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Preface

Research (NIAP) has accelerated its research efforts to contribute to the

agricultural development goals, and foster partnerships with various

government departments and research organizations. The year under report

witnessed an enhanced level of engagement of scientists with the activities

of research, capacity building, and policy communication. In particular, there

has been a focus on the measurement of sustainability of agriculture, doubling

farmers’ income, market reforms, and price forecasting. ICAR-NIAP has also

stepped up its collaboration with sister institutes of ICAR, state agricultural

universities and other academic institutions. The outreach of the capacity building programs and

publications have also shown significant improvement. This was clearly evident from the citations
of the publications and participation in various activities of the Institute.

The ICAR-National Institute of Agricultural Economics and Policy

The significant research contributions of the Institute pertain to the area of agricultural
transformation, climate-resilient and sustainable agriculture, technology foresight, extension
advisory services, commodity value chains and modelling, resource use planning, and micro-
irrigation. The Institute was also actively engaged in policy dialogue with the Department of
Agriculture, Cooperation and Farmers” Welfare for doubling farm income, and price forecasting.
Fertilizer policy, commodity price stabilization, the policies for sustainable agriculture, and
export policy are some of the areas where the Institute has provided proactive inputs for decision
making. The capacity development for agricultural policy research in the national agricultural
research system is another important mandate of ICAR-NIAP. The Institute organized courses for
collaborating partners and other social scientists. A reference book on the quantitative methods
was also published. The Institute also organized one training program for the probationary officers
of the Indian Economic Services. The Institute maintained linkages with the Ministry of Finance,
NITI Aayog, CG Centres, NABARD and other organizations of repute.

On behalf of the Institute, I sincerely thank Dr Trilochan Mohapatra, Secretary, DARE and
Director General, ICAR, Shri Sanjay K. Singh, Additional Secretary, DARE and Secretary,
ICAR, and Shri B. Pradhan, Additional Secretary, DARE and Financial Advisor, ICAR for their
guidance and continuous support. Thanks are also due to Dr R.C. Agarwal, Deputy Director
General (Ag Education) and Dr G. Venkateshwarlu, Assistant Director General (EQA&R) for
their support in undertaking various activities of the Institute. Members of the Institute
Management Committee and Research Advisory Committee provided invaluable guidance.
I sincerely thank all my colleagues for their cooperation, particularly Dr S. K. Srivastava for
coordination of the Annual Report, and Dr Prem Chand, Dr Kingsly I., Dr Balaji S. ]J. and Ms
Sonia Chauhan for their help in the compilation of the material.

S A
(Suresh Pal)
Director

ICAR-National Institute of

April 30, 2020 Agricultural Economics & Policy Research
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Executive Summary

The ICAR-National Institute of Agricultural
Economics and Policy Research (NIAP) acts as a
think tank of the Indian Council of Agricultural
Research (ICAR)in agricultureandsciencepolicy.
The ICAR-NIAP undertakes policy studies on
contemporary agricultural development issues
through in-house and collaborative research,
and makes persistent efforts in strengthening
agricultural economics and policy research
through capacity building training programmes.
The Institute also sensitizes policy planners
and ICAR about the emerging challenges and
priorities for agricultural development and
strategies to address them. The research is
mainly conducted under the three major themes,
viz. Agricultural Growth and Development,
Technology and Sustainable Agriculture, and
Markets and Trade. A brief account of research
achievements and other activities undertaken
by the Institute during the year 2019-20 is given
below.

Research Achievements
Agricultural Growth and Development

Under the theme Agricultural Growth
and Development, focus was on structural
transformation of agriculture and rural economy,
regional development, investment in agriculture,
diversification, farm mechanization, doubling
farmers” income, governance, and nutrition
related issues.

Productivity trends in agriculture clearly indicate
that the shift of labour from agriculture has not
affected the output. During the period 2006 to
2016, agricultural workers have withdrawn from
farming at varying rate in all the major states
except Himachal Pradesh. But, labour-shift did
not affect agricultural output. In fact, agricultural
output increased along with the convergence in

both land and labour productivities. Expanding
labour intensive industrial and services clusters
in rural areas would augment this transition.
On output side, investing in on-farm assets
and research, realigning production to market
demand and consumer taste are measures to
speed-up the transformation.

