0% in efficient states, highlighting the critical impact timelines.

Seed License Processing Time

B Most Efficient B Least Efficient

26

Companies

< 30 days 30-60 days 60-80 days 90-120 days 120-150 days 150-180 days =180 days

Time Band
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Major Challenges in Online Seed Licensing Systems

Processing delays and acknowledgement issues top the list (62% of companies), followed closely by
non-user-friendly interfaces (57%) and technical glitches (53%). Even as processes move digital,
technological barriers and transparency issues persist, with over half of companies facing multiple

systemic challenges that frustrate compliance efforts.

Online Seed License System Challenges

Unclear flow

Slow server

Lack transpar.

Challenges

Tech glitches

Non-user Ul

Process delays

o] 5 10 15 20 25 30

Companies
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Distribution of Revenue Spent on Regulatory Compliance

Most companies (82%) spend less than 5% of their annual revenue on regulatory compliance, with the
largest group (44%) in the 2-5% range. However, 18% report spending over 5% of revenue on
compliance, which represents a heavy burden that likely discourages innovation and growth, especially
for smaller firms where this becomes a regressive cost.

Revenue Spent on Regulatory Compliance Reg Compliance Cost by % Revenue
MSME

A large majority of MSMEs (82%) devote up to 5% of their annual revenue to compliance costs, with
44% in the 2-5% band and 38% under 2%. However, 18% spend over 5%, indicating a heavy burden

that can stifle innovation and growth.
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Distribution of Annual Regulatory Compliance Expenditure

The majority (60%) of companies spend less than INR 1 crore annually on regulatory compliance,
indicating manageable direct costs for most operators. However, there's significant variation, with 20%
spending INR 1-2.5 crores and some large firms spending over INR 10 crores, highlighting how the
regulatory burden scales disproportionately with company size and multi-state operations.

Companies by Compliance Expenditure

35

60%

Companies

9%

4%

Expenditure
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Distribution of Varieties/Hybrids Submitted for Testing Annually

Over half (563%) of companies submit fewer than 10 varieties/hybrids annually for testing, with only 9%
submitting more than 20. This limited throughput reflects how high costs and lengthy testing procedures
constrain innovation pipelines, potentially limiting India's agricultural competitiveness and farmer
access to improved varieties.

Company Distribution by Submissions

Companies

Less than 10 10-15 15 - 20 More than 20

Submissions
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Frequency of Delays in Receiving Testing Results

Delays are endemic in the system - only 24% of companies never experience delays, while 60% face
1-2 delays annually and 17% experience frequent delays (3+ times per year). These persistent
bottlenecks in university testing labs create systematic barriers to timely market introduction and
operational efficiency.

Testing Result Delays by Frequency

60%

Companies

2%

Never 1-2x/year 3-5x/year 6-10%/year >10x/year

Delay Frequency
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Regulatory Compliance Burden

Companies face varying levels of regulatory compliance costs, with expenditures ranging from modest
amounts to significant investments in meeting regulatory requirements.

Regulatory Compliance Costs

Company Count

Less than1Cr 1-25Cr 25-5Cr 5-75Cr More than 10 Cr

Cost Range
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Testing and Evaluation Framework - State Agricultural University Testing Costs

The cost structure for variety testing shows concentration in specific price ranges, with most companies
paying between 1-2 Lakhs per variety per year.

Testing Cost Distribution

1-2 Lakh
2-3 Lakh
<1Lakh
3-5 Lakh
=5 Lakh
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Testing Duration Requirements

The time requirements for variety registration reveal that most companies face multi-year testing
obligations, impacting time-to-market for new varieties.

Testing Years for Variety Registration

Count

1 Year

2 Years 3 Years 3+ Years

Testing Years
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Impact of Regulatory Delays - Financial Losses from Delays

Regulatory delays impose significant financial burdens on companies, with losses ranging from modest
amounts to substantial figures in crores.

Regulatory Delay Losses by Range

20

Companies
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Potential for Regulatory Streamlining - Additional Variety Introduction Potential

Companies indicate substantial capacity for increased innovation if regulatory processes were
streamlined, with many able to introduce additional varieties annually.

Additional Varieties if Streamlined

Count

2-5

5-10 More than 10

Varieties Range
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R&D Budget Enhancement Potential

Regulatory improvements could unlock significant additional R&D investment, with most companies
willing to increase their research budgets.

