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Preface

India’s agricultural sectorisatacrucial stage, facing a dual challenge of producing
more, nutritious and healthy foods to meet the growing demand of burgeoning
population from the limited resources amidst the increasing threat of climate
change. By 2047, the centenary year of its independence, India is envisioned to
enter the league of developed countries, and its food demand is expected to be
more than double the current demand. Agriculture has, therefore, to traverse
a path marked by quantitative and qualitative degradation of land and water
resources, loss of biodiversity, and shifting patterns of climate.

Historically, policies have played a crucial role in transforming Indian agriculture. The success of the
Green Revolution in turning India from a food deficit to a food surplus country is a testament to the
impact that policies can have. The challenges, however, are now different. There is little scope for the
extensification of agriculture, and its intensification will be constrained by the growing scarcity of
water and energy. Notably, the current incentive structure for agriculture, including input subsidies
and minimum price support, has continued for a long time and has become unsupportive of long-
term sustainability of agriculture because of its negative externalities to natural resources and the
environment.

The policies, therefore, need to be recalibrated to foster innovations for efficient, sustainable, and
inclusive growth of agriculture. These also include agricultural research and extension. Right from
its birth in 1991, this Institute, through its creditable research, has endeavoured to provide evidence-
based feedback to policymakers and research administrators to help them devise appropriate
strategies that can create an impact at scale. In 2023-24, the research focused on mapping agricultural
sustainability on ecological, social, and economic interface, valuation of ecosystem services of the
green technologies and practices for repurposing input subsidies, harnessing complementariness
along the water-energy nexus, fertilizer use efficiency for soil health, commodity forecasts, outreach
and effectiveness of price policy, food inflation, domestic and global supply chains, and institutional
innovations in service delivery system. A recent study at this Institute has shown significant payoffs
to investment in agricultural research and extension and argued for more support for research and
development to spur innovations in crops, livestock, fisheries, and natural resource management
including climate change adaptation and mitigation.

The role of policies in shaping the future of agriculture will be more critical than ever. As India aspires
to become a developed nation by 2047, it must adopt a holistic research and policy framework to
address the multiple challenges in enhancing productivity and resilience in agriculture, improving
farm income, combating malnutrition, and reducing poverty.

The Institute has received exceptional support from the Indian Council of Agricultural Research. I
am grateful to Dr. Himanshu Pathak, Secretary, Department of Agricultural Research and Education
& Director General, ICAR, and Mr. Sanjay Garg, Secretary, ICAR, for their guidance and support
for smooth functioning of the Institute. I am equally thankful to Dr. R. C. Agrawal, Deputy Director
General (Education), ICAR, and Dr. A. S. Yadav, Assistant Director General (EQA&R) for their
continuous support in administrative and research related matters.
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I'take this opportunity to place on record my sincere gratitude to the members of the Research Advisory
Committee and the Institute Management Committee for their suggestions for mainstreaming
research and administrative activities at the Institute.

Lastly, I am thankful to my colleagues, Dr. Khem Chand, Dr. Jaya Jumrani, Dr. Arathy Ashok and
Ms. Sonia Chauhan for compiling and editing the report. I also thank Dr. Vikas Kumar and Dr. Anil
Kumar for assisting the team in Hindi translation of the executive summary of the report.
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Date: 10 July, 2024 Pratap Singh Birthal
Director

(iv)



Contents
Preface i
List of Tables il
List of Figures ix
List of Acronyms Xi
BIIBT AIRTT xv
Executive Summary xix
ICAR-NIAP: An overview 1
Vision, Mission and Mandate 1
Institute Activities 2
Organization and Management 2
Information, Data and Facilitative Services 2
Human Resources 4
Research Achievements 5
Agricultural Growth and Development 5
Technology and Sustainable Agriculture 10
Agricultural Market and Trade 33
Capacity Building 49
Seminars, Workshops, Trainings and Lectures Organized 49
Policy Interactions 56
Research Outputs 57
Policy Papers 57
Policy Briefs 57
Research Papers 57
Book Chapters 61
Edited Books 63
Popular Articles 64
Newspaper Articles 64
Technologies/ Products Developed 65

(v)



6  Awards and Recognitions
7  Participation in Scientific Activities
8  Management Committee Meetings
9  Other Institute Activities
Annual Day
Har Ghar Tiranga and Meri Maati Mera Desh Campaign
Swachhata Pakhwada Phase- I
World Soil Day
Swachhata Pakhwada Phase- I
ICAR Zonal Sports Tournament (Central Zone)-2023
Interaction Meeting
Foreign Delegation Visit
Release of Working Group Report
Official language Implementation
10  Personnel and Budget
Personnel

Budget

(vi)

66
68
80
82
82
82
82
82
82
83
83
83
83
84
85
85
87



Table

1.1

2.1

2.2

2.3

24

2.5

2.6

2.7

2.8

29

2.10

211

2.12

2.13

2.14

2.15

2.16

2.17

2.18

2.19

2.20

2.21

List of Tables

Title

Staff position at ICAR-NIAP during the year 2023-24

Drivers of income growth: Structural Equation Model (SEM) estimates
Investment in agricultural R&D as percent of agricultural GDP

ATTs for pre-monsoon groundwater level

Economic value of ecosystem services from improved agricultural practices in
India

Acquisition of dairy services by households in Rajasthan

NPK ratio by farm size

Priority areas for Al research applications

Economic feasibility indicators for vaccines targeted against PPR & SGP
Economic surplus from adoption of DSR for 2010-2035

Conventional vs SMI based irrigation

Summary of economic impact of forage varieties

Average treatment effect (ATT) of cage farming on household income
Cost and returns from seabass farming

Economic surplus from short-duration paddy varieties in Punjab

Key economic and social parameters for weaker sections

Farmers’ participation in MSP-based procurement system

Mean comparison of price, yield, and income

Estimates of half-normal stochastic production frontier model
Sub-group specific average TFP

Estimated number of dried fish-related enterprises in India

Policy gaps identified and corresponding suggestions for improving dried fish

economy in India

(vii)

12

15

16

21

22

26

27

27

28

29

30

30

31

33

33

37

38

42

43



Table
No.

2.22

2.23

3.1

3.2

3.3

5.1

7.1

7.2

7.3

7.4

8.1

8.2

10.1

Title

Completed and ongoing research projects

Consultancy and contract research projects

Details of tailoring training

Teaching activities undertaken by ICAR-NIAP Scientists
Student guidance as chairperson of the advisory committee
Technologies/ products certified by ICAR

Lectures delivered by ICAR-NIAP scientists

Trainings attended

Seminar/Conference/Webinar — Oral Presentations
Seminar/Conference/Webinar/Workshop/Panel Discussion-Attended
Research Advisory Committee

Institute Management Committee

ICAR-NIAP Expenditure 2023-24

(viii)

Page
No.

45
48
52
53
54
65
68
70
70
73
80
80

87



Figure
No.

1.1
21

2.2

2.3
24
2.5
2.6
2.7

2.8
29

2.10
2.11
212a
2.12b
213

2.14

2.15
2.16
2.17
2.18
2.19
2.20

List of Figures

Title

Organogram of ICAR-NIAP

Projections of food demand and production of food commodities under
alternative scenarios in India

Bivariate kernel density distribution of districts” income growth during 2003-
2013 (left panel) and 2003-2019 (right panel) against income level in 2003

Trend in annual investment in R&D (1981-90 to 2011-20)
Composition of agricultural research and extension investment
Returns to investment in R&D in agriculture and its sub-sectors
Priorities for agricultural research

Changing composition of groundwater wells (left panel) and energization
sources (right panel) in India

Potential of micro-irrigation and solar power exploited in agriculture, 2023

Cumulative distribution of curve of required energy and area cultivated by
sample farmers in 2022-23

Distribution of LSD-affected cattle population, 2022-23
State-wise total economic losses due to LSD (%)

Ratio of population to veterinary infrastructure

Ratio of breedable bovine to artificial insemination centres

District-wise combined average marginal effect of climatic variables on crop
yield in kharif season in IGP (1966-2020)

District-wise marginal effect of climatic variables on crops yields in rabi season
in IGP (1966-2020)

Fertilizer use in irrigated and rainfed agriculture, 2016-17

Percent share of cropped area and fertilizer (NPK) use by crop, 2016-17
Average fertilizer use (kg/ha) by state, 2016-17

N: K and P: K ratio across states of India, 2016-17

Word cloud of author’s keywords

Digital innovations across different nodes of the agricultural supply chain

(ix)

10
10
11

12
14

15
16
17
17
18

19
20
20
21
22
23



Figure Title Page
No. No.

2.21 Crop yield in stabilized (S) and unstabilized (US) sand dunes- (A) rainfed crops =~ 25
and (B) irrigated crops

2.22 Soil properties (averaged across locations) of stabilized and unstabilized sand =~ 25
dunes

2.23 Area and adoption rate (%) of paddy sown with DSR technology in Punjab, 27
2012-2035

2.24 Ex-ante assessment of water savings and incremental yield with SMI (2023-2032) 27

2.25 Trend of installation of cages in Chhattisgarh 29
2.26 Adoption curve of PR-126 in Punjab, 2017-2030 30
2.27 Impact of trainings in tailoring on women empowerment 32
2.28 Coverage of risks in tree insurance 32
2.29a | Farmers’ awareness about MSP (%) across states 34
2.29b  Farmers who sold crop produce at MSP across states 34
2.30 Trends in price volatility in food commodities 35
231 Dynamic multipliers effect of determinants on food prices 36
2.32 Spatial total factor productivity and technical change 38
2.33 Kernel density distributions of revealed symmetric comparative advantage 39

(RSCA) indices for selected commodities

2.34 Area and yield of millets in major producing states of India, TE 2020-21 40
2.35 Impact of FPOs on yield, income, and technical efficiency 41
2.36 Export of dried fish from India, 1988-2022 42
2.37 Thematic evolution in the area of nutritional security 44

(x)



AAEA
ABIs
ACASA
ACBP
ADBI
ADG
ADRTC
AERA
AgGDP
AHP

Al
AKMU
APO
ARDL
ARMS
ASA
ASDGCAE
ASI
ASSOCHAM
ATARI
ATT
BAU
BIMSTEC
BISA
CARDS
CBO
C-DAC
CES
CF&AO
CGIAR
CIAE
CIBA
CIRC
cor
CPRs
CRC
CSPC
CSWRI
DAHD
DARE
DiD
DMI
DRPCAU

List of Acronyms

Agricultural and Applied Economics Association
Agri-Business Incubation

Atlas of Climate Adaptation in South Asian Agriculture
Annual Capacity Building Plan

Asian Development Bank Institute

Assistant Director General

Agriculture Development and Rural Transformation Centre
Agricultural Economics Research Association
Agricultural Gross Domestic Product

Analytic Hierarchy Process

Artificial Intelligence

Agricultural Knowledge Management Unit

Asian Productivity Organization

Autoregressive Distributed Lag

Agricultural Research Management System

Andaman Science Association

Achieving Sustainable Development Goal in Challenged Agro- Ecosystems

Annual Survey of Industries

Associated Chamber of Commerce and Industry of India
Agricultural Technology Application Research Institute
Average Treatment effect on Treated

Business-As-Usual

Bay of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation

Borlaug Institute for South Asia

Centre for Agricultural and Rural Development Studies
Community Based Organisation

Centre for Development of Advanced Computing

Crop Estimation Survey

Chief Finance and Account Officer

Consortium of International Agricultural Research Centers
Central Institute of Agricultural Engineering

Central Institute of Brackishwater Aquaculture

Central Institute for Research on Cattle

Conference of the Parties

Common Property Resources

Collaborative Research Centres

Cotton Seed Price Control

Central Sheep and Wool Research Institute

Department of Animal Husbandry and Dairying
Department of Agricultural Research and Education
Difference-in-Differences

Department of Agriculture and Farmers” Welfare

Dr. Rajendra Prasad Central Agricultural University

(xi)



DSR
eHRMS
e-NAM
EQAR
ERP
FAO
FMS
FVMS
FPOs
GCA
GDP
GEAC
GEDs
GIS
GNCTD
GPF
GPT
GSDP
GVA
GW
HR
TIARI
TIASRI
ICAR
ICCAs
ICRAF
ICT
IFPRI
IGFRI
1GP
IIMT
1P
IISWC
1T
IIWBR
IJsC
ILO
IMC
INSAIT
IoT
IP&TM
IPR
IRR
IRRI
ISAM

Direct Seeded Rice

Electronic Human Resource Management System
e-National Agriculture Market

Education Quality Assurance and Reforms
Enterprise Resource Planning

Food and Agriculture Organization

Financial Management System

Foreign Visit Management System

Farmer Producer Organizations

Gross Cropped Area

Gross Domestic Product

Genetic Engineering Appraisal Committee
Groundwater Extraction Devices

Geographical Information System

Government of National Capital Territory of Delhi
General Provident Fund

Generative Pre-trained Transformer

Gross State Domestic Product

Gross Value Added

Gigawatts

Human Resource

Indian Agricultural Research Institute

Indian Agricultural Statistics Research Institute
Indian Council of Agricultural Research
Indigenous Peoples and Local Communities Conserved Territories and Areas
International Centre for Research on Agroforestry
Information and Communication Technology
International Food Policy Research Institute
Indian Grassland and Fodder Research Institute
Indo-Gangetic Plains

Intellectual Institute of Management & Technology
Index of Industrial Production

Indian Institute of Soil and Water Conservation
Indian Institutes of Technology

Indian Institute of Wheat and Barley Research
Institute Joint Staff Council

International Labour Organization

Institute Management Committee

Indian Society of Agriculture and Information Technology
Internet of Things

Intellectual Property & Technology Management
Intellectual Property Right

Internal Rate of Returns

International Rice Research Institute

Indian Society of Agricultural Marketing

(xii)



ISEC

ISEE
ITMU
ITU

IVRI

ISO

KVK
LDC

LPM

LSD
MANAGE
mbgl
Mha

MIS
INSEE
MM-TTC
MNRE
MoA&FW
MPUAT
MSP
NAARM
NAAS
NABARD
NARDL
NARS
NASC
NBAGR
NCIPM
NDRI
NGO
NIAP
NICRA
NITI
NRCE
NRLM
NSSO
NTU
PDMC
PGDM
PISRF
PME
PMKSY
PMKUSUM
PPR
PPV&FRA

Institute for Social and Economic Change

Indian Society of Extension Education

Institute Technology Management Unit

International Telecommunication Union

Indian Veterinary Research Institute

International Organization for Standardization

Krishi Vigyan Kendra

Lower Division Clerk

Livestock Production Management

Lumpy Skin Disease

National Institute of Agricultural Extension Management
Metres Below Ground Level

Million hectare

Management Information System

Indian Society for Ecological Economics

Malaviya Mission Teacher Training Centre

Ministry of New and Renewable Energy

Ministry of Agriculture and Farmers Welfare

Maharana Pratap University of Agriculture and Technology
Minimum Support Price

National Academy of Agricultural Research and Management
National Academy of Agricultural Sciences

National Bank for Agriculture and Rural Development
Non-linear Autoregressive Distributed Lag

National Agricultural Research System

National Agricultural Science Complex

National Bureau of Animal Genetics Resources

National Research Centre for Integrated Pest Management
National Dairy Research Institute

Non-Governmental Organization

National Institute of Agricultural Economics and Policy Research

National Innovations on Climate Resilient Agriculture
National Institution for Transforming India

National Research Centre on Equines

National Rural Livelihood Mission

National Sample Survey Office

Nanyang Technological University

Per Drop More Crop

Post Graduate Diploma in Management

Pragati International Scientific Research Foundation
Priority setting, Monitoring and Evaluation

Pradhan Mantri Krishi Sinchayee Yojana

Prime Minister Kisan Urja Suraksha evam Utthaan Mahabhiyan
Peste-des-Petits Ruminants

Protection of Plant Varieties and Farmers” Rights Act

(xiii)



PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analysis
PSM Propensity Score Matching

PTR Puddled Transplanted Rice

QRT Quinquennial Review Team

R&D Research and Development

RAC Research Advisory Committee

RIS Research & Information System

RSCA Revealed Symmetric Comparative Advantage
RTI Right to Information

SAO South Asia Office

SC/ST Scheduled Caste/Scheduled Tribe

SCM Synthetic Control Method

SCOPUS Comprehensive, multidisciplinary, trusted abstract and citation database
SCSI Soil Conservation Society of India

sCsp Scheduled Castes Sub Plan

SDiD Synthetic Difference-in-Differences

SDVs Short-duration varieties

SEM Spatial Error Model

SEM Structural Equation Model

SFP Stochastic Frontier Production

SGP Sheep & Goat Pox

SHC Soil Health Card

SKNAU Sri Karan Narendra Agriculture University
SMI Soil Moisture Indicator

SPARROW Smart Performance Appraisal Report Recording Online Window
SPS Sanitary and Phytosanitary Measures

SPVs Special Purpose Vehicles

SRIJAN Self-Reliant Initiatives through Joint Action
SSD Sub-Surface Drainage

TAAS Trust for Advancement in Agricultural Sciences
TBT Technical Barriers to Trade

TFP Total Factor Productivity

TNAU Tamil Nadu Agricultural University

UAS University of Agricultural Sciences

UDC Upper Divisional Clerk

UGA University of Georgia

UGC University Grants Commission

USA United States of America

USDA United States Department of Agriculture
WTO World Trade Organization

ZTMC Zonal Technology Management Centre

(xiv)



[ xv |

BIABRT R

HIH 3T - T P 31T wd Aifer ergiem dwim,
P fua # =My wd By Afd B 2 4 gq o
7 U SRyl R B| g R PV Srgaie uReg
(MTP3IY) BT T UGS SR § o Afertd qei |
U YRt ud faftrsr &= & e sfided & ey
¥, fAufg o @1 gfawr & forg faywia ny-snuria
AT U ol § | IRIH Pt 2y Tfafafay & g
IR W i fawat & sgafya forar man g o oY 3fS
3R fawTy, Menfire 3R Tad &Y Ud B IR iR
MR | 2023-24 T 39 favdl & dgd b T Srea=i
A U Aoyl ey Iuairi GaY & udd o1 T 7|

i gfg s fowm

HRd Bl 2047 TP T fdpRyd Y s & 1T 3pred
25 U & TTHT 8% P 3N fIpTd <X F I 81|
= SR TifY e, QRIE 3R URiRgpd @ame uerdf ot A
Feoift, Srafes Hiftra YA 3R ofa GreF, HiY Iared &
fere meeayul gt R €171 SeT arerd © i wgcht
TR B I B & foIT @I 3Mgfd &1 Jraurgded
T&e BT GRTT | STHM FdTd § b SI-Oi 31T Fg7,
I g arell e aegsfl St qif, ST Pt AT B
3T 3w Ao F gt I dR W, 2047 dH
T Yerdf & T 2.44% § 3.07% P AVD &R I
T, ST Thd Bud & H 0.45% B Al gig &
3Iufie g1 39fery, gt A & ORI 6 & forg sawaes
SHfARed I, Bad Iusl § YYR § ST AligU
3BT B! H BIB! IUS-3HR HeG B, S Ire
gfe o Ao A & FRHTET USH HRaT B |

P\ yonferdl B gea 8g PN SIHYH R
fIpTa U Hea@yul SIRAT § 3R I8 Hidw & gAfaal
BT AT R & o Heaqul 8| aufl T &y Hiy
ST 3R fAmr g A FHaw 9T, Afds ae st ot sre
fYafRE 81 YR U7 I TR IATE BT Hdd 0.55%
P Y T fAp R T ol 8, g, Hi
STYH Ue famr # oW &1 ufdwd STl sThyd
g1 ®Y Y W % far o ude U, 13.85

FUY BT Ufawhel ST §, Safes fadR R a8 ufawe 7.40
FU BF BT A g1 U s s & o= &1
Ui d 20.81 U AT 8, S HOd g e
¥ FI3=T T I ST B 1 ST Y &aT o1 T
Qe B & g 3iferes Fawr SR Srgae™ TS &l g
JI FHRA B MAHT g

ZerdT, AT 3R RRAT & 3 dgdl W IR Hd
TU, SAG axqQ iR &l Sruu™ mfidarst &1
Tegich fobar T 1 I Uy, fSER, IoRM 3R
TERTY S 53 I &1 P o™ # 3ifie faw
B AIRAGHAT §| TG I3 (HHISS) & fgums 9,
Y] foqe Srfdu™ &1 9y HfU® (29.4%), T
AT (16.0%), 3FTS (15.7%), AT TITH (5.7%),
AT (4.1%), DT (3.9%), 3R TTal &Y 3.2% TaTeHt
DI HTALIHATE § |1 UL 3R I SFHU & g
TTeA BT S SHTde Db dgdt [, 3R FUINT
J AT 3R TS B HH B H, TeX GHTE! Bl ad
gU HEAYUl B |

YR foret § o 3mr gfs THeuar &t 3R 3RRR §
gTaiiier gg T et 8| 3= 31 ATl Foret 9 g &
T I, IRydl ok uftnft &t & Ry €, 3R & omg
a4 99 gdf &= | g1 <feroh & ¥, g% wHg Wi
311 3 faafed udid 81 § 1 uRfiyes fazawor 3 udr efdr
2 5 YRl Rt SRR Y 3R SRR &, AP g1
B At § 3TH B ofS &1 $ 3 P o  BHa
3T T SRR Byt ATt 31fie Hofed g3 &

RS 3rauR=AT, Bhad fafdefieru iR 28 aoRl @
e 7 iR & Aeayul yftrer Ay 31 TR
frarl & forg omy gfg &) wfa et 7@ 8, St 7=
w0 ¥ TIRI ® g ¥ gIfad §, Siafe fafaefezor
3R g e & 9w ¥ g ®U ¥ 7uy R
I 31T 9T A &t 3ifiies @y giar |1 <maiTd
3 faeTa &) Fg1aT 31 & e, g Al & ITIR|
I e, gRaEt g & Aegd SRAT IR HeH
3T gl & forw fafaehedor & sgrar 31 ok 3=
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3 a1 fHaHl &1 g gaarsdl &t 3R URd &A1
HTITH B |

TR sty s i

PN T YT P Tad SUINT T Ayl i &1 faw
2, ST BaeaRey Yuiel @1 TERTE dell & ¥ I8 7
YR § RS &1 Uge Oid Yoid g1 1982-83 H H3if
BT T (FB1/1000 THIR Y 91T &) 42 F Tghe
2017-19 % 158 B1 7T § | S SfaTaT, 7T H3ff Bt T&m
# gfg ud fafter ke & pafl § gfg & Rwar W g,
O 39 &7 ¥ WeAes uRkadd g3 g1 1980 &
IS DI FIAT H Fd H3it 7, 92% Te T FY 3,
QA R-eR e 3R IY AT A D! S8 A o
g IRadH Yold WR & HH 8 &I goig I foraml gRI
I fad ara YOI FSh o1 SUSHROT BT RATUT HRA
1 SR Hhd Gdl & | TH-TNTS T ST WO alg-uwi
1 HaTa fayd 3ol 9 BT ¢ 1 YT P Fad (shyT,
ol JR&T 3R HH arTd # R a% ugd &1 fafva
fidrefl 7 S Td fora™ ST HATad §RT Tu=E
P R do (feasugars) & MM ol ge
3t wae (diSheash) SRft Armrel & Arem 3 g
¥ & wgrar o, Ty € 7 ud Tdieroig St
AT (THUASIRE) GRT JUFEE fham ol gRem
Td IYM HRIHAM Ao (dieH HgA) St greradt
F TeH  FABRONT ot fIAY T F IR FHoll dY
UM B WeTed fbar HRa # ged Ri=rs gr 88
faferm R RS o3 &1 emar €, Afdd 2023
T T &dl BT Had 17.2% & TSR g1 U gl It
e, R & oI IR Io1l &WdT BT Had 2.6% (102
wfiares) € U B urn 71 e Riars @ IR ol
F 1Y SIS & Fs A &1 geA R I ot &t =
Bt § SR Y 4TI qled & o ot @t oft sa
Bt 31 AR SHoil © g arelt geA Riars ¥ SHoif e
B HY HP Y aH T YR IJHd g1 399 IR gaf
TR g1 aTcl GoiTd anTd &1 aget ot Sedl gt T
3ffe Y T T1d g © b U Sl 4y & Grffesvor
3 ufa af 963 THeR SITd &I 59 & Tl § WY &
IIAMT 2.1 2 CO2 ITSH HH &l TohdT § | 3P 37T,
g TA-SUANT G&rdl H 15-50% d% JUR HR AHdl ¢

2oy, g SR IT TR R YA RS 3R IR dad=
TrorTei & fohara & o T g &) TR I 991
P AAHAT B

d SHfRed, UMY TR R Yo WU & forg
Hiferra faweat w1 qeaie faar mar g1 R & foe
T T SHTIRIHT 3R Hold TR &1 U R R #va
BT IR UG H SUHNT TR- TR oottt Yoo —ifd 1
afgehdr, Tia-3MeTRd faere Yew ifd &1 wrafaaq
il SISl U UG Bt ol bl &, 3R v fiR-ofiR
fSsTelt o B gf BT o Yobell &1 T8 fHA Bl 4STa
1 faaHyul ITART Hx & foTe TRE B 3R T8 R
faTell afeS! &1 aigr ot H1 B

U 3 IareRur Wi § o siemejy ysia I oY
A P ILT Y BB fTd g STt IR & | USie)
sRamn Iu-Yfy oa TRewr AT 2009 F THE
fa=eryor & uar aear 8 & 39 el &1 $18 agayut
TuTa Tt usT g1 Il & dav[e, Yoid R # fiRae
St 6T B 1 T8 YSTd Uee & e U T e ¥ eI b
3R fafaet & wnfiye fear mar R

Tdd Y yonferal § uikfufae! dF Jarstt &1 e
Ui T8 S ol § & TR-aamuiie g Aarsit
F1 MfEd Jod AR Ay Jarefi ¥ 4% g1 e
ST TN T, W3 e 3R BN adt gRT Had
B! I 3R S TRfRUfddt df Jarsit & =t
TR T TelRfd #vd g1 ofd: uRfRufaet d
3R UTpfass Tt & TRemr & forg menfifeal sk
TUTST B U & fore Ifad Uire o faw R s
B SMIYHAT B |

T & Heml B el TR R BOd 31 IeaR R Sadryg
gRad & UHId &1 3Mha- Bl TT1 I8 UHTa T,
T3HT, T 3R TIORT B USTAR R AHRIHS 3R HUMN,
T 3R AT R W R THRIAS 81 BIaiiap,
g guTa Isat 3R el & IAM §, o $iY R Sqaryg
gRad & uTal B HH I & T &l TR R
fanfea Torifaal &1 srawadmdr &1 ggma aar g |
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IRG ST H SAFIST BT Ha- B, Jsal
3R Wl & SMHR &b YR W forar mar g1 Rifa R A
Ui SICIR SRS BT IUANT 0 AR HIY BT Jam
T 2.4 71 31 §1 Hid foram a8 fumt &t o
T ERAT SRS BT ITANT Fd g | Tt et F, T,
HUN, Bd 3R Ffesrdl kit s Bl 8§ IaRd
YT Bt <l 31 3 | AT SR T B AT A
F Tl B IRS-IUANT Bt el Je SfF 8, 3R
oY B T HH § 1 WRAT FHY T NPK 3FUTd 6.8:
3.3: 18, O UIY® dedl & IUTANT | SRAga ! gt
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Executive Summary

The ICAR-National Institute of Agricultural
Economics and Policy Research plays aleadership
role in strengthening agricultural economics
and policy research in the National Agricultural
Research System (NARS). It acts as a think tank
of the Indian Council of Agricultural Research
(ICAR). It provides credible research-based inputs
to the Council to facilitate its participationin policy
debates and decision-making regarding research
priorities and resource allocations. The research
activities of the Institute are broadly organized
into three core themes, viz., Agricultural Growth
and Development, Technology and Sustainable
Agriculture, and Agricultural Market and Trade.
Significant research outputs of the studies carried
out under each of these themes in 2023-24 are
summarized below:

Agricultural Growth and Development

India aims to become a developed nation by 2047.
Hence, the economy has to grow atan accelerated
rate of around 8% over the next 25 years. Higher-
income growth and changing lifestyles will
influence food consumption and demand. The
demand for nutritious, safe, and processed
foods will increase. At the same time, the limited
land and water resources will pose significant
challenges to increasing production. This calls
for careful management of food supply to meet
the growing demand. Projections show that as
income increases, the demand for high-value food
commodities will grow faster than the demand
for cereals. In general, demand for food will grow
annually from 2.44% to 3.07% until 2047. Gross
cropped area will expand at an annual rate of
0.45%. Thus, the additional production needed
to meet the rising demand has to come from yield
improvements. A considerable yield gap exists
in most crops, which offers scope to accelerate
production growth.

