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Foreword

NI RAzdGqgel W6t WaYUNWAHRMLDUWq6WIWnYea Ul ¢cqRYUWYnWf UT Rekt WIRYUY
farm alone. It is determined across the value chain that connects the farm to the consumer, through the enterprises that clea
grade, mill, crush, preserve, package, and transform raw agricultural output into the products that reach markets and
6Yet D6YOT t OWNSWIWI WGqéWe UT W nhRARWUA! WYnWgécqWz2écie JWHG ¢ RU L
agricultural output translates into farmer income, employment, and export earnings.

f UT Rekt WGI YT efqRYUWAHeEt DWRY AWA! wWe U WNaYHecOWaWet el 3AWnYIsaRI ¢
fruits and vegetables, milk, and several other commaodity categories. The opportunity before the Ministry of Food Processing
Industries is to ensure that this production scale is progressively matched by processing scale, and that processing depth
advances from primary handling towards the secondary and tertiary stages, where the greatest economic value is generated.
This has been he direction of Ministry policy across successive plan periods. Schemes such as the Pradhan Mantri Kisan
Sampada Yojana (PMKSY), the Production Linked Incentive Scheme for Food Processing Industry (PLISFPI), and the PM
Formalisation of Micro Food Processig Enterprises (PMFME) Scheme reflect the breadth of that commitment, spanning
infrastructure investment, technology adoption, and the formalisation of micro and small enterprises that together constitute

the largest segment of the processing economy.

As the sector matures, the nature of the policy challenge evolves. The question is no longer simply one of creating enabling
conditions; it is one of ensuring that those conditions are translating into processing depth across all commodity categories

and stages of the value chain, and that the growth observed at the aggregate level is matched by progress in the specific
FINGUUqt Ws 61 IWf UOT Rekt WGT YR RUDWGU!I nY!lI GeUHDWI R21J1 NIt WG YH
precise, current,and grounded in the realities of the sector as it operates in practice, including its large and diverse unorganised
segment.

The present study was commissioned with this purpose in mind. It provides a commodHgvel, stagewise assessment of food
processing levels in India, drawing on both official data sources and large H#¢ G D WGI RAG ¢l ! Wn RIGT Wl 3t Jé
performance within an international comparative framework. The Ministry intends it to serve as a reference for policymakers,
state governments, financial institutions, industry associations, and researchers engaged in the food processing sector,
providing the analytical foundation from which more targeted and effective interventions can be designed.

The Ministry is grateful to the Crisil team for the thoroughness and rigour with which this assignment has been executed, smd

the Inter-Ministerial Committee (IMC) for the guidance extended throughout the study. The generous participation of
processors, farmer producer organisations, traders, and market participants has been indispensable to the quality of the
evidence presented in this report.

Shri A. P. Das Joshi
Secretary
Ministry of Food Processing Industries

Government of India
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§2101 WadWWGet qWT WHERET BAWFf UT Rekt WnYVYT WGI YHIL + RUNDW WHqVYI! W6et W
infrastructure has expanded materially, organised retail has deepened its reach into production clusters, consumer
preferences have shited with growing conviction towards packaged and convenience formats, and successive waves of policy
support have mobilised new enterprise capacity across the length of the processing value chain. The structural conditions tha
underpin growth in the pro@ssing sector are more firmly established today than at any previous point, and the pace of change
across several commodity categories reflects this.

As the sector has matured, the analytical focus has progressively shifted from the expansion of processing capacity towards a
deeper understanding of processing depth, valueaddition pathways, and the distribution of processing activity across
commodity categories. It is within this context that the present study was undertaken. While food processing levels are
frequently used as indicators of value addition and structural transformation, their estimation presents important analytical
and methodological chdlenges. Differences in commodity characteristics, processing pathways, enterprise structures, and
the substantial contribution of the unorganised segment necessitate approaches that move beyond aggregate sectoral
assessments. Addressing these challengesaquired the development of a commoditylevel, stage-wise analytical framework
capable of providing both consistency in measurement and granularity in interpretation.

The study integrates official statistical datasets with extensive primary research conducted across 18 states and involvingra
than 4,100 stakeholder interactions. A key component of the exercise involved the development and validation of a harmonised
framework for the classification of primary, secondary, and tertiary processing across commaodity groups. The analysis is furthe
complemented by cross-country benchmarking, conducted using the Food and Agriculture Organization (FAO) Supply
Utilisation Account framework at the commodity level rather than at the aggregate sector level, thereby providing the
comparative context required for policy and investment decisions.

Over the course of this study, the depth and candour of stakeholder engagement emerged as a significant source of analytical
value for the Crisil Intelligence team. The insights contributed by processors, farmer producer organisations, traders, matke
intermediaries, industry associations, and subjectmatter experts enriched the assessment by providing operational
perspectives that complemented the quantitative analysis, strengthened the robustness of the findings, and underscored the
importance of field-based evidence in the study of a sector characterised by considerable diversity and complexity.

We hope this report serves as a reliable and enduring reference for the Ministry of Food Processing Industries, state
NY2WU1 UG WU0qt awWnRUcCUARRCECOWRUY qRage qRYUt AWRUT 2t ql ! Wet+ YHRC qRY Ut
sector. | would also like to acknowledge the guidance of Shri A. P. Das Joshi, Secretary, MoFPI, and the members of the IMC,
whose engagement throughout this assignment was both constructive and intellectually rigorous.

Mr. Pushan Sharma
Director, Crisil Intelligence

Crisil Limited
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List of abbreviations

ABPA

AGMARK

APEDA

APMC

ASI

ASUSE

CAGR

CAPI

CFTRI

CIPHET

Crisil

CTC

EU

F&V

FAO-UN

Australian Beef and Pork Association
Agricultural Marketing Standard (India)

Agricultural and Processed Food Products Export

Development Authority

Agricultural Produce Market Committee

Annual Survey of Industries

Annual Survey of Unincorporated Sector Enterprises
Compound Annual Growth Rate

Computer-Assisted Personal Interview

Central Food Technological Research Institute

Central Institute of PostHarvest Engineering and

Technology

Credit Rating Information Services of India Limited

Cut-TearCurl (tea processing method)
European Union

Fruits and Vegetables

Food and Agriculture Organization of the United Nations

FAOSTAT FAO Statistical Database

FBS

FCI

FDA

FPI

FPO

FSSAI

FY

GAP

Food Balance Sheet
Food Corporation of India

Food and Drug Administration (United States)

Food Processing Industry

Farmer Producer Organisation

Food Safety and Standards Authority of India
Fiscal Year (April to March)

Good Agricultural Practices

ISIC

ISO

Kil

MITS

MoFPI

MoSPI

MPEDA

MSME

MT

NAAS

NABL

NABARD

NIC

NIFTEM

NITI

NPCMS

NSS

NSSO

OECD

OHSAS

PHI

PIL

PMKSY

RTC

International Standard Industrial Classification
International Organization for Standardization

Key Informant Interview

Market Intelligence and Trade Statistics

Ministry of Food Processing Industries

Ministry of Statistics and Programme Implementation
Marine Products Export Development Authority
Micro, Small and Medium Enterprise

Metric Tonnes

National Academy of Agricultural Sciences

National Accreditation Board for Testing and Calibration

Laboratories
National Bank for Agriculture and Rural Development
National Industrial Classification

National Institute of Food Technology Entrepreneurship

and Management
NITI Aayog (National Institution for Transforming India)

National Product Classification for Manufacturing

Sector
National Sample Survey
National Sample Survey Office

Organisation for Economic Ceoperation and

Development

Occupational Health and Safety Assessment Series
Pre-Harvest Interval

Processing Intensity Level

Pradhan Mantri Kisan Sampada Yojana

Readyto-Cook

Study on Assessment of the Level of Food Processing in India

XX



GHP

Gl

GMP

Gol

GVA

HACCP

HCES

ICAR

IEG

IFST

IMC

MINISTRY OF FOOD PROCESSING INDUSTRIES
GOVERNMENT OF INDIA

Good Hygiene Practices

Geographical Indication

Good Manufacturing Practices

Government of India

Gross Value Added

Hazard Analysis and Critical Control Points
Household Consumption Expenditure Survey
Indian Council of Agricultural Research
Institute of Economic Growth

Institute of Food Science and Technology

Inter-Ministerial Committee

RTD

RTE

SHG

SUA

THAIFEX

TNAU

UK

UPF

USA

USDA

usD

C u u

risil
Intelligence

Readyto-Drink

Readyto-Eat

Self-Help Group

Supply Utilisation Account

Thailand International Food Exhibition

Tamil Nadu Agricultural University

United Kingdom

Ultra-Processed Food

United States of America

United States Department of Agriculture

United States Dollar

Study on Assessment of the Level of Food Processing in India

XXi



Executive summary



M{AF P I Crisil

MINISTRY OF FOOD PROCESSING INDUSTRIES

GOVERNMENT OF INDIA Intelligence

EXECUTIVE SUMMARY

India's agrifood system rests on one of the world's largest and most diversified agricultural production bases foodgrain
output exceeding354 million tonnes (ranked 2™ globally in paddy and wheat, 'in pulses), fruits and vegetables at ~334 million
tonnes(2" globally), and milk surpassing 248 million tonneg1 globally), in fiscal 2025'. The food processing sector serves as
the structural interface between this production base and end consumption and has emerged as a meaningful driver of value
addition, employment, and export earnings.Sustained policy support, rising incomes, urbanisation, expansion of organised
retail and food service channels, and evolving consumer preferences towards packaged and convenience foods have
collectively accelerated the transition towards higherorder food processing.

STUDY CONTEXT

The Ministry of Food Processing Industries (MoFPI) periodically undertakes assessment of processing levels to monit
sectoral progress, benchmark India against global peers, and identify commodity categories where targeted intervention:
can deepen value adition. While the previous assessments(2014 and 202) were primarily based on secondary data
analysis, the current study (2026) adopts a significantly enhanced integrated methodology incorporating both primary an
secondary data sources for a more comprhensive and granular assessment of processing levels across commodities.

Methodology and analytical framework

The study integrates secondary data analysis drawing oy the Annual Survey of Industries (ASI) and the Annual Survey of
Unincorporated Sector Enterprises (ASUSE), along with structured primary surveys across 18 stat€he primary assessment
covered organised and unorganised processing units, farmer producer organisations (FPOs), and market intermediaries
through over 4,100 stakeholder interactions, enabling a more granular understanding of commodigpecific processing
dynamics across regions and value chainsTo strengthen the robustness of the assessment, more than 50-depth interviews
were conducted with industry experts and policymakers to validate assumptions, contextualise sectoral trends, and
incorporate operational insights. In addition, a national stkeholder validation workshop was organised with participation from
industry players, commodity associations, academic institutions, and inter ministerial representatives to review the analyta
framework, deliberate on key findings, and refine the finalssessment through multi stakeholder feedback.

The studycovers food grains, oilseeds, fruits and vegetables, dairy, eggs and poultry, meat, fish and sugarcane, while also
expanding the scope to include tea, coffee, and spices, which were not covered in the previous assessment. The assessment
evaluates two dimensions of praessing for each commodity. The first is the overall processing level, defined as the share of
total production undergoing enterpriselevel processing. The second is the stag&ise distribution across primary, secondary,
and tertiary processing levels, capuring the extent of value addition within the processed shareGiven that definitions of
primary, secondary and tertiary processing vary across institutional sources, the current study undertook a systematic
definition standardisation exercise. Definitions were aligned with globally accepted and nationally relevant classification
frameworks to ensure consistency and crosscountry comparability. In the current assessment, primaryprocessing includes
basic activities such as cleaning, grading, milling, crushing, and slaughtering that make produce suitable for consumption or
further processing. Secondary processing involves intermediate transformation and preservation activities sucés drying,
freezing, pasteurisation, pulping, refining, and packaging, which improve shelf life and usability of products. Tertiary pessing

! Production figures are sourced from the Ministry of Agriculture & Farmers Welfare; Food grains (3rd advance estimates), Fruits and vegetables (2™
advance estimates) and Dairy production figure sourced from Department of animal husbandry and dairying.
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represents advanced value addition through the manufacture of readyo-eat, convenience, packaged, and ingredienbased
food products targeted towards retail and food service markets.

The study presents commoditywise estimates of processing levels based on an integrated analytical framework, with final
estimates anchored in primary research findings to reflect actual processing activity across the value chain. Secondary data
sources (AS| and ASUSkEprovide an important structural foundation; however, duringthe analysis, certain methodological
constraints were observed in their ability to fully capture enterprisdevel material flows. These constraints are reflected in
instances where processing volumesreported in secondary datadiverge materially from observed consumption patterns
during primary research For example, in fiscal 2023, secondary data indicates ~27 million metric tonnes (MT) of whewas
processed, whereas estimated domestic consumption is ~64 million MT, suggesting that a significant share of processing
activity is not captured within reported secondary datasets. In line with these observations, and under the guidance of thmadr-
Ministerial Committee (IMC) constituted to oversee the study, primary research findings serve as the basis for all final
commodity -level estimates.