Rural areas in most of the states have witnessed
notable increase in non-farm employment
between 2011-12 and 2017-18. Change in the
share of rural non-farm employment was as
high as 58 per cent in Bihar, 48 per cent in
Chhattisgarh and 40 per cent in Haryana. Such
transitions are helping farm households to
diversify their sources of income. A large gap
exists in male and female labour participation in
non-farm enterprises in several states. However,
the gap is reducing over time. In 117 aspirational
districts identified by NITI Aayog, farmers with
marginal and small holdings, especially male-
headed households, diversifed their income
through non-farm participation. On the other
hand, households with medium and large
farm holdings concentrated on agriculture as
they could generate considerable marketable
surplus and income. Possessing ration card and
MGNREGA job card were negatively related
with diversifying away from cultivation.

Improvements in Productivity of agriculture
and non-farm participation have raised
earnings of the farm households. This has
resulted in redistribution of income towards
the marginalized households. Relatively low
values of Gini indices for the marginal and small
farm households revealed higher degree of
equality in income distribution as compared to
medium and large farm households. Increased
income and reduced inequality have definite
implications for nutritional intake. Estimated
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income elasticities of calories, protein and fat
were positive, indicating direct association
between income and nutrition. The nutritional
impact of increase in income would be higher
among rural households than that of urban
households. However, the association between
income and nutrition is diminishing over time.

A study based on estimates from Social
Accounting Matrices (SAM) indicated that
agriculture is becoming more capital intensive.
Agricultural trade, notably export-led strategy,
boosted domestic demand. Among different food
groups, export promotion of processed foods
generated more demand for non-farm goods
in the economy compared to the unprocessed
foods.

Investment in productive assets is a pre-requisite
for sustainable agricultural development. The
average annual investment per hectare of net
sown area is low and primarily contributed by
farm households. It is necessary to boost private
investment (including by farmers) in agriculture
to offset adverse effects of deceleration in
investment on future agricultural growth and
development. The increasing trend in public
sector investment and government’s focus on
improving farmers’ income are expected to
incentivize farmers to raise their investment in
agriculture.

Amongst several interventions, diversification
of agriculture in favour of high value crops, such
as vegetables, fruits, spices, condiments and
plantations, is contemplated as an important
means of securing farmers’ livelihoods,
accelerating agricultural growth and reducing
rural poverty. A study Employing a multilevel
model, demonstrated that although between-
individual differences explain considerable
variation in  agricultural diversification,
the contextual effects of states and villages
are unequivocally important in shaping its
geographical pattern. The contextual effects,
however, differ across crops and farm classes.

Technology and Sustainable Agriculture

Twenty studies were conducted under the
theme Technology and Sustainable Agriculture
on the topical issues such as impact of climate
change and adaptation strategies, agricultural
sustainability assessment, optimum cropping
pattern and resource use planning, farm waste
management, groundwater =~ management,
efficient water use technologies, technology
foresight, agricultural patents, and extension
advisory services.

The analysis of long-term climate pattern
revealed a significant rise in annual mean
maximum and minimum temperature across
agro-climatic zones (ACZs). Annual rainfall has
declined in Himalayan Regions and Gangetic
Plains, whereas it has increased in Coastal
Region, Plateau & Hills, and Western Dry Region.
The impact of climate change on crop yield was
projected under RCP 4.5 and RCP 8.5 scenarios.
The yield of rice and wheat will be affected
negatively under both scenarios in all the zones
except Gujarat Plains and Hills in case of wheat
and West Coast Plan and Ghat in both the crops.
The long-term impact of climate change on crop
yields would be more severe under RCP 8.5 than
RCP 4.5 scenario. Farmers with marginal land
holdings are more vulnerable to climate shock
owing to their lesser capacity to make suitable
agriculture and livelihood diversifications. As
relative impacts of climate change and associated
vulnerability vary across ACZs, comprehensive
crop and region-specific adaptation measures
should be emphasized.

Although issues of sustainable agricultural
development have been widely discussed,
limited empirical work is available on
operationalizationoftheconceptofsustainability

in agriculture. Therefore, a framework
for agricultural sustainability assessment
was developed. Agricultural sustainability

across districts of Punjab and Haryana using
composite index showed that the agriculture is
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moderately sustainable in both the states. The
state average scores of absolute sustainability
were significantly higher than the relative
sustainability scores.