Agricultural research and development (R&D)
can significantly address the current and future
challenges to transforming agri-food systems.
Although investment in agricultural R&D has
increased over time, it remains underinvested.

However, India spends about 0.55% of its
overall gross domestic product on agricultural
R&D. The payoffs to investment in agricultural
R&D are pretty attractive. Every rupee spent on
agricultural research pays back Rs. 13.85, while
on extension, it is estimated at Rs. 7.40. The
payoff to investment in animal science research
is estimated at Rs. 20.81, almost double that from
investment in crop science research. Harnessing
the potential of research requires more investment
and reorientation of the research agenda.

The commodity and regional research priorities
have been assessed, considering the multiple
goals of efficiency, equity, and sustainability.
Bigger states like Uttar Pradesh, Bihar, Rajasthan,
and Maharashtra must invest more in agricultural
research. By commodity, animal science research
needs more resources (29.4%), followed by
horticulture (16.0%), cereals (15.7%), fisheries
(5.7%), oilseeds (4.1%), sugar (3.9%), and pulses
(8.2%). More allocation of resources to livestock
and horticultural research is crucial given their
increasing demand and more significant effects
in combating malnutrition and reducing poverty.

Farm income growth across Indian districts is
converging but at a slower pace. High-income
clusters are located primarily in northern,
northeastern, and western regions, and low-
income clusters are in the eastern region. In
the southern region, clusters appear to be
distributed randomly. Findings show an absolute
convergence but a slowdown in the recent period.
The tendency to converge is slightly stronger
in crop income than in total income. Irrigation
infrastructure, crop diversification, and proximity
to urban markets have played a crucial role in
convergence. Income growth has been slower for
poor farmers, primarily influenced by distance to
markets, while diversification and infrastructure
investments mainly benefit medium and
high-income farmers. To promote equitable
economic development, connecting the poorest
to the markets, strengthening infrastructure and
diversification for the middle-income groups,
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and nudging high-income farmers towards value
chains are a must.

Technology and Sustainable Agriculture

The sustainability of groundwater resources
is a significant concern due to the fast pace of
depletion. Groundwater is the dominant source
of irrigation in India. The well density (no./1000
ha net sown area) has increased from 42 in 1982-
83 to 158 in 2017-19. Further, the growth of new
wells has differed significantly across types of
wells, leading to a structural change in their
composition. Dug wells comprised 92% of total
wells in the early 1980s, but deep and shallow
tubewells have gradually replaced these. This
transition indicates farmers chasing depleting
groundwater levels by installing high-powered
groundwater extraction devices. Electricity is
the primary source of power for pumping out
groundwater, energizing more than three-fourths
of the pumps. Multiple concerns of sustainable use
of groundwater, energy security, and economic
access to irrigation led to the promotion of micro-
irrigation through schemes like Per Drop More
Crop (PDMC) component of the Pradhan Mantri
Krishi Sinchayee Yojana (PMKSY) by the Ministry
of Agriculture and Farmers Welfare (MoA&FW)
and incentivizing adoption of renewable energy,
especially solar power, through schemes like
Prime Minister Kisan Urja Suraksha Evam Utthaan
Mahabhiyan Yojana (PM KUSUM) by the Ministry
of New and Renewable Energy (MNRE). India
has the potential to irrigate 88 million ha (Mha)
using micro-irrigation, but only 17.2% of this
potential was realized in 2023. Similarly, only
2.6% of the 102 Gigawatts (GW) solar potential
for irrigation was harnessed. Establishing proper
synergy between the schemes and coupling micro-
irrigation with solar pumps will provide several
economic and environmental benefits. There are
several benefits of coupling micro-irrigation with
solar power. Micro-irrigation saves water and,
therefore, energy for pumping out groundwater.
By reducing energy costs, solar-powered micro-
irrigation improves farm profits. This will also
reduce the lag in recovering capital costs incurred
on solar pumps. Calculations indicate that the
solarization of a diesel pump can save 963 litres

of diesel per annum. Further, solarization of an
electric or diesel pump can reduce CO, emissions
by 2.1 tonnes annually. Besides, it can improve
water-use efficiency by 15-50%. Hence, there
is a need to restructure the institutional setup
of planning and implementation of the micro-
irrigation and solar promotion schemes at the
central and state levels.

Further, policy alternatives for groundwater
conservation have been assessed at the sub-
nationallevel. The study of slab-based power tariff
policy in Uttar Pradesh, considering irrigation
water requirements and groundwater level status,
suggests implementing the slab-based power
tariff policy where the farmers can be provided
with the minimum required energy-free. Then
electricity tariffs can be increased gradually. It
will prompt the farmers to use groundwater
judiciously and reduce the electricity subsidy
burden on the state.

There are also instances in which some policy
regulations intended to prevent indiscriminate
groundwater use have been ineffective. Impact
analysis of “Punjab/Haryana Preservation of
Subsoil Water Act 2009” shows that regulations
had no significant impact. Even with the
regulations in place, the groundwater level has
declined. This perverse outcome could be due to
policy offsets such as highly subsidized electric
power for irrigation, excessive procurement of
paddy at minimum support price, stagnation
in investment in major and medium irrigation
schemes, and lack of incentives for crop
diversification and adoption of water-saving
technologies. It suggests a holistic approach
to groundwater management, encompassing
policies, technologies, incentives, institutions,
and regulations.

The economic valuation of ecosystem services
from sustainable agricultural practices suggests
that the monetary value of non-tradable services
outweighs that of tradable services. Direct-
seeded rice, organic manure, and agroforestry
exhibit a trade-off between crop yield and
intangible ecosystem services. There is a need
to devise appropriate incentive mechanisms for



Executive Summary | xxi |

the adoption of technologies and practices to
conserve ecosystems and natural resources.

The impact of climate change was assessed
on crop yields at the district level in the Indo-
Gangetic plains. Its effects are adverse on
yields of paddy, maize, wheat, and pearl millet
and upbeat on yields of cotton, chickpea, and
rapeseed & mustard. However, the impact varies
across districts, suggesting the need for regionally
differentiated strategies to mitigate the effects of
climate change on agriculture.

Disparities in fertilizer use have been assessed
across crops, states, and farm sizes. Per hectare
fertilizer use in irrigated agriculture is 2.4 times
higher than in rainfed agriculture. Marginal
farmers use fertilizers twice as much as large
farmers. Across crops, fertilizer intensity is higher
in commercial crops like sugarcane, cotton,
fruits, and vegetables. Fertilizer-use intensity is
the highest in Telangana and states in the Indo-
Gangetic plains, and the lowest is in Rajasthan.
The NPK ratio in Indian agriculture stands at
6.8: 3.3: 1, indicating an imbalance in nutrient
use. Some options for efficient use of fertilizers
in India include bringing parity in nutrient
prices, linking subsidies to the Soil Health Card
(SHC), promoting new-generation fertilizers,
bio-fertilizers, organic manures, legumes, and
research for higher nutrient-use efficiency.

There hasbeen a surge in research and application
of Artificial Intelligence in agriculture, especially
after the COVID-19 pandemic. Academic
institutions like the Indian Council of Agricultural
Research and the Indian Institutes of Technology
drive the research on Al in agriculture, whereas
the private sector is also parallelly investing in
Al-related R&D. While crop production-related
aspects received considerable attention in public
sector Al research, many private Al initiatives are
focusing on various supply chain components
like e-commerce and traceability of inputs,
machinery hiring, precision farming, financial
services, real-time farm monitoring, farm-specific
advisory services, marketing of produce, post-
harvest logistics, and traceability of agricultural
products. There is a need for policy guidelines

for responsible upscaling of Al innovations in
agriculture and allied sectors while exploring
opportunities in a public-private partnership
mode.

Impact assessment of improved technologies
and practices in agriculture and allied sectors
developed by various institutes in ICAR was
taken up in network project mode. Technologies
like sub-surface drainage (SSD), sand dune
stabilization, vaccines for sheep and goat pox,
Direct Seeded Rice (DSR), forage crop varieties,
Soil Moisture Indicator, and cage farming of fish
have been found to have significant potential in
incrementing yield and generating economic
returns.

Livestock production in India is susceptible
to different risks, mainly diseases, leading to
substantial economic losses. The outbreak of
Lumpy skin disease (LSD) in 2022-23 affected
4.03 million cattle, leading to a total economic loss
of Rs. 7,607 crores. The monetary loss is estimated
to be the highest for Rajasthan (39.6%), followed
by Maharashtra (15.8%), Punjab (12.5%) and
Karnataka (10.2%). Veterinary services, especially
vaccination campaigns, have played a crucial
role in reducing the incidence of the disease in
subsequent years.

Dairy farmers’ access to various veterinary health
and breeding services is sub-optimal, and there
exist some regional disparities. Punjab and
Haryana have better veterinary infrastructure
than Bihar, Uttar Pradesh, Madhya Pradesh, and
Gujarat. Southern states, Punjab, and Haryana
have better livestock breeding infrastructures.
To achieve sustainable production and improve
productivity, it is essential to strengthen
veterinary services in major milk-producing
states.

Agricultural Market and Trade

The minimum support price (MSP) in India
aims to ensure fair prices for farmers and reduce
exploitation by informal traders. However,
awareness and actual sales at MSP remain low.
Traditionally, states like Punjab and Haryana
dominated paddy and wheat procurement for
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the Central pool, but decentralization has led
to increased procurement from non-traditional
states, such as Chhattisgarh, Odisha, and Madhya
Pradesh. Price realization from sales in the open
market is significantly lower than that from sales
to procurement agencies — 18% for paddy and
6% for wheat. MSP also incentivizes farmers to
produce more. Findings also show higher crop
yields for farmers participating in the MSP-based
procurement system — 9% in the case of paddy
and 14% in the case of wheat. Overall, the MSP-
based procurement system could make farmers
better off — 23% higher income from paddy and
19% from wheat.

An analysis of price volatility of major food
commodities across markets from January 2010 to
December 2022 indicates high volatility in prices
of vegetables and spices. Prices of cereals are the
least volatile. Seasonality in market arrivals and
other factors like rainfall, trade policy changes,
stocking limits, non-competitive trade practices,
and inadequate infrastructure contribute to price
volatility. Strengthening post-harvest value chain
institutions, promoting resilient crops, access to
market information, etc., are crucial for managing
volatility effectively.

In the long run, significant contributors to food
price inflation are international food prices,
wage rates, agricultural GDP, and call money
rates. Asymmetric effects of money supply,
crude oil prices, and exchange rates also lead
to food inflation. Policymakers must consider
these factors to develop effective strategies for
managing food price inflation.

Agricultural exports’ contribution to gross value
added in agriculture has increased over time.
India has a significant comparative advantage in
rice, pepper, and tea exports, but it is less in the
case of crustaceans and bovine meat. Effective
value-chain management is crucial for ensuring
commodity quality and safety compliance. The
COVID-19 pandemic initially had an adverse
effect on agricultural exports, but proactive
policies later boosted these. The Russia-Ukraine
war created opportunities for exports of Basmati
rice and oil meals.

Total Factor Productivity (TFP) in the meat
industryhasregistered asignificantgrowthof7.9%
from 2002 to 2016. TFP growth has been higher
in Punjab, Haryana, Rajasthan, West Bengal,
Madhya Pradesh, Bihar, Assam, Telangana, and
Andhra Pradesh. In the meat industry, poultry
and beef have experienced higher TFP growth.
Enhancing technical efficiency and adapting to
changing socioeconomic and legal frameworks
are essential for maximizing the potential of the
meat processing industry.

Considering the potential role of Farmer
Producer Organizations in achieving scale and
profitability of smallholder agriculture, a study
was conducted to estimate its impacts. FPOs
have a significant positive effect on crop yields
(3.59%), milk production (18.23%), and value
of output (44% for crops and 33% for milk).
These indicate the crucial role of FPOs in linking
farmers to markets.

Other Activities

During 2023-24, ICAR-NIAP published five
Policy Papers and five Policy Briefs. The faculty
published 50 research articles in peer-reviewed
national and international journals. Besides,
many popular articles were published in
magazines and newspapers. The faculty actively
participated in mass media and policy debates on
various platforms.

The Institute organized a Winter School on
“Quantitative Techniques for Agricultural Policy
Analysis” during the period. It also organized
capacity-building programmes for agricultural
economists and social scientists in the NARS and
formarginalized rural communities. Policy lecture
series on contemporary issues in agriculture has
been a continuous activity of the Institute.

The Institute is a knowledge partner of the
Ministry of Agriculture and Farmers’ Welfare
and NITI Aayog and has provided policy and
technical inputs for reforming agricultural
programmes and policies. Besides, it has also
offered evidence-based policy inputs to other
ministries and state governments.
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| ) ICAR-NIAP: An Overview

The National Institute (formerly Centre) of
Agricultural Economics and Policy Research
(NIAP) was established in 1991 by the Indian
Council of Agricultural Research (ICAR) to
strengthen agricultural economics and policy
research in the National Agricultural Research
System (NARS) and to act as a think tank for
the ICAR by providing credible research-based
inputs to enhance its participation in policy
debates and decisions. The Institute also offers
evidence-based inputs to NITI Aayog, the
Ministry of Agriculture and Farmers Welfare,
other ministries of the Central Government, and
the state governments.

Vision
Leveraging innovations for attaining efficient,
inclusive, and eco-friendly agricultural growth

through agricultural economics and policy
research

Mission

Strengthen agricultural economics research
for providing economically viable, socially
acceptable, and environmentally feasible policy

options for science-led agricultural growth

Mandate

¢ Agricultural economics and policy research
on markets, trade, and institutions

¢ Growth and development models for
sustainable agriculture

¢ Technology policy, evaluation, and impact
assessment

ICAR-NIAP has significantly contributed to the
growth of the agricultural economics discipline
in the NARS. It has guided the Council in
prioritizing its research agenda to improve
the efficiency, sustainability, and equity of

research investment. The Institute has made
notable contributions in areas such as demand
and supply projections, returns to investment
in R&D, impacts of technological change, total
factor productivity, climate change impacts
on agriculture and effectiveness of adaptation
measures, sustainability of agri-food systems,
management of groundwater
agricultural diversification,
in agriculture, international trade in agriculture,
institutional crop
market intelligence, commodity outlook, value
chains, price volatility and transmission, market
integration, etc.

resources,
structural change

innovations, insurance,

The Institute strives to foster partnerships
with national and international organizations
for research on common economic and social
problems and directs the trajectory of agricultural
growth through policy-oriented research and
communication. Its vision and mandate focus
on:

1. Policy studies on agricultural development
issues through in-house, collaborative, and
consultancy research
¢+ R&D  policy

management

and  technology

¢ Natural resource and environmental
economics

¢ Agricultural development, markets,
and trade

2. Strengthening agricultural economics and
policy research

¢ Capacity  development
facilitation and networking

through

¢ Enhance ICAR’s participation in policy
decisions through policy dialogues
and institutional linkages
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Institute Activities
Research activities

The scientific activities are organized under
three broad themes:

¢ Agricultural Growth and Development
¢ Technological and Sustainable Agriculture

¢ Agricultural Market and Trade
Capacity building

The ICAR-NIAP plays a key role in building
the capacity of human resources engaged in
agricultural economics and policy research.
Towards this, formal linkages have been
established within and outside the NARS
through networking and training on advanced
analytical skills.

Policy interface and communication

The ICAR-NIAP contributes to policy
formulation through the participation of
its faculty in policy dialogues, debates, and
committees of the central and state governments.
The Institute regularly publishes policy papers
and policy briefs on contemporary issues.

Organization and Management

Director of the Institute is advised and assisted
by several committees to manage research
and administration. The Research Advisory
Committee (RAC) guides in planning research
capacity building, policy communication and
research evaluation. Dr. H.K. Bhanwala, Former
Chairman, NABARD, was the Chairman of the
RAC during the reporting period. The Institute
Management Committee (IMC) supervises the
functioning of the Institute.

There are several internal committees to assist
the Director in the efficient management of the
Institute. The Institute Joint Staff Council (IJSC)
enables consultative decisions on safeguarding
and promoting the interests of the staff.

The Institute also regularly meets with its
scientific, technical, and administrative staff to
discuss scientific and management issues.

The organogram of the Institute is shown in
Figure 1.1.

Information, Data and Facilitative

Services

Agricultural Knowledge Management Unit
(AKMU)

The Agricultural Knowledge Management
Unit (AKMU) facilitates knowledge exchange,
dissemination, and capacity building initiatives
of the Institute.

It maintains digital repositories, databases, and
information portals. It also manages various
information system (MIS) modules, including
the Financial Management System (FMS),
Foreign Visit Management System (FVMS),
Agricultural Research Management System
(ARMS), and Electronic Human Resource
Management System (eHRMS).

ICAR-National  Institute of  Agricultural
Economics and Policy Research (NIAP) takes
pride in its website, https://niap.icar.gov.
in/, which serves as a dynamic platform to
disseminate information and showcase the
latest activities of the Institute. Available in
English and Hindi, the website offers a wealth
of resources and serves as a central hub for
stakeholders to access valuable information
about our research, publications, employment
opportunities, tenders, Right to Information

(RTI) details, infrastructure, and staff profiles.
Surveillance audit for ISO 9001:2015

To maintain our commitment to the highest
standards of quality and excellence, ICAR-
NIAP has completed the surveillance audit for
ISO 9001:2015. This reaffirms our dedication to
adhering to internationally recognized quality
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Figure 1.1: Organogram of ICAR-NIAP

management practices. We continue to prioritize
systematic approaches to ensure consistent
quality in our products and services, enhancing
customer

organizational and

satisfaction.

efficiency

MIS: Implementation of centralized ERP
system

ICAR-NIAP has implemented the centralized
Enterprise Resource Planning (ERP) system to

enhance efficiency and streamline operations.
This comprehensive system encompasses various
modules, management,
project management, material management,
human resources, and payroll.

including financial

¢ Financial Management: Our ERP system
provides solutions for General Ledger,
Account Payable, Account Receivable, Cash
Management, Fixed Assets Management,
Budget Management, Grants, and Payroll,
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ensuring robust financial controls and
accurate reporting.

¢ Project Management: With dedicated
modules for Project Information, Costing,
Project Documents, Contract Management,
and Collaboration, our ERP system enables
seamless project execution and monitoring,
contributing to improved project outcomes.

¢ Material Management: The ERP system
offers solutions for Purchase and Inventory
Management, optimizing procurement
processes and ensuring adequate inventory
levels to support our operations.

¢ Human Resource Management: The ERP
system offers comprehensive modules for
Employee Information, HR Policies, Leave
Management, Performance, and Appraisal
System, ensuring efficient management
of human resources and fostering a
productive workforce. In alignment with
directives from headquarters, efforts were
undertaken this year to migrate toward the
new eHRMS module. This proactive step
has prepared us for the transition to the
new system, scheduled to be implemented
from 2024-2025, further enhancing our HR
management capabilities.

¢ Payroll System: The ERP system includes
comprehensive solutions for Salary, GPF,
Pension Payment, Retirement Benefit
Calculation, and Income Tax Calculation,
streamlining payroll processes and ensuring
compliance with statutory requirements.

ICAR-eHRMS at ICAR-NIAP

The ICAR-NIAP is committed to the successful
implementation of the ICAR-eHRMS (Indian
Council of Agricultural Research - e-Human
Resource Management System). The ICAR-
eHRMS is a comprehensive digital platform
designed to streamline and automate human
resource management processes. Through this
system, the ICAR-NIAP plans to effectively
manage employee records, attendance, and
leave applications, amongst many others.

— S,

Human Resources

The staff position at ICAR-NIAP during 2023-24
is given below in Table 1.1.

Table 1.1: Staff position at ICAR-NIAP during
the year 2023-24 (as on 31.03.2024)

S. Class of Posts Total Posts Total
No. Sanctioned Employees
in Position
1 RMP 1 1
2 Head of 2 2
Division

Scientific Posts

3  Principal 1 2
Scientist

4 Senior Scientist 6 3

5 Scientist 21 20
Technical Posts

6 Technician 3 1
(T-1)

7 Technical 4 3

Assistant (T-3)
Administrative Posts

8 Administrative 1 1
Officer

9 Finance & 1 1*
Accounts
Officer

10 | Assistant 1 1
Administrative
Officer

11 Personal 1 1#
Secretary

12  Assistant 4 3

13 UDC 1 0

14 Personal 2 1
Assistant

15 LDC 2 2

16  Multi-Tasking 2 1
Staff
Total 53 43

*Assistant Finance & Accounts Officer is working
against the post of Finance & Accounts Officer
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Agricultural Growth and Development

Food demand and supply projections for
2047

S. K. Srivastava, N. Sivaramane, P. S. Birthal and
R. K. Paul

India is envisioned to enter the league of
developed nations by 2047. To realize this vision,
the economy has to grow at an annual rate of
about 8%, from 6.34% in the recent decade. Thus,
people would be more affluent and will demand
more nutritious, safe, and processed foods. The
demand for food commodities as feed, fibre, and
fuel will also increase.

On the other hand, the country has limited
land and water resources, which will shrink
due to their competing demand for domestic,
energy, and industrial uses. Thus, managing
the food supply to meet the growing demand
would be a significant challenge. This study has
projected demand and supply of different food
commodities upto 2047.

Different components of food demand (i.e.,
human consumption, feed, seed, wastages, and
raw material for processing and other industries)
and supply (i.e., domestic production, carry-
over stock, and imports) for the base year (i.e.,
2011-12) have been estimated, and projections
are made upto 2047 under a Business-As-Usual
scenario (BAU- continuation of 6.34% growth in
real income, and High-Income-Growth scenario
(HIG) (7% to 8%) over the next 25 years. Similarly,
production forecasts have been made under the
BAU and High-Yield-Growth (HYG) (closing the
gap between the existing and realizable potential
yield) scenario.

The demand and supply projections for different
food commodities for 2047 are presented
in Figure 2.1. The overall food demand is
projected to grow at 2.44 — 3.07% per annum
different income growth
Gross cropped area is expected to expand at an
annual growth of 0.45%. Hence, the additional
production needed to meet the demand has to
come from yield improvements. A considerable
yield gap exists in most crops, which offers scope
to accelerate production growth. For several
food commodities, domestic production will be
higher than the demand.

under scenarios.

Convergence in farm income

Balaji S. ]. and Gopinath M.

Farm investments by poor farmers are lower
than their wealthier counterparts. Hence, returns
should be relatively higher for the additional
investment made by the poor. In other words,
there should be an inverse relation between farm
income growth and initial income level, known
as convergence in literature.

This study has tested the farm income convergence
hypothesis in India. Possible heterogeneities in
the steady state arising from exogenous factors
make convergence conditional. The study has
included investment in irrigation and market
infrastructure, crop diversification, and distance
to urban markets variables as control.

Both conditional and unconditional convergence
hypotheses are tested. Spatial spillovers need to
be accounted for in the models. Moran’s I and
Geary’s C indices were constructed to diagnose
the presence of spatial dependence. The Geary
index diagnosed the presence of spillover in
residuals, and hence, a Spatial Error Model
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(SEM) was estimated. Household farm income
was estimated in 599 districts using three pan-
India Situation Assessment Surveys (2003, 2013,
2019) conducted by the National Sample Survey
Office. Two time periods were considered for
testing convergence in farm income: 2003-
2013 and 2003-2019. The district-level income
by source was derived from the household
income distribution. The median crop income
distribution in a district was presumed to be
the district's income from crops. Likewise,
the median
overall agriculture were derived. To assess the
distributional impacts, 20*, 50", and 80" income
percentiles were estimated. Nominal income
was converted into real income using the gross
state domestic product (GSDP) deflator, with
2011-12 as the base period.

incomes from livestock and

2003-13

Findings show a notable transition across states
— both in the composition of crop and livestock
incomes and progress therein. High-income
clusters are located primarily in northern,
northeastern, and western regions, and low-
income clusters are in the eastern region. In
the southern region, clusters appear to be
distributed randomly. Initial analysis shows
an absolute convergence but a slowdown in
the recent period. The tendency to converge is
slightly stronger in crop income than in total
income. Differential growth in livestock income
is the reason for the difference in convergence
rates of crop income and total farm income. The
deceleration in growth across districts during
2013-19 is the reason behind the slowdown
(Figure 2.2).

2003-19

Figure 2.2: Bivariate kernel density distribution of districts’ income growth during 2003-2013 (left panel)
and 2003-2019 (right panel) against income level in 2003
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Table 2.1: Drivers of income growth: Structural Equation Model (SEM) estimates

2003-13
Py P,

InI -0.004** —0.014***
R 0002 | (0.003)
In irri i 0.005 0.012**
i 0.006) (0006
—| A% — ey

In market distance, (()(')05264) ?(.)03235)
*

In Diversification,, (888?) (%%%Z)
Constant 0.479*** 0.693***
(0168)  (0.176)

0.241%  0.434%**

: (0.059) (0.051)

Note: Figures in parentheses are standard errors.
HAA XA

2003-19
PSO P20 PSO P80
—0.025**  -0.001 = -0.008"** = —0.016***
(0.003) (0.001) (0.001) (0.002)
0.032%+* 0.005 0.012%*  0.022%**
(0.006) (0.003) (0.003) (0.003)
~0.058**  —-0.025* -0.024* -0.019*
(0.020) (0.014) (0.012) (0.011)
0.008** -0.001 0.002 0.004**
(0.003) (0.003) (0.002) (0.002)
0.445%+ 0.179* 0.179** 0.153*
(0.144) (0.097) (0.088) (0.079)
0.486**  0.237%* | 0339"* 0476
(0.047) (0.057) (0.055) (0.048)

, **, and * indicate significance at 1%, 5%, and 10% levels, respectively.

Conditional models show convergence in farm
income but at a slower rate in recent years.
Irrigation infrastructure, crop diversification,
and distance to the urban market explain farm
income growth and spatial disparities in income.
Farm income grew slowly for poor farmers,
and the distance to market was the primary
factor. The medium- and high-income farmers
have benefitted more from diversification
and Technology
spillovers—captured in residuals also have a
positive impact (Table 2.1). As expected, the
spillovers increased with income levels. The
study suggests connecting the poor to markets,
strengthening infrastructure and diversification
for middle-income groups, and nudging high-
income farmers towards value chains will help
attain equitable economic development.

infrastructural investment.