Key findings y Processing levels

Across key agricultural categoriesy foodgrains, oilseeds, fruits and vegetables, dairy, poultry, meat and fisly overall
processing levels increased from ~30% in fiscal 2016 to ~50% in fiscal 2028)d estimated at ~52% in fiscal 2025. Given its
significant output volumes, sugarcane carries substantial weight in any aggregate measure; including sugarcane raises
aggregate processing levels to ~47% in fiscal 2016 and ~ 63% in fiscal 2023 and fiscal 202&lud-added processingy
comprising only secondary and tertiary stages and excluding basic primary processinyg is estimated to have increased from
~17% in fiscal 2023 to ~21% in fiscal 2025, indicating a gradual but measurable shift toward higheder processing.

Note: Value-added processing levels are not comparable with fiscal 2016 figures due to definitional differences in the classificationpsfmary, secondary and
tertiary processing between the prior and current studies. Additionally, this level of stageise analysis is feasible for the organised sector through the ASI; for
the unorganised sector, product coding is available only at a broader level, which limits precise classification.

Below are the overall processing levels across key commodities. Fiscal 2016 figures are based on the previous study (2021,
secondary analysis), while fiscal 2023 (E) and fiscal 2025 (E) are estimates from the current study based on primary research

Table 1: Overall processing levels across commaodities

CAGR CAGR

Commodity FY16 FY23E FY25E Commodity FY23E FY25E

(FY16r25) (FY16r25)

CEREALS FRUITS & VEGETABLES

Paddy* 82.5% 76.0% 77.0% ¢ 1% Fruits 2.9% 17.0% 19.0% z 23%
| |

Wheat 70.1% 78.0% 79.0% z 1% Potatoes & Onion  2.0% 19.0% 22.0% z 31%
I |

Maize & Millets = 28.3% 82.0% 84.0% z 13% Other Vegetables  2.4% 8.0% 10.0% z 20%
I | |

Cereals (Overall) 63.7% 78.0% 79% z 2% F&V (Overall) 3.0% 16.0% 18.0% z 22%
I o

Study on Assessment of the Level of Food Processing in India 3
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CAGR

FY25E
(FY16r25)

PULSES ANIMAL PRODUCTS

Gram 59.6%  65.0% 69.0% z 2% Milk 20.1% 58.0% 60.0% z 13%
| |

Red Gram 51.3% 71.0% 71.0% z 4% Eggs & Poultry 7.4% 18.0% 20.0% z 12%
| |

Other Pulses 58.1% 76.0% 75.0% z 3% Meat 22.7% 41.0% 46.0% z 8%
| |

Pulses (Overall)  57.4% 69.0% 71.0% z 2% Fish 8.3% 23.0% 26.0% z 14%
| |

OILSEEDS BEVERAGES, SPICES & SUGARCANE

Groundnut 17.5%  78.0% 81.0% z 18% Tea* 89% 93% 93% 0.5%
| |

Rapeseed anc 36.0% 77.0% 79.0% z 9% Coffee * 57% 97% 97% z 6%

Mustard — —

Other Oilseeds = 79.9% 78.0% 80.0% 0% Spices y 59% 61% y
| |

Oilseeds 49.5% 78.0% 80.0% z 5% Sugarcane 84% 87% 87% 0.4%

(Overall) — —

z =increase,§ = decrease vs. FY16; 1. In the earlier studgaddy was treated as the input consumed while rice production formed the reference bas
against which processing levels were estimated, which likely yielded comparatively higher estimates in FY*&jigures marked with an asterisk (*) represer
Crisil findings for fiscal 2016 secondary analysis, as previous studies did not undertake analysis for the mentioned commasitduring this study period.
Note: In the earlier study, results were derived entirely from secondary data analysis. The current study's Fé88 FY25 estimates are based on primar
surveys and stakeholder consultations. The sharp compound annual growth rate (CAGR) observed in certain commodities may pamtflect improved
reporting coverage of both organised and unorganised units, rather thaolely reflecting an acceleration in actual growth.

Source: Study to determine the level of food processing in India (2021); CRISIL study findings.

The commodity-level findings reveal a differentiated processing landscape staple grains, oilseeds, and plantation crops
reflect mature, high-intensity ecosystems, while perishable categories present the significant headroom for value addition.

MATURE - HIGH PROCESSING

Oilseeds 80%
z 5% CAGR (FY1®5)

MATURE - HIGH PROCESSING

Cereals 79%

z 2% CAGR (FY1®5)

cRNDEWGI YRVt t RUNWRUq U1 -&aje cdieal
consumption ecosystem. Maize has accelerated overall
processing levelsmaterially through industrial starch, ethanol
blending and animal feed demand.

Processing mncentrated in oil extractiony mustard, soybean
and groundnut predominantly crushed for edible oil. Growth
supported by rising branded consumption and formalisation of
the crushing industry.

Study on Assessment of the Level of Food Processing in India 4
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STABLE - GROWING

Pulses 71%
z 3% CAGR (FY1®5)

Processed primarily through splitting, dehusking and packaging
into dal and besan at enterprise level. Government procurement
and institutional demand sustain consistent throughput across
organised and unorganised segments.

HIGH GROWTH - UNDERENETRATED
Dairy & Animal Products 20T60%

z 8T14% CAGR (FY1®5)

Milk processing moderated by informal channel dominance and
unorganised sector scale. Buffalo meat drives organised
processing through exportoriented plants; poultry and small
ruminant processing remain at early stages of formalisation.

Value added processing levels

Crisil
Intelligence

SATURATED

Sugarcane & Beverages 87197%
Stable

Among the most industrially integrated categories. Sugarcane is
extensively converted into sugar, jaggery, ethanol and molasse!
derivatives. Tea and coffee operate through welbrganised, export
oriented processing ecosystems.

HIGHEST GROWTH - PRIORITY SEGMENT

Fruits & Vegetables 18%

z 22% CAGR (FY1®5)

Growth driven by organised retail, quick commerce and cold chain
expansion. Higherorder processing into concentrates, dehydrated
and readyto-cook formats remains limited, with fresh market
channels still predominant.

Beyond overall processing levels, the study estimates the share of output undergoing secondary and tertiary transformation fo
each commodity. It is at these stages that meaningful value addition occurg converting processed commodities into higher
valueingredients, branded and convenience formats that generate greater returns across the chaifheestimated processing
levels across secondary and tertiary stages for fiscal year 2025 are detailed below.

CEREALS
Secondary 10113% Tertiary 6126%

Maize leads tertiary processing at 26%, driven by industrial starch
glucose, and ethanol production under the blending mandate.
Wheat records 16% tertiary processing, supported by depth in the
bakery and noodle industry. Paddy tertiary processing stands at 6%

PULSES

Secondary 3110% Tertiary 3117%

Bengal gram reaches 17% tertiarprocessing through besan-based
products and packaged snack foods. Red gram secondary ant
tertiary processing each at 3%y consumption is predominantly in
dal form with limited enterprise-level further processing.

OILSEEDS

secondary 4T8% Tertiary 3T16%

Groundnut leads tertiary processing at 16% y peanut butter,
flavoured snacks and confectionery driven by organised brandec
players. Other oilseeds at 3% tertiarprocessing, as oil extraction at
the primary stage accounts for most throughput with limited
development of downstream products

FRUITS & VEGETABLES

secondary 4T8% Tertiary 4T5%

Fruit secondary processing stands at 8% and tertiary at 4% low
levels despite India being the world's secondargest fruit producer.
In vegetable segmentsecondary processingis at 4% and tertiary
processing at 5%.

ANIMAL PRODUCTS

Secondary 4130% Tertiary 3115%

Meat leads secondaryprocessing at 30%y chilling, curing and
portioning operations, largely exporidriven. Milk leads tertiary
processing at 15% y flavoured dairy, cheese and functional
beverages growing. Poultry is still nascent, with fresh wenarket
channels still dominant.

BEVERAGES & SPICES
Secondary 16184% Tertiary 16145%

Coffee records 45% tertiary processingy driven by instant,
specialty, and freeze-dried formats. Tea secondaryprocessing at
84% reflects a mature blending and packaging ecosystem. Spice!
reach 16% at both stages through blendedpices and standardised
extracts.

Study on Assessment of the Level of Food Processing in India
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SUGARCANE
Secondary 84% Tertiary 16%

Sugarcane secondaryprocessingat 84% is anchored in sugar manufacture, molasses derivatives and ethanol production under th
national blending programme. Tertiaryprocessing at 16% covers confectionery, distilled alcoholic beverages and specialty suga
products y a relatively mature downstream relative to most other commodity categories.

Implications and way forward

AcrossHYz Uql ! WHYGGe!l Rt YOWAet DT WYUWq6WW[ §UWEzGGH! WOgqRUORt ¢qRYU
levels across staple commodity categories such as cereals, pulses, and oilseeds are comparable to, and in some cases higher
than, several major food-producing economies. This is largely driven by the widespread prevalence of primary processing
activities including milling, crushing, and dehusking. However, processing penetration in highalue and perishable categories
remains relatively bwer compared to advanced processing economies. In fiscal 2023, processing levels for milk (58%), meat
(41%), fruits (17%), and vegetables (15%) remained below countries such as Germany, the US, and Thailand, where stronger
cold-chain infrastructure, organised processing ecosystems, and higher valuaddition have enabled processing levels ranging
between 40% and 80%. The findings highlight significant headroom for expanding organised processing capacity, particularly

in perishable and valueadded food segments. A detailed crosscountry assessment has been presented in Chapter 7.

Gaps and strategic priorities

Priority area Critical gap Strategic actionable

Supply variability and absence of processinggrade | Processingspecific varietal development; farmgate

REVANEUCGE procurement linkages constrain  capacity utilisation. | grading infrastructure; processorFPO procurement
supply Limited farmgate grading results in mixeequality inflows | linkages.

and elevated rejection rates at processing entry.

Post-harvest losses of 5-15% in fruits and vegetableg Pre-cooling and aggregation infrastructure; MSME
MSME reduce effective raw material availability. Suboptimal | equipment support under PMKSY; sharedise cold
capacity capacity utilisation in processing clusters is driven byl chain assets.

seasonal supply gaps and fragmented procurement.

Export rejections persist across key food categories Hub-and-spoke laboratory network in production
Export Limited laboratory access near production clusters and| clusters; PHI extension through KVKs and FPOs; digit

(ol [EU-I [ow PHI awareness among farmers are structura traceability for export-eligible lots.

contributors.

India imports a large share ofprotein isolates and| Investment in functional ingredient processing;
SeREEINEE S functional ingredients despite upstream production | industry-academia  commercialisation  pathways;
lile|=bll=hpiisl 1 advantages in pulses and dairy reflecting a technology | domestic substitution incentive frameworks.

and commercialisation gap.

Processed food exports are concentrated in commodity Gl activation and brand enablement through APEDA an
Market categories. APEDA trade data indicates unit realisation| MPEDA; international buyer engagement; expol

positioning on Indian products are materially below competing| readiness support for MSME processors.
exporters in the same segments.

Detailed strategic recommendations are presented in Chapter9.

Study on Assessment of the Level of Food Processing in India 6
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CHAPTER INTRODUCTION

1.1 ECONOMIC ROLE OF FOOD PROCESSING

f UT Repaiy MIE IF RY qUG WRY WHRGE¢! ¢/l R UT WAH! We Wael nUWwe OPmRIRE MY U IR Y
YnWnYYT RO AYLEWg Y OU Wt WYnWn! e RGEIRG O RNIP WA NGO PO LWYRUIE 6 R i HiR 1t
Gl YT eAqRYUWG!I Y2RT Ut W6 WWe UT W1 a! RUNWYt e GGa! WAH¢H WWnY! Waé (XU Y Y
Gl YT eAqRYUWe UOT WIUT WHYUt 20 GqRYUKWRNS JW[ YYT WAI YRUt + RENMnUR#HE q
¢l YeUl WNIOMNEWqY W8 WY21Wl ¢daW] ! Yt WécdedW TT U7 W] é b WYNWLWT R
SMZMNIOWE 2101 W6 WWGet qWl DHET DAWS6 W WHqY | LUK apf RIWIDHAGHS | RR IRIJHDIILT RUDA YYC
HYUt 2001 WG WnWl WORWE AW0YqeHG! WaqsdWwWnl YsRONDWI Wae¢ Ul WnY!l WGE AT ¢

Figure1:] | Ys qé We UT WHYUql RA2qRYUWYnWnYYT WGl YRt + RUNDWRUT 2t ql ! WqVY

/ 10.1
e387 8.7 ==t 8.7 \
—n 8.7 —

——. 8.3 =0 8.5
=—e- 3.0

8.4
\'7.4/.' %39 79

1.9
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mmm FP| GVA (Rs lakh crore) ==@=Share in manufacturing GVA (%) Share in overall GVA (%)