R&D Budget Increase if Barriers Removed

B Upto10%

B 10-15%

B Noincrease
B 15-20%

I More than 20%

Up to 10%
54,

16-20%
1.27%
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State-Level Regulatory Delays Causing Missed Market Opportunities (Past 5 Years)

State Regulatory Delays

category M Afew(-2) M No M 3-5times M Morethan5

A few (1-2)

Response

3-5 times

Mare than 5

0 10 20 30 40 50

Percentage

Over three-quarters (78.1%) of seed companies have experienced missed market opportunities due to
state-level regulatory delays in the past 5 years. Half of all companies (50.9%) report experiencing
delays "a few times" (1-2 occurrences), while only 21.8% have never faced such issues. Notably, 27.2%
of companies have experienced delays frequently (3 or more times), indicating systemic problems with
state-level regulatory processes that consistently impact business operations and market timing.
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Estimated Revenue Loss Due to Regulatory Delays (Past Year)

Revenue Loss Distribution

Percentage %

o)
Revenue Loss -

While most companies (38.2%) report relatively modest revenue losses of less than 10 lakhs, the
distribution reveals significant financial impact across the sector. Nearly 30% of companies report
substantial losses exceeding 1 crore, with some experiencing losses above 20 crores. The wide range
of reported losses (from under 10 lakhs to over 20 crores) suggests that regulatory delays
disproportionately affect companies based on their size, operational complexity, or geographic spread,
with larger multi-state operators bearing heavier financial burdens.
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Potential Additional New Varieties/Hybrids if Regulatory Challenges Were Addressed

New Varieties Potential Distribution

2-5
1-2
More than 10
5-10

Potential Additional New Varieties/Hybrids if Regulatory Challenges Were Addressed

Maijority of companies (61.8%) could introduce 1-5 additional varieties annually if regulatory challenges
were resolved, demonstrating significant untapped innovation potential. Remarkably, 20% of companies
indicate they could introduce more than 10 additional varieties, suggesting that current regulatory
bottlenecks are severely constraining the sector's innovation pipeline. This represents a substantial
opportunity cost for Indian agriculture, as streamlined regulations could dramatically increase the
availability of improved crop varieties for farmers.
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Research Budget Increase (%) if Regulatory Barriers Were Removed

Research Budget Increase Distribution

50 491%

% of Companies

Up to 10% 10 - 15% No increase 15 - 20% More than 20%

Budget Range

Nearly half of all companies (49.1%) would increase their research budgets by up to 10% if regulatory
barriers were removed, with another 23.6% planning increases of 10-15%. Only 18.2% indicate no
planned increase, suggesting that most companies view current regulatory burdens as constraining
their research investments. The willingness of over 80% of companies to increase R&D spending
demonstrates how regulatory efficiency could drive significant additional private sector investment in
agricultural innovation and variety development.
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Research Budget Increase (INR) if Regulatory Barriers Were Removed

Research Budget Inc. if Barriers Removed

10-15 Cr

5-10 Cr

TOL-1Cr

50-70L

Budget Range

30-50L

1-5 Cr
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Up 1o 30L

Percentage

Over one-third of companies (36.4%) would invest up to 30 lakhs additionally in research if barriers
were reduced, while 18.2% indicate no planned increase. However, a significant portion of companies,
particularly larger ones, show willingness to make substantial investments - nearly 20% would invest 1
crore or more. This translates to potentially hundreds of crores in additional private R&D investment
across the sector, highlighting how regulatory reforms could unlock substantial capital for agricultural
innovation and crop improvement programs.
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Impact of State-Specific Deviations from Seeds Act on Operational Costs (0-10 Scale)
State Deviations Impact on Costs

40

36.4%

35

30

20

Percentage %

15

36%

e

Scale Rating

The results show an overwhelming consensus on the severe impact of state-specific deviations, with
56.4% of companies rating the impact as maximum (9-10 on the scale). Combined with those rating 7-
8, over 80% of companies consider state deviations to have high-to-severe operational impact. Only
16.3% rate the impact as moderate or low (0-6), clearly indicating that inconsistent state-level
interpretations and implementations of central seed legislation create substantial operational burdens,
costs, and inefficiencies for seed companies operating across multiple states.
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Estimated Additional Annual Cost From State-Specific Deviations

State-level departures from the Seeds Act and Seeds Control Order are perceived as a severe drain on
working capital: half the companies score the impact at 9-10 on a ten-point cost scale, while fewer than
10% see it below 5. This consensus signals that a uniform “One Nation One License” regime would
translate into immediate, material savings for nearly every firm, especially the multi-state operators that
spend heavily on duplicative documentation, inspections and fees.