Investment in agricultural R&D
Ankita Kandpal, P. S. Birthal and Shruti Mishra

Investment in agricultural research and

development (R&D) has increased between

1980-81 to 2020-21 from Rs. 22,235 million to Rs.
1,64,310 million, with research accounting for
about 80% of the total throughout (Figure 2.3).
From 1980-81 to 2020-21, research investment
grew at an annual rate of 5.4%, but the growth
therein decelerated to 4.4% during 2011-
2020. Similarly, the growth in investment in
agricultural extension has decelerated to 4.5%
during 2011-2020, compared to 7.6% growth in
the previous decade.

The R&D intensity, measured as the proportion
Product
(AgGDP) spent on agricultural research and

of agricultural Gross Domestic
extension, increased from 0.53% during 1981-
1990 to 0.76% during 2001-2010, but after that,
it has remained almost stagnant. The research
intensity rose from 0.38% during 1981-90 to
0.56% during 2001-2020. However, the intensity
of agricultural extension investment improved
slightly from 0.12% during 1981-90 to 0.16%

during 2011-20 (Table 2.2).



Research Achievements | 9 |

Research_Public
200

—_
a1
o

Rupees ('000 millions)
o =
(e ©

= Research_Public+ Private

Extension = R&D

Table 2.2: Investment in agricultural R&D as percent of agricultural GDP

Research
Period
Public Private
1981-1990 0.38 0.03
1991-2000 0.44 0.08
2001-2010 0.56 0.07
2011-2020 0.55 0.06
However, there exists an imbalance in

agricultural R&D investment across sub-sectors.
From 2010-11 to 2020-21, crops accounted
for 82.9% of research and 92.1% of extension
investments. In comparison, animal sciences
received only 10.2% of research and 6.2% of
total extension investments (Figure 2.4).

Further, payoffs to investment in agricultural
R&D were estimated. The payoff to investment in
agricultural research is quite attractive, Rs. 13.85
for every rupee spent (Figure 2.5). The payoff
to investment in extension is estimated at Rs.
7.40. The payoff to investment in animal science
research is even the higher Rs. 20.80, compared
to Rs. 11.69 from crop science research. On the
other hand, investment in crop extension pays
more than investment in livestock extension.

O AN M <HIOODN 0O O
1 1 1 1 1 1 1 1 1 I‘_I‘‘_I'FI"_I‘‘_I‘‘_I'FI"_I‘‘_I“_I'(\II(\Il
DO —=TANOIHIOONDONO =AM <HLO\OD OO
NO OO0 OO T HA T A A A A = — A
OO OO OOOOODODODOODOOOCOOOOO
Ll a\ e\ Na\ o\ o\ Na\ No\ N\ e\l a\ Hoa\Ne\ Ko\ No\ o\ No o\ No\Ne\ Ko\ Ne\|
0 to 2011-20)
Extension Total R&D
Total
0.41 0.12 0.53
0.52 0.13 0.65
0.63 0.13 0.76
0.61 0.16 0.77
Fisheries Natural resources
3.0% - 4.0%
Livestock
10.2%
Crops
82.9%
Research investment
Fisheries 1
15% Nature:) ;:sources
Livestock _——= 2

6.2%

Extension investment

Figure 2.4: Composition of agricultural research and
extension investment
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Figure 2.5: Returns to investment in R&D in
agriculture and its sub-sectors

These findings suggest more investment in
agricultural R&D and revisiting the agricultural
research agenda, considering the emerging
challenges and opportunities in agriculture.
Research on livestock and natural resource
management need more investment.

Figure 2.6: Priorities for agricultural research
Technology and Sustainable Agriculture

Groundwater and energy use patterns for
irrigation

S. K. Srivastava and Prabhat Kishore

Groundwater has emerged as the dominant

source of irrigation in India, raising its share
of net irrigated area from 30.36% in 1964-65

I
Research priorities in Indian agriculture

S. V. Bangararaju Tatipudi, Raka Saxena and
P. S. Birthal

Using the multi-criteria scoring approach,
commodity regional priorities
been assessed for agricultural research,
considering the goals of efficiency, equity, and
sustainability. Uttar Pradesh, Bihar, Rajasthan,
and Maharashtra need to invest more. By theme/
commodity, animal science research needs more
resources (29.4%), followed by horticulture
(16.0%), cereals (15.7%), fisheries (5.7%), oilseeds
(4.1%), sugars (3.9%), and pulses (3.2%) (Figure
2.6). More allocation of resources to livestock
and horticultural research is crucial, given their
increasing demand and significant effects in
combating malnutrition and reducing poverty.

and have

W Livestock

B Fruits & Vegetables

W Cereals

il Forestry & Logging

B Fishing & aquaculture
m Oil seeds

W Sugars

I Pulses

Others

to 60.45% in 2021-22. The successive Minor
Irrigation (MI) Censuses indicate a four times
increase in the number of wells for irrigation.
The well density (no./1000 ha net sown area) has
increased from 42 in 1982-83 to 158 in 2017-19.

Further, the growth of new wells has differed
significantly across the types of wells, leading to
a structural change in their composition (Figure
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Figure 2.7: Changing composition of groundwater wells (left panel) and energization sources (right panel)

in India

2.7). Dug wells comprised 92% of total wells in
the early 1980s, but deep and shallow tubewells
have gradually replaced them. This transition
indicates farmers chasing depleting groundwater
levels by installing high-powered groundwater
extraction devices (GEDs). However, there are
wide inter-state variations in the composition of
GEDs.

With the increasing number and changing
composition of the GEDs, the pattern of energy
consumption in agriculture and its sources are
also changing. Electricity is the main source of
energy for groundwater extraction. In 1986-87,
electricity, diesel, and other sources (manual,
animal, solar, wind, etc.) energized 39%, 30%, and
31% of the total GEDs, respectively. Electricity
energizes 76% of the total GEDs, followed by
diesel (22%). The rising cost of diesel, subsidies
on electricity, and deepening groundwater have
driven the transition towards electricity. To
promote energy security and economic access to
irrigation, the government incentivizes adopting
renewable energy, especially solar power,
through schemes like Prime Minister Kisan Urja
Suraksha Evam Utthaan Mahabhiyan Yojana (PM

KUSUM). The number of solar pumps in the
country has increased from 11,626 in 2013 to
5,01,673 in 2022.

Effectiveness of groundwater regulation in
India

Prabhat Kishore, Devesh Roy, P. S. Birthal and S. K.
Srivastava

The governments of Punjab and Haryana in
2009 brought out almost an identical regulation
— ‘Punjab/Haryana Preservation of Subsoil
Water Act 2009'— to prevent excessive and
indiscriminate use of groundwater in paddy
cultivation. This study analyzed if these
regulations were successful.

Table 2.3 presents the estimated average
treatment effects (ATTs) of the Acts in Punjab
and Haryana for pre-monsoon groundwater
levels using coefficients from three different
methods, viz., difference-in-differences (DiD),
synthetic control method (SCM), and Synthetic
difference-differences (SDiD). All ATTs indicate
asignificant decline in groundwater level despite
the regulation being in force.
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Table 2.3: ATTs for pre-monsoon groundwater

level
DiD SCM SDiD
Puniab -4.203*** -4.079* -4.639***
J (0.951) (2.319) (1.078)
Harvana -3.329%** -4.332% -4.798***
y (0.951) (2.319) (1.078)
Combined -3.766*** -4 .483%** -4.694%**
(0.700) (1.010) (0.802)

Note: Standard errors in parentheses; *** p<0.01, **
p<0.05, * p<0.1

There could have been several possible offsets
to the policy of delayed paddy transplantation
to restrict groundwater extraction, including
the extensification of paddy, switching over to
higher capacity pumps, and free or subsidized
electricity supply for irrigation.

Enabling policies for solar-powered micro-
irrigation

S. K. Srivastava, Prabhat Kishore, P. S. Birthal, and
P. B. Shirsath

For sustainable use of natural resources, the
Government of India has been promoting
micro-irrigation and solar power in agriculture
through schemes like Per Drop More Crop
(PDMC) component of Pradhan Mantri Krishi
Sinchayee Yojana (PM KSY) by the Ministry of
Agriculture and Farmers Welfare (MoA&FW),
and solar power through Pradhan Mantri Kisan
Urja Suraksha Evam Utthaan Mahabhiyan (PM
KUSUM) by the Ministry of New and Renewable
Energy (MNRE). Despite a strong association
between water and energy, these schemes have
little synergy. This study explored the possibility
of PDMC and PM KUSUM convergence, as well
as the policy and institutional requirements to
make this happen.

India has the potential to irrigate 88 million ha
(Mha) using micro-irrigation, but only 17.2% of
this potential was realized in 2023 (Figure 2.8).
Similarly, only 2.6% of the 102 Gigawatts (GW)

solar potential for irrigation was harnessed.
Significant inter-state variation exists, with
80% of micro-irrigation and solar pump use
concentrated in a few states. States that excel
in micro-irrigation lag in solar energy adoption
and vice versa.

120

102.4 M Potential
= ) = Actual
z 100
g 88.0
,_?" 80
&

y 60
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E 40
2
§ 56
< 2.7
0
Micro irrigation (Mha) Solar (GW)

Figure 2.8: Potential of micro-irrigation and solar
power exploited in agriculture, 2023

There are several benefits of coupling micro-
irrigation with solar power. Micro-irrigation
saves water and, therefore, energy for pumping
outgroundwater. By reducing energy costs solar-
powered micro-irrigation improves farm profits.
This will also reduce the lag in recovering capital
costs incurred on solar pumps. Calculations
indicate that the solarization of a diesel pump
can save 963 litres of diesel per annum. Further,
solarization of an electric or diesel pump can
reduce CO, emissions by 2.1 tonnes annually.
Besides, it can improve water-use efficiency by
15-50%.

Solar-powered micro-irrigation is a capital-
intensive system. It requires 17-20% additional
cost of coupling micro-irrigation with solar
pumps. Substitution of a diesel pump with
a solar-powered micro-irrigation system is
economically viable. At the existing level of
subsidy on micro-irrigation and solar pumps,
the incremental cost can be covered in two
years by saving diesel. The payback period
extends to four years if there is no capital
subsidy. Substitution of an electric pump with
a solar-based micro-irrigation system is not
economically viable if the savings in electricity
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cost at subsidized tariff are considered. If there
is no subsidy on electricity tariff, it is possible
to recover the capital cost in 11 years. However,
an additional capital subsidy of 20% (over the
current 60%) on solar pumps coupled with no
subsidy on electricity tariff reduces the payback
period to five years. These findings suggest
rationalizing power tariffs and re-purposing
electricity subsidy to adopt solar-powered
micro-irrigation.

The study suggests restructuring the institutional
setup of planning and implementing the micro-
irrigation and solar promotion schemes at the
central and state levels. PDMC and PM KUSUM
schemes should be jointly implemented by
either a single agency or in coordination. The
other option is to promote Special Purpose
Vehicles (SPVs) to implement these schemes in
tandem, like in Andhra Pradesh and Gujarat. To
improve economic viability, electricity subsidies
may be repurposed to support the adoption
of solar-powered micro-irrigation
with additional subsidies if needed. A single
financial package for both schemes is advised
to reduce transaction and administrative costs

systems,

for financial institutions and farmers. Micro-
irrigation should focus on high-value crops like
fruits and vegetables for quicker investment
recovery. There that
excessive use of solar power for irrigation may
aggravate the over-extraction of groundwater
because of farmers’ behavioral response in
terms of switching over to water-intensive
crops and bringing more area under irrigation.
Hence, budgeting and regulating groundwater
at lower spatial scales (district or block) within
its replenishable limit is imperative.

is an apprehension

Slab-based power tariff policy in Uttar
Pradesh

S. K. Srivastava and Prabhat Kishore

Uttar Pradesh exhibits wide regional variation

in water endowment and agro-climatic

conditions. Groundwater resources in most
parts of the western region are over-exploited,
while they are largely under the safe category
in the central and eastern parts. During 2022-23,
the state government provided a 50% subsidy
on electricity bills for irrigation, which was
increased to 100% in 2023-24. However, it has
definite implications for the sustainability of

groundwater resources.

The existing energy use pattern for irrigation
in deep and shallow water levels was assessed,
and the feasibility of slab-based power tariff
policy considering irrigation water requirement
and groundwater level status at the regional
level was evaluated. This analysis is based on
a primary survey of 350 farmers conducted in
Baghpat (western region) and Sitapur (central
region) districts.

Baghpat has groundwater at a depth of >10
metres below ground level (mbgl), and suffers
from over-exploitation of groundwater. On
the other hand, Sitapur has groundwater at
a shallow level. The cropping pattern in both
districts is dominated by water-intensive
crops such as paddy, wheat, and sugarcane.
The average rainfall in these districts is less
than the state average of 792 mm, enhancing
farmers” dependence on groundwater for
irrigation. Irrigation coverage in Sitapur and
Baghpat districts were 88.50% and 99.42%,
respectively, with groundwater as the main
source. However, energy sources differ. Diesel
is the main source (87.4%) in Sitapur, whereas
electricity is the main source in Baghpat. The
dominance of diesel in Sitapur could be due
to groundwater availability at shallow level,
and thus lower horsepower requirement.
Nevertheless, the number and use of electric-
operated submersible pumps is rising. The
measured discharge rate of irrigation water
varies from 5.5 to 24.5 litres/second in Sitapur
and 27-30 litres/second in Baghpat.
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Figure 2.9: Cumulative distribution of curve of required energy and area cultivated by sample farmers in

2022-23

Figure 2.9 presents the cumulative distribution
curves for the energy required and area
cultivated in Sitapur and Baghpat districts.
Marginal farmers require less than 200 units/
month of electricity to meet their irrigation
requirements of the existing cropping pattern.
About 80% of farmers (marginal and small)
can meet their irrigation requirements with
only 400 units of electricity in a month. On
the other hand, in Baghpat, 80% farmers
(marginal and small) require about 800 units/
month. Hence, instead of providing electricity
at a highly subsidized rate or free, farmers
can be provided minimum required energy
units free, and then the electricity tariff can be
increased gradually. This “slab-based power
tariff policy” will encourage farmers to use
groundwater judiciously as well as reduce the
subsidy burden. Successful implementation of
such a policy will require estimation of required
energy at the gross-root level (e.g., block-
level) based on existing cropping patterns and
groundwater level scenarios.

Economic values, trade-offs and synergies
of ecosystem services from sustainable
agricultural practices

Kiran Kumara T. M., P. S. Birthal and D. C. Meena

Agriculture is multi-functional, producing
economic services in terms of food, feed, fibre,
and fuel and intangible or non-tradable services.
However, markets for intangible services are
missing, depriving farmers of their contribution
to society. Through a meta-analysis, this study
has estimated the value of ecosystem services
and the trade-offs between tradable and non-
tradable ecosystem services. The findings show
a positive response of ecosystem services to
improved agricultural practices. The monetary
value of the non-tradable services, resulting from
most of these interventions, is quite attractive,
34-77% of the total value of ecosystem services

(Table 2.4).

However, not all practices generate win-win
outcomes. Direct-seeded rice, organic manure,
and agroforestry exhibit a trade-off between
crop yield and intangible ecosystem services.
Over 60.78% of studies on DSR show a trade-
off, i.e., an improvement in ecosystem services
and a fall in crop yield. Similarly, the exclusive
application of organic manure is associated
with loose-loose and trade-off relationships.
Agroforestry has a trade-off between crop
yield and carbon sequestration. This evidence
suggests that not all agricultural technologies
and practices are economically beneficial for
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Table 2.4: Economic value of ecosystem services from improved agricultural practices in India

(Rs./halyear)
Ecosystem services Direct No- Legumes Organic Integrated  Agroforestry
seeded tillage manure nutrient
rice management

Provisioning services -11832 1700 17531 -6247 15314 -
Regulating services 3666 1085 4591 2010 1829 849
Supporting services 9669 4899 10572 2235 6174

6909
Value of traded -11832 1700 17531 -6247 15314 -
services
Value of non-traded 15163 5984 15163 4245 8003 7758
services
Total economic value 1503 7684 32694 -2002 23317 7758
Value of externality 13335 5984 15163 4245 8003 7758

Note: Provisioning services: Crop yield; Regulating services: Carbon sequestration, Water saving & Greenhouse
gas emission; Supporting services: Soil fertility, Biological nitrogen fixation & Soil retention

farmers despite their higher environmental
benefits. These findings imply providing
incentives for the adoption of technologies and
practices to conserve ecosystems and natural
resources.

Economic impact of lumpy skin disease
Khem Chand, P. S. Birthal and Subhash Kachhawaha

Lumpy skin disease (LSD) is a transboundary
disease in cattle caused by LSD virus (LSDV). In
2022-23, there was an outbreak of LSD, affecting
4.03 million cattle, equalling 2.08% of their total
population. Rajasthan accounts for nearly 39% of
the LSD-affected cattle, followed by Maharashtra
(16%) and 11% in Assam (Figure 2.10).

The disease caused substantial financial losses
to livestock farmers. The total economic loss
due to LSD is estimated at Rs. 7,607 crores.
Loss in milk output alone accounts for 90.5%
of this. The cost of treatment and mortality
loss, respectively, share 6.4% and 3.1% of the
total loss. The economic loss is the highest
(Figure 2.11) for Rajasthan (39.6%), followed
by Maharashtra (15.8%), Punjab (12.5%) and
Karnataka (10.2%).

Others Pun]aH-Ia;);a&ﬁjamt
o

7% 4%

Maharashtra
16%
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39%
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11%
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8%

Figure 2.10: Distribution of LSD-affected cattle
population, 2022-23

The significant losses are a matter of serious
concern. The Government of India initiated
a vaccination campaign. If 85% of the cattle
population is immunized in three consecutive
years, the country can save Rs. 15,210 crores.
Alongside, there is also a need to make farmers
aware of the sanitary and phytosanitary
measures, such as disinfecting the animal sheds,
quarantining the diseased animals, proper
disposal of the dead animals, limiting the
movement of infected animals, etc. to prevent
the spread of the disease. Efforts are also needed
to strengthen the public livestock extension
system.
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Figure 2.11: State-wise total economic losses due to LSD (%)

Access to dairy breeding and health
services in India

Arathy Ashok, Vikas Kumar and Vinayak R. Nikam

Veterinary services play a crucial role in
augmenting productivity and production.
However, farmers’ access to many of these
services is sub-optimal. Figure 2.12a illustrates
the availability of livestock
facilities for health services in important milk-
producing states. The livestock population to

infrastructure

veterinary infrastructure ratio highlights their
better availability in Punjab and Haryana,
while not in Bihar, Uttar Pradesh, Madhya
Pradesh, and Gujarat. The number of artificial
insemination centres in relation to adult female
cattle and buffalo population indicates that
southern states, along with Punjab and Haryana,
are relatively better positioned (Figure 2.12 b).

However, major milk-producing states such
as Uttar Pradesh, Rajasthan, Madhya Pradesh,
Maharashtra and Bihar must improve their
artificial insemination infrastructure.

The preliminary evidence from a field survey in
Alwar district of Rajasthan shows the utilization
of these services form different sources. Artificial
insemination and disease diagnosis and
treatment are primarily done by para-veterinary
professionals, while vaccination is carried out by
government agencies (Table 2.5). The adoption
of advanced breeding techniques, such as sex-
sorted semen-based artificial insemination,
is extremely low. Additionally, a differential
pricing structure for artificial insemination is
observed by type of artificial insemination,
agency providing the service, and location of

service providers.

Table 2.5: Acquisition of dairy services by households in Rajasthan

Type of service

Government Private
Artificial insemination 9.09 12.73
Vaccination 49.09 0.00
Disease diagnosis and 3.64 3.64

treatment

Source of service (% of households)

NGO Cooperative Para-veterinary
professionals

5.45 1.82 60.00

5.45 1.82 34.55

3.64 0.00 85.45
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Figure 2.12a: Ratio of population
infrastructure

to veterinary

Status of common property resources
(CPRs)

Khem Chand, Prem Chand, Kiran Kumara T. M.,
Ravinder Shekhawat and Kalu Naik

The study assessed the status and degradation
of common property resources, and households’
dependence on these in the Internal Drainage
Dry Zone (IIA) of agro-climatic zone of
Rajasthan. The major CPRs in this zone are
pastures, wasteland, and water bodies. The
percentage of total area under CPRs across
locations ranges from 3.76% to 12%, with the
per capita availability of 0.006 to 0.042 ha.
The CPRs provide food, fibre, and fuel and
conserve biodiversity and the environment.
The contribution of CPRs to animal feed varies
from 8% during the summer to 16% during
the rainy season. The average value of goods
derived from CPRs is estimated Rs. 13,725/
ha/year. CPRs, however, have deteriorated

Figure 2.12 b: Ratio of breedable bovine to artificial
insemination centres

because of the invasion of exotic species such
as Prosopis juliflora, encroachments, and lack of
participatory management.

District-level effects of climate change in
Indo-Gangetic Plains (IGP) of India

Nalini Ranjan Kumar and S. K. Srivastava

Impact of climate change was assessed on crop
yields at the district level in the Indo-Gangetic
plains. Figure 2.13 and Figure 2.14 provide the
marginal effects. The districts marked in dark are
severely affected, while those in lighter shades
are less affected. Climate change will reduce
yields of paddy, maize, wheat, and pearl millet,
while cotton, chickpea, and rapeseed & mustard
will benefit from it. However, the impact varies
across districts in a state and across states.
The findings suggest the need for regionally
differentiated strategies to mitigate the impacts
of climate change.
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Figure 2.13: District-wise combined average marginal effects of climatic variables on crop yield in kharif
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Figure 2.14: District-wise marginal effects of climatic variables on crops yields in rabi season in IGP (1966-

2020)

Disparity in fertilizer use in India

Sant Kumar, P. S. Birthal and Kingsly Immanuelraj T.

This study examines disparities in fertilizer use
in India across ecologies, crops, and farm-size
classes. Irrigated agriculture, which occupies
about half of the gross cropped area (GCA),
accounts for about 70% of the total fertilizer
use. Irrigated agriculture uses 2.4 times more
fertilizer per ha than rainfed agriculture (Figure
2.15). Fertilizer use is inversely related to farm
size in irrigated and rainfed environments. On
marginal farms (<1 ha), the average fertilizer
use is 151 kg/ha, which is more than twice that
on large farms (10 ha and above). The marginal
farms, which account for 25.3% of GCA, utilize
30.1% of the total fertilizer consumption. On
the other hand, the share of large farms in the
overall fertilizer consumption is only half of
their share in the GCA (7.8%). Higher fertilizer
use on marginal farms is due to higher cropping
intensity and larger allocation to input-intensive
crops like vegetables. Notably, marginal and
small farms (<2ha) account for about 55% of the
total area under vegetables in the country.

25 W [rrigated ® Unirrigated = Average

& &

> N ¢ {
éé‘ (96@ & & \?& \‘7300
. L »

o

—
1
S

NPK use (kg/ha)
3

Figure 2.15: Fertilizer use in irrigated and
rainfed agriculture, 2016-17

Fertilizer-use intensity (measured as NPK
per ha of GCA) is higher in commercial crops
like sugarcane, cotton, fruits and vegetables.
Together, these account for 13.3% of GCA and
22.5% of fertilizer consumption (Figure 2.16).
Rice and wheat, India’s staple food crops, occupy
47% of the GCA and consume 52% of total
fertilizers. Coarse cereals, pulses and oilseeds,
mostly grown in rainfed environments, account
for only 20% of fertilizer consumption as against
their share of 31% in GCA.
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Figure 2.16: Percent share of cropped area and fertilizer (NPK) use by crop, 2016-17

Significant inter-state disparities in fertilizer use =~ kg/ha) and lowest in Rajasthan (54.5 kg/ha).
are due to differences in irrigation coverage, Fertilizer use intensity is also considerably high
cropping pattern, and cropping intensity (Figure  in Punjab, Haryana, Uttar Pradesh, Bihar and
2.17). The NPK use is highest in Telangana (232.8 ~ West Bengal (140-170 kg/ha).

250
200
<
S 150
O
kS
2100
e
h4
50 I I
0
> N
& e‘é S '&é & & \3"9 & N fo‘”b s &
g . LV & P E &
S & O 2 Y < X < & R\
NCAS Vol NG & & & v
& & ¥ oS AN

Figure 2.17: Average fertilizer use (kg/ha) by state, 2016-17
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Imbalance in NPK application
Sant Kumar, P. S. Birthal and Kingsly 1.T.

Balanced use of nitrogen,
and potassium (NPK) is crucial to reduce
excessive and indiscriminate use, improve use
efficiency, reduce production costs, and lower
environmental pollution. In Indian agriculture,
a N:P:K ratio of 4:2:1 is considered ideal. It is at
6.8: 3.3: 1 (Table 2.6). From a ratio of 8.2:3.5:1 in
1991-92. There are significant differences in the
proportions of NPK across farm classes. The
NPK use is more balanced on marginal farms

phosphorous,

than on others. It is highly unbalanced on large
farms (>10 ha). This implies that smallholder
farmers although apply more fertilizers, but in a
balanced manner.

Across states, the imbalance in NPK use is
significantly higher in the north-western state
of Rajasthan, the lowest user of NPK per unit
of GCA, and in Punjab and Haryana, where
the fertilizer use intensity is very high (Figure
2.18). The N: P: K ratio is closer to the optimum
in Maharashtra, Assam, West Bengal, Telangana,
Karnataka, Tamil Nadu, and Kerala.

Table 2.6: NPK ratio by farm size

Farm class 1991-92 1996-97 2001-02 2006-07 2011-12 2016-17
Marginal (<1 ha) 6.7:2.5:1 5.7:2.4:1 3.8:1.7:1 5.1:2.1:1 5.6:2.3:1 5.3:2.5:1
Small (1.0-1.99 ha) 7.2:3.0:1 5.6:2.7:1 4.3:2.1:1 4.8:2.3:1 4.9:2.4:1 6.5:3.2:1
Semi-medium (2.0-3.99  8.4:3.6:1 7.4:3.5:1 5.0:2.5:1 6.4:2.9:1 5.8:2.9:1 7.1:3.1:1
ha)
Medium (4.0-9.99 ha) 9.5:4.3:1 11.3:5.2:1 7.5:3.5:1 8.8:3.8:1 7.5:3.7:1 10.2:5.6:1
Large (10haand above) 13.5:5.9:1 = 21.5:9.7:1 13.4:5.9:1 13.4:5.6:1 10.5:4.4:1 14.6:6.5:1
All class 8.2:3.5:1 7.4:3.4:1 4.9:2.3:1 6.0:2.6:1 5.8:2.7:1 6.8:3.3:1
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Figure 2.18: N: K and P: K ratio across states of India, 2016-17
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Artificial intelligence-led innovations in
agriculture

Raka Saxena, Devesh Kumar Pant, Satish Chandra
Pant, Laxmi Joshi and R. K. Paul

This study analyses the landscape of artificial
intelligence (Al) research in Indian agriculture.
There has been a significant increase in research
on Al in agriculture, especially after the
COVID-19 pandemic. Machine learning, robots,
and remote sensing have emerged prominently
in research (Figure 2.19). Notably, the Indian
Council of Agricultural Research and the Indian
Institutes of Technology drive the research on Al
in agriculture.