Source: Economic Bank, MoFPI

fUWeT T RGRYUWqqVYWRat WYzaqGeaqWrHYUq!l RA2qRYUALWq6 IW DHqY | HEICT R WU
qé W Ef WeUT W EOEE W & LWANXAGKIMYEH GAHH M d L= BN VA E MRRIALIBaAlLs 6 RH 6 WR U
YnlWaé YW QY GERISHIPY IG G Y ! SOLU0GY@T W d ¢ t 6 WYR U gk B IW0 q AWl 3GI 3t JUqRUNDLWN
c2¥l Ne WRIAM Y IOWNG6 RY W ] WHqt Wb W UEqY! bt WI+qUU0t R2ILIWGT 3t JUHIL

fUWeT T RGRYUWqVYWRat WHYUq!l RA2qRYUWqYWT Y& Wt qRAW2cdGa dWeT T RqRYU
¢t WeUWRAGGY!I q¢Uqul | R21I WY nWf OT Rekt WWIFGY!I quWl R21JI + R3HCE qRYIUOWE
qVYslélWée RN G WA e Wil @i etHd@ ImauG | YT e At AWRGGI Y2RUNDWUI+GYI qWHYGGUqRG
HOcBUtYErIJt + DT WnYYT WIFGYI gt W6¢20WI+G¢UT T Wt RNDUR3HAc UqO! WYzl U
qYWOE? UINMIGWHRIOGGORYUWRUWIt HecaW=M=nNtowW9 YUHzI1 | JUqd! 9Wlqé6 1JUHRAAL 13
31 HENINP Wq VY W= OKOMNEL RO ES WHERDEERNBOqRUNDWq6 IJWR URITIT eI TRID@ILLVR taGHYq) | alld
¢NI RAzGOqel ¢cOWI+FGYIl qWAet t BaqWwe OT W W) UHqRUNDW ql JUNg6WURUNDWNGY

2 Production figures are sourced from the Ministry of Agriculture & Farmers Welfare; Food grains (3rd advance estimates), Fruits and vegetables (2"
advance estimates) and Dairy production figure sourced from Department of animal husbandry and dairying.
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Figure 2: Growth in processed food exports and sharein IUT R¢ kKt We NI RWnY YT W+ GYI qt
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Note: Agri food export data pertains to ITC Trade Mapapters 2u23, excludingchapters 5, 6 and 14. Processed food export data pertains twhapters 16123

f 020t qaUUqWql BOT t Wnel q6 3 W WRUNY!I AUWg6 W WHEHqVY! &t WNI Ys R WS WL
nYVYT WGl YRt + RUNWI WeHSERUNWOE? WINOKMN&RIBREG &a RRUDAOGEIIVEHRIO o BT LLHI
ROy Yst Wi el RUGBMSPLNES WHERKAI Je¢t RUNDWI YOG WWYnWGI YRIIE+ DT WGl YT 2 Haq
RAGY!I q¢ URVDWUYqWYOG! WnYl W2¢cda VWl DERRREVGRV AL E b o) La L T RN YAl LERLE
HYOGGUqRaqR2WUOWtt WYNnWas JWe NI RAzGagel ¢dWIHRYUYA! 1O

1.2 IMPORTANCE OF FOOD PROCESSING FOR FOOD SYSTEMS AND VALUE REALISATION

[ YYT W !t qRGWUWORHRIWUA! WRt WT VAWM BUDUAIKE AV RE §RERa ¢ WY DNIGR W &
6¢l 213t qtowf Ullagé 13We Ad a0 DL thiRIG h Ilddute @ lqadtl@ar i gie UT WGl YHIIE + RONDIWHE ¢
WoWRqR2VG! WHYU2 11 qUT WRUq VY WY ReGIE Wofi MILLLOYY LW GIEH | L ¢l 2o ¢ LI G LLeYFe 1yl GLE 2icsl
PBUOecAGWt wrYU2101 + RYOWYn W ¢ spllg QR RBIE Mo ¢ 00 eUIGT R B RIWROoqWMalt & i @Y
TR RA2 qRYUWY N e GGa! aWl W7 2wt W WGWUOT WUHPDWYUWRGAGUT Re quUWHY Ut
N6 WWI+gqlUaqWyYnwWGl YHIIE t ROUND WEC W@ 6K loy MG W H 1) Wiher 002 110 & bl a0 R Qe 12 10 Il @ o 1l GINO

] 0YHC @oued Y2 1 q lllE MHGHI U idjs 1I8LLHEYaHLE G WG 192 1J0 AWy NOWOE WY nWnY YT WGI Y1 e #H
RUAG 2 IgRUNIMNGIE UT G RUNAW qY!l ¢nUAWagl ¢ Ut GYI q¢ qRYLUDA &Id o R DR R (L0 9 g
ARGORYUWqYUUWt WYNWnYYT Ws et quUWNaYAcaa! IOWNG It JWaE Y+ 0t WHYVUHRY
NDOYAcOGO! DWERYUYOGRABcOG! AWnY YT Wa Yt + we U7 Ws ¢+ éqnolitbyey i) as6 LUlsl GLLRCRIGILDEL
YNMEWYnWNOGYAcOWNI WWUG6Yet WWNet WIWAGRY Y RYUL IOW x Y+ WG 120006 b 201 X
RUNI ¢t ql 2 Hgkecl 61EA dsURI SnllltReHE W IGY ! qRUNW@6 W6 RNG I qId Y+ 134 WE q Wt
g N®OOHEBCWH W + G¢UT W?2132130YGRUNLWE q ¢t WBIAN 1?7 £ R dUic L ¢LIE TN 10201 1B04U® FY i@ |
GYHt Ut WeqWyZPONEWT 2 JWqYWadé IR W6 RNEWGHI Rt 6¢ HRORq! We UT W6 UT
HYGOGe |l Rt WUWSEUWH a0dRead 3t Wl IHEY!I T T W DdecqR21I0! WA Y sglbeua RO D IH L 6L
HNZIOOE IOW NG 13t 13 WsCHI | 2 1RH el B g IWGRA RIJUAERIJE WE RNE 0 RNG q W g AICLRWINLIG YUDRY
Gl YHRIJt + RUN WRIDA U8 teodb GOH dlASIER U WG YT I URA¢ qRYUIO

3Invest India. (2025). Food Processing Sector. Government of India. Availablendtps://www.investindia.gov.in/sector/food -processing
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AYa | 210t qua YW OWWBURIE FIUKRWEC | NDIIW2 Yde 013 LWYndle20dHReHBRTidmy2L 1T cidl dlll R
ql ¢Ut GYl q¢qRYUAWe UT WG YRt + ROUNDWOW + WGWI W 798 E WAENGGEG® AU a0
¢UUez ¢ @ RaéOWm 1IWeé ¢+ WA D0 g &0 wa ¢ HgqlRIYdq U WHY G Ge |l U WagVYWIel R W3N
qé W+ q Ut R2 1J WS GHILY HAUGID M E & IHayRF00GE | 6! W6 RNSE WRUWGWI Rt 6 ¢ HG LW
3t 6RIUY AWs 601 DWaqRGWG! W6 ¢ UT aRUNWe U7 WG YHIE T RUNDWE ! DWHI RaRHAE T K

Table 2: Post-harvest losses of various categories (%)

Total production loss (%) % reduction in losses from
Crops/ commodities

2015-2022

Cereals 4.65-5.99 3.89-5.92 7.8%
Pulses 6.39-8.41 5.65-6.74 16.3%
Oil seeds 3.08-9.96 2.87-7.51 20.4%
Fruits 6.70-15.88 6.02-15.05 6.7%
Vegetables 4.58-12.44 4.87-11.61 3.2%
Plantation crops and spices 1.18-7.89 1.29-7.33 5.0%
Milk 0.92 0.87 5.4%
Fisheries (marine) 10.52 8.76 16.7%
Meat 2.71 2.34 13.7%
Poultry 6.74 5.63 16.5%
Egg 7.19 6.03 16.1%

Note: The reduction in losses has been calculated by taking the median value from the provided range of losses for each commodihe percentage reduction
is then determined by comparing the median values before and after the intervention for each commodi§ource: Assessment of Quantitative Harvest and
Post-Harvest Losses of Major Crops and Commodities in India, ICABentral Institute of PostHarvest Engineering and Technology (CIPHET), 20dr Study
Report on Post Harvest Losses, NABARD Consultancy ServicésoFPI, Government of India, 2022.

NEWUWT ¢qc WRUT RACqUt WaqécaqWecdqbéYeNSWaGaYHt It wWée23WI IT eHIT We HI
t RDUR3Ac¢UqUWe HIWM: AW IRGNAUSIUn U2 KWDING RAWBRIMNE G RIMF g6 WigB WU 11T L
ROUWBYEH @ Dt qWa ¢ UenNGUUqWwe UT WG YR+ RUNDWRUNI ¢t ql efAqgel IJIOW[ YVYT |
D qUUT REMHBVEWWW e AHIRUNW ADqaqll Wt qY!l ¢nNWIWecU0T Wal ¢ @IdWTalaadlcydlel
Eql DUN@6 IJURUN WG YRy HH RIGTY IWHIAUEE # RId)!IqBR 0 Waq Y WRG Gl Y2 W 2 GGO! WHG ¢

PROCESSING AS SUPPLY CHAIN STABILISER
[ VYT WGl YHULt RUDWGHE! t+ We WHI RgRAECOW! YO WWROWGYT I ¢ qrRUNWLE 2 GG
P 0t RaR2 WY WHT RE ¢ o REWHY 077 Rd A 00 s @0 TV WRIRONTLD @ 6 1602 # qlecd of R ¢ Biq g
Gl YHIt t RUNWHE G¢ HRIGUILE @€ ¥ RUSHIMGTIGE IR G IBRORHRqWHYOT RqRY Ut WA! W0
Gel t DqWl Baet Yowf Ulgé JWe At JORDWY n Wt 2 #H6 Wa WHG6 ¢ URE Gt AWt e aiebw LW
HYGTdWRQRIE Wt eHSWEt WaYacqy It Alls 6 1JIAD MDUN @ E Rl WGl REMW wiste Tt 2 G @
Gl YHIt +t RONWe OT Wt VI ¢NUWRONI ¢t ql eHael Wiladpe D2 N1 @i U1 2 0HLS W A
bacARDRG! SWEHOY 4UBT0ME Y RICHIILIIEE 2 ¢ Rd ¢ ART Ra ! 10
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N6WUWagYheqYWGI REWW 2l DWWRUW=MZOWRGG2t ql ¢cqMt RIGS RE 810 WAE ¢ RBHOAIE
¢cUT WOqaqel ¢t 6¢U0T W Rt eGqUlT W eGGa! WHScRUL AWl Wt 2dqRUNWR G Wtad dJILL
nl ¢NRIVWIROL WAWas WUIUO0Ws Beqé 0l wWI2W30qt wWe OT WHYUt 2@ 01 WGl RAEE Ws 6

)| YWGI YR JT WH20 11 3WI RI DAqWGI RAWJWg! ¢ Ut GRtt RYUWqYWHRYUY 201
1 Eel Glet WGWI RYT+ 3WI Rt qldlé 6§ WLSK RALIE qWIT G 3t + JT Wnel G
T E6YI qeNUWGUI RYTtd3WaUGRQqRNEqUT W Waé¢ RO WGI REWDW GRt 13t

Figure 3: Average monthly prices of tomato in calendar year 2023 (Rs/quintal)
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CASE STUDY - ANDHRA PRADE§HPROCESSING LINKAGES AND TOMATO FARMER INCOME

PRODUCTION CONTEXT MARKET ACCESS CONSTRAINT INTERVENTION
High output with concentrated harvest Limited processing and storage Farmers integrated with processingvalue-
cycles results in significant market arrivals infrastructure restricts offtake beyond addition channels, enabling an additional
within short timeframes and recurring fresh markets, creating downward price procurement route during surplus periods
surplus conditions. pressure during peak arrivals at mandis. alongside fresh market sales.

faGerHqWYOWGE!l t DgWYeqaYaJt WeUOT Wnel G W WeadRtecqRYUa

oll Ht YI GqR  Piice volatility risk +5.8%

Enhanced surplus absorption during peak Reducedfarmer exposuredistress sales Increase in farm income vs. conventional
arrival periods during peak arrival periods marketing channels

4 Taheer Firdose K. (2018). Role of Value Addition in Enhancing Farm Income: A Case Study on Tomato in Andhra Pr&dleistion of Agricultural Economics,
ICARuNdian Agricultural Research Institute, New Delhi. Available altittps://krishikosh.egranth.ac.in/items/922d9c5d -6177-47f9-a260-6e24f3d366b8
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1.3 INDUSTRY STRUCTURE AND THE NEED FOR HARMONISED ASSESSMENT

f UT Rekt WnYVYT WGI YRWE Y RUNDWRUT 2t gl ! WRt WHRG6¢!I ¢Hql Rt JT WAH! We WERN
nY!l WRYUt Rt qUUqWT ¢ q¢ WHEGqel BAWGNet 2l DaWUqWYnW2c¢cde JWeT T RiqIRY U
¢ WsIRWt GUHql e WY nWWIUqW!l GI Rt Dt WeHI Y WARYGAGYT RgRIJY We UT WG YHI
CTYGqRYUAWeUT Wael t JqWRUqUNI ¢ qRYUWNGS R WT R21J1 + Rq! AlWs 6 RYCGAJLE LD
cURZWITWRYGGe ! ¢cHOGINWeEtt Wt GRWUqUWYNnWG! YRUE ROUNDWGEKW2JG1 1O