State Regulatory Impact on Business

Impact_Rating
20 En

# of Companies

Impact Rating
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Days Required to Obtain or Renew a Seed License

The licensing timeline is highly state-dependent. In the most efficient jurisdictions a majority of firms
(28) complete the process in 30—60 days, whereas the same range is achieved by just 12 firms in the
slowest states. At the other extreme, no firm waits beyond six months in efficient states, yet eight firms
report 180-plus-day delays in inefficient ones, underscoring how fragmented procedures erode time-to-
market and raise inventory risk.

License Days: Most vs Least Efficient

B Most Efficient B Least Efficient
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Major Challenges in Online Licensing Portals

Digital portals have not eliminated bottlenecks; processing back-logs and acknowledgement lags top
the list, cited by one-third of respondents. Cumbersome interfaces, technical glitches and opaque status
updates together affect another 80% of companies. These findings show that e-governance efforts must
shift from mere digitisation to user-centred design and clear service-level agreements if they are to

deliver the promised efficiency gains.

Major Challenges in Online Seed Licensing Systems

Processing Lag

Complex Ul

Tech Glitches

No Status Info

Challenge

Slow Response
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Reform needed as Most Urgent (as ranked by the respondents)

Alignment issue

Procedural diff

Unpredict timing

Opague process

Issue

Most Urgent Reform (State-Level)

Test cost-SAUs

GM NOC block

Ad-hoc policy

Paperwork

60 80 100

% Resp.

Percentage of respondents ranking state-level reforms as most urgent

Lack of alignment with central legislation is cited as the single most urgent reform issue, with
100% of respondents considering it a top priority. This underscores a universal call for uniformity
between state and central regulations in the seed sector.

Wide procedural variation between states and unpredictable timelines also rank very high, at
92% and 80% respectively, signaling industry-wide frustration with inconsistent rules and
unpredictable approval processes.

Issues like non-transparent processes (71%) and high SAU testing costs (60%) further reflect
the pressing need for clear, efficient, and fair state-level compliance.

Although issues such as GM-crop NOC hurdles (50%) and ad-hoc policymaking (48%) are
slightly less frequently mentioned, they still represent major systemic barriers and remain
significant reform priorities.

The data highlights that harmonizing state compliance with central laws and standardizing
procedures would have the greatest positive impact on India's seed sector business
environment.
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Policy Impact Analysis - R&D Tax Incentive Withdrawal Impact

This chart visualizes the impact of the withdrawal of the 200% R&D tax deduction on companies in the
Indian seed industry that reported a decrease in their research investment. The chart breaks down the
share of these respondents by MSME status, revealing which segment was most susceptible to scaling
down innovation after the policy change.

R&D Decrease by Company Type

m MSME
B Non-MSME

Key insights

e MSMEs are much more likely to cut R&D investment when fiscal incentives are withdrawn,
underscoring their greater vulnerability to policy shifts as 78% of companies that reduced their
R&D spending are MSMEs.

e The results signal that sector-wide innovation risks becoming concentrated among a smaller
group of larger firms if targeted support to MSMEs is not restored.
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Correlations, Impact, and Relationships of different variables

Based on extensive statistical analysis of survey data from 55 Indian seed companies, given below are
the significant correlations, impact relationships, and intensity patterns observed across diverse
business and regulatory factors.

Major Correlation Patterns

IT.
R&D Invest. Co

Export Act.
Co. Size 05

MSME Stat.

Multi-op.

Variable

Biz Exp.
Reg. Env.

Comp. Cost

Mon. Loss 0.27 012 04 -04 0.23 0.2 -0.09 012 - I
-1

R&D Invest. Export Act.  Co.Size  MSME Stat.  Multi-op. Biz Exp. Reg.Env.  Comp.Cost Mon. Loss

Variable

The correlation analysis reveals several critical relationships that shape the Indian seed industry's
competitive landscape and regulatory burden distribution.

Strongest Positive Correlations

R&D Investment — Export Activity (r = 0.551, p < 0.01)

This represents the strongest positive relationship in the dataset, indicating that companies with higher
R&D investments are significantly more likely to engage in international markets. Export-oriented
companies invest an average of 12.1% of revenue in R&D compared to 6.7% for domestic-only
companies - an 81% premium.