The study highlights the need for dedicated
funds for Al research in ICAR institutes, IITs,
and universities to foster multi-institutional

collaborations focusing on high-value sectors
like livestock and fisheries. While crop-related
aspects receive considerable attention, there is
a relative neglect of Al applications in effective
supply management.
the emphasis should be on food safety and
traceability to boost exports (Table 2.7).
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Figure 2.19: Word cloud of author’s keywords

Table 2.7: Priority areas for Al research applications

Broad theme Sub-theme
Precision Right cultivars and seed
agriculture and  traceability
sustainability Crop and soil health
Water management and quality
Disease diagnostics
Pest and nutrient management
Predicting yields
Potential production zones
Mitigating Predicting extreme climate
climate impacts events

Effective carbon sequestration

Estimating carbon and water

credits
Efficient supply Mapping outputs and
chains marketable surplus

Price advisories and market
intelligence

Mechanized
operations

and robotic

Sub-sector priority

Field Horticulture Livestock  Fisheries
crops
B b _ *x
EEE +4o% _ _
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B *ox b X
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Broad theme Sub-theme

Storage and

management

inventory

Simplifying procedures and
ensuring ease of doing business

Product traceability and
tracking
Food safety and export
compliances
Policy and Leveraging real-time data in
management repurposing policies
Effective extension and
dissemination

Digital innovations in the agricultural
supply chain

Rajni Jain, Arathy Ashok and Vikas Kumar

The agri-food system faces multiple challenges,
including increasing demand for safe and quality

Sub-sector priority

Field Horticulture Livestock  Fisheries
crops

% K X% X%

*oF o X =

*of KA b b

X34 K% K% X%

B b3 B Ex =

bt KA b Hof

food, mitigating climate risks, and managing
natural resources. Digital technologies can
play a crucial role in making agri-food systems
resilient Applying
digital technologies across the agri-food supply

more and sustainable.

Input supply | Precision Financial Post-harvest | Quality and | Sustainability
Farming service Logistics Traceability | initiatives
v v v L v v
¢ Traceability of | ¢ Real time farm | ¢ Parametric ¢ Digital + Digital ¢ Data
seeds and monitoring and Crop marketing quality generation for
fertilizers management insurance ¢ Linkage to testing  of carbon credits
¢ E-commerce of | ¢ Pest and disease | ¢ Digital post harvest agriculture in farming
inputs surveillance finance infrastructure produce ¢ Carbon
¢ Uberization of through drones | ¢ Online through + Automatic emission
machinery and satellite payments digital grading tracking and
¢+ Digitalization data ¢ Direct platforms using Al management
of input | ¢ Precise inputs benefit ¢ Use of | ¢ Traceability
subsidies using  drones, transfer by visioning of
IoTs the tools and Al agriculture
¢ Digital soil government for produce
testing monitoring of
¢ IoTs based warehouse
automation in ¢ Intrusion
irrigation detection in
¢ Digital warehouses
customized using Al

Figure 2.20: Digital innovations across different nodes of the agricultural supply chain
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chain helps optimize operations and reduce
inefficiencies.

Recognizing the potential of digital innovations,
a study was conducted to map the digitalization
status across the agricultural supply chain. The
digital revolution is driven by the private sector
for e-commerce, traceability of inputs, machinery
hiring, precision farming, access to credit,
customizable crop insurance, real-time farm
monitoring, farm-specific advisory services,
marketing of produce, post-harvest logistics,
and traceability of agricultural products. (Figure
2.20).

However, there are several challenges, including
a lack of clear regulatory guidelines, inadequate
financial incentives for start-ups, high investment
requirement in R&D, and poor coordination
among stakeholders. Policy interventions such
as incentivizing agritech start-ups, encouraging
farmers to adopt digital technologies, and
improving regulatory guidelines are required to
scale up digital innovations in agriculture.

Impact of sub-surface drainage

Suresh Kumar, Rajni Jain and Ankita Kandpal

Sub-surface drainage (SSD) has proven to be
an effective means of reclaiming waterlogged
saline soils. The potential area for treatment is
69,836 hectares in Haryana and 1,84,089 hectares
in Maharashtra. The available estimates show
that only 16.65% of the affected area in Haryana
and 5.44% in Maharashtra are treated with SSD.
Based on focused group discussions and primary
data, the economic impact of the SSD has been
estimated using the economic surplus model.

In Haryana, the estimated yield advantage due to
adoption of SSD is 30.90% for wheat and 46.35%
for rice. By 2030, the adoption of SSD is expected
to increase to 21.14% in Haryana and 19.28%

in Maharashtra. The estimated incremental
yield due to SSD is 60.8% for sugarcane in
Maharashtra. The economic surplus from wheat
and rice in Haryana for 1998-2023 is estimated at
Rs. 1,632 crores and Rs. 5,083 crores, respectively.
For sugarcane in Maharashtra, it is estimated at
Rs. 2,896 crores for 2018-2023.

Impact of sand dune stabilization
R. S. Shekhawat, Prem Chand, Kiran Kumara T. M,
P. S. Birthal and V.S. Rathore

The mobility of sand dunes significantly
threatens transportation,
irrigation,

communication,

surface agriculture, industry,
and human settlements in any region. This
study assessed the adoption and impact of
vegetative methods of sand dune stabilization,
which involve protecting dunes from biotic
interferences through fencing, establishing micro
wind-breaks using locally available shrubs to
shield dunes prone to blowouts, and promoting
vegetative cover on dunes. Findings reveal that
sand dune stabilization has happened on 4.35
lakh ha in the Thar Desert of Rajasthan. With
the adoption of measures for the stabilization
of sand dunes, crop yields increased by 5-39%

(Figure 2.21).

The overall economic surplus attributed to sand
dune stabilization (from provisioning goods and
serviceslike food, fodder, fuel wood, reduction in
canal de-siltation costs, and drudgery reduction)
is estimated at Rs. 19,817 crores.

Besides, sand dune stabilization profoundly
affects soil properties (Figure 2.22). The
stabilized sand dune soils have 1.4, 1.8, 2.1, and
2.2 times more potassium, nitrogen, phosphorus,
and organic carbon content, respectively. The
stabilized sand dune has accumulated 11.7 Mg/
ha more carbon compared to unstabilized sand
dunes, generating Rs. 12,409 crores from soil
carbon and plant biomass.
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Impact assessment of vaccines
D. Bardhan, Rajni Jain and Vinayak R. Nikam

Diseases such as peste-des-petits Ruminants
(PPR) and sheep & goat pox (SGP) are still
prevalent in India, causing significant economic
losses. At the national level, the economic losses
due to PPR have been reported Rs. 4,235 crores
under the medium incidence scenario and Rs.
9,735 crores under the high incidence scenario.
This study evaluated the economic feasibility
of investments made to control PPR and SGP.
By projecting the costs and benefits from the
start of research and marketing of vaccines till
2030, the investment in vaccination is highly
profitable, with the internal rate of returns
(IRR) ranging from 39 to 144 % (Table 2.8).

Impact of direct seeding of rice in Punjab

Kamal Vatta, Rajni Jain, Baljinder Sidana, Laishram
Priscilla, Ankita Kandpal and Gurleen Kaur

Direct Seeded Rice (DSR) offers
advantages such as savings in irrigation, labour,

certain

and energy, and reduction in the emission
of greenhouse gases. The economic impact
of DSR was estimated using the economic
surplus approach. Its maximum adoption rate is
assumed to reach 30% by 2035. This will resultin
the adopted area under DSR reaching 9.49 lakh
hectares (Figure 2.23) with production touching
7.6 million tonnes. The pooled analysis (2010-
2035) revealed that if the current policy of free
electricity were to continue, then by reaching
this level of adoption, and a similar level of
yield as with PTR, between 2010 and 2035, the
DSR would generate a potential surplus of Rs.
20,774 crores or Rs. 799 crores per annum (Table
2.9). Expectedly, it almost doubles if there is a
yield advantage of 3%. It remains positive even
with a yield penalty of 3%. If the government
withdraws subsidy on electricity, in all situations
of yield change, the total economic surplus will
be higher than with free electricity. It will be 21%
higher in case of DSR being yield-neutral, 11% in
case of a 3% yield advantage, and 80% in case of
yield penalty of 3%.

Table 2.8: Economic feasibility indicators for vaccines targeted against PPR & SGP

Vaccines Adoption Rate %  Benefits (Rs. In NPV (Rs. in BCR IRR (%)
(2023) crores / annum) crores)

Vaccine against 80.00 2540.70 13268.60 20.64 83

PPR (goat)

Vaccine against 80.00 550.22 2677.91 8.99 60

PPR (Sheep)

Goat Pox Vaccine 30.00 121.43 405.39 6.04 39

Sheep Pox 5.00* 30.00 32.49 6.71 79

Vaccine

PPR + Goat Pox 3.00* 29.61 1427.26 61.11 144

Vaccine

PPR + Sheep Pox 3.00* 47.36 79.58 30.72 104

Vaccine

Combined - 3319.32 17876.70 16.88 74

*- estimated at 2025
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Figure 2.23: Area and adoption rate (%) of paddy
sown with DSR technology in Punjab, 2012-2035

Table 2.9: Economic surplus from adoption of
DSR for 2010-2035 (Rs. Crores)

Yield Consumer Producer Total  Total
change surplus  surplus surplus surplus/
annum
Cost reduction: 14% with free electricity
0 10150 10624 20774 7
-3% 1245 1303 2549 98
+3% 19099 19989 39088 1503

Cost reduction: 17% with full cost recovery of
electricity

0 12332
-3% 3485
+3% 21224

12906
3647
22213

25238 971
7133 274
43436 1671

Impact of soil moisture indicator on
sugarcane production

P. Murali and Rajni Jain

Soil Moisture Indicator (SMI) is a handy and
helpful tool for assessing soil moisture status
and scheduling irrigation. Over 2.2 lakh units of
SMI are operational in India. On an average, 35-
40 units of electricity is consumed per irrigation,
and using SMI saves six irrigations. This means
a saving in electricity of 225-240 units per ha,
and an additional yield of 4.6 tons per ha.

Table 2.10: Conventional vs SMI based irrigation

Item Conventional  Irrigation
Irrigation  based on SMI
Cane yield (t/ 55.8 60.4
acre/crop)
No. of 42 36
irrigations/crop

The potential water saving and additional yield
of sugarcane was estimated for Tamil Nadu,
Uttar Pradesh, Madhya Pradesh, Maharashtra,
Karnataka, Gujarat, Haryana, Uttarakhand and
Punjab, which account for more than 85% of the
total sugarcane area. Currently, more than two
lakhs units of SMI was distributed to farmers
and estimated that it is adopted about 4% of the
total cane area in India. At the national level, it is
expected that by 2031-32, SMI will be used on 38%
of sugarcane area. This would save about 9,034
lakh cubic litres of water and increase in sugarcane
production by 161 lakh tonnes (Figure 2.24).

=@ Estimated water saving (lakh cubic litres)
== [ncremental yield with use of SMI (000" tonnes)

4000
3500
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2500
2000
1500
1000

500

3483

1,953

2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32

Figure 2.24: Ex-ante assessment of water savings and incremental yield with SMI (2023-2032)
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Economic impact of dominant varieties of
forage crops

Bishwa Bhaskar Chaudhary, Rajni Jain and Ankita
Kandpal

The economic impact of nine popular varieties
of forage crops, namely IGFRI-727 (Anjan
grass), JHO-822 and UPO-212(Oat), African
tall and J-1006 (Maize), EC-4216 (Cowpea),
AL-3, RL-88 and Ananad -2 (Lucerne) was
assessed (Table 2.11). The estimation of area
for Anjan grass (IGFRI-727) relied on TFL seed
production, while the estimation for Oat (JHO-
822 and UPO-212), Maize (African Tall and
J-1006), Cowpea (EC- 4216) and Lucerne (AL-3,
RL-88 and Anand-2) was based on breeder seed
production.

During 1999-2023, African Tall
highest economic surplus, followed by Anand-2
(Lucerne variety), with an economic surplus of
Rs. 1452.11 crores for the same timeframe. The
estimated surplus from another maize variety,

generated

J-1006, was around Rs 82 crores for 1999-2023.
The estimated surplus from the RL-88 variety
of lucern was Rs. 1106 crores, and that from
AL-3 was Rs. 624 crores (period 2009-2023). The
surplus generated from cowpea variety EC-4216
was 1334.15 crores.

Fish cage culture in Chhattisgarh

Arun Pandit, Rajni Jain, Anjana Ekka and
Vinayak R. Nikam

Over the past decade, Chhattisgarh has achieved
remarkable progress in fish production due
to the adoption of cage culture (Figure 2.25).
The impacts of cage culture in reservoirs
include increased fish production, income and
employment, and women empowerment. The
average production from Pangasius and Tilapia
species in one cage is estimated to be 2.5 -3.0
tons annually. Average reservoir productivity
has increased by 136%. The cage culture added
about 5,092 tons to the state’s fish production
in 2023.

Table 2.11: Summary of economic impact of forage varieties

Forage Variety Estimation Existing
crop period adoption
rate (%)
Anjan IGFRI-727 2010-2022 2.32
grass
Dinanath | BD-2 2012-2023 0.63
grass
Oat JHO-822 2002-2022 12.23
UPO-212 2000-2023 18.81
Maize J-1006 1999-2023 17.43
African Tall ~ 1999-2023 68.66
Cowpea  EC-4216 1999-2023 43.94
Lucerne  AL-3 2009-2023 14.58
RL-88 1999-2023 1.36
Anand-2 1999-2023 17.43

Estimated CS PS TES AES
maximum
adoption (Rs. Crores)
rate (%)
2.32 4 3 7 0.6
3.36 2 1 3 0.3
18.24 18 12 30 1.4
18.81 23 15 38 1.6
56.77 50 33 83 3.3
77.73 22119 14746 36865 1475
86.54 800 534 1334 53
69.24 374 250 624 42
25.38 664 443 1107 44
42.81 871 581 1452 58

Note: CS-Consumer Surplus, PS- Producers Surplus, TES- Total Economic Surplus, AES-Annual Economic

Surplus
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Figure 2.25: Trend of installation of cages in Chhattisgarh

Each cage unit generates 53 person-days per
annum, and with 4,936 cages in operation, the
estimated employment generation is 2.5 lakh
person-days. The net return from each cage unit
is estimated at Rs. 75,420 annually. Of all the
sampled cage culture sites, 20% are owned and
cultured by women, enabling them to support
themselves and their families and improve their
overall socioeconomic status.

Economic impact of cage farming

P. Shinoj, Rajni Jain and Vinayak R. Nikam

Cage farming became popular among coastal
fisher folk in the late 2000s with technological
breakthroughs in breeding, seed production,
larval culture, and grow-out of commercially
important marine fin and shellfish species.
The impact of cage farming was ascertained by
applying the propensity score matching (PSM)

technique to the data collected from 130 adopters
and an equal number of non-adopters in Kerala,
Tamil Nadu, and Karnataka. The results show a
statistically significant impact of cage farming
on household income in Table 2.12. The gain in
household income due to cage farming ranges
from Rs. 6.73 to Rs. 8.83 lakh.

Impact of Asian Seabass production in
India_

R. Geetha, Rajni Jain and Vinayak R. Nikam

Based on the data on cost and returns collected
from major seabass-producing states, viz.,
Tamil Nadu, Andhra Pradesh, and West Bengal
on the east coast, and Kerala and Karnataka
on the west show significant improvement in
production and profits in Seabass farming, albeit
requiring higher capital investments and skilled
manpower (Table 2.13).

Table 2.12: Average treatment effect (ATT) of cage farming on household income

Matching method Number of matched observations ATT Standard t-value
Adopter Non-adopter S
Nearest neighbour method 120 29 7.85™ 1.89 4.136
Stratification method 120 77 7.15™ 1.84 3.661



| 30 | ICAR-NIAP ANNUAL REPORT 2023-24

Table 2.13: Costs and returns from seabass farming (Rs./ha/annum)

Parameters Nursery Pre-grow Grow out
out Pond culture Cage culture
Andhra West Tamil Kerala Karnataka
Pradesh Bengal Nadu
Total fixed cost/ 1,76,683 1,27,141 4,18,052 2,69,285 878 1,076 275
crop
Total operational 6,41,764  12,09,315 31,224,659 7,29,542 6,914 8,468 2,899
cost
Total cost 8,18,447  13,36,456  35,42,711 9,98,827 7,792 9,543 3,173
Production (kg) 2,566 2,111 13,677 4,263 20 27 14.13
Gross Income 12,61,167 = 21,67,606 = 60,22,599 = 18,73,730 = 9,980 13,510 5,652
Net income 442,719 = 831,151  24,44,498 8,98,605 2,187 3,966 2,479

Yet significantly higher net income indicates the
economic feasibility of seabass farming. The
main constraints are a lack of quality seed and
feed and poor access to institutional credit and
insurance.

Economic impact of short duration rice
varieties in Punjab

Kamal Vatta, Rajni Jain, Baljinder Sidana, Laishram
Priscilla, Ankita Kandpal and Gurleen Kaur

Cultivating short-duration varieties (SDVs) of
rice provides an extended window for showing
wheat or any other crop, giving sufficient time
to rice farmers for in-situ management and
removal of excess paddy straw from fields.
Economic surplus approach was followed to
estimate the economic impact of PR 126 and
PR 131, the latest SDV of rice compared to the
existing long-duration PR121. The variety, PR
126, currently holds the largest area (21.7%
of the total paddy area) and is anticipated to
achieve a maximum adoption rate of 30% by
2030 (Figure 2.26). From present adoption rates

at 14.2%, 7.6%, and 3.8% of PR 121, PR 128, and
PR 131, respectively, their estimated adoption
rates by 2030 will be 15%, 15%, and 20%. The
total economic benefits generated by PR 126
from 2017-2030 will reach Rs. 1,16,503 crores
or Rs. 8322 crores per annum (Table 2.14). For
PR121 paddy variety, the cumulative surplus for
2013-2030 is Rs. 40,215 crores or Rs. 2234 crores
annually. Newly released varieties, PR 128 and
PR 131, are expected to generate a total surplus
of about Rs. 15,757 crores (2020-30) and Rs.
18,507 crores (2022-30), respectively.
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Figure 2.26: Adoption curve of PR-126 in Punjab:
2017-2030

Table 2.14: Economic surplus from short-duration paddy varieties in Punjab (Rs. crores)

Variety Ex-post Ex-ante
PR 121 15,494 24,721
PR 126 27,022 89,480
PR 128 - 115,757
PR 131 - 118,507

Pooled Annual
40,215 2234
1,16,503 8322
- 1432
- 2056
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Database development for agricultural
rural households with a special focus on
weaker sections

Subhash Chand, Rajni Jain, D. C. Meena, Dilip
Kumar, Khyali Ram Chaudhary and M. S. Chauhan

A longitudinal database is being developed on
various socioeconomic parameters, including
an inventory of assets, crops, and livestock
production, information on agricultural
practices, awareness government
schemes and food consumption patterns of

about

the rural economy with a focus on weaker
sections of the society from six villages of three
districts—Panipat in Haryana, Bulandshahar
in Uttar Pradesh and Jaipur in Rajasthan.
In Rajasthan and Uttar Pradesh, Scheduled
caste/tribe (SC/ST) households have smaller
landholdings, less irrigated areas, and lower
educationlevels (Table 2.15). Their engagement
in agriculture is also low, and most depend on
wage income for their livelihood. In Haryana,
these households perform better on these
parameters.

Table 2.15: Key economic and social parameters for weaker sections

Haryana Rajasthan Uttar Pradesh
Particulars gc  Other Gap SC& Other Gap o~  Other Gap
Castes (%) ST  Castes (%) Castes (%)
Households (%) 91.0 8.64 = 84.02 15.98 = 87.74 12.26 -
Female head (%) 23 14 9 2635 15.38 1097 1226  12.20 0.06
fr‘:‘;nnlllgesr‘)ze 4.37 45 013 403 374 029 553 5 053
ﬁl‘g?ﬁ:;me of 027 011 016 05 132 073 044 053 .o
g;/oo;al TEREEtEE | g 100 0 6 7613 1413 9578 9881 . o
Landholding size (% households)
Landless 50 92.9 -429 3129  19.35 11.94 50 13.41 36.59
Marginal (<1 ha.) 41.9 0 419 5337 19.35 34.02 4245  78.05 -35.6
Small (1-2 ha.) 6.8 7.1 -03 | 14.11 45.16 -31.05  4.72 7.32 -2.6
Medium (>2 ha.) 1.4 0 1.4 0.61 16.13 | -1552 283 1.22 1.61
Literacy rate 75.68 64.29 11.39 | 50.92  54.84 -3.92 80.2 79.3 0.9
Main occupation (% households)
Agriculture 31.76 7.14 24.62 4172 6452 -22.8 | 2925  30.49 -1.24
Farm labour 16.22 2143  -521 491 0 491 3.77 0 3.77
Non - farm labor 18.24 28.57  -10.33 41.72  29.03 12.69  50.94  30.49 20.45
Artisan 0.68 0 0.68 11.66 6.45 5.21 0 0 0
Other (Business, 33.11 42.86 -9.75 0 0 0 16.04  39.02 -22.98

service)

Impact of women’ training in tailoring

Under the SC sub-plan, women belonging
to scheduled castes were provided sewing
machines and given training to improve their
skills for a better livelihood. The impact of

training was evaluated using the Likert-type
scale (1-5 score). The higher the score, the more
impact it has on their livelihoods. On most of the
parameters, the score is more than 3.0, indicating
a positive impact of trainings (Figure 2.27).
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Figure 2.27: Impact of training in tailoring on women empowerment

Insurance for agroforestry

Insect, Pest & Frost & Snow, 3.61
Disease, 11.45 _ s

Earthquake, 3.01 <l
Drought, 10.24

Prem Chand, Vinayak R. Nikam, Kiran Kumara
T. M. and Kamlesh Acharya

This study undertook a review of tree insurance.
The increasing cover of trees outside the forest
is often accompanied by increasing incidences
of perils like cyclones and fire. However there
is a lack of insurance for agroforestry insurance,
perhaps because of a lack of valuation of tree
species. It is high-value trees like pine, palm,
mangrove, pulpwood, apple, eucalyptus, olive,
peach, jatropha,
coconut, avocado, fynbos, acacia, and walnut
which are insured against the risks of storms,
winds, hailstorms and fires (Figure 2.28).

Fire, 27.11

Flood, 10.24

Storm,Wind &
Hailstorm, 27.11

Hurricane, 4.82
Cyclone, 2.41

Figure 2.28: Coverage of risks in tree insurance
redwood, orange, chestnut,

Tree insurance faces challenges of adverse
selection and moral hazard. Premium
calculation relies on historical data, but their
scarcity makes it impractical. Estimating cost is
complicated, and the scale of finance is limited
to horticultural crops. Further, high premiums
and lack of awareness hinder participation in

Insurance premiums and payout are determined
by tree species, age, location, and management
standards. India has been implementing a multi-

peril tree insurance programmes to address the
impact of natural factors. Driven by increasing
incidences of natural hazards, the research on
tree insurance has attracted increasing attention
during the past two decades.

insurance schemes. The evidences suggest
the need to develop customized insurance
products, and leverage the power of digital

technology.
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Agricultural Market and Trade

Effectiveness of minimum support price
policy
Prabhat Kishore, P. S. Birthal and S. K. Srivastava

The minimum support price (MSP) policy aims
at ensuring farmers remunerative prices for
their produce. Utilizing data from the recent
large-scale survey of agricultural households
conducted by the National Sample Survey
Office (NSSO), this study has examined farmers’
awareness of MSP, their produce disposal
pattern, and price realization (Figure 2.29a).
Of the 44% of those selling paddy and 37%
selling wheat are aware of the MSP. However,
their awareness of the procurement agencies
is limited. Hence, only 15% of sellers of paddy
and 10% of wheat participate in the MSP-based
procurement system (Table 2.16), respectively,
selling 24% of the marketed surplus of paddy
and 21% of wheat (Figure 2.29b).

MSP serves as a floor price. However, price
realization from sales in the open market is

Table 2.16. Farmers’ participation in MSP-
based procurement system

Particulars Paddy = Wheat
% farm households growing = 54.41 41.31
% growers selling 55.00 50.86
% output sold 67.46 65.54
% market participants aware

of MSP 44.09 36.96
7o market participants aware 23.26 2191
of the procurement agency

7o market participant selling 15.03 961
to the procurement agency

%o of total households selling 807 489
to the procurement agency

% output sold at MSP 23.70 20.80

significantly lower — 18% for paddy and 6% for
wheat. MSP also incentivizes farmers to produce
more. Findings also show higher crop yields
for farmers participating in the MSP-based
procurement system — 9 % in the case of paddy
and 14% in the case of wheat. Overall, the MSP-
based procurement system could make farmers
better off — 23% higher income from paddy and
19% from wheat (Table 2.17).

Table 2.17. Mean comparison of price, yield and income

Crop Type of procurement

Price (Rs/kg)

Yield (Kg/ha) Gross income (Rs/

ha)
. 18.51 4014 76308
Procurement agencies 0.09) (39) 717)
Paddy 15.67 3667 61748
Open market (0.04) (17) (318)
Difference 2.84%** 348%** 14560%**
Procurement agencies Sl S PSS
& (0.05) (44) (918)
Wheat et 17.02 3330 62933
Open marke (0.04) (16) (318)
Difference 1.02%** 4R3*** 12185%***

Note: *** indicates significance at 1% level. Standard errors are in parentheses
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Figure 2.29b: Farmers who sold crop produce at MSP across states
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Patterns and determinants of food price
volatility

Purushottam Sharma, Md. Yeasin, Ranjit Kumar
Paul, D. C. Meena and Md. Ejaz Anwer

The study analyses price volatility in 19 food
commodities using the monthly data from

January 2010 to December 2022 from 159
markets. Price volatility is the highest for
vegetables (0.22-0.43), followed by spices (0.05-
0.12), pulses (0.05-0.08), oilseeds (0.04-0.08),
and the lowest for cereals (0.03-0.05). Amongst
vegetables, tomato prices are highly volatile,
and turmeric prices are the most volatile among
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spices. The lowest price volatility is for cereals
because of the assured procurement of wheat
and rice at minimum support price (MSP). Food
commodities with higher income elasticity of
demand and limited storage and processing
facilities exhibit higher price volatility. The
price volatility has increased for almost all
commodities (Figure 2.30).

Price volatility peaks during the pre-harvest and
harvest periods. For vegetables, seasonality in
production is the most significant cause of price
volatility, accounting for 14-26% of total price
volatility. Vegetables,

turmeric, groundnut,
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soybean, mustard, gram, and maize have
higher seasonal gaps. The frequent changes in
trade policy and stocking limits for vegetables
(onion), pulses, and edible oils also contribute
to food price volatility. Non-competitive trade
practices, inefficient supply chains, inadequate
infrastructure, and asymmetrical information
are other causes of price volatility.

Strengthening  post-harvest value chains,
particularly at storage and processing levels,
can help to reduce seasonal price fluctuations.
Further, market intelligence can aid in managing

price volatility.
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Figure 2.30: Trends in price volatility in food commodities
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Food price inflation: Determinants and
their asymmetric impact

Purushottam Sharma, D. C. Meena and Md. Ejaz
Anwer

The study examines the asymmetric dynamic
relationship between food price
and its drivers in the short and long run. The
Autoregressive Distributed Lag (ARDL) and
the Non-linear Autoregressive Distributed
Lag (NARDL) models have been applied to
explore the dynamics of food inflation and its
determinants using monthly data from January
2011 to December 2022. Findings from ARDL
confirm that international food prices, wage
rates, agricultural GDP, and call money rates

inflation

Cumulative effect of L_M3 on L_CPIF

Cumulative effect of L_NAGTRD on L_CPIF

are major contributors to food inflation in the
long run. The NARDL results reveal significant
asymmetric effects of money supply, wage rate,
crude oil prices, international food prices, real
effective exchange rate, and call money rate on
food inflation in the long run (Figure 2.31). These
findings will help policymakers and agricultural
stakeholders take policy measures to control
food price inflation.