NeWW WHqY! WRt WAHI YeT a! Wi R2RT UT WRUqYWas YWT Rt qRUAqW INGRUqt a

ORGANISED SECTOR UNORGANISED SECTOR
~42,802 ~24 lakh
Processing units - ASI, fiscal 2023 Enterprises - ASUSE, fiscal 2023
Operates within formal regulatory frameworks with defined Accounts for a significant share of decentralised and localised
production/quality standards, and integration into domestic and processing activity. Operates at smaller scales with limited
export markets. Characterised by higher mechanisation, better | standardisation, informal sourcing, and minimal documentationy
infrastructure, and established supply chain linkages. resulting in low visibility in official datasets

fUWECT T RqRYUWaqY Wt ql edHagel ¢calWnl ¢NaWlUqeqRYUAWq6 W WHEqY I WItztouifl
g6 UWe At DURVDWYnWeWt qc¢UT ¢l TRYWDT Wnl ¢aWsYItWI Rt qRUNz2Rt 6RUNWAI
Gl UF2¢qRYUb AWe¢ UT Waldl qR éu el ¢ U p @ fidi U8R OV Uz ol b WGH 'Y #1IJE + RUNDS
CHHz2 I ¢cqli! Wett U W6 WWI+qUlUqe U7 W DGqéWYnW2e¢de JWeT T RaRIULWCE
T caqgcecudtyYned 60l WOIRAGRqWAYGGe!I ¢ HRORq! We UT W6 RUT I W6 JWE HRGRq! |

Wéel G YURY IT We UT Wt qeU0T ¢l T RY DT WHGeH Y R3ACqRYUWNI ¢aWs YI t WnYl
Gct el WaWUquWeUT W YAzt qWet + 13t a0 q WY n WREE 1Y¥EAII WTRAIADALLD IR HEl 1+ GCHL ELH
CHI YHY WARYAGAGYT RqRIJY We OT Wl WNRYUY AWRUECAHINWAN gl Wal ¢ # R NI Yh
GYURHA! Gect RUNDWe UT Wael NUqUT WRYeqUme W WERYEBE e O RUDHRGR o/& & K@ RY

NEED FOR THE STUDY

Given the growing importance of food processing in strengthening agricultural value chains, improving value realisatior
and enhancing the competitiveness of the agri food sector, there is a need for periodic assessment of processing leve
across commodities. Changes in production patterns, consumption trends, and market demand for valuadded products
further necessitate an updated understanding of the extent and depth of processing in India. In this context, the preser
study has been undertakenby MoFPIto provide a comprehensive assessment of commoditywise processing levelsat
overall level andacross primary, secondary, and tertiary stages, and support evidenebased policy formulation and
sectoral interventions. The Ministry has previously conducted similar assessments in 2014 and 2021, reflecting a continuel
effort to periodically track processing levels across commaodities and strengthen the agfbod sector.
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Estimate commodity-wise processing levels using an integrated framework combining secondary data analysis wil
primary surveys and structured stakeholder consultations, expanding the methodological scope of the 202

01 Assess the level of food processing in India
assessment.
02 Evaluate processing across all three stages

Assess the extent and depth of processing at primary, secondary, and tertiary stages across commodity categori
y enabling a granular understanding of where value addition is concentrated and where gaps persist.

1.5 SCOPE OF WORK

A

Synchronisation of definitions and
activities

Synchronisation of definitions and
activities of the food processing sector
as available under various
classification systems.

B

Classification of activities by degree
of processing

Classification of food processing
under the  National Industrial
Classification (NIC) in terms of degree
of processingy primary, secondary,
and tertiary level.

C

Extent of food processing y overall
and commodity -wise

Determination of the extent of food
processingy both overall and in terms
of agroproduce category for the
organised and unorganised sectors as
well as for the industry.

D

Mapping of processed products
Mapping of each processed product in
terms of NIC with agreproduce, and
ascertainment of the extent of
processing and value addition.
Mapping of byproducts and wastes
generated from food processing
industries.

E

Processing levels
intervals

Study to cover processing levels for
three intervals of five years each and
for the latest financial year.
Commodity-wise processing covering
both perishable and nonperishable

categories.

across study

F

Cross-country comparison
Cross-country comparison of studies
on the level of food processing in
different countries y especially the
USA, Brazil, China, Thailand, and one
major European country.

Study on Assessment of the Level of Food Processing in India
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G

Validation through primary research
Comprehensive validation of study
findings through primary research
including field visits, focused group
discussions, and stakeholder
consultations for each commodity.

H

Primary data evaluation and
sampling

Primary data evaluation and sampling
covering all scales of stakeholdersy
small, marginal, and largey across

the food processing value chain.

Certification assessment

Assessment of the percentage of food
processing industry units holding any
kind of certification y 1SO, OHSAS,
FSSAI, GMP, or GH® as an indicator
of quality and compliance orientation.

J

Policy recommendations

Recommendations for policy, programmes, schemes, and initiatives for promoting value addition and higher levels of foo

processing in India.

Study on Assessment of the Level of Food Processing in India
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CHAPTER 2.ITERATURE REVIEW

CHAPTER OVERVIEW

The assessment of food processing levels in India draws upon a body of prior research, official datasets and internation.
frameworks that together provide the analytical foundation for the methodology, definitions, data inputs and comparative
context of the present study. Four categories of reference material are reviewed in this chapter: prior official assessment
of food processing levels in India, which establish the methodological lineage and the baseline against which curren
findings are situated; pcst-harvest loss, supply utilisation and conversion factor studies, which provide the commodity
level parameters required for net production availability calculations; international classification and comparison
frameworks, which underpin the crosscountry benchmarking analysis; and structural research on the food processing
sector, which contextualises the patterns observed in primary and secondary data.

The present assessment has been designed with explicit reference to the findings and limitations of each of these bodies of
work, and the methodological choices made in this study including the integration of primary field research and the expanded
commodity coveragey are directly informed by the gaps and constraints identified in the literature reviewed below.

2.1 PRIOR ASSESSMENTS OF FOOD PROCESSING LEVELS IN INDIA

The estimation of food processing levels in India has been the subject of periodic official assessments, academic researcingda
policy-oriented analysis. Collectively, these studies establish the methodological lineage for the current assessment and
highlight the structural challenges in measuring processing activity across a highly fragmented and heterogeneous sector.

The IEG study (2014 Assessment of the Extent of Food Processing in Various Food Sub-sectors , conducted by the Institute

of Economic Growth for MoFPI, was the first systematic attempt to estimate commoditwise processing levels in India using
official secondary data. The study employed ASI and National Sample Survey Office (NSSO) datasets tdneste input
consumption by food processing enterprises across the organised and unorganised sectors, and derived processing level
estimates for major commodity graips including cereals, pulses, oilseeds, fruits and vegetables, dairy, and meat. The study
acknowledged significant data limitationsy particularly the inadequacy of NSSO data for fiscal 2011, which required IEG's own
projections to fill gaps y and noted persistent inconsistencies between reported input volumes and actual industry
consumption. Despite these constraints, the IEG study established the foundational methodology and definitional framework
for processing level estimation in India that subsequenassessments have built upon.

The Deloitte study (2021)Study to Determine the Level of Food Processing in India, commissioned by MoFPI, extended the
IEG framework and updated processing levels for fiscal year 201fiscal year 2016, and estimates for fiscal year 2019 across a
broader commodity set. The study covered cereals, pulses, oilseeds, dairy, fruits and vegetables, meat, seafood, and
sugarcane, relying exclusively on ASI and NSSO secondary data. The study atexed that FPOs, SHGs, and startips
undertaking ruraklevel processing are not adequately capired in ASI and NSSO and called for a more comprehensive
approach. The 2021 study's estimates serve as the primary comparison baseline for the current assessment.

Both the prior studies has consistently highlighted that secondary datasets tend to significantly underreport processing activity,
particularly in the unorgansed sector where limited documentation of inputoutput flows results in low visibility in official
records. The reported input volumes for many commodities are often much lower than actual industry consumption. The
current study corroborates these findingsand mitigates the data gap through comprehensive primary research, providing a
more accurate assessment of industry input and consumption levels.

Study on Assessment of the Level of Food Processing in India 16



MEAFP I Crisil

MINISTRY OF FOOD PROCESSING INDUSTRIES

GOVERNMENT OF INDIA Intelligence

Academic analysis of the Indian food manufacturing industry's structurey including work by Ohlan (2013) using ASI data and
subsequent studies examining subsectoral productivity and total factor productivity growth across food processing sub
sectors y has consistently found the sector to be highly fragmented, composite, and heterogeneous. These studies highlight
that the concentration of gross value added in a small number of subectors, alongside the dominance of the unorganised
segment in unit count butnot in output, creates a measurement challenge that secondary datasets alone cannot resolve. This
structural observation directly informs the current study's decision to integrate primary field research as the primary basier
estimation.

Research on the demand side of food processing provides important context for understanding the growth trajectory of the
sector. Mottaleb and Mishra (2023), using three rounds of NSSO household expenditure data, found that average per capita
monthly spending on processed foods increased by approximately 77% between 198®@1 and 201112, with rising incomes
and urbanisation identified as the primary drivers. A related study by Kalamkar and Sharma (2019) using NSSO data found that
per capita expenditure on praessed foods increased by over 52% in both rural and urban areas between 2G0% and 2011

12, with income and product prices as the primary determinants of demand. The Household Consumption Expenditure Survey
(HCES) 202324 provides updated evidence of thg trend, reporting a further shift in household spending patterns toward
processed, packaged, and convenience foods across both rural and urban households. These demasitle findings establish

the market pull behind the observed expansion in processing aitity and contextualise the upward trend in processing levels
documented in the current study.

Within the broader comparative international development literature, analysis of India's food processing sector has noted tha
while the sector grew at an average annual rate of approximately 11% during fiscals 2016 through 2020, processing levels in
perishable commaodities y particularly fruits and vegetablesy have lagged significantly behind policy targets. This persistent
structural underperformance in perishables, documented across multiple studies, represents the most significant ongoing gap

in India'sfood processing value chain and is a central focus of the current assessment.

2.2 POSTFHARVEST LOSS, SUPPLY UTILISATION AND CONVERSION FACTOR STUDIES

The ICARCIPHET study (2015)Assessment of Quantitative Harvest and Post -Harvest Losses of Major Crops and
Commodities in India , was the first comprehensive national quantification of postharvest losses across major crop
categories. Covering cereals, pulses, oilseeds, fruits, vegetables, and livestock products, it estimated losses ranging from
below 5% in cereals to over 15% inedect fruits.

The NABCONS study (2022ptudy to Determine Post -Harvest Losses of Agri Produce in India, commissioned by MoFPI and
covering the reference period 202922, updated postharvest loss estimates across 54 commodities spanning 292 districts and
15 agro-climatic zones. The study found that while losses had declined across most categories relative 2015 estimates, they
remained substantialy particularly in fruits and vegetablesy with the total annual value of postharvest losses estimated at

¢ GGl Y # R 053 drillich. The WNBGONS estimates are applied for fiscal 2023 and fiscal 2025 net production calculations in
the current study.

In addition to post-harvest loss estimates, the ICARSARI (2015) study provides baseline data on seed and feed usage across
commodity categories y data that forms the basis for deducting nonprocessing uses from gross production in the net
availability calculations of the present study. The NITI Aayog Working Group Report on Crop Husbandry, Agriculture Inputs,
Demand and Supply provides commaoditywise seed replacement rate estimates for key crops including rice, wheat, pulses,
and oilseeds. The report nots that seeds are replaced at rates below the optimum in Indigt particularly for self-pollinated
crops y and provides the data used in the current study to project seed use in years beyond the IGKSARI baseline. The
assumption applied is that the reduction in seed use over time aligns with the growth rate of seed replacement as reported in
the working group's findings.

Study on Assessment of the Level of Food Processing in India 17
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2.3 INTERNATIONAL FRAMEWORKS AND GLOBAL CONTEXT

The FAO Supply Utilisation Accounts (SUA) framework is the primary international basis for crassuntry comparison of
processing levels. The SUA framework tracks the complete flow of agricultural commoditigs from production through food
use, feed, seed,processing, losses, and exportsy enabling estimation of the share of output entering processing in each
country. This framework is applied in Chapter 7 of the present study to benchmark India's processing levels against comparato
economies. Global evidence from the SUA framework indicates that processing levels in perishable categories typically range
between 40% and 80% in advanced and uppeniddle-income economiesy substantially above current Indian levels in fruits,
vegetables, dairy, and animal prodcts.

2.4 STUDIES ON THE FOOD PROCESSING SECHOSTRUCTURE AND CONSTRAINTS

Beyond processing level assessments, a body of research examines the structural characteristics, growth trends, and
constraints of the Indian food processing sector, providing the broader analytical context within which processing level
estimates are intempreted.

Research by Murthy and Yogesh (2014) and Singh et al. identified core challenges in India's food processing sectorcluding
fragmented supply chains, limited cold chain infrastructure, inadequate primary processing capacity in perishable segments,
and constraints on smallholder market access. These structural observations are consistent with the findings of the present
study, particularly in explaining why processing levels in fruits, vegetables, and animal products remain significantly below
global benchmarks.