R&D Investment and Innovation Patterns
e R&D Investment «— Export Activity: r = 0.551 (p < 0.001)***
e High R&D Investors vs Low R&D Investors: 4.76 more varieties developed (p = 0.009)**

e Export Companies vs Non-Export Companies: 3.03 more varieties (p = 0.024)*

(7]



A study on Ease of Doing Business in Indian Seed Industry

Strong Correlations (|r| > 0.5)
e Company Size —~ MSME Status: r =-0.638***
e Company Size — Multi-state Operations: r = 0.577***
e Multi-state Operations <« Variety Development: r = 0.514***
e R&D Investment «— Export Activity: r = 0.551***
Moderate Correlations (0.3 < |r| < 0.5)
e Company Size < Export Activity: r = 0.400**
e Company Size < Variety Development: r = 0.374**
e Multi-state Operations < R&D Investment: r = 0.396**
Weak but Notable Relationships
e State Conduciveness: Shows surprisingly weak correlations with most outcomes

e Compliance Costs: Limited correlation with most performance indicators

The analysis reveals a strong and significant relationship between R&D investment and export activity,
indicating that firms investing heavily in research and development are also more likely to compete in
international markets (r = 0.551, p < 0.001). High R&D investors generate more product varieties - on
average, 4.76 more than their low-investing counterparts (p = 0.009) - underscoring the tangible impact
of research and development on innovation capacity within the industry.

Similarly, companies involved in exports develop, on average, 3.03 more varieties than non-exporting
firms (p = 0.024), reflecting the synergy between international orientation and innovative output. Among
the strongest observed correlations, company size and MSME (Micro, Small and Medium Enterprises)
status are negatively correlated (r = -0.638), which is consistent with their operational definitions, while
company size is positively linked to multi-state operations (r = 0.577), and to a somewhat lesser extent,
to export activity (r = 0.400) and variety development (r = 0.374). Multi-state operations also correlate
strongly with variety development (r = 0.514) and moderately with R&D investment (r = 0.396),
suggesting that larger and more geographically diversified companies tend to invest more in R&D and
achieve greater innovation. In contrast, external factors such as state conduciveness and compliance
costs show surprisingly weak or limited correlations with most performance indicators, indicating that
they play a less significant role in driving innovation and export success.

For the whole of the industry, these findings suggest that improving internal capabilities - by fostering a
culture of innovation, encouraging investment in R&D, scaling operations, and expanding geographical
reach - can yield tangible benefits in terms of growth, competitiveness, and export potential.
Policymakers and industry leaders aiming to enhance sector performance should, therefore, focus on
supporting firm-level investments and internal structural growth rather than relying solely on
modifications to the regulatory or state-level environment.
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MSME vs Non-MSME Comparative Analysis

B MSME M Non-MSME

10

Value

Complianc Cost % R&D Incr. % New Varieties

Metric

Statistically Significant Differences:
R&D Increase Willingness: MSMEs show 3.4% higher willingness (p = 0.048)*

e Variety Development Potential: Non-MSMEs can develop 4.15 more varieties (p = 0.005)**

e Compliance Cost Burden: MSMEs spend 1.35% more of revenue (not statistically significant)
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Annual "Cost of Doing Business" vs Number of Varieties Released — MSME vs Non-MSME

80.0

Annual Biz Cost by Varieties Released

~e— MSME —e— Non-MSME - = Avg MSME - - Avg Non-MSME

70.0
£ 600
©
Lo
-~
S n
1S 50.0

400

300

5 5410 10-15 =15
Varieties/Year

Key insights:

Average cost lines are shown for both MSMEs (%39.5 lakh) and Non-MSMEs (%52.5 lakh).

The cost increases steeply for firms that innovate more by releasing additional varieties per
year.

Clear segment averages visibly highlight what is typical for each category.

Higher costs for more varieties and more states reinforce the financial impact of regulatory
complexity - underscoring the need for harmonization to lower barriers for growth-oriented
companies.
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Multi-State Operations vs Regulatory Compliance Spend

The relationship between the number of States in which companies operate and their annual regulatory
compliance spending (in % lakhs), with a trend line highlighting the overall trend is explained below. The
upward slope of the red trend line indicates that companies with broader geographic footprints tend to
incur higher absolute compliance costs.

Key Insights:
¢ MSMEs face higher proportional regulatory burden despite lower absolute costs
o 72.7% of companies are MSMEs, making this disparity sector-critical
¢ MSMEs show 35% higher willingness to increase R&D if barriers are removed

o Non-MSMEs operate in 2.5x more States on average, multiplying their regulatory complexity

Export — Innovation - Scale Nexus

Export companies demonstrate resilience to regulatory challenges, maintaining higher R&D investment
regardless of regulatory environment quality. This suggests that export market demands drive
innovation investment independent of domestic regulatory conditions. Strong interconnected
relationships emerge between R&D investment, export activity, and company scale:
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