Productivity growth and technical change
in Indian meat processing industry

Shiv Kumar and Abdulla

Using unit-level panel data (at 4-digit level)
from the Annual Survey of Industries (ASI) and
employing a stochastic frontier production (SFP)
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Figure 2.31: Dynamic multipliers effect of determinants on food prices
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model, this study investigates the technological
change and productivity of the Indian meat
industry from 2002 to 2016.

The results from the half-normal translog SFP
show that the first-order coefficient of labor is
positive and significant at 1%, while the energy
coefficient is negative and statistically significant
(Table 2.18). However, the coefficient of capital
is negative and insignificant. Notwithstanding,
labor and capital, when interacting with time,
appear negative and insignificant. The negative
coefficient on the interaction of time trend is
expected as the input supplies vary over time.
Furthermore, coefficients on interactions of these
inputs among themselves are either positive or
negative, suggesting the possibilities of input
substitution or complementarity. Contrary to
our expectation, the first-order coefficient on the
time trend is positive. This can happen as, in the
beginning, policies to restructure the industry
may retard technical progress due to changes
in relative prices that may adversely affect the
choice of factor inputs.

However, the second-order coefficient on time
trend is negative, indicating no acceleration
in technical progress in the long run. Also, the
interaction of time trend with labor is negative
and insignificant, suggesting that the non-
neutral part of technical progress tends to
offset the adverse effects of the neutral part of
the technical change. The coefficient of time is
statistically insignificant.

The of TFP growth
decomposition in Figure 2.32 shows higher

state-wise analysis
TFP growth in Punjab, Haryana, Rajasthan,
West Bengal, Madhya Pradesh, Bihar Assam,
Telangana, and Andhra Pradesh. Uttar Pradesh,
Maharashtra, and West
Bengal have moderate TFP growth. In contrast,

Karnataka, Kerala,

Jammu and Kashmir, Himachal Pradesh, Delhi,
Jharkhand, Orissa, Tamil Nadu, Pondicherry
and Manipur have lower TFP growth.

Table 2.18: Estimates of half-normal stochastic
production frontier model

Variables Coefficients
log(Labour) 1(_876 §8)
. -0.106
log(Capital) (-0.63)
-0.461*
log(Energy) (-2.31)
log(Labour)”2 _(2_1036 0)
log(Capital)*2 0(_%0;17)9
-0.0496**
log(Energy)”2 (-2.92)
log(Labour)*log(Capital) _?_221529)
3%
log(Labour)*log(Energy) 0(?24 97%
log(Capital)*log(Energy) O.((3310549)
Time trend ((_)ilgg)
- *o4o%
Time trend”2 0'(0_(?),%%
Time*log( Labour) _2 10%;1
Time*log(Capital) 0((_)8 %?;E;l
Time*log(Energy) 0(?21 57%)
-0.0554
Constant (-0.03)
Gu
Time -0.0316
(-1.33)
Constant (2_62853)
0V
-0.444***
Constant (-4.87)
N 2305

Note: t-statistics in parentheses. * p<0.05, ** p<0.01,
*# p<0.001.
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Figure 2.32: Spatial total factor productivity and technical change

The sub-group specific TFP of the meat processing industry (Table 2.19) shows that poultry
slaughtering and beef slaughtering firms have the highest TFP growth.

Table 2.19: Sub-group specific average TFP

Scale  Technical Te?l'tnlcal Price
Industry efficiency TFP
change change change
change
Mutton-slaughtering, preparation -2.2% 17.0% -1.5% -132% = 0.2%
Beef-slaughtering, preparation -0.9% 18.9% -1.4% -51% = 11.5%
Pork-slaughtering, preparation -0.3% 17.4% -1.5% -6.8% 8.8%
Poultry and other slaughtering, preparation 0.5% 19.2% -1.5% -23% | 15.9%
Preservation, processing and canning of meat =~ -0.9% 17.0% -1.5% -7.7% 6.8%
Production of hides and skins originating 21% 26.9% 1.6% 179%  9.6%

from slaughterhouses
Production and processing of animal offal -0.1% 14.6% -1.4% -4.9% 8.1%

Production, processing and preserving of
other meat and meat product

Total -0.6% 17.8% -1.5% -7.8% 7.9%

-0.8% 16.4% -1.5% -8.2% 6.0%
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Improving technical efficiency and productivity
in the meat processing and preservation
industry is critical for realizing the potential of
meat production. There is a need to transform
the meat processing industry with changing
socioeconomic and legal frameworks.

Sustaining long-term agricultural exports
from India

Raka Saxena, Devesh Kumar Pant, Purushottam
Sharma and Ranjit Kumar Paul

This study analyzed the trend, composition, and
dynamics of India’s comparative advantage in

Rice

l

lmrel = epanechnikow, banduwideh = 00218

Crustaceans

-=-=s==- Kernel density estimate
Naormal density

aaaaaaa = epanechnikov. banawidth = 0.1 161

Bovine Meat

15

Desy

Figure 2.33: Kernel density distributions of Revealed Symmetric Comparative Advantage (RSCA) indices

for selected commodities
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agricultural exports from 2001 to 2021 for seven
agricultural commodities:
bovine meat, cotton, pepper,
and tea. Agricultural exports have gradually

rice, crustaceans,

cane sugar,

improved their share in agricultural gross value
added (GVA). Rice has the highest comparative
advantage, followed by pepper tea,
whereas crustaceans and bovine meat have a

and

low comparative advantage (Figure 2.33). The
COVID-19 pandemic disrupted supply chain
networks, leading bovine meat and tea exports
to fall.

Regional patterns and factors affecting area
allocation under millets
Prem Chand

Despite having better nutritional attributes and
climate resilience characteristics, the cultivation
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of millets in India is experiencing a decline.
Using panel data from Indian states and
employing a random-effects model, this paper
investigates spatiotemporal changes in millet
cultivation and explores factors influencing
their area allocation. Findings reveal that
although the overall area under millets has
decreased, there is a rise in their production
mainly due to increased yields. The area of
sorghum declined in Maharashtra and of
small millets in Madhya Pradesh and Andhra
Pradesh. Madhya Pradesh, Andhra Pradesh,
and Gujarat have the potential for increased
millets production (Figure 2.34). Similarly,
Tamil Nadu holds significant potential for
increasing millet production, given the higher
yield of finger millet (>3 tons/ha), pearl millet
(2.5 tons/ha), and small millets (1.4 tons/ha).
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Figure 2.34: Area and yield of millets in major producing states of India, TE 2020/21
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The returns from competing crops, like rice or
maize, influence area allocation to millets. A
crop-neutral price policy is advocated to foster
a fair environment for millets. Although there
has been a commendable increase in minimum
support prices of millets, their procurement
remains a concern.

Impact of Farmer Producer Organizations

Vinayak R. Nikam, Haripriya Veesam, Kiran Kumara
T. M. and Prem Chand

A meta-analysis was undertaken to assess the
impact of FPOs at the farm level. The findings
show that FPOs significantly positively impact
agricultural productivity and farm income.
The mean effect size is estimated at 3.59% for
crop yields and 18.23% for milk yield (Figure
2.35). The effect is higher for income, indicating
their important role in marketing and price
realization.

44.16

% change

= =
g 9
>~ >
o =
8 =
3 =

Income(Crop+Livestock)
crop income

Livestock income
Technical Efficiency

Figure 2.35: Impact of FPOs on yield, income, and
technical efficiency

Impact of attitude on purchase intent in
organic food consumption

Satish Chandra Pant, Raka Saxena and Devesh
Kumar Pant

This study delved into the dynamics of organic
food consumption behavior dynamics. The
research explored how various factors influence
consumers’ decisions by analyzing the interplay

between attitude and purchase intention (PI).
Findings underscore the mediating roles of
perceived quality (PQ), perceived value (PV),
and perceived price (PP) in the relationship
between attitude and purchase intention,
shedding light on the nuanced pathways
guiding consumer behavior. Moreover, the
study contributed novel insights by unveiling
This
mediation analysis, considering pathways
through PP and PQ, PQ and PV, PP and PV,
and finally through PP, PQ, and PV, offers a
comprehensive understanding of the intricate
mechanisms shaping consumers’ intentions

serial mediation effects. sequential

towards organic food products. Perceived
price and quality are important mediators.
Given the growing significance of organic
food consumption amidst global ecological,
environmental, and health concerns, the
research findings hold substantial implications.
These provide a clear roadmap for practitioners
to design effective marketing strategies by
emphasizing the importance of perceived price
and quality.

Impact of COVID-19 and Russia-Ukraine
conflict on India’s agricultural trade

Purushottam Sharma, Devesh Kumar Pant and
Raka Saxena

The impacts of COVID-19 and the Russia-
Ukraine war on India’s agricultural trade
were
level exports and imports data. The study
employed interrupted time series analysis to
examine the pre-and post-intervention levels
and trend changes in exports and imports
of major agricultural commodities. The
COVID-19 pandemic caused an immediate
decline in agricultural exports and imports,
but it also created opportunities to boost
India’s agricultural exports through proactive
policy The
war opened up new markets for Basmati rice

studied wusing monthly commodity

interventions. Russia-Ukraine
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and oil meals, while imports of most major
agricultural products surged dramatically,
except pulses. The proactive measures initiated
by the Government after the pandemic and the
Russia-Ukraine conflict served to reduce the
impact of both these crises.

Dried fish economy of India: Organization,
impacts and policies

Suresh A., Rajni Jain and Vinayak R Nikam

A deeper analysis of the dried fish value chain
was undertaken using data collected from 25
dried fish firms in Visakhapatnam (Andhra
Pradesh), Veraval (Gujarat), Cochin (Kerala),
and Mumbai (Maharashtra). Of the total fish
production in India, about 67% is consumed as
fresh, 16% is utilized for processing and drying,
6% is converted into fishmeal, and only 1%
is canned. The broader trend is that dried fish
production is declining. A detailed analysis of
export of dried fish from India is provided in
Figure 2.36.

The analysis of informal sector enterprises
relied on data from Unincorporated Non-
Agricultural Enterprises Survey rounds 67%
(2010-11) and 73" (2015-16) conducted by
the National Sample Survey Office (NSSO).

For formal sector industries, data were taken
from the Annual Survey of Industries (ASI)
from 2009-10 to 2019-20. Sun drying remains
the predominant fish drying method, with a
significant increase in enterprises from 2010-11
to 2015-16 (Table 2.20).

Table 2.20: Estimated number of dried fish-related
enterprises in India

Sun-drying of fish Artificial
dehydration of fish
and seafood
2010-11  2015-16 2010-11 2015-16
Rural 3540 7576 0 10
Urban 529 6439 9 0
Total 4069 14015 9 10

Overall, all the respondents followed the sun
drying method - 4% used solar dryers, and another
4% used electric dryers. Women owned 52% of
dried fish units. The mean capacity utilization is
71%. The existence of idle production capacity is a
result of several factors, including the availability
of raw materials, markets, and processing
facilities. Developing quality assurance systems
in dried fish is required for further market
capture. The major policy gaps and suggestions
for addressing these are given in Table 2.21.
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Figure 2.36: Export of dried fish from India, 1988-2022
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Table 2.21: Policy gaps identified and corresponding suggestions for improving dried fish
economy in India

S. No.
1 Technology and Practices

Policy gaps

2 Support and Development

W= W=

Suggestions

Technology penetration
Promotion of good drying practices
Technology for advanced product preparation

Formation and support of producer collectives
Institutional

support for entrepreneurship

development

®

Capacity development through extension services and

training programmes

3 Regulation and Framework

4 Market
Availability

and Material

5 Social and Infrastructure

Support

o0 ps IN = = =

Bibliometric analysis of agri-food systems
and nutritional security

Raka Saxena, Devesh Kumar Pant and Satish
Chandra Pant

This study has examined the evolution of research
on linkages between agri-food systems and
nutritional security globally using bibliometric
analysis of 1,057 documents listed in the SCOPUS
database from 1984 to 2023.
study used the PRISMA approach to screen
the document for clarity. The study identified
significant keywords in the literature, such

The systematic

as food security, India, nutrition, and climate
change, establishing their significance in the field.
The analysis of co-occurrence networks identified
a prominent cluster named “sustainable agri-
food systems for achieving food and nutritional
security,” emphasizing sustainable approaches in
agriculture and food systems to ensure both food
and nutritional security.

Development of a regulatory framework
Improving statistical systems and market intelligence

Increasing the availability of fish for drying
Ensuring the availability of raw materials
Developing market linkages

Providing social protection

Enhancing infrastructure

Addressing informality and marginality
Promoting livelihood diversification
Gender and ecological concerns

The analysis of historical developments in the
‘agri-food systems and nutritional security’
research domain begins with a comprehensive
examination of thematic evolution (Figure
2.37), which utilizes authors” keywords and an
inclusion index weighted by word occurrence.
The evolution of themes in the 21* century was
analyzed over three time spans. During 2000-10,
there was a global emphasis on food security
focusing on Asian and African countries;
nutritional security received little attention
during this span. The second time slice (2011-
19) witnessed the emergence of research on
nutritional security, which included a variety
of topics such as gender, dietary diversity,
breeding and food security. The third time
slice (2020-23) was primarily concerned with
establishing measures for mitigating climatic
change, abiotic stresses, and the impacts of the
COVID-19 pandemic on nutritional security.
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List of Research Projects

Table 2.22: Completed and ongoing research projects

Title

Theme

Project duration Project team

Network Project (Ecosystems, agribusiness and institutions)

Component I:

Inclusive agricultural
development (Hill and
arid agriculture)
Component II: Impact of
agricultural technology

Component I1I:
Agricultural market
intelligence and
commodity outlook
Component-IV: Farmers’
income, governance
impacts and agricultural
trade

Technology
and Sustainable
Agriculture

Technology
and Sustainable
Agriculture
Agricultural
Market and
Trade

Agricultural
Growth and
Development

Externally funded projects

Doubling farmers’
income in India by 2021-
22: Estimating farm
income and preparation
of strategic framework
Strategic research
component of National
Innovations on Climate
Resilient Agriculture
(NICRA)

Trees outside forests in
India

Improving groundwater
sustainability through
analysing groundwater-
energy nexus

Management and impact
assessment of farmer
FIRST

Agricultural
Growth and
Development

Technology
and Sustainable
Agriculture

Technology
and Sustainable
Agriculture
Technology
and Sustainable
Agriculture

Technology
and Sustainable
Agriculture

April 2021-
March 2026

April 2021-
March 2026
April 2021-

March 2026

April 2021-
March 2026

April 2017-
December 2023

April 2017-
Contd.

November 2021-
October 2026

April 2021-March

2026

February
2017- March
2024

Prem Chand,
Khem Chand and
Kiran Kumara T.M.

Rajni Jain,

Ankita Kandpal and
Vinayak R. Nikam
Purushottam Sharma,
D. C. Meena and
Kingsly Immanuelraj T.

Raka Saxena and
Balaji S.J.

Raka Saxena,
Balaji S.J. and
R. K. Paul

Nalini Ranjan Kumar,
S. K. Srivastava and
N. P. Singh

Prem Chand,

Kiran Kumara T.M. and
Vinayak R. Nikam

S. K. Srivastava,
Subhash Chand,
Prabhat Kishore,

Ranu Rani Sethi and
Ankhila R.H.

Shiv Kumar,

Rajni Jain,

Vinayak R. Nikam,
Ankita Kandpal and
Kingsly Immanuelraj T.

Project
status

Ongoing

Ongoing

Ongoing

Ongoing

Completed

Ongoing

Ongoing

Ongoing

Ongoing
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I
Title Theme Project duration Project team Project
status
The South Asia Technology April 2023- Prem Chand and Ongoing
agriculture adaptation  and Sustainable August 2025 Prabhat Kishore
atlas: interconnections  Agriculture
between climate risks,
practices, technologies,
and policies
R & D investmentand  Technology August 2020- Ankita Kandpal and Ongoing
innovation outcomes in  and Sustainable March 2025 P.S. Birthal
Indian agriculture Agriculture
Institute funded projects
Re-examining farm . ..
size — productivity Agricultural December 2023 — Balaji 5., . .
. .. . Growth and Jaya Jumrani and Ongoing
relationships in Indian November 2025 .
. Development P. S. Birthal
agriculture
Database development  Technology April 2020- Subhash Chand, Ongoing
for agricultural rural and Sustainable March 2025 Rajni Jain,
households with Agriculture Vikas Kumar,
special focus on weaker Dilip Kumar,
sections D. C. Meena,
K. R. Chaudhary and
M. S. Chauhan
Farm mechanization- Technology April 2020- Nalini Ranjan Kumar Completed
the role of custom hire  and Sustainable March 2024 and
services and rural labour Agriculture S. K. Srivastava
market
Sustainable Technology April 2020- Prem Chand, Ongoing
intensification of and Sustainable March 2024 Kiran Kumara T. M. and
agriculture Agricu]ture D. C. Meena
Institutions and Technology April 2021- S. K. Srivastava, Ongoing
technology for and Sustainable March 2024 Subhash Chand and
agricultural water Agriculture Prabhat Kishore
management
Performance and Impact Technology April 2021- Vinayak R .Nikam and = Ongoing
of Farmer Producer and Sustainable March 2024 Prem Chand
Organizations (FPOs) Agriculture
Economic valuation of  Technology July 2022-June Kiran Kumara T. M., Ongoing
ecosystem service from  and Sustainable 2023 D. C. Meena and
sustainable agricultural Agriculture P. S. Birthal
practices in India
Al and machine learning Technology April 2021- Rajni Jain, Dilip Kumar, Ongoing
for supply forecasts and Sustainable March 2026 Anshu Bharadwaj and
Agriculture Sapna Nigam
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I
Title Theme Project duration Project team Project
status

Regional disparity in Technology September 2022-  Sant Kumar and Ongoing
use of fertilizers in India: and Sustainable August 2024 Kingsly LT.
causes and impacts Agriculture
Appraisal of dairy Technology January 2023- Arathy Ashok, Ongoing
services: Access, and Sustainable December 2024 Vikas Kumar and
preferences and impacts Agriculture Vinayak R. Nikam
Value chain study on Technology November 2023- Khem Chand Ongoing
non-bovine milk in India and Sustainable October 2025

Agriculture
Impact analysis of Technology July 2022- Vikas Kumar, Ongoing
farmers’ Innovations and Sustainable December 2024 Arathy Ashok and
on agro-economic Agriculture Dilip Kumar
development in rural
areas
Digital innovations in Technology January Rajni Jain, Ongoing
agriculture and Sustainable 2023-March 2025 | Vikas Kumar and

Agriculture Arathy Ashok
Research priorities in Technology July, 2022 to June, SV Bangararaju Tatipudi, Ongoing
Indian agriculture and Sustainable 2024 Raka Saxena and

Economic valuation of

Technol
impact of bio stimulants enoToGy D. C. Meena

. January, 2024- : .
B and Sustainable December, 2025 Kiran Kumara T. M. and Ongoing

ecosystem services Sl P.S. Birthal
Agricultural price Agricultural April 2020- Purushottam Sharma, = Ongoing
analysis and forecasting Market and March 2025 D.C. Meena,
Trade Kingsly Immanuelraj T.
and Shiv Kumar
Welfare gains to the farm Agricultural April 2022-March Prabhat Kishore, Ongoing
households with access  Market and 2024 P. S. Birthal and
to minimum support Trade S. K. Srivastava

price and its effect on
groundwater depletion

Untangling India’s dual = Agricultural December 2023 to Jaya Jumrani and Ongoing
malnutrition burden: Market and December 2026 ~ Prem Chand

Analyzing spatialand ~ Trade

socio-demographic

patterns under changing

climatic conditions
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Table 2.23: Consultancy and contract research projects

Area of consultancy/ contract research

Economic valuation of ecosystem services
from agriculture in India

Unpacking social and gender dynamics of
seed systems for sustainable intensification
of agriculture

Foresight and metrics to accelerate food,
land, and water systems transformation
(Foresight)

Assessing benefits of solar-powered
micro-irrigation in India

Indian food systems for improved
nutrition: Policy support research facility

In-Depth analysis of implementation
challenges and potential opportunities for
digitalization

Funding agency

IFPRI, South Asia,
Delhi

New

International Rice Research
Institute (IRRI)

Bioversity International

International Copper
Association (India)

University of Sheffield, UK

Nanyang Technological
University (NTU),
Singapore

PUEEEEA S e o= AN

Scientists involved

Kiran Kumara T.M.,,
D. C. Meena and
P. S. Birthal

Raka Saxena,

P. S. Birthal,

Shiv Kumar,

Prabhat Kumar and

S.V. Bangara Raju Tatipudi

Balaji S.J.,
Purushottam Sharma,
S.K.Srivastava and
Kingsly L.T.

S. K Srivastava,
Prabhat Kishore and
P. S. Birthal

Shiv Kumar,

P. S. Birthal,

Jaya Jumrani and
Kiran Kumara T.M.

Rajni Jain and
Arathy Ashok
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4 ) Capacity Building

Seminars, Workshops, Training and
Lectures Organized

ICAR-NIAP Policy Lecture Series

ICAR-NIAP organized the following lectures
as a part of the policy lecture series initiated in
January 2023.

e India's Agricultural GIs: Unlocking
Economic Potential by Mr. Abhijit Das,
former Professor and Head, Centre for
WTO Studies, New Delhi, April 28, 2023.

e Paradigm Shift in Agriculture: Bio-
economy, Circular Economy and Secondary
Agriculture by Dr. Ashok Dalwali,
Chairman, Empowered Body, Doubling
Farmers Income, Ministry of Agriculture &
Farmers” Welfare, New Delhi, July 7, 2023.

° Over Optimism in Public Policy: Implications
for Support to Agricultural Development by
Dr. Nick Maddock, Agriculture and Rural
Development Economist, October 26, 2023.

Winter School

ICAR-NIAP 21-day ICAR-
sponsored Winter School on “Quantitative
Techniques for Agricultural Policy Analysis”
during March 8-28, 2024. A total 24 participants
Agricultural Research
System attended the training programme.
The programme was coordinated by Dr.
Prem Chand (Course Director), Dr. Vinayak
Nikam, and Dr. Kiran Kumara T.M. Dr. R. C.
Agrawal, Deputy Director General (Education),
ICAR, New Delhi, inaugurated the training
Participants were exposed to
econometric and policy
techniques during training. Shri Siraj Hussain,
Former Secretary, Agriculture, Government

organized a

from the National

programme.

various analysis

of India was the Chief Guest in the valedictory
ceremony.

Winter School on “Quantitative Techniques for
Agricultural Policy Analysis”

Workshop on IPR-related Issues in

Agriculture

ICAR-NIAP organized a workshop on IPR
related Issues in agriculture on the occasion
of World Intellectual Property (IPR) Day on
April 26, 2023. Dr. Neeru Bhooshan, ADG
(IPTM&PME), ICAR, talked about the relevance
of a strong IP system in agriculture.

Workshol; on “IP ated Issues in Agriculture”

Brainstorming Workshop on Upscaling
Digital Innovations in Agricultural Supply
Chain

ICAR-NIAP
workshop on “Upscaling Digital Innovations
in Agricultural Supply Chain” on July
31, 2023. Representatives from AgriTech
firms participated and discussed their digital

organized a  brainstorming
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innovations, major challenges faced in their
upscaling, and policy needs. Mr. Deepak Pareek,
Chief Growth Officer, Suumaya Industries
Limited, and Dr. P. S. Birthal, Director, ICAR-

NIAP, co-chaired the session.
EY I -:W ' i

Brainstorming workshop on “Upscaling Digital
Innovations in Agricultural Supply Chain”

Stakeholders’ Consultation on Policies and
Strategies for Expansion of Trees outside

Forests in Arid Region of India

ICAR-NIAP and Sri Karan Narendra Agriculture
University (SKNAU), Jobner, jointly organized
a consultation on “Policies and Strategies for
the Expansion of Trees Outside Forests in the
Arid Region of India” on September 8, 2023,
at the Zonal Agricultural Research Station,
Fatehpur, Sikar, Rajasthan. Dr. Balraj Singh,
Vice-Chancellor of SKNAU Jobner, was the
chief guest, and Dr. P. S. Birthal, Director of
ICAR-NIAP, chaired the programme. Dr. Singh
emphasized the need for careful selection of
indigenous, multi-purpose, and climate-resilient
tree species like Moringa oleifera, Azadirachta
indica, and multiple harvest species like Syzygium
cumini, Capparis decidua, and Ailanthus sp. He
highlighted the need to revive community-
level seed collection, incentivize communities to
expand indigenous trees and address the threat
of Prosopis juliflora to indigenous vegetation due
to its allelopathic effects. Dr. Birthal stressed
strengthening the carbon credit market and
emphasized Geographical Indications for
indigenous products. He also emphasized
improving timber traceability using blockchain
technology.

Stakeholders’ Consultation on “Policies and
Strategies for Expansion of Trees outside Forests in
Arid Region of India”

Workshops on Gender Dynamics of Seed
Systems in Telangana and Bihar

ICAR-NIAP organized a workshop on ‘gender
dynamicsofseedsystems’inTelanganaonOctober
4,2023. This workshop included representatives
from Telangana Seed Corporation, National Seed
Corporation, Professor Jayashankar Telangana
State Agricultural University, KVKs, FPOs, and
the seed industry. Subsequently, a farmers” meet
was organized at Nilayigudi village on October
5, 2023, to discuss the farmers’ perspectives on
issues, challenges, and constraints in the existing
seed production system.

A similar workshop was organized in Patna,
Bihar, on November 7, 2023. It was attended by
farmers, representatives of farmer’s collectives,
including Dr.
Rajendra Prasad Central Agricultural University,
ICAR Research Complex for Eastern Region,
Bihar Seed Certification Agency, National
Seed Corporation, State Seed Corporation, and

and research organizations,

private companies.

Workshops on “Gender Dynamics of Seed Syste;ms
in Telangana and Bihar”
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Progress Review Meeting of Network
Project

An online meeting was organized to review
the progress of partner institutes in the
network project ‘Ecosystem, Agribusiness and
Institutions” on January 25, 2024, under the
chairmanship of Dr. P. S. Birthal, Director ICAR-
NIAP. He emphasized the importance of this
network project for Agricultural Economists and
highlighted its long-term benefits.

Workshop on Impact of Agricultural
Technologies

A workshop to harmonize methodologies for
impact assessment was organized on August
8, 2023. Dr. P. S. Birthal, Director, ICAR-NIAP,
urged partners to identify crop varieties for
impact assessment.

Another workshop to review the progress of
partner institutes was organized on September
18, 2023. The necessity of creating a well-
structured impact assessment framework that
encompasses essential data, the approach, and

critical parameters like demand and supply
elasticities was emphasized.

j -

Workshop on “Impact of Agricultural Technologies”

il
S EALL

Brainstorming Workshop on Protecting
Equine Biodiversity

ICAR-NIAP ICAR-National Research
Centre on Equines (NRCE) jointly organized a

and

brainstorming workshop on “Protecting equine
biodiversity” at NRCE, Hisar, on November 26,
2023. More than 40 participants from Rajasthan,

Gujarat, Punjab, Haryana, and Himachal

Pradesh attended the brainstorming session.