A study by Persis et al. (2022)nvestigating the Barriers to Growth in the Indian Food Processing Sector , employed Delphi
analysis and the Analytic Hierarchy Process to identify and prioritise 18 growth barriers across three supply chain tigrdarm
level, distribution level, and consumer level. Infrastructure gaps in cold chain and logistics, and limitediiegration between the
organised and unorganised segments, were among the most significant constraints on processing depth. These findings are
reflected in the structural patterns observed in the primary survey data of the current study.

HOW THE LITERATURE INFORMS THIS STUDY

The prior assessments establish both the methodological baseline and the comparison points for the current studyhe
post-harvest, supply utilisation and conversion factor studiesy ICARCIPHET on posharvest losses and seed/feed usage,
NABCONS on updated loss estimates, and the NITI Aayog Working Group on seed replacement rgtegrovide the data
inputs for net production calculations. The international frameworks provide the bensmarking basis. And the sectotlevel
literature contextualises why processng levels are where they are, and where the most significant opportunities fol
deepening value addition lie.

Study on Assessment of the Level of Food Processing in India 18
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CHAPTER 3 APPROACH AND METHODOLOGY

CHAPTER OVERVIEW

The approach and methodology chapter presents the analytical framework underpinning the estimation of food processiny
levels in India. Reliable measurement of processing intensity across a sector as structurally heterogeneous as India's foa
processing industry requires an approach that reconciles the inherent limitations of official secondary datasets with the
ground realities of a predominantly unorganised sector. The methodology adopted for this study responds to that challeng
through an integrated franework combining secondary data analysis with largescale primary field research, the design and
execution of which is documented in this chapter.

To support this framework, three areas of enabling groundwork were undertaken prior to the conduct of secondary and primary
research:

01 02 03

Review of industrial classification Processing level classification Value chain stakeholder mapping

systems framework
A systematic stakeholder mapping

A detailed analysis was undertaken to A standardised classification | exercise was undertaken to identify key
align product-level classifications by | framework was developed to assess| participants across commodity
comparing ISIC with NIC, establishing a processing activity consistently across | ecosystems, providing a structured
unified framework and identifying gaps' primary, secondary, and tertiary basis for designing primary research
including missing categories and stages. Definitions issued by FAO, and enabling targeted consultations
definitional differences. A structured | NIFTEM, and IFST were treated a with actors whose operational
catalogue of processes and ativities | foundational references. Detailed @ knowledge informed and validated
was compiled. Detailed mapping is| NPCMS activitywise classification is | assessment findings. Detailed value
provided in Annexure 2. provided in Annexure 3. chain mappingis provided inChapter 4.

The methodology of processing level assessment is structured around two core componenys secondary analysis and primary
researchy as described in the following sections.

3.1 METHODOLOGY ADOPTED FOR SECONDARY ANALYSIS

3.1.1 DATA SOURCES

The secondary analysis was undertaken using two principal datasetg the ASI, which covers the organised manufacturing
sector, and the ASUSE which captures enterpriséevel activity in the unorganised segment. Together, these datasets provide a
comprehensive basis for estimating commoditywise input consumption across both segments. Both surveys capture
commercial procurement and processing activity only; processing undertaken for selfonsumption is not reflected in these
datasets.

Study on Assessment of the Level of Food Processing in India 19
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A. ASI

The ASI provides a statistical basis for assessing India’
organised factory sector. Its coverage includes all factories
registered under Sections 2(m)(i) and 2(m)(ii) of the Factorie
Act, 1948y defined as premises where either 10 or more
workers are employed with the aid of power, or 20 or more
without power, and where a manufacturing process is being
carried out. Data obtained from MoSPIl were used tc
estimate commodity quantities consumed by processing
units across states, with guidance sought from MoSRin the

Crisil
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B. ASUSE ‘

The ASUSE (formerly NSSO) surveys manufacturir

establishments that operate outside the formal registered
factory system. This includes units not covered by the
Factories Act, those registered under Section 85, cotton

ginning and baling facilites, and bedi and cigar
manufacturing units. To facilitate commodity-wise
segmentation and estimation, the principal operating

expenses of each surveyed unit are classified into categorie:
using three-digit input codes based on purchase values.

application of multipliers for national-level extrapolation.

3.1.2 REFERENCE PERIOD

The analysis was designed to cover fiscal years 2016, 2019, and 2023. However, as the ASUSE survey was not conducted in
fiscal 2019, data for the unorganised sector was unavailable for that year. In addition, substantial variation in the numbaefr
units/input quantities reported across ASUSE rounds made trenrflased extrapolation unreliable. Accordingly, the analysis was
limited to fiscal 2016 and 2023 and estimates for fiscal 2025 were derived from the trend observed between these two years.

3.1.3 PROCESSING LEVEL ESTIMATION APPROACH

The assessment of food processing levels was based on the estimated volume of raw agricultural commodities consumed by
factories (AStreported units) and establishments (ASUSEeported units). Input quantities were extrapolated to the state and
national levels using multipliers provided within the respective datasets, consistent with estimation procedures published for
these surveys and validated through consultations with MoSPI officials. For both datasets, input quantities were considered
exclusively forNIC Classes 10 and 11, pertaining to the manufacture of food products and beverages.

Data classification and standardisation

ASI data was classified using NPCMS 2011 to systematically categorise food processing activities. All reported production
guantities y originally expressed in varying units such as quintals, tonnes, and kilogranys were standardised to a single unit

of measurement. Conversion factors published by MoAFW and FAO Technical Conversion Factors (TCF) for Agricultural
Commodities were applied to harmonise quantities as commodities transition from raw inputs to processed outputs.

Estimation of quantity consumed

ASI provides both the volume and value of the procured commodity, while ASUSE provides only the value of procurement. For
ASUSE, quantities were derived by dividing the value of procurement by the estimated per unit price. The approach for
estimating per wnit prices differs across the two datasets:

1 Perunit prices were calculated by dividing the reported value by the reported quantity at the state
commodity level.

Outlier treatment involved identifying statewise outliers using the median price per commodity within each
state. Values below 30% or above 70% of the median were considered outliers and replaced with the medie
price. These thresholds were calibrated tdilter out extreme anomalies while preserving the data's central
tendency.

ASI T
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1 Weighted average prices derived from ASI at the state level applied. Where std&vel ASI prices are
unavailable, prices from a neighbouring state or the national median are used.
LSURNI=l 1 Cross-validation: weighted average ASI prices crosshecked against mandi and wholesale prices published
by MoAFW to ensure plausibility. Where organised sector prices are unrealistic, wholesale price benchmarl
are substituted.

Standardisation of commodity inputs

Within the food processing value chain, a single commodity may be captured in different forms across datasets raw, semi-
processed, or processed. For instance, wheat may be recorded as grain, flour, or other intermediate derivatives depending on
the processing stage. Aggregating these forms without adjustment risks doubleounting, as outputs from one stage frequently
serve as inputs for subsequent processing.

To address this, the estimation approach adopts the primary raw form of each commodity as the reference input, with all
derived and intermediate products traced back to this base. This ensures that each unit of output is counted only once, thbge
avoidingoverestimation of processing levels and maintaining consistency across the analysis.

3.1.4EXTENT OF FOOD PROCESSING ANALYSIS

The extent of food processing measures the proportion of raw materials that are processed into final products

Extent of food processing (%) = Input consumed by processors + Net production

Input consumed by processors: This refers to the total quantity of raw materials consumed by processing units,
estimated as the value of inputs consumed divided by a representative price.

DaqWGl YT e#qRYULWI WAI YT eHqRYUWeWi ¢t q¢cnNIWel

Data sources for each component of net production:

Production data Sourced from the Ministry of Agriculture and Farmers WelfateMinistry of Fisheries, Animal Husbandry & Dairyifig
Tea Board of Indig and Coffee BoardSpice Board of Indid

5 Department of Agriculture & Farmers Welfare. Agriculture Estimates. Ministry of Agriculture & Farmers Welfare, Governmentnglia. Available at:
https://agriwelfare.gov.in/en/AgricultureEstimates

5 Department of Animal Husbandry & Dairying. Annual Report. Ministry of Fisheries, Animal Husbandry & Dairying, Governmenhdif.l Available at:
https://www.dahd.gov.in/annual -report

"Tea Board India. Tea Statistics and Industry Data. Ministry of Commerce & Industry, Government of India. Availablbetgts://www.teaboard.gov.in

8 Coffee Board of India. Database on Coffee Statistics. Ministry of Commerce & Industry, Government of India. Available at:
https://coffeeboard.gov.in/database-coffee.html

9 Spices Board India. Statistics and Industry Information on Indian Spices. Ministry of Commerce & Industry, Government of dndAvailable at:
https://www.indianspices.com/
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Loss estimates Based on postharvest studies conducted by CIPHET (201%)and NABCONS (2022}. For the analysis year fisc:
2016, figures from the CIPHET study are used, while NABCONS figures are applied for fiscals 2023 and 2025

Seed and feed usage Drawn from the IASRICAR study for the year 2013, For subsequent years, estimates are based on factors sut
as seed replacement rates for key commodities, as reported in the NITI Aayog Working Group Report

3.1.5 LIMITATIONS OF THE SECONDARY ANALYSIS
N6 wwt W' Wi RGRge qRY UL Ws R W Ut GUHqWqY Was Wl ¢ qéWec2¢ RE¢ ASIIOLWN VI

1. Exclusion of service -level establishments: Processing activities undertaken at servicdevel establishmentsy such
as restaurants, retail food outlets, and small dairiey are not captured in the dataset, thereby limiting the scope of the
estimated food processing levels.

2. Challenges in accounting for carryover stock: Since both ASI and ASUSE survey responses are collected for a defined
accounting period, it is difficult to determine the extent to which annual input includes carryover stock from previous
periods. Carryover quantities are largely captured in aggregateale terms rather than in physical units, which
constrains the estimation of the actual volume of stock entering processing during the reference period.

3. Variance arising from price -based quantity estimation: ASUSE data provides only input values, requiring quantities
to be estimated using weighted average prices derived from ASI data. This introduces potential variance in the
computed processing levels.

4. Underreporting of input consumption: The input consumption reported in ASI and ASUSE appears to be significantly
lower than actual industry consumption. This may be due to carryover inventories from previous years not being
captured, resulting in artificially low procurement figures for thecurrent year. In addition, the extrapolation applied by
MoSPI through multipliers may not fully reflect ground realities, potentially contributing to lower input estimates.

5. Mismatch with national consumption trends: This structural issue becomes more evident when viewed against
national-level consumption patterns. For instance, the Household Consumption Expenditure Survey (20224)
indicates that per capita rice consumption in India is 4.19 kg per month (50.3 kg anally) in urban areas and 5.06 kg
per month (60.78 kg annually) in rural areas. Applied to the total population, these figures imply domestic rice
consumption of around 80 million MT in fiscal 2024. In addition, Irid exported about 17 million MT of rice during the
same year. Combined, domestic consumption and exports amount to nearly 98 million MT of rice. Beyond this, a
portion of paddy is also diverted to the production of secondary and tertiary processed rice placts, further increasing
total utilisation. However, ASI and ASUSE data report only 65.5 million MT of paddy input consumed by organised and
unorganised units, yielding roughly 44 million MT of rigefar below actual consumption and export requirements. A
similar gap exists for wheat: total domestic consumption is estimated at approximately 64 million MT in fiscal 2024,
whereas the combined ASI and ASUSE data indicate that only 27.1 million MT of wheat input was consumed by
processing units.

19 Report on Assessment of Quantitative Harvest and Posfarvest Losses of Major Crops and Commodities in India, ICARPHET, 2015

11 NABARD Consultancy Services (NABCON&)022). Study Report on Post Harvest Losses. Ministry of Food Processing Industries (MoFPI), Government of
India. https://nccd.gov.in/uploads/Post_Harvest_Lossess_of_Agri_Produces_2a90bc9096.pdf

12 Pilot Study for Estimation of Feed, Seed and Wastage Ratios of Major Foodgrains, ICAR, 2016

13 NITI Aayog. (2021). Working Group Report on Demand and Supply Projections Towards 2033. Government of India. Availablépst//miww.niti.gov.in
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6. Lack of commaodity -level input -output linkage in ASI: ASI reports inputs and outputs at the unit level rather than at
the commodity level. Output items are classified under broad NPCMS codes (for example, frozen pulses, vegetable
juices, and namkeen), which prevents granular linkage between specific raw comadlities and specific processed
products. Since most units handle multiple input commaodities and produce multiple output products, it is not possible
to determine which input was used for a particular prodct. For example, if a unit processes both wheat and gram and
produces namkeen, the specific input used cannot be ascertained. This limitation can create overlap and may lead to
either underestimation or overestimation of secondary and tertiary processintgvels.

7. High aggregation in ASUSE data for the unorganised sector: ASUSE data for the unorganised sector is even more
aggregated, with broad codes that permit analysis largely at the category level and only for a limited number of
commodities at the commaodity level. Output product codes are also highly aggregated; for ample, dairy output is
I IHYI T PUT WNRUUOWI RACHGO! Wet Wmwl ¢RI WGH YT eHat mlWlsRaéYeqllnel
classification of primary, secondary, and tertiary processing fothe unorganised sector cannot be undertaken using
the currently available data.

3.2 METHODOLOGY ADOPTED FOR PRIMARY DATA COLLECTION AND SAMPLING PLAN

To validate secondary research findings and provide a granular, datkiven understanding of food processing levels across
primary, secondary, and tertiary stages, a structured primary research methodology was adopted. The methodology was
designed to ensue statistical rigour, sectoral representation, and geographic diversity in capturing eground realities across
the food processing value chain.

4,100+ 50+ 18

Structured surveys Key informant interviews (KIIs) States covered
(CAPtadministered) with experts and policymakers across India

3.2.1 IDENTIFICATION OF KEY STAKEHOLDERS

Drawing from the value chain stakeholder matrix, the study identified stakeholders at every stage of the food processing ealu
chain y including farmers, aggregators, processors, wholesalers, traders, industry experts, and policymakers. Given the
significant unorganised segment in India's food processing sector, particular emphasis was placed on capturing insights from
small-scale processors, selfhelp groups (SHGs), and cooperatives.

Table 3: Sampling plan y stakeholder interactions by type

Stakeholder type ‘ No. of interactions Data collection tool
Organised processing units 1,308 CAPI survey
Unorganised processing units 1,554 CAPI survey
FPOs / SHGs 736 CAPI survey
Aggregators / wholesalers / traders 502 CAPI survey
E-commerce platforms 5 Kll
Industry experts associations, and policymakers 40 Kll

Total 4,145

Source: Crisil study
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3.2.2 STATEWISE SAMPLING DESIGN FOR REGISTERED AND UNREGISTERED UNITS

A stratified sampling approach was adopted to ensure balanced representation across key dimensions. Processing units were
classified by processing level (primary, secondary, or tertiary), product category, and regional distribution. Statdse sampling
proportions were aligned with the relative concentration of food processing industries in each region, drawing on prior ASI and
ASUSE reports. The survey covered 18 states, capturing 96.4% of registered units and 91.3% of unregistered units within the
targeted sample size.

Figure 4: Region-wise registered and unregistered units

North — 3 states
Registered —13%
Unregistered — 26.2%

East — 4 states
Registered - 16.7%
Unregistered — 20.1%

Source: NSS 73rdRound (Fiscal 2016), ASI (Fiscal 2022)
Disclaimer: The map shown is for illustrative and reference purposes only. Boundaries, names, and locations depicted are not to scale dodot imply official
endorsement or authentication.

Ot RUNWq6WGUI AUIUgenNUWt 6¢1 DWYnWnYVYT WG YRUE T RUNDWz URqgt WROWIIE
CUOGYHEqUT Wnl YaWe WaqYqedWeaUR21I + DWYnWNAOMY W 13t GYUT WOqt WelHI Lyt
2 URGIRIDWIR GGl YeHE WU 21 Ut Waéecaqllt q¢cqlt Ws RaéWeWEsRNEIWI WRYURWU a
b ¢cOGUINAWs 6RAGNWaE Y UWs Raé WaYs 31 Wi WOt RqRIJE Wel UWe GGl Y Gl RegRyAaia U
| YAz HalEhl WeH A2 ¢ qli! WHe Gagel Ut W6 W Rt ql RAz qRYUWe UT WHGECE! ¢ Ha

Table 4: State-wise sampling plan y organised and unorganised units

S Organised units Unorganised units
1 Andhra Pradesh 150 120
2 Tamil Nadu 150 120
3 Telangana 100 100
4 Punjab 100 100
5 Maharashtra 100 120
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Organised units Unorganised units
6 Gujarat 100 100
7 Karnataka 100 120
8 Uttar Pradesh 100 180
9 West Bengal 80 170
10 Chhattisgarh 50 20
11 Kerala 80 80
12 Assam 50 60
13 Odisha 30 50
14 Madhya Pradesh 30 55
15 Haryana 25 20
16 Rajasthan 25 60
17 Bihar 25 60
18 Delhi 13 19
Total 1,308 1,554

Source: Crisil study
3.2.3 SAMPLING PLAN FOR FPOS AND WHOLESALERS/TRADERS/AGGREGATORS

The sample distribution was structured across 18 states based on NABARD data on the total number of FPOs per state (for FPO
allocation), and the concentration of major APMC markets combined with agricultural production per state (for wholesaler,
trader, and aggregator allocation).

Table 5: State-wise sampling plany FPOs, Wholesalers/Traders/Aggregators

S.no State [ Agkt Wholesalers/Traders/Aggregators
1

Andhra Pradesh 50 25
2 Bihar 60 25
3 Guijarat 60 30
4 Karnataka 60 40
5 Madhya Pradesh 60 40
6 Maharashtra 60 40
7 Odisha 50 20
8 Rajasthan 50 30
9 Tamil Nadu 50 30
10 Telangana 40 30
11 Uttar Pradesh 40 35
12 West Bengal 40 35
13 Punjab 30 25
14 Kerala 30 25
15 Delhi* 0 40
16 Haryana 20 12
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Wholesalers/Traders/Aggregators

17 Chhattisgarh 20 10
18 Assam 16 10
19 Total 736 502

Source: Crisil study Note: *Since there are no operational FPOs in Delhi, the study did not include FPO sampling for the state.

3.2.4 SELECTION OF STATWISE CATEGORIES AND COMMODITIES

State-wise commodity selection was guided by two key parameterg the production share of each state and findings from
previous studies on the percentage distribution of processing levels across states. By integrating these parameters, commadit
allocation was structured to ensure a representative and datalriven sampling approach. A minimum o and maximum 15
organised and unorganised units were included for every state to ensure comprehensive coverage. As an illustrative example,
Andhra Pradeshy with a comparatively high share in fruit production (~16% of allndia output) and contributing over 25% to
India's total fruit processingy was allocated 15 samples each across organised and unorganised segments for fruits. In
contrast, commodities such as coffee, which account for approximately 3% of national production and have a limited
processing footprint, were assigned a minimum allocation of five samples. This allocation framework was applied uniformly
across all states.

Table 6: Commodity coverage by category

Category ‘ Commodities covered
Cereals Paddy, wheat, maize and millets

Pulses Bengal gram, red gram and other pulses

Oilseeds Groundnut, rapeseed and mustard, soybean, and other oilseeds
Fruits Mango, guava, banana and other fruits

Vegetables Potato, onion, tomato and other vegetables

Dairy Milk

Seafood Fish, shrimp and prawns

Meat and poultry Eggs, poultry, buffalo meat, sheep, goat

Sugarcane Sugarcane

Beverages Tea, coffee

Spices Red chilli, turmeric, garlic, ginger and other spices

3.2.5 DATA COLLECTION TOOL AND STAKEHOLDER CONSULTATIONS

A comprehensive questionnaire was developed to collect both quantitative and qualitative data on food processing operations,
encompassing stakeholder profiles, enterprise characteristics, production capacity, employment scale, and operational
practices. Processing activities at each stage of the commodity value chain were systematically identified and mapped to
corresponding processing levels. For instance, in the case of poultry, primary processing included cleaning, grading, and
slaughtering; secondary pocessing comprised drying and smoking; and tertiary processing involved preparation of reatty-
cook (RTC) and readyo-eat (RTE) products. The finalised questionnaire was administered using CARlsed data collection
tools, enabling reakttime data validation.
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Insights from the primary survey were further enriched through structured consultations with industry experts, scientists,
researchers, and policymakers, covering processing inefficiencies and cold chain bottlenecks, the impact of licensing
requirements and food safety norms on investment decisions, the effectiveness of government schemes and credit
accessibility, and emerging opportunities in plantbased foods, organic processing, and export markets.

3.3 COMPREHENSIVE ANALYSIS AND VALIDATION OF PRIMARY RESEARCH

Extensive primary surveys were conducted across major foedrocessing clusters to generate granular insights encompassing
installed capacity, capacity utilisation, raw material sourcing patterns, and the scale of processing across primary, secondg,
and tertiary stages. To strengthen and validate findings, secondary data was sourced from reputable national databases
covering production volumes, importexport flows, seed requirements, feed consumption, postharvest losses, and
government procurement. Five ky methodological adjustments were applied:

A. Consideration of imports B. Adjustments for seed, feed, post-harvest lossed and
farmer retention

India is a net importer of certain commodities such as pulses.

Imported raw pulses are processed within the country and Seed use and livestock feed consumption were excluded ta

must therefore be added to the available processing base. This estimate the marketable surplus available for processing. Post

distinction between export-adjusted supply and import harvest losses were considered due to their impact on volumes

supported processing helps arrive at a more authentic reaching processing units. Farmer level retention was also

estimation of actual processing volumes. factored in, especially for commodities such as wheat, milk,
and spices that are often processed through household or
unorganised channels.

C. Government procurement and market releases D. Beginning and ending stocks

Average procurement and release trends from FCI and NAFE The analysis accounted for carriegover stocks held by private

were mapped using historical data. The net stocks retained anc traders, millers, exporters, government, and farmers. For

circulated back into the market were factored into the paddy and wheat, approximately 1530% of production

processing base, providing a realistic picture of how procured typically remains unprocessed at yearend as government or

produce ultimately enters the processing ecosystem and private stocks. Ending socks of one year become beginning

directly influencing processing level estimates. stocks for the next, preventing under or overestimation of
processing volumes.

E. Application of standardised conversion factors

Conversion factors are central to estimating processing levels accurately and avoiding double counting across multiple stage:
Key examples: paddy to ricey 67% industrial conversion ratio; wheat to atta (>95%) and maida (725%); pulses (dal recovery
from raw whole pulses)y 68776% depending on processing method; groundnut in shell to kernels 72%.
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3.3.1 METHODOLOGY FOR ESTIMATING PROCESSING LEMEILSLUSTRATED USING MAIZE

To ensure accuracy and avoid double counting, the analysis follows a stelpy-step material balance approach, tracking how
much raw maize is actually available and how it is progressively used across different processing stages.

Table 7: Maize - Supply and availability for processing

Parameters (million MT) Fiscal 2023 E Fiscal 2025 E
Beginning stocks 2.40 2.80
Production 38.08 40.20
Import 0.001 0.97
Supply 40.5 43.97
Seed retention (0.67%) 0.3 0.3
Feed (4.53%) 1.7 1.8
Post-harvest loss (3.9%) 15 1.6
Carry-forward stocks (incl. governmentprocured stocks) 2.6 2.3
Total deductions 6.1 6.0

Source: Crisil study

Note: Production is based on the Third Advanced Estimates, stocks are based on the primary interactions

Establish total supply

Total supply is defined as the sum of opening (beginning) stocks, domestic production, and imports. Th
represents the gross physical availability of maize in the market during the reference year.

Deductions from total supply

Non-processing uses are deducted: seed use (0.67% of production), feed use (4.53% of production), pos
harvest losses (3.9%), and carrpver or ending stocks (~2.6 million MT). Together, these account for a tot
reduction of approximately 6.1 million MTn fiscal 2023.

Net availability for processing

After deducting the above from total supply, the remaining quantity 34.4 million MT in fiscal 2023/ forms the
base that enters the processing pipeline, sequentially allocated across primary (dehusking, milling, flour)
secondary (starch, sweeteners, ingedients), and tertiary (snacks, readyto-cook, baby food, ethanol) processing
stages.

Avoiding double counting

Maize is counted only once at the point of its initial entry into the processing chain. Quantities moving frot
primary to secondary or tertiary processing are tracked as transformations of the same raw material. Fe
example, maize converted into flour andater used to produce snacks is counted only once, ensuring estimates
reflect actual utilisation rather than repeated counting.
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KEY METHODOLOGICAL PRINCIPLE

By combining rigorous primary field data, validated secondary information, realistic supply adjustments, government stock
dynamics, and standardised conversion factors, the methodology provides a precise and holistic estimation of food
processing levels inindia. This comprehensive approach ensures that final processing estimates are both operationally
grounded and statistically robust, enabling meaningful policy decisions and effective sectoral planning.

3.4 EVALUATION OF DATA SOURCES FOR PROCESSING LEVEL ESTIMATES

The review of MoSPI's ASI and ASUSE datasets showed that although these surveys remain important national statistical
resources, certain design features limit their ability to provide precise commoditywise processing level estimates. The
limitations discussed in Section 3.1.5 affect the ability to fully capture the movement of inputs, stocks, and outputs within
processing units. Reported input volumes for several commodities are often lower than what national consumption patterns
and industry consultations suggest, and the structure of the surveys makes it challenging to account for carryover stocks or
establish direct linkages between specific inputs and outputs.