Brainstorming workshop on “Protecting Equine
Biodiversity” NRCE, Hisar

Workshop on Impact of Pradhan Mantri
Fasal Bima Yojana

A workshop on “Impact of Pradhan Mantri Fasal
Bima YojanaontheSocio-EconomicDevelopment
of Farmers” was jointly organized by Symbiosis
School of Economics and ICAR-NIAP, New
Delhi at Pune, Maharashtra on December 28,
2023. The workshop brought together a diverse
array of stakeholders, including farmers, ICAR
from insurance

scientists, representatives

companies, common service centers, state

agriculture departments, commercial banks,
and academic institutions.

Bima Yojana”, Pune, Maharashtra
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Training on Decoding STATA for
Agricultural Economics and Policy
Research

International Food Policy Research Institute
(IFPRI), in collaboration with ICAR-NIAP,
organized a training and experience sharing
workshop on “Decoding STATA for Agricultural

Economics and Policy Research” at ICAR-NIAP
during November 7-8, 2023.

Trainings under SC Sub Plan Programmes
The following training programmes on tailoring
for the empowerment of women belonging to
the SC community were organized:

Table 3.1: Details of tailoring training

S. Venue

1. Village Rakshada, Samalkha block, Panipat, Haryana
2. Village Basada, Samalkha block, Panipat, Haryana
3.  Village Rakshada, Samalkha block, Panipat, Haryana
4.  Village Rakshada, Samalkha block, Panipat, Haryana
5. Village Rakshada, Samalkha block, Panipat, Haryana
6.  Village Dhamravali, Bulandshar, Uttar Pradesh

7. Village Dhamrawali, Bulandshar, Uttar Pradesh

8.  Village Raipurtalab, Bulandshar, Uttar Pradesh

9.  Village Raipurtalab, Bulandshar, Uttar Pradesh

10.  Village Narsinghpura, Jaipur, Rajasthan

11.  Village Narsinghpura, Jaipur, Rajasthan

Duration of training No. of
participants

February 23 to 29

March 23, 2023

February 23 to 26

March 23, 2023

August 25 to 24

September 24, 2023

October 11 to 26

November 11, 2023

December 28, 2022 to 25

January 27, 2023

February 27 to 24

March 28, 2023

July 25 to August 27

24,2023

September 4 to 25

October 3, 2023

January 3, 2024 to 24

January 2, 2024

August 18 to 23

September 17, 2023

November 4 to 25

December 3, 2024
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Human Resource Development activities under SC SP programmes

Teaching and student guidance

Table 32: Teaching activities undertaken by ICAR-NIAP Scientists

Name of the Course Name Credit Role Division
scientist hours (Course Leader/
Associate)
N.R. Kumar Macroeconomics and 2+0 Course Associate Agricultural Economics,
Policy (AgEcon 504) ICAR-IARI, New Delhi
Advanced 2+0 Course Associate Agricultural Economics,
Macroeconomics ICAR-TARI, New Delhi

(AgEcon 602)
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|
Name of the Course Name Credit Role Division
scientist hours (Course Leader/
Associate)
Rajni Jain Spatial Informatics, GIS = 2+0 Course Associate Computer Applications
and Remote Sensing and IT, ICAR-IASRI,
New Delhi
Al and Machine 3+0 Course Leader Computer Applications
Learning and IT,ICAR-IASRI,
New Delhi
Purushottam Commodity 2+0 Course leader Post Graduate Diploma
Sharma Trading and Future in Management
Markets (PGDM 714) (Agribusiness
Management), ICAR-
NAARM, Hyderabad
Kingsly L. T. Operation Research 1+1 Course Leader Agricultural Economics,
(AgEcon 605-2021) ICAR-IARI, New Delhi
Vinayak R. Nutrition Policy and 2+0 Course Leader Agricultural Extension,
Nikam Agriculture ICAR-IARI, New Delhi
Policy Engagement and = 2+1 Course Associate Agricultural Extension,
Extension ICAR-IARI, New Delhi
Organisational 2+1 Course Associate Agricultural Extension,
Behaviour ICAR-TIARI, New Delhi
Dilip Kumar Digital Image 2+1 Course Associate AKMU- ICAR-IARI,
Processing New Delhi
Software Engineering 2+0 Course Associate Computer Application,

Name of Name of student Degree

scientist

N.R. Kumar Rohith S. Ph.D
Raj Rattan Pandey Ph.D
Soumya Cheela Ph.D

Division

Agricultural
Economics, ICAR-
IARI, New Delhi

Agricultural
Economics, ICAR-
IARI, New Delhi

Agricultural
Economics, ICAR-
IARI, New Delhi

ICAR-IASRI, New Delhi

Table 3.3: Student guidance as chairperson of the advisory committee

Thesis Topic

Evaluation of Some
Innovative Custom Hiring
Models of Farm machinery

Climate Challenges and
Adaptive Solutions: A
Comprehensive Study of
Flood-Prone Areas in Bihar

Impact Assessment of
National Rural Livelihood
Mission (NRLM) on
Mitigation of Climate
Change-Induced Risk



|
Name of
scientist
Rajni Jain

S.K. Srivastava

Kingsly L. T.
Vinayak R.
Nikam
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Name of student

Md. Jamaludheen
A

Sapna Nigam

Sneha S. B.

Hitashree

Seema Arya

Veesam Haripriya

Suresh Kumar
Bishnoi

Degree

Division
Ph.D Agricultural

Economics, ICAR-
IARI, New Delhi

Ph.D Computer
Applications and
IT, PG School,
ICAR- IARI, New

Delhi

Agricultural
Economics, ICAR-
IARI, New Delhi

Agricultural
Economics,
ICAR- IAR],
New Delhi

Agricultural
Economics,
ICAR- IARI,
New Delhi

M.Sc

M.Sc

Ph.D

PhD Agricultural
Extension, ICAR-

IARI, New Delhi

MSc Agricultural
Extension, ICAR-

IARI, New Delhi

PUEEEPR G e V= I

Thesis Topic

Climate Change and Food
Security of Farm Households:
A Case Study of the Kuttanad
Region of Kerala

Development of Deep
Learning Model for
Identification of Major Wheat
Diseases

Changing Rural Employment
Pattern and its Implications
on Farm Economy

Competitiveness,
Concentration and Capacity
Utilization of Oilseeds
Processing Industry

Pass Through Effects of
Energy Prices on Prices of
Agricultural Commodities

Credit Access Behavior of
Indian Farmers: Determinants
and Impact on Farm Income

A Study of Social Networks
and Stakeholders in Farmer
Producer Organisations
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4 ) Policy Interactions

Provided evidence-based inputs for
Doubling Farmers' Income” as a knowledge
partner to the Ministry of Agriculture &
Farmers' Welfare, Government of India, and
participated in the concluding meeting held
at the Prime Minister’s Office to charter the
path ahead.

Provided inputs to the Committee on
Minimum Support Price (MSP) and
Crop Diversification, constituted by the
Government of India.

Generated demand and supply forecasts
of various agricultural commodities for the
NITI Aayog, Government of India.

Provided inputs on the Effect of the Cotton
Seed Price Control (CSPC) Order- 2015 on
the economic viability of cotton farming in
India.

Provided inputs on the Price Policy of Crops
to the Ministry of Agriculture & Farmers'
Welfare, Government of India.

Provided inputs on the Export Policy of
Agricultural Produce to the Government of
Uttar Pradesh.

Provided inputs to the Core Team of
Agricultural and Processed Food Products
Export Development Authority to monitor
SPS and TBT Notifications issued by other
countries in WTO.

Institute provided inputs on methodology
for Agri-business Company for Impact
Assessment of Weedicide to the Ministry of
Forests, Climate Change, and Environment,
Government of India.

Participated in ICAR Regional Committees
and provided policy inputs to state
governments.

Provided inputs to Expert Consultation
on COP 28: Preparedness for Indian
Agriculture organized by the National
Academy of Agricultural Sciences.

Interaction with the team led by the
Secretary, Ministry of Agriculture &
Farmers' Welfare, Government of India on
India’s agricultural policy needs.

PUEEEA S e V= N
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5 ) Research Outputs

Policy Papers

1.

Nikam, V., Veesam, H., Kiran Kumara, T.M.,
and Chand, P. (2023). Farmer Producer
Organisations in India: Challenges and
Prospects. Policy Paper 40, ICAR-National
Institute of Agricultural Economics and
Policy Research, New Delhi.

Birthal, P.S., Hazrana, J., Roy, D., and
Satyasai, K.J.S. (2024). Can Finance Mitigate
Climate Risks in Agriculture? Farm-level
Evidence from India. Policy Paper 41,
ICAR-National Institute of Agricultural
Economics and Policy Research, New Delhi.

Chand, P. Kiran Kumara, T.M., Pal, S.,
and Naik, K. (2024). A Spatial Assessment
of Sustainability in Indian Agriculture.
Policy Paper 42, ICAR-National Institute
of Agricultural Economics and Policy
Research, New Delhi.

Kishore, P., Roy, D., Birthal, P.S., and
Srivastava, S.K. (2024). Regulationand Policy
Response to Groundwater Preservation
in India. Policy Paper 43, ICAR-National
Institute of Agricultural Economics and
Policy Research, New Delhi.

Kandpal, A., Birthal, P.S., and Mishra, S.
(2024). From Research to Impact: Payoffs
to Investment in Agricultural Research
and Extension in India. Policy Paper 44,
ICAR-National Institute of Agricultural
Economics and Policy Research, New Delhi.

Policy Briefs

1.

Sharma, P., Pal, D.B.,, and Birthal, P.S.
(2023). Technology and Policy Options for
Sustaining Pulses Revolution. Policy Brief

53, ICAR-National Institute of Agricultural
Economics and Policy Research, New Delhi.

Kumar, S., Birthal, P.S., Chand, P., and
Kingsly, I.T. (2024). Technology and Policy
Options for Efficient Use of Fertilizers in
Indian Agriculture. Policy Brief 54, ICAR-
National Institute of Agricultural Economics
and Policy Research, New Delhi.

Srivastava, S.K., Kishore, P., Birthal, P.S.,
and Shirsath, P.B. (2024). Enabling Policies
for  Solar-powered = Micro-irrigation.
Policy Brief 55, ICAR-National Institute
of Agricultural Economics and Policy
Research, New Delhi.

Mandal,S.,, Kumar, S., Singh,]., Jain, R,
and Kandpal ,A. (2024) Policy Brief 56,
ICAR-National Institute of Agricultural
Economics and Policy Research, New Delhi.

Chand, K., Birthal P.S., and Kachhawaha,
S. (2024). Policy Brief 57, ICAR-National
Institute of Agricultural Economics and
Policy Research, New Delhi.

Research Papers

1.

Anwer, Md. E., Subash, S.P., and Kandpal,
A. (2023). Trends and patterns of patent
in agriculture and allied sector. Journal of
Intellectual Property Rights, 28(6): 529-543.

Athare, P.G,, Singh, D.R., Kumar, N.R,, Jha,
G.K.,, Venkatesh, P., and Chakrabarti, B.
(2023). Spatio-temporal analysis of rainfall
and temperature trends in Maharashtra.
International Journal of Environment and
Climate Change, 13(9): 552-561.

Balaji, S.J. and Gopinath, M. (2023).
Spatial growth and convergence in Indian
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10.

agriculture. Agricultural Economics, 54(6):
761-777.

Bijla, S., Birthal, P.S., Dixit, A.K., Sankhla,
G., Maiti S., Singh, P. (2024). Livestock
and transitional poverty in rural India.
Agricultural  Economics Research Review,
32:155-168.

Birthal, P.S. (2023). Enhancing agriculture
resilience to climate change: Technological,
and policy requirements.
Indian  Journal of Agricultural Marketing,
37:30-46.

Chand, K., Kumar, R.V.,Meena,S.S., Biradar,
N., Choudhary, B.B., Ghosh, A., Palsaniya,
D.R., Mahanta, S.K., Nagar, R.P.,, Meena,
H.S., and Kishore, P. (2023). Financial
and environmental impact analysis of
developing common pasturelands. Range
Management and Agroforestry, 44(1):183-

191. https://doi.org/10.59515/ rma.2023.v44.
i1.22.

Chand, S., Kumar, A., and Chaudhary, K.R.
(2023). Livestock insurance policy in India:
Insights from ground level study in India.

Research Journal of Extension Education, 23(3):
108-115.

Das, M.M,, Singh, S., Singh, K.K., Sharma,
P., and Chand, K. (2023).
utilization, milk yield and economics of
production in crossbred cows fed berseem
hay meal supplemented diet. Indian Journal
of Animal Nutrition, 40(2): 109-115. https://
doi.org/10.5958/2231-6744.2023.00014.2.

Jain, R., Pavithra S., Ashok, A., Bharadwaj,
A., Sachan, R, and Paul, RK. (2023).
Digitalization of agricultural education
in northern India: Accessibility, use and

effectiveness. Journal of the Indian Society of
Agricultural Statistics, 77(3): 305-316.

Joshi, K., Kandpal, A., Roy, M.L., Mukharjee,
A., Pattanayak, A., Meena, V.S., and Pandey,
S.C. (2023). Farmers’ perception of climate

institutional

Nutrient

11.

12.

13.

14.

15.

16.

17.

change and management strategies in the
mid-Himalaya. Current Science, 124(10):
1201-1210. https://doi.org/10.18520/cs/v124/
110/1201-1210.

Jumrani, J. and Meenakshi, J.V. (2023). How
effective is a fat subsidy? Evidence from
edible oil consumption in India. Journal
of Agricultural Economics, 74(2): 327-348.
https://doi.org/10.1111/1477-9552.12510.

Kandpal, A., Kiran Kumara, T.M., and Pal,
S. (2023). Does conservation agriculture
promote sustainable intensification in the
rice-wheat system of the Indo-gangetic
plains in India? Empirical evidences from
on-farm studies. Current Science, 124(10):
1188-1193. https://doi.org/10.18520/cs/v124/
i10/1188-1193.

Kiran Kumara, T.M., Pal, S., Chand, P., and
Kandpal, A. (2023). Carbon sequestration
potential of agroforestry systems in Indian
agricultural landscape: A meta-analysis.
Ecosystem Services, 62: 1-12. https://doi.
org/10.1016/j.ecoser.2023.101537.

Kishore, P. and Birthal, P.S. (2023). The
Impact of direct benefit transfers for micro-
irrigation on farm performance: Evidence
from India. Environment, Development
and Sustainability. https://doi.org/10.1007/
510668-023-03374-y.

Kumar, N.R. (2023).
mechanization on

Impact of farm
productivity
profitability of wheat in Indo-Gangetic
plains of India. Indian Journal of Economic
Development, 19(3): 499-506.

and

and Kumar, N.R.
economics  of

Kumar, R.
Comparative
management regimes of chaur fisheries in
koshi- gandak river basin of Bihar. Fishery
Technology, 60: 212-220.

Kumar, S., Bisht, B., Rajput, H., Mishra, J.,
Kiran Kumara, T.M., and Brahmanand,
P.S. (2023). Reference evapotranspiration

(2023).
various
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prediction using machine learning models:
An empirical study from minimal climate
data. Agronomy Journal. 116(3): 956-972.

https://doi.org/10.1002/ agj2.21504.

Kumar, V., Kumar, A, Yadav, A.L., and
Singh, C. (2024). Organic farming in India:
Challenges and policy support. Plant

Archives, 24(1):1345-1349.

Kumar, V., Satyapriya, Bisnoi, S., Singh, R.,
Kumar, D., and Roy, S.K. (2024). Nourishing
the future: Assessing progress, challenges,
and policy initiatives for millet revival in
India. Agricultural Mechanisation in Asia,
Africa and Latin America, 55(4): 17561-17572.

Meena, D.C. and Chand, P. (2023). Does
people’s participation enhance the success of
watersheds? A comprehensive assessment.
Journal of Soil and Water Conservation,
22(2):169-177. https://doi.org/10.5958/2455-
7145.2023.00023.1.

Meena, D.C., Kiran Kumara, T.M., and
Kumar, A. (2023). Harnessing potential of
legumes for sustainable intensification of
Indian agriculture. Agricultural Economics
Research Review, 36 (2): 201-212. https://doi.
org/10.5958/0974-0279.2023.00033.2.

Meena, D.C., Sharma, P., and Anwer, M.E.
(2024). Did Covid-19 impact market arrivals
and prices of major food commodities in
India: Evidence from extended time series
analysis. Agricultural Research. 13: 340-351.

https://doi.org/10.1007/ s40003-023-00695-2.

Meena, M., Jangir, CK., Meena, S.S.,
and Meena, D.C. (2023). Direction and
determinants of Indian seed spices export:
A case of cumin. Indian Journal of Economics
and Development, 19(3): 491-498. https://doi.
org/10.35716/ijed-23005.

Navghan, M., Kumar, N.R., Rami, V., Singh,
K., Hoilenting, and Saiyad, S. (2023). An
empirical analysis of fish consumption

25.

26.

27.

28.

29.

30.

pattern in Gujarat. International Journal of
Oceans and Oceanography, 17(1): 1-16.

Negi, D. S., Kumar, A., Birthal, P. S., and
Tripathi, G. (2023). Adoption and impact of
hybrid rice in India: evidence from a large-
scale field survey. Journal of Agribusiness in
Developing and Emerging Economies. https://
doi.org/10.1108/JADEE-05-2023-0118.

Nuthalapati, C. S., Kumar, A., Birthal, P.
S., and Sonkar, V. K. (2024). Demand-side
and supply-side factors for accelerating

varietal turnover in smallholder soybean

farms. Journal of Cleaner Production,
447:  141372.  https://doi.org/10.1016/].

jclepro.2024.141372.

Palsania, D.R., Kumar, S., Das, M.M., Rai,
SK. Kiran Kumar, T, Chaudhary, M,
Chand, Khem, Ahmed, A., Sahay, C.S., and
Kumar, P. (2023). Rain water harvesting,
agroforestry and goat based intensification
for livelihood resilience in drought prone
rainfed smallholder farming system — a case
for semi-arid tropics. Agroforestry Systems.
https://doi.org/10.21203/rs.3.rs-2450169/v1

Pandey, N.K., Kharumnuid, P., Kumar,
S., Chakrabarti, SK. and Bhardwaj, V.
(2024). Economic impact of early bulking
and drought-tolerant potato cultivar Kufri
Pukhraj in India. Potato Research. https://doi.
org/10.1007/s11540-024-09690-8.

Pant, S.C., Saxena, R., Gupta, N.K,, Yadav,
H., Kumar, S. Ad., and Pant, D.K. (2024). The
organic odyssey: Navigating the influence
of attitude on purchase intent, mediated
by perceived value, quality, and price in
India. Journal of Retailing and Consumer
Services, 79:103801. https://doi.org/10.1016/

j.jretconser.2024.103801.
Pasupuleti, S., Nikam, V., Bishnoi, S., and
Kumbhare, N.V. (2024). Mapping the

mango value chain of Farmer Producer
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31.

32.

33.

34.

35.

Organizations in Andhra Pradesh and
Telangana state of India. Indian Research
Journal of Extension Education, 24(1): 75-77.

Patel, R. M., Sharma, P. Bunkar, K,
Ramesh, A., and Khandekar, N. (2023).
Decadal cropping pattern and expansion
dynamics of soybean in Madhya Pradesh,
India. Soybean Research, 21(1); 110-123.

Prakash, P., Kumar, P., and Kishore, P.
(2023). Economic feasibility of polyhouse
with
government subsidy support: A case of bell

establishment and  without
pepper (capsicum annuum l.) cultivation
in Maharashtra, India. European Journal of
Horticultural Science, 88(2):1-7. https://doi.

org/10.17660/ e]HS.2023/015.

Raghavendra, K.J.,, Kumar, S., Kar, A,
Kumar, P., Singh, R., Arya, P., and Kiran
TM. (2023).
determinants of farmers’ participation in

Kumara, Awareness and
e-marketing of agricultural commodities in

India. Indian Journal of Extension Education,

59(4): 161-164. https://doi.org/10.48165/
ijee.2023.59433.

Rani, S.U., Kumar, P.,Singh, N.P., Srivastava,
S.K.,, Paul, RK,, Padaria, R.N., Tadigiri, S.,
Naik, B.N., Rani, N., and Kishore, M.R.
(2023). Farmer’s perception and efficacy of
adaptation strategies to climate change in
north eastern transition zone of Karnataka
state in India. International Journal of
Environment and Climate Change, 13(12):
545-558. https://doi.org/10.9734/ijecc/2023/

v13i123712.

Rath, S., Das, A., Kiran Kumara, T.M., and
Sarangi, K.K. (2023). Mapping, temporal
dynamics and assessment of agricultural
ecosystem  services: Evidence from
eastern India. Frontiers in Sustainable Food
Systems,  7:1-12.  https://doi.org/10.3389/

fsufs.2023.1151205.

36.

37.

38.

39.

40.

41.

42.

Reddy, K.V., Paramesha, V., Ravikumar,
K.N., Asci, S., Kingsly, I.T., Madhav, M.S,,
Sendhil, R.,, Konduru, S., Rao, K.P.,, and
(2024).
modelling of tobacco exports in the milieu

Ramasundaram, P. Econometric
of changing global and national policy
regimes repercussions on the Indian tobacco.
Frontier in Environmental Economics, 2:1-13.
https://doi.org/10.3389/frevc.2023.1216153.

Saxena, R., Pant, D.K., Pant, 5.C., and Singh,
R. (2023). Mapping the global research
landscape: Bibliometric analysis of agri-
food systems and nutritional security.

Indian Journal of Agricultural Economics, 78
(3): 328-342.

Saxena, R., Pant, D.K,, Pant, S.C., Joshi, L.,
Paul, RK. and Singh, R. (2023). Artificial
intelligence-led innovations for agricultural
transformation.  Agricultural — Economics

Research Review, 36(2): 1-18.

Saxena, R., Pant, D.K., Sharma, P., Paul,
R. K., and Kumar, R. (2023). Sustaining
long-term agricultural exports from India.
Current Science, 125 (10): 1109-1115. https://
doi.org/10.18520/cs/v125/i10/1109-1115.

Saxena, R., Raman, M.S., Srivastava, S.K.,
Khan, M.A., and Kumar, R. (2023). Does
India need a different rice ecosystem to
harness the export advantages and manage
the virtual water exports? Current Science,
124(4): 407-413.

Sharma, P., Meena, D.C., and Anwer, M.E.
(2024). Asymmetric price transmission in
perishable crops value chain: A NARDL
https://doi.

approach. Agribusiness.

0rg/10.1002/agr.21904.

Singh, ].M., Sachdeva, J., Chand, P., Singh, J.,
and Kaur, B. (2023). Resource conservation
technologies for sustainable development of
agriculture: A case study in Indian Punjab.
Research  Review,

Agricultural  Economics
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36(1): 1-11. https://doi.org/10.5958/0974-
0279.2023.00001.0.

Singh, P.P., Kumar, V., Jain, R., and Neeraj
(2024). Production performance, income

and employment generation through
broiler business: revelations in Morena
district of Madhya Pradesh. Indian Journal
of Animal Research. https://doi.org/10.18805/

JAR.B-5247.

Subash, S.P. and Ohja, J. (2023). Beyond
the number games: Understanding the
in India
of Asian
https://doi.

farmer producer companies
and way forward. Journal
and  African  Studies. 1-16.

org/10.1177/00219096231192332.

Subash, S.P., Aditya, K.S., Trivedi, P., and
Srinivas, K. (2023). Women self-help groups

and intra-household decision-making in
agriculture. Annals of Public and Co-operative
Economics, 1-20. https://doi.org/10.1111/

apce.12442.

Thakur, A. and Birthal P.S. (2023). Sexed
semen technology for cattle breeding: An
interpretative review on its performance,
and implications for India’s dairy economy.
Research  Review,

Agricultural ~ Economics

36(1): 53-64.

Upreti, P, Singh, D.R., Kumar, N.R,
Venkatesh, P., Nain, M.S., Jha, G.K., and
Kumar, S. (2023). Feasibility analysis of
solar-powered tube wells in arid and sub-

humid regions of Rajasthan. Indian Journal
of Extension Education, 59 (3): 126-131.

Veesam, H., Nikam, V. Sangeetha, V.,
Kumar, P., Ray, M. Mahra, G.S., and
Mahapatra, A. (2024). Constraints faced by
members of FPOs in Telangana and Andhra
Pradesh. Journal of Community Mobilization
and Sustainable Development, 19(1): 1-6.

Yadav, A.L., Babu, S., Krishnan, P., Kaur,
B., Bana, R.S., Chakraborty, D., Kumar, V.,

50.

Joshi, B., and Lal, S. K. (2024). Zinc oxide
(ZnO) and ferric oxide (Fe,O,) nanoparticles
combination increases the plant growth,
yield, and quality of soybean (Glycine max
L.) under semiarid climate. Chemosphere.

352:141432. https://doi.org/10.1016/
j.chemosphere.2024.141432.
Yeasin, M., Sharma, P., Paul, R. K,

Meena, D. C,, and Anwer, M. E. (2023).

Understanding  price and

seasonality in agricultural commodities

volatility

in India. Agricultural Economics Research
Review, 36(2): 177-188.

Book Chapters

1.

Balaji, S.J.,, and Suresh C. Babu. (2024).
Approaches to population estimations and
their use in food policy analysis in urban
settings. In: Handbook on Public Policy and
Food Security (Eds., Sheryl L. Hendriks and
Suresh C. Babu). Edward Elgar Publishing,
United Kingdom. 276-283.

Birthal, P.S.,, Sharma, P. and Chand,
P. (2023). Transforming food systems
for higher, sustainable, and inclusive
agricultural growth: Role of policies and
institutions. In: Transformation of Agri-food
Systems (Eds., K.C. Bansal, W.S. Lakra, and
H. Pathak). Springer, Singapore. https://doi.

org/10.1007/978-981-99-8014-7_2. 9-18.

Das, A. Saha, S. Layek, ], Babu, S,
Saxena, R., and Ramkrushna, G.I. (2023).
Agricultural technologies. In: Trajectory
of 75 Years of Indian Agriculture After
Independence (Eds., P.K. Ghosh, A. Das, R.
Saxena, K. Banerjee, G. Kar, and D. Vijay).
Springer Nature, Singapore. 57-78.

and Birthal, P. S. (2023).
Cropping system diversification for higher

Hazrana J.

productivity and resilience of agriculture:
Evidence from India. In: Managing Risk in
Agriculture (Eds., Ashok K. Mishra, Subal
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C. Kumbhakar and Gudbrand Lien). CAB
International. 264-281.

Kiran Kumara, T.M. Chikkathimme
Gowda, H.R., Raghavendra, K.J., Kandpal,
A., Amrutha, T., and Kumar, B. (2023).
Production, trade, and future prospects of
organic agriculture in India. In: Futuristic
Trends in Agriculture Engineering & Food
Sciences (Eds., A. Kumar, Sonali Ghosh,
and B. Mohapatra). IIP series.

Kumar, D. Kumar, V. Yeasin, Md,,
Pradhan, A K., Samal, I., Murmu, S., and
Chaurasia, H. (2024). Digital data collection
tools for cost-effective agricultural survey.
In: Agriculture Technologies for Sustainable
Development. (Eds., S. Dwivedi, V. Kumar
and Neer Somakka). New Delhi Publishers,
New Delhi. 97-110.

Kumar, D. et. al. (2024). Remote sensing
in precision agriculture: Current status
and applications. In: Artificial Intelligence
and Smart Agriculture. Advances in
Geographical and Environmental Sciences.
(Eds., K. Pandey, N.L. Kushwaha, C.B.

Pande, K.G Singh). Springer, Singapore.

Kumar, R., Raman, M.S., and Chauhan, S.
(2023). Agricultural reforms in India. In:
Trajectory of 75 years of Indian Agriculture
After Independence (Eds., P.K. Ghosh, A.
Das, R. Saxena, K. Banerjee, G. Kar, and D.
Vijay). Springer Nature, Singapore. 775-790.
https://doi.org/10.1007/978-981-19-7997-
230

Kumar, V., Kumar, D., Narain, S., Awalis,
Md., Ritika, and Dwivedi, S. (2024). Smart
agriculture through laser-guided levelling
for the saving of inputs and enhancement
of yield. In: Agriculture Technologies
for Sustainable Development. (Eds., S.
Dwivedi, V. Kumar and Neer Somakka).

New Delhi Publishers. 1-17.

10.

11.

12.

13.

14.

15.

Nikam V. (2023). Economic theories of
entrepreneurship. In:
Development: Theory and Practice (Eds.
J.S. Manhas, P. Slathia, and R. Kumar).
Narendra Publishing house, ISBN: 978-93-
92851-47-6. 34-40.

Nikam V., Veesam H. Chand P., and
(2024).
organizations: Global perspective. In: Agri-

Entrepreneurship

Kumar K. Farmer producer
business Ecosystem of Farmer Producer
Organizations (Eds., R.B. Kale, S.S. Gadge,
P. Kanak Durga, R. Bhat, K. Khandagale
and V. Mahajan). National Institute of
Agricultural Management
(MANAGE) ICAR-Directorate of

Onion and Garlic Research, Pune. 1-9.

Nityashree, M.L. and Saxena, R. (2023).
Food processing industry. In: Trajectory

Extension
and

of 75 years of Indian Agriculture After
Independence (Eds., P. K. Ghosh, A. Das, R.
Saxena, K. Banerjee, G. Kar, and D. Vijay).
Springer Nature, Singapore. 745-759.

Pradhan, A.K., Kumar, D., Chaurasia, H.,
Murmu, S., Samal, 1., Bhoi, T.K., Kumar
G. A. K, and Mondal, B. (2024). Crop
monitoring system integrating with Internet
of Things and Artificial
In: Artificial
Agriculture. Advances in Geographical and

Intelligence.
Intelligence and Smart
Environmental Sciences (Eds., K. Pandey,
N.L. Kushwaha, C.B. Pande, and K.G.
Singh) Springer, Singapore.

Ritika, Kumar, A.A., and Kumar, D. (2023).
Internet of things: future of agriculture.
In: Current Trends in Agriculture & Allied
Sciences (Vol-1) (Eds., R. Almoselhy, R.
Chandran, and A. J. Mary). S. P. Publishing,
Bhubaneswar, Odisha.

Saxena, R., Chauhan, S., Ghosh, D.K,
Kumar, R., Kumar, D., and Das, A. (2023).
Trends and trajectory of Indian agriculture



16.

17.

18.

19.

20.
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In: Trajectory of 75 years of Indian
Agriculture After Independence (Eds., P.K.
Ghosh, A. Das, R. Saxena,
G. Kar, and D. Vijay). Springer Nature,
Singapore. 3-32.

K. Banerjee,

Saxena, R., Singh, R., Agarwal, P., Kumar,
R, and Raman, M.S. (2023). Structure,
performance
Indian agricultural exports. In: Sustainable
Food Value Chain Development (Eds., S.
A. Narula and S.P. Raj). Springer Nature,
Singapore. 295-317.

and competitiveness in

Saxena, R., Srivastava, S.K., Joshi, N., Kumar,
R., and Raman, M.S. (2023). Trajectory of
market reforms. In: Trajectory of 75 years
of Indian Agriculture After Independence
(Eds., P.K. Ghosh, A. Das, R. Saxena, K.
Banerjee, G. Kar, and D. Vijay). Springer
Nature, Singapore. 707-723.

Sendhil, R., Kiran Kumara, T.M., Kandpal,
A., Kumari, B., and Mohapatra, S. (2023).
Wheat production, trade, consumption,
and stocks: Global trends and prospects. In:
Wheat Science, (Eds., O.P. Gupta, S. Kumar,
A.Pandey, M.K. Khan, S.K. Singh and G.P.
Singh). CRC Press.

Srivastava, S.K., Singh, ], and Saxena,
R. (2023). Changing structure of rural
employment. In: Trajectory of 75 years of
Indian Agriculture After Independence
(Eds., P.K. Ghosh, A. Das, R. Saxena,
K. Banerjee, G. Kar, and D. Vijay).
Springer Nature, Singapore. https://doi.
org/10.1007/978-981-19-7997-2_3. 47-56.
and Nikam V. (2024).
primary  agricultural

Veesam H.

Reinvigorating
credit societies into multi-service societies:
An instigators case of T. Narsapuram
society from Andhra Pradesh. In: Agri-
business Ecosystem of Farmer Producer
Organizations (Eds., R.B. Kale, S.S. Gadge,
P. Kanak Durga, R. Bhat, K. Khandagale,
and V. Mahajan). National Institute of

21.

22.

23.

24.

Agricultural ~ Extension = Management

(MANAGE) and ICAR-Directorate of
Onion and Garlic Research, Pune. 121-139.

Veesam H., Mahapatra A., and Nikam
V. (2024). Formation and functioning of
farmer producer organizations for inclusive
extension and advisory services. In: Agri-
business Ecosystem of Farmer Producer
Organizations (Eds., R.B. Kale, S.S. Gadge,
P. Kanak Durga, R. Bhat, K. Khandagale,
and V. Mahajan). National Institute of
Agricultural ~ Extension =~ Management
(MANAGE) and ICAR-Directorate of
Onion and Garlic Research, Pune. 10-26.
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Edited Books

1.

Dwivedi, S., Kumar, V. and Somakka,
N.AN. (2024). Agriculture Technologies
for Sustainable Development. New Delhi
Publishers. Delhi. ISBN no. 978-81-19006-
67-0.

Gathiye, G.S.,, Kumar, V. Kumar, D,
and Pradhan, A. K. (2023.) Recent Trend
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in Agricultural Science. Elphinstone
publications. ISBN no 9788119778027.

Ghosh P.K,, Das, A., Saxena, R., Banerjee,
K, Kar, G., and Vijay, D. (2023). Trajectory
of 75 Years of Indian Agriculture After
Independence. Springer Nature, Singapore.
ISBN no. 978-9811979965

Kumar, R., Kumar, V., Srivastava, S.C., and
Chandel, L.P.N. (2023). Advances in Macro
Economics. Elphinstone publications. ISBN
no. 9788119778423.

Popular Articles

1.

Avilés-Irahola, D. and Subash, S.P. (2023). A
would-be match made in heaven: Activists
and academics for women’s land rights.
Part 1. https://blog.zef.de/?p=8586.

Beck, L.and Subash, S.P.(2024).Blog212-Can
we generate spaces for the transformation
of gender through
services?  https://www.aesanetwork.org/
blog-212-can-we-generate-spaces-for-the-

norms extension

transformation-of-gender-norms-through-
extension-services.

Chand, P, Kiran Kumara, T.M. and
Bal, D. (2023). The Forest Conservation
(Amendment) Bill 2023: What it means to
tree growers. Agriculture Today, 26(9):52-53.

Chand, P., Birthal, P.S., and Kiran Kumara,
T.M. (2023). India’s farmers need financial
motivation to check indiscriminate use
of groundwater for irrigation. Down to
Earth.  https://www.downtoearth.org.in/
blog/water/india-s-farmers-need-financial-
motivation-to-check-indiscriminate-use-of-

groundwater-for-irrigation-90702.

Kumar, D., Kumar, V., Pradhan, A K., Samal,
I, Murmu, S., and Acharya, L.K. (2023).
Bhartiya krishi main drone: Paridrishy
Evam Mahatv. Ankur Magazine, 3: 26-31.

Kumar, V., Kumar, D., Yadav, A.S., and
Berro, S.K. (2023). Pradhan Mantri Fasal

10.

11.

12.

Bima Yojna: Krishi Main Jokhim Ko Kam
Karne Ke Liye Ek Mahatvpoorn Yojna.
Ankur Magazine, 3: 13-16.

Kumar, V. and Pal, S. (2023). Bharat Ki G20
Adhyakshta Aur Vaishvik Khag Samasya
Tatha Prathmik Swasth Ka Samadhan.
Anuvanshiki Pravah, 24-28.

Meena, D.C.
Prioritization  of

and Kumari, M.
food
productivity districts for rural development

(2024).
low grains
planning in India. Indian Farming, 74 (01):
22-24.

Meena, D.C. and Sharma, P. (2023). Fair
market access and remunerative prices
through e-NAM. Intensive Agriculture, 57(3):
27-31.

Meena, D.C.,, Kumar, V., Chand, S., and
Meena, R.B. (2023). Dairy cooperatives
movement in India: Characteristics, status
and challenges. Indian farming, 73 (10): 8-10.

Rajasekar, S., Subash, S.P., Koreleva,
M., and Avilés-Irahola, D. (2023). World
Environment the gap
between gender and the environment.

https://blog.zef.de/?p=8263.

Singh, P. and Kumar, V. (2023). Rajbhasha
Anusandhan Aaur Pragati. Rajbhasha
pravah, 78-82, NBPGR, New Delhi.

Day: Bridging

Newspaper Articles

1.

Saxena, R. and Joshi, L. (2024). The digital
Unlocking AI's promise in
revolutionizing agriculture, Qurius. https://
www.ncaer.org/news/the-digital-harvest-
unlocking-ais-promise-in-revolutionizing-
agriculture.

Kiran Kumara, T.M. and Birthal,
(2023). Green credits for
development of Agriculture. The Hindu
Business Line, July 22, 2023. https://
WWW.

harvest:

P.S.
sustainable

thehindubusinessline.com/

economv/agri-business/green-credits-
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forsustainable developmentofagriculture/ 3. Choudhary, B.B. and Chand, P. (2023). Act

article67108999.ece#:~:text=The%20 fast address farm sector’s vulnerabilities.
Green%20Credit% 20Programmesme%?20 Opinion Article, The Tribune, July 3,
provides%20a%20basic%20 2023. https://epaper.tribuneindia.

framework%20for%20harnessing, But%?20 com/c/72838732.

1t%20als0%200ffers%20solutions.

Technologies/Products Developed

Table 5.1: Technologies/ products certified by ICAR

SINo. Type of Innovations/ Title of Innovations/
Developments Developments
1. Index for measuring heat Methodology

stress (Heat Index-HI)

2. Sustainability mapping = Methodology
for rice cultivation

3. Agroecosystem Diversity Methodology
Index

4. Composite Index Methodology
of Agricultural
Sustainability

5. Composite Effectiveness = Methodology

Index for the extension
and advisory services of
FPOs

Name of Scientist(s)

Pratap S. Birthal, Jaweriah
Hazrana, Digvijay S. Negi,
Ghanshyam Pandey

Raka Saxena and Shivendra K.
Srivastava

Chhabilendra Roul, Prem
Chand, Suresh Pal and Kalu
Naik

Prem Chand, Suresh Pal,
Chhabilendra Roul and Kiran
Kumara T.M.

Haripriya Veesam and Vinayak
R. Nikam
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Awards

Balaji S.].

Fulbright Nehru Postdoctoral Research
Fellowship

Subhash Chand

Lifetime Achievement Award, Agricultural
Economics, Pragati International Scientific
Foundation, Meerut, India & Andaman
Science Association (ASA), Port Blair

S.K. Pandey

Best paper award by the Indian Potato
Association for “Returns to potato research
in India: A case of Kufri Pukhraj”, Potato
Journal, 49(2): 141-148

6 ) Awards and Recognitions

Prem Chand and Rajni Jain

R.S. Deshpande Award by the Institute of
Economics and Social Change, Bengaluru
for the paper “Irrigation water policies for
sustainable groundwater management in
irrigated north-western plains of India”

Vinayak R. Nikam

NABARD Researcher of the Year Award,
from the ICAR-Indian
Research Institute, New Delhi.

Agricultural

Young Scientist Award by the Society for
Community Mobilisation and Sustainable
Development, IARI, New Delhi.

0, HIASH)
o
\F’h

Dr. Vinayak Nikam receiving NABARD Researcher of the Year Award from Honourable Pre51dent of India
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I
Kiran Kumara T.M. S.K. Srivastava
e Uma Lele AERA India/AAEA Mentorship e Member, Working Group on Crop
Programmes Award, 2024 Husbandry, Agriculture Inputs, Demand
Recognitions and Supply, NITI Aayog, Government of
India
P.S. Birthal

e  Chairman, Working Group on Crop
Husbandry, Agriculture Inputs, Demand
and Supply, NITI Aayog, Government of

India

e Member, Quinquennial Review Team
(QRT), ICAR-Central Institute for Research
on Cattle (CICR), Meerut

e  Member, Research Advisory Committee
(RAC), ICAR-National Dairy
Institute (NDRI), Karnal

Research

e  Member, Research Advisory Committee
(RAC), ICAR-Indian Veterinary Research
Institute (IVRI), Izatnagar

e  G. Parthasarthy Memorial Lecture of Indian
Society of Agricultural Marketing (ISAM),
TNAU, Coimbatore

e L.S. Venkataram Memorial Lecture, ISEC,

Bengaluru

e Chief Editor, Agricultural Economics
Research Review, New Delhi

e  Member, Organizing Committee,
International Conference of Agricultural
Economists 2024

e  Member Scientific Committee, International
Conference on From Research to Impact:
Towards Just and Resilient Agri-Food
Systems

Raka Saxena

e  Associate Editor, Agricultural Economics
Research Review

e  Vice-President, Indian Society of

Agricultural Economics

Khem Chand

e Member, Quinquennial Review Team
(QRT), ICAR-NBAGR, Karnal

e Member, Technical Committee on 21st
Livestock Census, DAHD, New Delhi

e  Member, Committee for Formulation of
Rangeland/ Grassland Policy for India,
ICAR-IGFRI, Jhansi

Subhash Chand

° Member, Institute Management Committee,
ICAR-IISWC, Dehradun

Rajni Jain

e  Member, Executive Committee, Indian

Society of Agriculture and Information
Technology (INSAIT) for the year 2023-24

S.K. Pandey
e  Member, Research Advisory Committee,

ICAR-National Research Centre for
Integrated Pest Management, New Delhi

Prem Chand

e Member, Research Programmes Committee,
Indian Society of Agricultural Economics,
Mumbai

e Joint Secretary, Agricultural Economics
Research Association, New Delhi

e Member, Institute Management Committee,
ATARI, Pune

Balaji S.J.

e  Visiting Fellow, International Food Policy
Research Institute, Washington DC.

o_cgézéé)—o
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7 Participation in Scientific Activities

Name of the
scientist

P. S. Birthal

Khem Chand

Rajni Jain

Subhash Chand

Purushottam
Sharma

Table 7.1: Lectures delivered by ICAR-NIAP scientists

Topic

G. Parthasarathy Memorial Lecture at
37* Annual Conference of Indian Society
of Agricultural Marketing (ISAM)

18" Prof. L.S. Venkataramanan Memorial
Lecture

Enhancing fodder

climate change scenario in India

production under

Big data analysis and AIl: Quantitative
techniques for agricultural policy analysis
in Winter School on Quantitative Methods
for Social Sciences

EAREEAEREEEE)

Impact assessment of
technologies

agricultural
Decision trees and random forests using R

Bridging  horizons: Integrating IT
innovations across disciplines

fSforea sfeu srfea & siarfd s-sifthg gy
YT Td URGRI Usie

Digital innovations in agriculture

Al-Drivendigitalinitiativesrevolutionizing
agriculture: A comprehensive overview

Importance of millets for nutritional
security in rural areas

Agri start-ups ecosystem support and
networking economic dimensions of the
growing start-up ecosystem

Start-ups in agricultural marketing:
Ecosystem in India

Venue and date

Centre for Agricultural and Rural
Development  Studies  (CARDS),
September 14, 2023

Agriculture Development and Rural
Transformation Centre (ADRTC),
Institute for Social and Economic
Change  (ISEC), Karnataka,
January 23, 2024

MANAGE, Hyderabad,
March 18, 2024

ICAR-NIAP, New Delhi,
March 14, 2024

ICAR-NIAP, New Delhi, June 30, 2023

ICAR-NIAP, New Delhi, August 8 and
September 18, 2023

ICAR-TIASRI, New Delhi,
September 6, 2023

Department of Computer Science
& Applications, in collaboration
with the UGC-Malaviya Mission
Teacher Training Centre (MM-TTC),
October 31, 2023

ICAR-NIAP, New Delhi,

December 15, 2023

Navsari,  Agricultural  University,
Navsari, Gujarat, February 2-4, 2024
Banasthali  Vidyapith, Banasthali,

Rajasthan, February 28, 2024

ICAR-NIAP, New Delhi,
September 5 and November 21, 2023

SKN Agricultural University, Jobner,

Jaipur, Rajasthan, December 3,
2023
Agricultural University, Kota,

Rajasthan, January 9, 2024
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Name of the
scientist

Prem Chand

Vikas Kumar
Kingsly I. T.

D.C. Meena

Jaya Jumrani

Arathy Ashok

Pavithra S.

Vinayak Nikam

Prabhat Kishore

Ankita Kandpal

Kiran Kumara
T. M.

Topic

Measuring agrobiodiversity and

sustainability index

Measuring agrobiodiversity and

sustainability using index approach

Market access to smallholder’s farmers:
Challenges and prospects

The commodity outlook for rice and
wheat

Knowledge on government schemes in
the agriculture sector

Agriculture  marketing in India:
Institutions, progress and digitalization

Food and nutritional security in India:
Empirical evidence from CES data

Choice modelling

Implications of WTO for Trade in
Fisheries presented in National Webinar
on Indian Fisheries in the Context of
WTO Guidelines

Farmer Producer Organization: Status

and policy support

Farmer Producer Organization: Need,
functioning and guidelines

Business opportunities and value chain
efficiency through FPOs

Synthetic Control Method for impact
assessment

Synthetic Difference in Difference
Method for impact assessment

Regulation and responses to policies for
checking groundwater depletion in India

Economic surplus model

Total factor productivity: Measurement
and approach

Approaches for estimating ecosystem
services

A framework and approaches for valuation
of agro-ecosystem services

Venue and date

Centre for Advanced Faculty Training,
ICAR-TIARI, New Delhi,
January 10, 2024

Division of Agricultural Economics,
ICAR-IARI, New Delhi, August 9, 2023

Rani Lakshmi Bai Central Agricultural
University, Jhansi, June 12, 2023

ICAR-IARI, New Delhi,
January 22, 2024

ICAR-NIAP, New Delhi,
November 8, 2023

KVK, Kota, January 10, 2024

ICAR-NIAP, New Delhi,

March 11, 2024

ICAR-NIAP, New Delhi,

March 26, 2024

Fisheries College and Research

Institute, Tamil Nadu Dr.J.Jayalalithaa
Fisheries University, Thoothukudi,
March 28, 2024

ICAR- Directorate Of Onion And Garlic
Research, Pune, May 1, 2023

Extension Education
Nilokheri, May 16, 2023

College of Forestry, Ponnampet -
Kodagu district, Karnataka,
October 12, 2023

ICAR-IARI, New Delhi,
August 10, 2023

ICAR-TIARI, New Delhi,
January 15, 2024

ICAR-Indian Institute of Water
Management, Bhubaneswar, Odisha,
February 13, 2024

ICAR-NIAP, New Delhi,
March 26, 2024

Institute,

Navsari  Agricultural
Navsari, February 24, 2024

ICAR-TARI, New Delhi,
August 18, 2023

ICAR-TIARI, New Delhi,
January 16, 2024

University,
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Name of the
scientist

Dilip Kumar

Name of the
scientist

P. S. Birthal
Rajni Jain

Prem Chand

Arathy Ashok,
Pavithra S.,

Jaya Jumrani,
Prabhat Kishore,
S.V. Bangararaju,
Dilip Kumar

Sonia Chauhan

Name of the
scientist

P. S. Birthal

Raka Saxena

Topic

Meta-analysis in agricultural research

GIS and mapping of bioinformatics data

on ArcGIS
YD BN GRT forai BT F=MadamRoT

Venue and date

ICAR- NIAP, New Delhi, March
19, 2024, and Navsari Agricultural
University, Navsari, February 24, 2024

AKMU, ICAR-IARI, New Delhi,
September 15, 2023

ICAR-NIAP, New Delhi,
November 8, 2023

Table 7.2: Training attended

Name of the event

Executive Development Programmes
on Leadership Development

Unit level data collection methodology,
data processing and applications

Climate risk management: Policy and
governance

Data science in agriculture

Digital competency, new tools and
software  for efficient computer
applications

Venue and duration

ICAR-NAARM, Hyderabad,
May 22-27, 2023

Goa Institute of Management,
October 6-10, 2023
Lal Bahadur Shastri National Academy

of Administration, Mussoorie,
September 11-15, 2023

ICAR-Indian  Agricultural  Statistical
Research Institute (IASRI), New Delhi,
September 4-15, 2023

ICAR-TIASRI, New Delhi,
January 3-9, 2024

Table 7.3: Presentations in Seminar/Conference/Webinar

Name of the topic/event

Keynote lecture on Policies and
institutions  for transforming
high-value food commodities,
in  XVI Agricultural Science
Congress 2023

Keynote lecture on Policies for
food system transformation
under climate change, in
Conference on Achieving
Sustainable Development Goal
in Challenged Agro-ecosystems
(ASDGCAE-24)

Enhancing export of agricultural
products in Chintan Shivir

ICAR-Central
Institute, Jodhpur, Rajasthan,
March 3, 2024

Venue and duration

Hotel Le Meridian, Kochi, Kerala,
October 12, 2023

Arid Zone Research

NASC complex, New Delhi,
July 7, 2023
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Name of the
scientist

Subhash Chand

Name of the topic/event

Artificial intelligence-led
innovations ~ for  agricultural
transformation: A scoping study
in 31% Annual Conference of
Agricultural Economics Research
Association

Mapping the global research
landscape: Bibliometric analysis of
agri-food systems and nutritional
security in 83 Annual Conference
of the Indian Society of Agricultural
Economics

Regional food trade in Regional
conference on agriculture trade in
BIMSTEC: Opportunities, option
and way forward

Facilitating India’s long-term
exports  from  horticulture:
Key takeaways in 10" Indian
Horticulture Congress, 2023

Mastering market dynamics:
The role of market intelligence
in  International = Conference
on Frontiers in Tobacco and
Commercial Agriculture Towards
Preparedness for Future Farming

Strategy to  make  wheat
production globally competitive
in Dialogue on India to Emerge
a Global Wheat Player organized
by the Trust for Advancement
in Agricultural Sciences (TAAS),
ICAR, and Indian Institute of
Wheat and Barley Research
(IIWBR), Karnal

Meeting the future water demand:
Potential and  prospects  of
expanding micro irrigation in
India in International Conference
on Prospects and Challenges of
Environmental Biological Sciences
in Food Production System for
Livelihood Security of Farmers
(ICFPLS-2023)

Venue and duration

Dr. Rajendra Prasad Central Agricultural
University, Bihar,
December 7, 2023

Odisha University of Agriculture and
Technology, Odisha,
December 18, 2023

Research & Information System for
Developing Countries (RIS), New Delhi,
August 17, 2023

Assam Agricultural University, Assam,
November 6-9, 2023

ICAR-Central Tobacco Research Institute,
Rajahmundry,
December 15, 2023

NASC Complex, New Delhi,
March 22, 2024

Pragati International Scientific Research
Foundation (PISRF), Meerut, & Andaman
Science Association (ASA), Port Blair,
September 18-20, 2023
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Name of the
scientist

Prem Chand,
Sant Kumar, Kingsly
I.T.

Prem Chand

Vikas Kumar

Name of the topic/event

Impact of natural resource
conservation in International
Conference on Sustainable Natural
Resource Management under
Global Climate Change

Enabling policies for sustainable
use of fertilizers in Stakeholders
Dialogue on Enhancing Fertilizer
Use Efficiency for Sustainable Soil
Health

Sustainable agricultural
development priorities of Indian
states in International Conference
on Rejuvenating Salt Affected
Ecologies for Land Degradation
Neutrality under Changing Climate

Socio-economic aspects of soil,
restoration and improvement of
soil health in Brainstorming Session
on Restoration and Improvement
of Soil Health

Prioritizing adaptation options
based on cost-benefits analysis
in  Annual Project Review and
Planning Meeting of project Atlas
of Climate Adaptation in South Asian
Agriculture (ACASA)

Enhancement of millets production
in India through increase in exports
of millets in National Seminar on
Sustainable Emerging Approach in
Agri-business Development

International trade in millets for
enhancing economic growth and
ensuring global food security
in National seminar on Recent
approaches for production and
value addition of millets ( Sri Anna)
in changing climate scenario

Government schemes for
promotion of organic and natural
farming in India and way forward
in  International = Agriculture
Conference on Natural Vs Organic
Farming: In Context to Bharatiya
Agriculture

Venue and duration

Soil Water Conservation Society India,
NASC Complex, New Delhi,
November 7-10, 2023

NASC Complex, New Delhi,
September 28-29, 2023

ICAR- Central Soil Salinity Research
Institute, Karnal,
February 15, 2024

National Academy of Agricultural
Sciences, New Delhi,
October 28, 2023

Kathmandu, Nepal,
December 13, 2023

Department of Agricultural Economics,
Nagaland University, Nagaland,
November 1-3, 2023.

Integral University, Lucknow,
September 29, 2023.

GujaratNatural Farming Science University,
Anand IIMT University Meerut, Hindustan
Agricultural Research Welfare Society,
December 24-26, 2023
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Name of the
scientist

Arathy Ashok

Prabhat Kishore

Balaji S. J.

Kiran Kumara T. M.