BASIS FOR FINAL ESTIMATES

In light of these considerations and in accordance with the guidance of the Intévlinisterial Committee, the study has relied
on findings from primary analysis as the basis for all final processing level estimates. These insights are more closelyredity
with current industry operations and provide a more accurate reflection of oiground realities.
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CHAPTER 4 CONCEPTS AND DEFINITIONS

Classifying food processing activities into primary, secondary, and tertiary stages requires a clear and consistently applied
definitional framework. Definitions of processing levels vary across institutions and contexts, and without an agreed bastbe
classification of activities y and therefore the estimation of processing levelyy would be inconsistent across commodities.
This chapter sets out the definitions adopted for this study, the classification of processing activities derived from therand
the broader set of definitions reviewed in arriving at these choicedn parallel, the chapter presents the value chain mapping
exercise undertaken ahead of primary research. A clear understanding of how commodities flow from production to end
consumption y and of the stakeholders involved at each stagg was essential for dentifying the right respondents for the
primary survey. The value chain maps developed for each commodity provided the basis for the stakeholder sampling
framework and ensured that surveycoverage was targeted at actors with direct operational knowledge of processing activity.
Together, the definitional framework and the value chain mapping constitute the conceptual and structural foundation on which
the primary and secondary analyses in the subsequent chapters are built.

4.1 DEFINITIONS ADOPTED FOR THIS STUDY

Following a review of definitions from several national and international institutions, definitions from the Food and Agricute
Organization (FAO), the Institute of Food Science and Technology (IFST), and the National Institute of Food Technology
Entrepreneurship and Management (NIFTEM), Sonipat, were adopted as the reference framework for this study. These
institutions were selected because their definitions are internationally recognised, technically welfounded, and provide the
most comprehensive covaage of commodities relevant to the Indian food processing sector. Aligning with internationally
accepted definitions also ensures that findings from this study are comparable with global assessments and benchmarks.
Where an adopted definition did not separately define the tertiary processing stage, classification was based on the logical
extension of that institution's definitional framework, validated through primary field surveys and stakeholder consultations
Forthree commodity categoriesy sugarcane, beverages (tea and coffee), and spiceg no standard institutional definitions
were available. Classifications for these categories were developed through stakeholder interactions and industry feedback,
following the operational logic applied to comparable commodity groups.

FAOy FOOD GRAINS, PULSES, OILSEEDS, AND FRUITS AND VEGETABLES

The FAO definitions were adopted as the primary basis for classifying processing stages across the food grain, pulse, oilseed
and fruit and vegetable categories. In the absence of a dedicated FAO classification for pulses, the food grain processing
framework was extended to this category, reflecting the similarity of core processing operations, including cleaning, grading,
dehusking, hulling, and milling.

For the food grain and fruit and vegetable categories, the FAO framework does not explicitly delineate a tertiary processing
stage. Accordingly, tertiary processing was defined by applying the underlying progression logic of the framework, whereby
products undergoing further formulation and preparation to enhance convenience and ease of consumption were classified
under this stage. This stage encompasses convenieneeriented product formats such as snacks, RTD, RTC, RTE products, and
meal solutions, which are not captured within the primary or secondary processing stages. The resulting classification was
further validated through primary research and stakeholder consultations.

For the oilseed category, the FAO framework provides processing definitions only up to the primary stage. Consequently,
secondary and tertiary processing stages were derived using the progression logic embedded within the framework. Secondary
processing ercompasses activities involving further preservation, stabilisation, or transformation of the primary processed
output, including processes such as roasting and drying. Tertiary processing, in turn, comprises convenienogiented product
formats such as snacks, RTD, RTC, RTE products, and meal solutions.
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FAOy Food grains and pulses

Primary Secondary

"The initial stage involves preparing harvested grain for storage. "Secondary processing of cereals, or ‘adding value' to cereals, is th
The subsequent phase, primary processing, entails further utilisation of the primary products (whole grains, flakes, or flour) tc
treatment to clean, de-husk, or reduce the size of the grain. make more products and add variety to the diet. It includes the
Primary processing involves several different processes following processes: fermentation, baking, puffig, flaking, frying and

designed to dean, sort and remove the inedible fractions from extrusion."
the grains. For cereals, it includes cleaning, grading, hulling,

milling, pounding, grinding, tempering, parboiling, soaking,

drying and sieving."

FAOy Fruits and vegetables

Primary Secondary

"Primary processing involves several phases designed to selec "In secondary processing, the cleanedruits and vegetables from the

and remove inedible fractions from thefruits and vegetables, as = first process are used and involve the following phases: classification

well as to clean them." cutting, blanching, the processing itself (freezing, drying), packagini
and storage."

FAOy Oilseeds

Primary
"On-farm primary processing is commonly used to prepare crops for storage or for further processing. Examples include preparati
procedures such as extracting a component such as cooking oil from oilseeds."

IFSTy MEAT, POULTRY, FISH AND SEAFOOD

The IFST definition was adopted for meat, poultry, fish, and seafood. It is the only reviewed source to provide an explicie-
stage framework for animal products, including a specific definition of tertiary processing encompassing reaedp-eat products
and the use of functional additives.

IFST (Institute of Food Science and Technology)

Primary Secondary Tertiary

"Primary  processing involves "Secondary processing refers to "Tertiary processing comprises largescale production
extracting food ingredients from simple preservation methods, such (manufacturing) of more complex food with reference to a
the raw inedible agricultural as fermenting, drying, salting, written recipe. Examples includeRTEand other convenience
commodity, e.g. butchering of smoking and canning, to extend foods that may include functional additives to improve
animals or birds for meat." shelf life." texture, appearance, flavour and nutrient composition."

NIFTEM SONIPAT DAIRY

The NIFTEM, Sonipat classification framework was adopted for the dairy category. Under this framework, pasteurisation
constitutes primary processing, while transformed dairy products such as paneer, curd, butter, and ghee are classified under
secondary processing.As the framework does not explicitly define a tertiary processing stage, tertiary processing was classified
based on the progression logic of the framework. Accordingly, products involving further formulation and preparation for
consumer convenience were categorised under tertiary processing. This stage encompasses convenienggiented product
formats such as ice cream, flavoured milk, dairybased beverages, desserts, sweets, and other valuadded dairy products.
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NIFTEM, Sonipat (National Institute of Food Technology Entrepreneurship and Management)

Primary Secondary

"Primary processing is referred to as pasteurisation of milk. Crean "Secondary processing involves the production of milbased
separation, standardisation and homogenisation are intermediate products such as paneer, curd, butter, ghee, etc."

processes of pasteurisation."”

4.2 CLASSIFICATION OF FOOD PROCESSING ACTIVITIES

The definitions adopted above were translated into a commoditwise classification matrix, specifying the processes and
products associated with each processing stage across all commodity categories covered in the study. This matrix was applied
uniformly across the primary survey instruments and secondary data analysis, ensuring that processing activities were
identified and categorised on a consistent basis throughout the assessment.

Table 8: Categorisation of food processing activities by commodity and stage

Category Primary processes / products Secondary processes / Tertiary processes / products
products
Cereals Cleaning, grading, sorting, Flaking, puffing, malting, Biscuits, breads, breakfast cereals, alcohols, RTC
hulling, milling, grinding, drying, fermentation and RTE cereal products, snacks
parboiling
Pulses Cleaning, grading, sorting, Roasting, freezing, salting, RTC and RTE pulsbased meals, snacks,
hulling, splitting, grinding sprouting, drying, other biscuits, breads, prepared dishes
preservation
Oilseeds Cleaning, grading, dehulling, Roasting, salting, drying, Snacks, confectionery fillings, meals, RTC and
crushing, expelling, refining of preservation RTE oilseedbased products
oils, grinding
Fruits and Cleaning, grading, sorting, Pulping, juicing, cutting, RTD beverages, jams, jellies, sauces, ketchup,
vegetables trimming drying, concentrating, chutneys, frozen meals
freezing, pickling,
fermentation
Dairy Chilling, pasteurisation, Ghee, butter, curd, paneer, Ice cream, yogurt, sweets, flavoured milkbased
cream separation, cheese, condensed milk, drinks, RTD beverages, dairy desserts
standardisation whey powder
Poultry, meat, Cleaning, grading, Drying, salting, smoking, RTE and RTC products, sausages, nuggets,
fish and seafood butchering, chilling, freezing curing, marination, kebabs, meat and seafoodbased meals
preservation
Sugarcane Cleaning, grading, sorting Juicing, clarification, Sugar confectionery, beverages, energy drinks,
crystallisation, refining, syrups, jaggerybased products
concentration
Beverages y tea Green leaf, withered leaf, Blending, flavour addition, Dip tea bags, herbal variants, soluble instant
and coffee rolled leaf; CTC, orthodox and custom packaging teas, premix sachets, RTD beverages
green tea
Spices Cleaning, grading, sorting, Dehydration, flaking, RTC spice mixes, snack seasonings, oleoresins,
grinding granules, blended masalas, ginger garlic paste, curry pastes, readyo-use
concentrated spices gravy bases

Note: For sugarcane, beverages, and spices, classifications are based on stakeholder interactions and industry feedback ie #bsence of standard
institutional definitions.
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4.3 OTHER DEFINITIONS REVIEWHDR THE STUDY
In addition to the definitions adopted above, definitions from other national institutions were reviewed during the preparati
of this framework. These are presented below for reference. While they were not directly adopted for the study, they informed

the overall understanding of how processing stages are interpreted across different institutional and commodity contexts

ICAR-CIPHET (Central Institute of Post-Harvest Engineering and Technology)

Primary Secondary Tertiary

"Primary processing is the conversion of raw "Secondary processing is the conversion of "In tertiary processing, foods are so

materials to food commodities. It includes ingredients into edible products w, this prepared and presented as to be easily anc

basic cleaning, grading and packaging, as ir involves combining foods in a particular way quickly ready for consumption. Tertiary

the case of fruits and vegetables.” to change their properties. Peeling, dicing, processing leads to highvalue-added
and juicing in the case of fruits and ready-to-eat foods such as frozen dinners or
vegetables is secondary processing." canned soup, instant foods, health drinks,

etc”

NIFTEM Thanjavur (National Institute of Food Technology Entrepreneurship and Management, Thanjavur) 1°

Primary Secondary Tertiary

"Primary food processing turns agricultural "Secondary food processing is the everyday "Tertiary food processing is the commercial
products, such as raw wheat kernels or process of creating food from ingredients production of what is commonly called
livestock, into something that can that are ready to use. Baking bread, processed food. These are readyo-eat or
eventually be eaten. This category includes fermenting fish, and making wine, beer, and heat-and-serve foods, such as TV dinners
ingredients that are produced by ancient other alcoholic products are traditional and reheated airline meals."

processes such as drying, threshing, forms of secondary food processing."

winnowing and mlling grain, shelling nuts,

and butchering animals for meat."

NAAS (National Academy of Agricultural Sciences) *6

Primary Secondary

"Primary processing activities are generally defined as those¢ "Secondary processing is the stage where the original identity of th
activities which do not significantly change the physical primary product is changedwy, for example, milling of wheat into
appearance L i.e., shape, size, colour, etc.u, of agriproduce. = flour, splitting of pulses, or smoking and roasting of meat. Furthe
These activities include operations such as threshing, washing processing may be required for making the material @sul for food,
cleaning, sorting, and grading. Many such unit operations are oftel feed, and other uses."

performed at the farm itself and could be mandatory before

consumption of the produce."”

“YOCARNndi an Agricultural Research Institute (I ARI'). Value Addition and Pr.
Avail atbtltepsit/:/ kri shi .icar.gov.in/jspui/bitstream/ 123456789/ 14535/ 1/ 41. pd!/
Bwational Institute of Food TechnoliTohgayn aEvnutrr-BipN lefh2BRI@ 5 hi p P MhAME MBEvhoedgudinae git .+
Avail atbtltepsit-tt/ acf t emmmfimemges/ Handbook/ M1. pdf

¥Pati onal Academy of Agricultural Sciences (NAAS) . (2024) .hrPood g hc yVaPlawee rAd

Il nnovation ands. MAvkethdbipskdgenaas. org.in/Policy%20Papers/ policy%20119. pdf
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| TNAU (Tamil Nadu Agricultural University)*”

Primary Secondary Tertiary

"Purification of raw materials by removing "Processing of primary processed raw "Conversion of secondary processed
foreign matter and immature grain, and material into products which are suitable material into ready-to-eat form."

then making the raw material eligible for for food use or consumption after cooking,

processing by grading in different lots, or roasting, frying, etc."

conversion of raw material into the form

suitable for secondary processing."

College of Food and Dairy Technology, TANUVAS, Chennai®

Primary Secondary Tertiary

"Primary processing relates to conversion "Secondary food processing involves "Tertiary food processing is the commercial
of raw agricultural produce, milk, meat, and creating food from ingredients that are production of what is commonly called
fish into a commodity that is fit for human ready to use. Baking bread, fermenting fist processed foods. These are readyo-eat
consumption. It involves steps such as and sausages, and making wine, beer, anc and readyto-serve foods."

cleaning, grading, sorting and milling of other alcoholic products are traditional

grains, shelling nuts, and butchering animal forms of secondary food processing."

meats."

H0a mi | Nadu Agricul tur alarUne srter Be cthyn ol ITONgAYU:) .| hPtotspd utt agnit Aehi tabbeaatin/ postharvest.
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4.4VALUECHAIN STAKEHOLDER MAPPING

A value chain mapping exercise was undertaken ahead of the primary research to identify the key stakeholders involved at each
stage of the agrifood value chainy from production through to retail. The mapping was based on a review of secondary sources
including government reports, industry studies, and research publications. For each commodity, the principal stages of the
value chain were identified, and the key stakeholders active at each stage were mapped. This provided the basis for designing
the sampling framework and targeting primary survey respondents’he value chain maps for each commodity are presented
below, along with the key stakeholders identified at each stage.

CEREALS

Figure 5: Key stages involved within the value chain of cereals
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Source: Crisil study

The cereals value chain involves multiple procurement streamyg government agencies such as FCI procure paddy and wheat
for public distribution, while private traders and processors channel supply into organised processing. Key processing
stakeholders include rice millers, flour mills, and large manufacturers who drive secondary and tertiary value addition through
products such as flattened rice, breakfast cereals, and packaged RTC products.

Table 9: Cereals value chain: Key stakeholders

Stage ‘ Key stakeholders

Production Farmers (paddy, wheat, maize, millet cultivators)

Aggregation Village traders, rural agents, FCI, cooperatives

Wholesaling Mandi wholesalers, commission agents

Processing Rice millers, flour mills, large manufacturers and branded players
Retail Kirana stores, organised retail chains, &ommerce platforms

Source: Crisil study
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PULSES

The pulses value chain is characterised by fragmented smallholder supply and technically specialised processigigdehusking,
splitting, and polishing are more intensive than equivalent cereal operations. Government procurement is targeted and
responsive tosupply volatility. Key stakeholders for primary research were dal mills and processors producing vakazided
variants such as roasted and proteirenriched products.

Figure 6: Key stages involved within the value chain of pulses
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: manufacturers pulses I :

I i
: ' :
] : 1
1 ! 1
1 W Aggregators, Wholesalers/ : Retailers and End 1
" ST commission Manufacturers traders, e-commerce e )
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Source: Crisil study

Table 10: Pulses value chain: Key stakeholders

Stage Key stakeholders

Production Smallholder farmers

Aggregation Commission agents, local traders, government procurement agencies
Wholesaling Bulk suppliers, regional wholesalers

Processing Dal mills, specialised pulse processors

Retail Kirana stores, modern trade, ecommerce platforms

Source: Crisil study

OILSEEDS

The oilseeds value chain is distinguished by its mulectoral relevancey volumes are split between food, feed, and industrial
uses from the aggregation stage itself. Processing involves both mechanical and solvent extraction, with commercially
significant by-products including oil cake and lecithin. Key processing stakeholders are solvent extraction units, refineries, and
edible oil manufacturers.
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Table 11: Oilseeds value chain: Key stakeholders
Stage Key stakeholders
Production Farmers (soybean, mustard, groundnut, sunflower)
Aggregation Traders, APMC networks; volumes diverted across food, feed, and industrial channels
Processing Oil extraction units (mechanical and solvent), refineries, edible oil manufacturers
Distribution Bulk suppliers to large processors and exporters; branded oil distributors
Retail Kirana stores, modern retail, ecommerce platforms

Source: Crisil study

FRUITS AND VEGETABLES

Figure 8: Key stages involved within the value chain of fruits and vegetables

o e
1 Production Aggregation ! Primary : Processing and : Retail sale/sale to end- :
1 . . - .
| : processing i distribution : consumer }
1 I
| : ! _ Value : :
: [ ] T _ addition | I
| ! i Processors | 1
' e ' ~ ; '
— 1
! MMM : : Includes activities such : 1
: Local 1 i aspulp extraction, ] 1
1 i ickli 1
1 | canning, picklingand |
1 . . 1
- MEL wdeehee | | sommg | meqne |
| S 1 i ] Retailers/e- :
1 i
: producers G 1T I gﬁ ! commerce '
! ! Grading i o—lo ! players !
1 I
I FPOs ! Cleaning : Distributors : |
1
! ] 1
1 . I
. R o ! Packaging i ] :
1 » T r
1 : i ! :
! Post-harvest contractor | : : 1
o _____ B e e e e e = = = = = - o - — = = == = === ——— 1

Source: Crisil study

Study on Assessment of the Level of Food Processing in India 38



e
1

MEAFP I Crisil

MINISTRY OF FOOD PROCESSING INDUSTRIES

GOVERNMENT OF INDIA Intelligence

The fruits and vegetables value chain is driven by perishabiliyy rapid handling and cold chain access are defining constraints.
FPOs play a significant role in enabling smallholder market access. Key stakeholders for primary research included primary
handlers, cold chain and postharvest service providers, and secondary and tertiary processors producing juices, pulps, and
dehydrated products for domestic and export markets.

Table 12: Fruits and vegetables value chain: Key stakeholders

Stage Key stakeholders

Production Farmers (seasonal and perennial variety cultivators), FPOs

Aggregation Local traders, APMC participants, FPOs, posharvest contractors

Primary handling Sorting, grading, cleaning, waxing, preooling; cold chain and ripening contractors
Processing Secondary and tertiary processory juices, pulps, dehydrated products, concentrates
Retail Traditional vendors, supermarkets, ecommerce platforms

Note: Cold chain availability and FPO participation are the primary structural variables influencing processing access in this segm

Source: Crisil study

DAIRY

Figure 9: Key stages involved within the value chain of dairy
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Source: Crisil study

The dairy value chain is anchored by a cooperative procurement ecosystem and continuous cold chain management.
Cooperatives organise smallholder farmers, while private collection points complement procurement. Processing is highly
diversified y from pasteurisation and standardisation at the primary stage to a wide range of valtedded products. Key
stakeholders included cooperative dairies, private processors, and byroduct valorisation units.

Table 13: Dairy value chain: Key stakeholders

Stage Key stakeholders
Production Smallholder dairy farmers, commercial dairy farms
Aggregation Cooperative societies, private collection points, bulk milk chilling units
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Stage Key stakeholders

Processing Cooperatives and private dairies (pasteurisation, standardisation); tertiary processors (cheese, dair
powders, functional ingredients)

Distribution Temperature-controlled logistics; direct-to-consumer platforms for premium products

Retail Traditional retail, modern trade, ecommerce platforms

Source: Crisil study

SEAFOOD

The seafood value chain operates across two distinct sourcing systemg marine capture and aquaculturey each with
different infrastructure and regulatory requirements. Cold chain deployment from point of harvest is critical. Processing is
technologically intensive, with a significant share of output expororiented. Key stakeholders included fishing vessel operators,
aquaculture farms, processing and export units, and cold chain logistics providers.

Figure 10: Key stages involved within the value chain of seafood
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Table 14: Seafood value chain: Key stakeholders
Stage Key stakeholders
Sourcing Fishing vessel operators (marine capture); aquaculture farms
Initial handling Fishing harbours with ice plants and chill rooms; aquaculture packing centres
Processing Processing and export unitsy filleting, freezing, canning, packaging
Distribution Cold chain logistics; exportoriented units; domestic cold storage networks
Retail Wet markets (local consumption), modern retail, ecommerce platforms

Source: Crisil study
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MEAT AND POULTRY

Figure 11: Key stages involved within the value chain of meat and poultry
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Source: Crisil study

The meat and poultry value chain is defined by integrated operations particularly in poultry, where large integrators manage
collection, logistics, and supply directly. Biosecurity and food safety protocols govern processing. Key stakeholders include
poultry integrators, slaughterhouses, processors of valueadded products (sausages, RTC items), and cold chain logistics
operators.

Table 15: Meat and poultry value chain: Key stakeholders

Stage Key stakeholders

Production Specialised farms (breed selection, animal health management)

Aggregation Livestock markets, private traders; poultry integrators (vertically managed)

Processing Slaughterhouses and meat processors; valueadded product manufacturers (sausages, cured meats, RTC)
Distribution Temperature-controlled logistics; institutional and foodservice buyers

Retail Traditional butcher shops and wet markets; supermarkets and-€ommerce (urban)

Source: Crisil study

SUGARCANE

The sugarcane value chain is highly integrateg virtually all harvested cane is directed to sugar mills, with minimal

intermediate market complexity. Key byproducts (bagasse, molasses, ethanol) generate significant additional value. Key
stakeholders for primary research were sugar mills, ethanol producers, and downstream confectionery and beverage
manufacturers.

Study on Assessment of the Level of Food Processing in India 41



MEAFP I Crisil

MINISTRY OF FOOD PROCESSING INDUSTRIES

GOVERNMENT OF INDIA Intelligence

Retail sale/sale to end-
consumer

Production Aggregation Distribution

Collection and
transportation of
harvested
sugarcane to
processing units

Local markets for
sugarcane juice/
retailers/ e- End-
commerce players
selling sugarcane-
based products

o 00
hl |JJ [ll Processors Wholesalers

Sugarcane consumer

growers

Crushing sugarcane for juice
extraction, boiling sugarcane
juice for syrup, refining
sugarcane products for
consumption, and

Handle cleaning, grading and cutting to prepare

raw sugarcane for_fu rther processing Bioethanol plants/other

| byproducts processing units using
1 1 . sugar as a feedstock
| e e e e o o o o - U e g —— T B
Source: Crisil study
Table 16: Sugarcane value chain: Key stakeholders
Stage Key stakeholders
Production Sugarcane growers
Aggregation Local collection agents, transporters to mills
Processing Sugar millsy juice extraction, crystallisation, refining; by-product extraction (bagasse, molasses, ethanol)
Distribution Wholesalers supplying retail and industrial buyers; bieethanol plants
Retail Local markets, retail stores, ecommerce; industrial users of by-products

Source: Crisil study

BEVERAGES TEA AND COFFEE

Figure 13: Key stages involved within the value chain of beverages
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The tea and coffee value chain spans from smallholder and estate cultivation to highly organised processing and branded
distribution. Primary processing is concentrated at or near the estate level, secondary and tertiary processiryg blending,
packaging, nstant formats, and RTD productsy is driven by large manufacturers and FMCG companies. Key stakeholders
included tea estates, primary processors, blenders, and large branded manufacturers.

Table 17: Beverages value chain: Key stakeholders

Stage Key stakeholders

Production Farmers and estate producers
Aggregation Aggregators, local cooperatives, private traders; basic cleaning and grading
Processing Primary processors (drying, rolling, CTC); secondary and tertiary manufacturers (blending, packaging, inste

formats, RTD beverages)
Distribution Wholesalers; FMCG distribution networks

Retail Local markets, modern retail, ecommerce platforms

Source: Crisil study

SPICES

The spices value chain places particular emphasis on preservation of phytochemical properties volatile oils and bioactive
compounds that define product quality. Aggregation involves scientific grading and lot standardisation. Processing spans
conventional grinding to advanced techniques such as cryogenic grinding, supercritical extraction, and steam sterilisation. Key
stakeholders included spice traders, grinders, oleoresin extractors, and blended masala manufacturers.

Figure 14: Key stages involved within the value chain of spices
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Source: Crisil study
Table 18: Spices value chain: Key stakeholders

Stage Key stakeholders

Production Spice farmers (chilli, turmeric, garlic, ginger and others)

Aggregation Village traders, market yards with advanced sorting and grading
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Stage Key stakeholders ‘

Processing Conventional grinders; advanced processors (cryogenic grinding, oleoresin extraction, steam sterilisation
blended masala manufacturers

Distribution Wholesale and export channels; FMCG distribution networks

Retail Local markets, modern retail, ecommerce; industrial buyers

Source: Crisil study

4.2.2 Stakeholder matrix

Building on the value chain maps, a stakeholder matrix was developed to classify key actors by their level of influence oxaue
chain decisions and their operational relevance to its dayio-day functioning. Level of influence refers to a stakeholder's
capacity to shape decisions, enforce policies, and affect market structure. Level of relevance reflects the stakeholder's
operational indispensability in moving goods and services from production to the end consumer.

This matrix directly informed the design of the primary research sampling plan determining which stakeholders to prioritise
for structured surveys and which to engage through key informant interviews.

Figure 15: Stakeholder matrix based on level of relevance
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CHAPTER 5 FINDINGS OF THE STUDY

This chapter presents commoditywise estimates of food processing levels in India for fiscal 2023 and fiscal 2025, with trend
comparisons to fiscal 2016. For each commodity, the assessment covers the extent of overall processing, the breakdown
across primary, secondary, and tertiary stages, statdevel distribution of processing activity, and the organised and
unorganised sector split. The chapter coverseleven commodity categoriesy cereals, pulses, oilseeds, fruits vegetables,
dairy, meat and poultry,seafood, sugarcane, beverages, and spices

For each commodity, findings are presented in two parts. The first draws on secondary data from tA&1 and ASUSE,overing

sector-wise growth trends, estimated input consumption, and statelevel processing distribution. The second presents findings
from the primary field survey, including the supply balance framework, processing stage segmentation, and final procesgi

level estimates.

Secondary data, while providing useful structural context, has significant limitations in capturing actual processing volumes
Reported input quantities in ASI and ASUSE are consistently lower than actual industry consumptigna gap attributable to

the treatment of carryover stocks, multiplier design in the extrapolation methodology, and limited documentation of input
output flows in the unorganised segment. These constraints are discussed in detail in Chapter 3.

BASIS OF FINAL ESTIMATES

In accordance with the guidance of thelMC, the final processing level estimates presented in this chapter are based on
primary research findings. Secondary data findings are presented for reference and contegind are clearly distinguished
from final estimates throughout the chapter.
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