Dilip Kumar

Name of the topic/event

ICT mediated  agro-advisory
services: Gendered access and
impacts in ISEE National Seminar
on Evolving extension science
towards secondary agriculture for
sustainable development

Regulation and responses to
policies for checking groundwater
depletion in India: Evaluation
using  Synthetic  Difference-in-
Difference approach in 18" Annual
Conference on Economic Growth
and Development

Spatial growth and convergence in
Indian agriculture in Agricultural
& Applied Economics Association
(AAEA) Annual Meeting 2023

A machine learning approach to
insurance choice and crop revenue
risk reduction in National Seminar
on Indian Agriculture @ 75 -
Achievements, Challenges, and
Way Forward

The value of ecosystem services
from  sustainable  agricultural
practices in India: Implications for
re-purposing agricultural subsidies
in International Conferences on
Sustainable = Natural Resource
Management under Global Climate
Change organized by the Soil
Conservation Society of India

Drone application for cost effective
production in natural farming
in 1% International Agriculture
Conference on Natural vs Organic
Farming in Context to Bharratiya
Agriculture

Venue and duration

University of Agricultural Sciences (UAS),
Bengaluru,
June 22-24, 2023

Indian Statistical Institute, New Delhi,
December 18-20, 2023

Washington DC, USA,
July 25, 2023

Department of Economics,
Pondicherry University,
July 21, 2023

New Delhi,
November 7-10, 2023

GujaratNatural FarmingScience University,
Anand IIMT University Meerut, Hindustan
Agricultural Research Welfare Society,
December 24-26, 2023

Table 7.4: Seminar/Conference/Webinar/Workshop/Panel Discussion attended

Name of the
scientist

P. S. Birthal

Name of the event

Panel

discussion on Road Map for

Venue and duration

A.P. Shinde Symposium Hall,

Indian Agricultural Research, Education
and Extension for Amrit Kaal 2047 in
Foundation Day Programme of National
Academy of Agricultural Sciences

NASC Complex,
June 4, 2023
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Name of the Name of the event

scientist

Workshop on Preparation for The Next
Phase of World Bank Funded Project of

Senior Officials

Review-Cum-Workshop

ZTMCs/ABIs in

Agricultural Education Under the ZTMC
ICAR-NAARM, Hyderabad

Agricultural Exports

Workshop on  Agriculture

Transition

Mid-Term Review of ICAR-IFPRI Work

Plan

Brainstorming workshop on Roadmap for
Increasing Targeted Milk Production in
India during Amrit Kal

Expert  consultation
Preparedness for Indian agriculture

5t International Conference on Sustainable
Natural Resource Management Under
Global Climate Change

19" Foundation Day of Protection of Plant
Varieties’ and Farmers Rights Authority

(PPV&FRA)

Golden Jubilee National Conference on
India’s Growth Trajectory During Amrit

Kaal
P.S. Birthal, Foundation Day Programme
Sant Kumar, National Academy of Agricultural Sciences
D.C. Meena Stakeholder Dialogue

Health

P.S. Birthal, Khem @ Stakeholder Consultation
Chand, Benefits of Solar Based Micro Irrigation

S. K. Srivastava,
Prabhat Kishore,
Sant Kumar

P. S. Birthal, Workshop on Policies and Strategies for
Prem Chand Expansion of Trees Outside Forests in Arid

Region of India

P. S. Birthal, 95" Foundation Day/ Technology day of

N.R. Kumar the ICAR Society

Enhancing
Fertilizer Use Efficiency for Sustainable Soil

Venue and duration

KAB-II, Pusa Campus,
June 14, 2023

ICAR IP&TM Unit, KAB I,
New Delhi,
June 28, 2023

Department of Agriculture and
Farmers Welfare, ICAR,

July 7, 2023

The World Bank, HT Building,
New Delhi, August 2, 2023

NASC Complex, New Delhi,
August 4, 2023

ICAR-National Dairy Research
Institute, Karnal,
August 24, 2023

NAAS, New Delhi,
September 25, 2023

Soil Conservation Society of
India (SCSI), NASC, New Delhi,
November 7-10, 2023

NASC Complex, New Delhi,
November 17, 2023

The Department of Finance and
Business Economics, University
of Delhi, South Campus,
November 17, 2023

A.P. Shinde Symposium Hall,
NASC Complex, June 5, 2023

TAAS, NASC Complex, New
Delhi,
September 28-29, 2023

ICAR-NIAP, New Delhi
March, 18, 2024

Agricultural Research Station,
Sri Karan Narendra Agriculture
University, Sikar, Rajasthan,
September 8, 2023

ICAR, NASC Complex,
July 16, 2023
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Name of the
scientist

P.S. Birthal,
Vikas Kumar

P.S. Birthal,
N.R. Kumar,
Prem Chand

P. S. Birthal,

Raka Saxena, Khem
Chand,

N.R. Kumar,

Prem Chand,
Purushottam
Sharma,

Prabhat Kishore
S.V. Bangararaju

N.R. Kumar

N.R. Kumar, Balaji
S.J.

N.R. Kumar,
Khem Chand

Khem Chand

Name of the event

TR ISTHTYT Hraf-aa Ifafa, It feeeh @ 1040t
ELIHERED

31* Annual Conference of the Agricultural
Economics Research Association (AERA)

Regulations & Governance Issues in Indian
Seed Sector

The Future Food System Summit
organized by Department of Sustainable
Use of Natural Resources, University of
Hohenheim, Germany and ICAR-IARI,
New Delhi

South Asia Regional Workshop on Climate
Change and Economy-Wide Modelling,
Centre for Agricultural and Rural
Development Studies (CARDS)

First Global Symposium on Farmers Rights

Workshop on Pastoralism in Jammu and
Kashmir-Issues, Challenges and Way
Forward

Global Dialogue on Sustainable Mobility:
Embracing Pastoralist Lifestyle

Workshop on Grassland Policy Issues

National ~Conference on Enhancing
Agricultural ~ Productivity: Integration
of Improved Inputs, Technology &
Mechanization

Investment for Advancing Climate Resilient
Agri-Food Systems

Maru Manthan, Jaisalmer, Rajasthan

Venue and duration

T . R IHURRT, T.T g uReR,
November 16, 2023

DRPCAU, Samastipur,
December 7-9, 2023

Bihar,

IFPRI, ICAR Lecture Hall,
NASC Complex, Pusa,
September 26-27, 2023

ICAR-IARI, New Delhi,
February 21-22, 2024

Tamil Nadu
University, Coimbatore
February 20-23, 2024

Agricultural
(T.NL),

FAO Rome & Ministry of
Agriculture and Farmers Welfare,
Government of India, NAAS
Complex, New Delhi,

September 12-15, 2023

Sher-i-Kashmir International
Conference Centre, Srinagar, July
31-August 1, 2023

August 17, 2023 (Online)

ICAR-IGFRI, Jhansi,
August 16, 2023

ASSOCHAM, Hotel Taj
Mansingh, New Delhi,
October 26, 2023

FAO, NITI AYOG and MoA&FW,
India International Centre, New
Delhi, January 18-19, 2024

Desert Resource Centre, Bikaner,
Rajasthan, February 9-10, 2024
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Name of the
scientist

P.S. Birthal
Rajni Jain

Rajni Jain

Purushottam
Sharma

Name of the event

The Moral Economy of Camel Milk
Marketing

Challenges and Opportunities in
Pastoral Territories of Life in Asia

National Lunch of India
Employment Report 2024: Youth
Employment, Education and Skills

Knowledge Exchange Event: Scaling
Digitalization for Sustainable and Climate
Smart Agriculture in India and Southeast
Asia

Artificial Intelligence (AI) and Internet of
Things (IoT) for Digital Agriculture (FG-
Al4A)

National Conference on Generative Al
in Practice for Empowering Agricultural
Research Productivity

Enhancing The Adoption of Digital
Technologies in Agriculture

26™ Annual Conference of the Society of
Statistics and Computer Application

Cultivating Tomorrow: Advancing Digital
Agriculture Through IoT and Al

Digital Agriculture for Internal Discussion
and Deliberation

Workshop on True Value and Cost
Accounting in Organic Agriculture

Virtual Conference on Linking Farmers to
Markets: Barriers, Solutions, and Policy
Options

Technical Brainstorming Session on
“Agriexcellence”

Venue and duration

Institute of Development Studies,
University of Nairobi,
March 21, 2024

Indigenous Peoples’ and
Community Conserved Areas and
Territories (ICCAs) Consortium,
Asia and Pacific mega region,
March 22, 2024

The Institute for Human
Development and ILO,
Kamaladevi Complex of India
International Centre, New Delhi,
March 26, 2024

Hotel Jaypee Continental, Vasant
Vihar, New Delhi,
November 9, 2023

ITU/FAO Focus Group,
May 22-24, 2023

ICAR-National Research Centre
for Grapes, Pune,
September 11-12, 2023

Intellicap, Delhi, Bengaluru,
September 13, 2023

Banashthali Vidyapith, Banasthali,
Rajasthan, February 26-28, 2024

ICAR and Department of
Telecommunications,

Ministry of Communications,
Government of India, NASC
Complex, New Delhi,

March 18-19, 2024

NASC Complex, New Delhi,
March 20, 2024
Mongolian Productivity

Organization and APO, Tokyo,
October 10-12, 2023

Asian Development
Bank Institute (ADBI),
August 16-18, 2023
C-DAC, Delhi,
September 13, 2023
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Name of the
scientist

Prem Chand

Prem Chand,

Vikas Kumar,
Arathy Ashok,
Prabhat Kishore
Kiran Kumara T.M.
Ankita Kandpal

Prem Chand,
Kiran Kumar T.M.

Vikas Kumar

D.C. Meena

Vinayak R. Nikam

Balaji S. J.

S.V. Bangararaju
Prabhat Kishore,
D.C. Meena

Kiran Kumara T. M.

Name of the event

ACASA Heuristics Model Workshop on
Analytic Hierarchy (AHP) for Multi-
Criteria Decision Making in Adaptation
Technology Selection: Suitability and Socio-
Economic Barriers

International Conference on From Research
to Impact: Towards Just and Resilient Agri-
Food Systems

Bio-Resources  Circularity for
Ecological Transformation in India

Agro-

Annual Hindi conference

Rajbhasha Chhamahi Baithak

ADBI Virtual Conference Linking Farmers
to Markets: Barriers, Solutions, and Policy
Options

CGIAR Policy Seminar Series on Payments
for Ecosystem Services: Win-Win Solutions?

International Extension Education
Congress — 2023 on Rural Transformation
and Sustainable Agri-Food System through
Community Based Organisation (CBO)
Oriented Extension Strategy

11" National Seminar on Transformative
Agriculture and Sustainable Development:
Rethinking Agriculture for a Changing
World

Spring 2023 Chicago Fulbright Scholar
Enrichment Seminar

Unleashing Africa’s Trade in Services
Through Progressive Liberalization

Workshop on Advances in Difference in
Differences

Venue and duration

BISA, New Delhi,
March 28, 2024

NASC Complex, New Delhi,
October 9-12, 2023

World Agroforestry ICRAF and
GIZ, South Asia, New Delhi,
June 22-23, 2023

Pune, September 14-15, 2023

AP Shinde Hall, NASC, New
Delhi, November 16, 2023

Asian Development
Bank Institute (ADBI),
August 16-18, 2023

International Food Policy
Research Institute (IFPRI), South
Asia Regional Office, New Delhi,
September 21, 2023

Rajasthan Agricultural Research
Institute, Jaipur, Rajasthan,
December 18-20, 2023

Maharana Pratap University
of Agriculture and Technology
(MPUAT), Udaipur,

March 5-7, 2024

Chicago, Illinois,
April 12-15, 2023

World Bank, Washington DC,
June 1, 2023

IFPRI, SAO, New Delhi,
July 27, 2023
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Name of the Name of the event

scientist

Venue and duration

Kiran Kumara T. M.  Workshop on Economic Valuation of Mongabay-India, in collaboration

Ecosystem Services by MI-INSEE

Ankita Kandpal Workshop on SRIJAN:

ZTMCs & ITMUs

Meetings attended by the scientists
P. S. Birthal

e ICAR Regional Committee No. V., NASC
Complex, April 27, 2023

e ICAR-Regional Committee No. VII, ICAR-
CIAE, Bhopal, Madhya Pradesh, August 18,
2023

e ICAR Regional Committee No. VI, ICAR-
CSWRI, Avikanagar, Rajasthan, November
3,2023

e JCAR-Regional Committee No. III, NASC
Complex, New Delhi, December 1, 2023

e ICAR Regional Committee No. VIII, ICAR-
CIBA, Chennai, February 15-17, 2024

*  QRT Meeting of ICAR-Central Institute for
Research on Cattle, Meerut, CIRC, Meerut,
May 30, 2023

*  QRT Meeting of ICAR-Central Institute for
Research on Cattle, Meerut, ICAR-CIRC,
Meerut, October 6, 2023

e Research Advisory Committee (RAC)
meeting of NDRI, Karnal, June 27-28, 2023

e RAC meeting of ICAR-NDRI, Karnal,
Haryana, March 21, 2024

e Working Group on Demand and Supply
Projections, NITI Aayog, August 7 &l11,
2023.

e Research Advisory Committee (RAC)
meeting of ICAR-Indian Institute of Wheat
& Barley Research (IIWBR), Karnal, October
27,2023

with  theIndian Society for
Ecological Economics (INSEE),
July 19, 2023.

Empowering NASC Complex, New Delhi,

January 17-19, 2024

Review meeting of the CG Centres, NASC
Complex, February 6, 2024

Directors and VC meeting, NASC Complex,
February 26-27, 2024

Expert Consultation on “Smart Animal
Farming: Perspective Planning Towards
5 Trillion Economy” NAAS, New Delhi,
March 22, 2024

Khem Chand

Development of Annual Capacity Building
Plan (ACBP) of ICAR/DARE for 2023-24,
KAB-II, ICAR, New Delhi, May 10, 2023

QRT Meeting, ICAR-National Bureau of
Animal Genetics Resources (NBAGR),
Karnal, Haryana, October 30-31, 2023

Rajni Jain

ReviewmeetingforeHRMSimplementation,
ICAR, New Delhi April 12 &April 25, 2023

Working group meeting on IoT and 5G Use
Cases in Agriculture, April 10, 2023

National working group 20 corresponding to
ITU-T SG-20, Ministry of Communications,
Government of India, June 5, 2023

Sant Kumar

Research Advisory Committee meeting of
ICAR-NCIPM, New Delhi, October 6-7,
2023

Prem Chand

TOFI Review, Planning and Target Setting
Meeting, Goa, February 27-28, 2024
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Vikas Kumar

e  Scientific Advisory Committee meeting of
KVK, Bhind, MP, June 10, 2023

D.C. Meena

*  Monitoring of SPS and TBT measures
organized by Ministry of Commerce and
Industry, Vanijya Bhawan, December 22,
2023

S.V. Bangararaju

e Expert committee meeting of Genetic
Engineering Appraisal Committee (GEAC),
Ministry of Environment Forests & Climate
Change, New Delhi, February 19, 2024

Participation in mass media
P.S. Birthal

e  Discussion on Doubling Farmers Income ,
Sansad TV, June 2, 2023

e  Discussion on Mandi.com show, DD Kisan,
July 1, 2023

e  Discussion on Mandi.com show, DD Kisan,
July 30, 2023

e Discussion on Budget 2024, DD Kisan,
February 01, 2024

Khem Chand

e Hello Kisan: Agricultural Budget, DD
Kisan, February 2, 2024

N.R. Kumar

e  “Sach ke Saath” (Hd D YY) programme,
DD Kisan, February 27, 2024

e Radio talk on Kisan kee baat: Krishi me
shiksha evam rojgaar ke awsar” (f<m &1
qra: fova—a d R d ISR & 3fawR),
December 2, 2023

Purushottam Sharma

e Hello Kisan: Agricultural Budget, DD
Kisan, February 2, 2024

Prem Chand

e FPO §THR RGN IR BT o D of, All
India Radio, April 6, 2023

o fhaM @ 9w SN 9 IET BT AHST
TRy IR 3oiifddT # Hg<d, All India Radio,
FM Gold, January 11, 2024

o [BUM @I 91 SfARA qoie 2024—25 H PN T
qgure, All India Radio, FM Gold, February
1,2024

e  Choudhary B.B. and Chand P. 2023. Act
fast address farm sector’s vulnerabilities.
Opinion Article, The Tribune, July 3,
2023,  https://epaper.tribuneindia.com/c/
72838732

Vikas Kumar

e Hello Kisan: Kisan Utpadak Samuha, DD
Kisan, May 26, 2023

Balaji S.].

e  Outreach interview, UGA Today. “Meet
UGA’s International Fulbright Visiting
Scholars”, March 29, 2023. https://news.
uga.edu/meet-ugas-international-fulbright-
visiting-scholars/
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8 Management Committee Meetings

Research Advisory Committee (RAC) Dr. Khem Chand Member

. Principal Scientist (Ag. Secretary
ICAR-NIAP successfully conducted the final Do), (AR NITAP,

meeting of the X RAC on August 21, 2023, New Delhi

under the chairmanship of Dr. Harsh K.

Bhanwala, Former Chairman, National Bank for Institute Management Committee (IMC)
Agriculture and Rural Development (NABARD).
RAC members reviewed the progress of the
ongoing research programmes under all the  Table 8.2: Institute Management Committee
themes and provided valuable suggestions and
recommendations for improving future research

The newly constituted IMC is as follows:

Dr. P.S. Birthal Chairman

] Director, ICAR-NIAP,
agendas. The following members attended the  Now Delhi

meeting (Table 8.1).

Director (Animal Member
Table 8.1: Research Advisory Committee Husbandry)
Animal Husbandry
Dr. Harsh K. Bhanwala Chairman Development Department,
Former Chairman, GNCTD of Delhi, Zorawar
National Bank for Agriculture and Singh Marg, Near Pul
Rural Development, Mumbai Mithai. Tis Hazari
Dr. Shashanka Bhide Member Delhi- 110 054
Senior Advisor, Director of Agriculture Member
National Council of Applied Department of Agriculture,
Economic Research, New Delhi Punjab Kheti Bhawan,
Dr. S.A. Wani, Member Institutional Site No 204,
. Phase-6
Dean, Faculty of Horticulture, Mohali. Puniab
SKUAST, Srinagar ohal, Tunja
Vice Chancellor Member

Prof. J.V. Meenakshi Member

Maharana Pratap University
Indraprastha Institute of

of Horticulture, Anjanthali,

Information Technology, Karnal, Haryana — 125 004
New Delhi . .

Dr. Birpal Singh Member (non-
Dr. P. Kumar Member RZ-35, Hans Park, West official)
Former Head, Sagarpur,
Division of Agricultural New Delhi- 110 046
ECOI‘IOI’I’I]CS', [CARHIAR, Dr. Tarun Kumar Gupta Member (non-
G RZ-17, Maruti Gali, official)
Dr. P. S. Birthal Member Surakhpur Road, Gopal
Director, ICAR-NIAP, Nagar, Najafgarh,

New Delhi New Delhi- 110043
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Dr. Prawin Arya

Head (A), Forecasting

& Agricultural Systems
Modelling, ICAR-TIASRI,
Pusa,

New Delhi -110 012

Dr. Alka Singh

Head, Division of
Agricultural Economics,
ICAR-IARI, Pusa,

New Delhi- 110 012

Dr. Ranjit Kumar
Principal Scientist,

Agribusiness Management

Division,
ICAR-NAARM,
Rajendranagar,
Hyderabad 500 030,
Telangana

Dr. A K. Dixit,

Principal Scientist, Dairy
Economic, Statistics and
Management Division,
ICAR-National Dairy
Research Institute,
Karnal-132 001, Haryana

Member

Member

Member

Member

ADG (EQA&R) Member
ICAR, Krishi Anusandhan

Bhawan-II,

Pusa, New Delhi-110 012

Sh. K.K. Sharma Member
CEF&AO, ICAR-Indian

Agricultural, Statistical

Research Institute (IASRI),

Pusa, New Delhi-110 012

Sh. Navdeep Kumar Sharma Member
Administrative Officer, Secretary
ICAR-NIAP,

New Delhi- 110 012

Institute Research Council (IRC)

The annual Institute Research Committee (IRC)
meeting of the Institute was held on January 19,
2024, under the chairmanship of the Director,
ICAR-NIAP. Dr. R.S. Siddhu, Former Registrar
Punjab Agricultural University, Ludhiana, was
the external expert. The Chairman briefed the
experts about the agenda of the IRC meeting and
introduced the research themes. All the scientists
presented the progress of their research projects
during 2022-23 and research plans for the
following year.

— S, o
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@) Other Institute Activities

Annual Day

The ICAR-NIAP celebrated its 32" Annual Day
on May 2, 2023. On this occasion, Dr. P. K. Joshi,
Former Director, IFPRI, South Asia, delivered
Professor Dayanatha Jha memorial lecture
on Innovation-Policy Connect for Inclusive and
Sustainable Agriculture. A Panel Discussion on
ChatGPT and Generative Artificial Intelligence
was also organized.

Releasing of publications by dignitaries on 32"
Annual Day

Har Ghar Tiranga and Meri Maati Mera
Desh Campaign

ICAR-NIAP celebrated Har Ghar Tiranaga and
Meri Maati Mera Desh Campaign on August 14,

"

Har Ghar Tiranaga and Meri Maati Mera Desh
Campaign

2023. All staff participated enthusiastically in
these events.

Swachhata Pakhwada Phase -1

ICAR-NIAP celebrated Swachhata Pakhwada
from 15 September to 02 October 2023. Several
activities were organized to keep institute
premises clean. A special Swachhta drive was
organized by the NIAP team to keep NH-8
and tourist places clean. Lectures were also
organized to motivate school children and
villagers to keep their surroundings clean. A
poster competition on clean India was also
organized at the institute.

during Swachhata Pakhwada
World Soil Day

ICAR-NIAP celebrated World Soil Day on
December 7, 2023.

Swachhata Pakhwada Phase — I1

As a part of Swachhata Pakhwada, ICAR-NIAP
conducted different activities from December 16
to 31, 2023. Activities included the Swachhata
Pledge, cleaning office premises, and cleanliness
drive in adopted villages and public places by
organizing competitions related to cleanliness,
hygiene, and plastic waste management.
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Swachhata Pakhwada activities, December 16-31, 2023

ICAR Zonal Sports
(Central Zone) — 2023

Tournament

ICAR-NIAP contingents participated in the
ICAR Zonal Sports Tournament (Central Zone)
— 2023 at the Sports Ground of Tatya Tope
Stadium, Bhopal during December 18-21, 2023.
The Institute team participated in Volleyball
(Shooting), Table Tennis, Badminton, Cricket and
other individual athletic and game events. Ms.
Sonia Chauhan, Technical Officer, ICAR-NIAP,
secured Silver Medal in chess competition.

ICAR Zonal Sports Tournament 2023

Interaction Meeting

Shri Manoj Ahuja, Secretary, Ministry of
Agriculture & Farmers Welfare visited the
Institute on January 10, 2024, to interact with the
faculty.

Foreign Delegation Visit

Dr. Seth Meyer, Chief Economist, United States
Department of Agriculture (USDA), visited

ICAR-NIAP on January 29, 2024.
'!:: " - .

Interaction meeting with Dr. Seth Meyer, USDA

Release of Working Group Report

Report of the NITI Aayog Working Group on
“Crop Husbandry, Agriculture Inputs, Demand
and Supply” prepared under the chairmanship
of Dr. P.S. Birthal, Director, ICAR-NIAP was
released on February 21, 2024.
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Official Language Implementation
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1 ()) Personnel and Budget

Personnel
Scientific
S.No. Name Designation
1. Dr. Pratap Singh Birthal Director

Dr. Shiv Kumar

Dr. Raka Saxena

Head, Division of Agricultural Market and Trade

Head, Division of Technology and Sustainable
Agriculture

4. Dr. Nalini Ranjan Kumar Principal Scientist (Ag. Economics)

5 Dr. Khem Chand Principal Scientist (Ag. Economics)

6. Dr. L. Sekar Principal Scientist (Ag. Economics)

7. Dr. Rajni Jain Principal Scientist (Computer Application in
Agriculture)

8. Dr. Subhash Chand Principal Scientist (Ag. Economics)

9. Dr. Naveen Prakash Singh’ Principal Scientist (Ag. Economics)

10. Dr. Sant Kumar Principal Scientist (Ag. Economics)

11. Dr. Anil Kumar Principal Scientist (LPM)

12. Dr. Purushottam Sharma Principal Scientist (Ag. Economics)

13. Dr. Prem Chand Senior Scientist (Ag. Economics)

14. Dr. Vikas Kumar Senior Scientist (Ag. Economics)

15. Dr. Shivendra Kumar Srivastava Senior Scientist (Ag. Economics)

16.  Dr. Kingsly Immanuelraj T. Senior Scientist (Ag. Economics)

17. Dr. Dinesh Chand Meena Senior Scientist (Ag. Economics)

18.  Dr. Vinayak Ramesh Nikam Senior Scientist (Ag. Extension)

19. Dr. Jaya Jumrani Senior Scientist (Ag. Economics)

20.  Dr. Arathy Ashok Scientist (Ag. Extension)

21. Dr. Pavithra Srinivasamurthy Scientist (Ag. Economics)

22. Mr. Subash S. P.” Scientist (Ag. Economics)

23.  Dr. BalajiS. . Scientist (Ag. Economics)

24, Mr. S. V. Bangararaju Scientist (Ag. Economics)

25. Dr. Prabhat Kishore Scientist (Ag. Economics)

26. Dr. Ankita Kandpal Scientist (Ag. Economics)

27. Dr. Kiran Kumara T. M. Scientist (Ag. Economics)

28.  Mr. Dilip Kumar Scientist (Computer Application and IT)

"On deputation to Commission on Agricultural Costs and Prices, Ministry of Agriculture and Farmers Welfare,
Government of India, New Delhi.

** On study leave
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Technical
S.No. Name
1. Mr. Khyali Ram Chaudhary
2. Mr. Mangal Singh Chauhan
2 Mrs. Sonia Chauhan
4. Mr. Satender Singh
Administrative
S.No. Name
1. Mr. Navdeep Kumar Sharma
2. Mr. Bijender Singh Tewthia
2l Mr. Mohammad Irfan
4. Mr. Inderjeet Sachdeva
5. Mr. Yatin Kohli
6. Mr. Harish Vats
7 Mr. Ajay Tanwar
8. Mr. Deepak Tanwar
9. Mr. Mahesh Kumar
10. Mrs. Kanika Arora

Skilled Supporting Staff

S. No.
1.

Name
Mr. Mahesh Pal

Promotions & Transfers

S. No.
1.

Name and Designation

Designation

Chief Technical Officer
Chief Technical Officer
Chief Technical Officer
Technical Officer

Designation

Administrative Officer

Principal Private Secretary

Assistant Finance & Accounts Officer
Assistant Administrative Officer
Assistant

Assistant

Assistant

Personal Assistant

Lower Division Clerk

Lower Division Clerk

Designation
Skilled Supporting Staff

Mrs. Pavithra Srinivasamurthy, Scientist, promoted in the next higher grade from Level 11 to

Level 12 under C.A.S w.e.f. 15.09.2021

Dr. Jaya Jumrani, Scientist, promoted in the next higher grade from Level 11 to Level 12 under
C.ASw.ef. 15.09.2022 and re-designated as Senior Scientist w.e.f. 08.05.2023

New Joining

S.No. Name and Designation Joined on
1. Dr. Shiv Kumar, Head, Division of Agricultural Market and Trade 17.07.2023
2. Dr. Raka Saxena, Head, Division of Technology and Sustainable Agriculture 17.07.2023
3. Dr. Anil Kumar, Principal Scientist (LPM) 11.12.2023
4 Mr. Bijender Singh Tewthia, Principal Private Secretary 02.11.2023

Study Leave

S.No. Name and Designation Study Leave Period

1. Mr. Subash S.P., Scientist 20.07.2021 to 19.07.2024
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I
Budget
Table 10.1: ICAR-NIAP Expenditure, 2023-24 (Rs. in Lakhs)

Head Expenditure
Grants for Creation of Capital Assets (Capital)
Works 6.31
Equipment 7.62
Information Technology 28.63
Library Books and Journals 19.02
Furniture & Fixtures 5.42
Others 0.00
Total Capital Expenditure (A) 67.00
Grant in Aid-Salaries (Revenue) 989.82
Pension and other Retirements Benefits 40.65
Total Establishment Expenses (B) 1030.47
Grant in Aid-General
Travelling Allowance 8.68
Research and Operational Expenses 208.07
Administrative Expenses 247.28
Others 0.97
Total Expenditure Grant in Aid-General (C) 465.00
Grand Total (A+B+C) 1562.47
SCSP Grant in Aid Capital 19.98
SCSP Grant in Aid General 20.00
Total Expenditure SCSP (D) 39.98
Total Expenditure including SCSP (A+B+C+D) 1602.45
Revenue Receipt 20.54
Budget of Externally Funded Projects (Expenditure) 119.12
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