Reducing availability of resources, particularly
land and water necessitates optimization of
multifaceted goals. In this context, optimum
enterprise plans were developed for arid, semi-
arid tropics and flood prone regions using
mathematical programming model. The study
suggested diverting the area from cereals
towards pulses and oilseeds for sustaining
natural resources in Bundelkhand region.
Optimum plans with more number of local
cattle and small ruminants were suggested for
sustainable agriculture in the region. In arid
region of Rajasthan, optimum plan suggested
for increasing area under sorghum, sesame,
green gram, guar, isabgol, gram and mustard.
Cultivation of autumn rice with recommended
doses of fertilizer and variety (Luit, Disang),
growing flood prone winter rice varieties Ranjit
Sub 1 and Bahadur Sub 1 and improved goat
variety (Beetle) emerged as major interventions
for managing the flood in Lower Brahmaputra
Valley Zone of Assam. An assessment of
resources conservation technologies revealed
higher output energy per unit of input energy
consumed in Turbo Happy Seeder technique as
compared to the conventional and zero tillage
techniques. Direct seeded rice emerged as water
saving, labour saving and low cost of production
technology. However, non-availability of
machines and higher weed infestation are the
major impediments in its adoption.

Sustainable management of groundwater
resources is a pre-requisite for sustaining food
production system in India. Groundwater
resources in the country suffers from dual
challenges of over-exploitation, primarily in the
north-western region and its under-use in the
eastern region of the country. The Indo-Gangetic
Plains (IGP) exhibits wide spatial variation in
groundwater level owing to variation in rainfall

pattern, cropping pattern, and several socio-
economic, policy and infrastructural related
factors. The analysis of long-run trend in
groundwater level showed that in the eastern
IGP where level of groundwater development is
low and rainfall is high, large number of wells
are witnessing depletion in groundwater level,
though at a slow rate. This shall be taken as an
early warning signal, which warrants emphasis
on sustainable management of groundwater
resources even in the eastern region.

Improving water use efficiency and governance
are emerging the
management of water. The studies on water
efficient technologies revealed that use of
sprinkler  irrigation
improving crop yield and income gains. About
65 to 80 million hectare area can be brought
under micro-irrigation in the country. Among the

issues in sustainable

contributes  towards

states, Uttar Pradesh has thelargest potential area
(25%) followed by Rajasthan (12%) and Madhya
Pradesh (11%). Adoption of micro-irrigation
technology depends on groundwater availability,
labour availability, pumpset intensity, electricity
use in agriculture, and subsidy. In case of
surface irrigation, faulty scheduling of water
release, encroachment of water channels, delay
in de-siltation of channels, and inadequate water
supply are the major impediments in the eastern
Yamuna canal command area.

The protection of intellectual property rights
is indispensable under the new regime, global
development and international agreements.
The study on trends in patents and scientific
publications in synthetic biology and artificial
intelligence in agriculture revealed that
amendment of Patent Law 2005 had a positive
impact on patenting of agricultural technologies
in India. The number of patent citations is
higher in synthetic biology compared artificial
intelligence, as the research from the earlier
leads to products which are easy to patent. The
analysis of the effect of regulatory policies of
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the government on anti-competitiveness in
the Bt cotton industry showed that interaction
of business model and regulatory policies
results in anti-competitiveness in the Bt cotton
industry.

A study on relevance of different knowledge
sources, advisory methods, time allocation
by different extension advisory staff showed
that public institutions are important source
of knowledge to other extension advisory
service providers. Therefore, literature and
recommendations of these institutions needs
to be abreast with emerging problems and
changing realities in Indian agriculture. With
development of ICT, internet has become a major
source of knowledge for extension advisory
services providers.

Markets and Trade

Under the theme Markets and Trade focus
was on value chain analysis of different food
commodities, price volatility and transmissions,
market integration, outlook modelling, and
future markets.

The quantitative mapping of buffalo value chain
in Uttar Pradesh showed that 72 per cent of flow
between farmers and live animal markets is done
by aggregators, 94 per cent between market and
abattoir by traders, and 71 per cent of total meat
is shipped to importing countries. Along the
value chain, 8 risk hotspots were identified, viz.
overstocking of vehicles by traders, irregular
ante-mortem examination in livestock markets,
animals transported for long distances without
health certificates, no measure for pre- and post-
movement isolation and testing, non-cleaning/
disinfection of vehicles after each trip, no measure
for check for pathogens in slaughter houses, lack
of hygienic practices at retail outlets, and use of
contaminated meat cutting wooden slabs.

In goat value chain in Tamil Nadu, aggregators
were found as the main link between farmers

and live animal market, transacting 77 per cent
of the total flow. More than 90 per cent of meat
is purchased by consumers. Farmers’ share in
consumer’s rupee varies from 80 to 95 per cent
across different marketing channels.

Of late, many new dairy startups have emerged
in the dairy sector which sell milk directly to the
consumers. Few startsups focus on supplying
milk of indigenous cow (Sahiwal, Gir, Kankrej)
at a premium price which ranges from ¥ 60 in
Ganganagar (Rajasthan) to ¥ 110 per litre in the
National Capital Region (Delhi, Faridabad and
Noida). These startups focus on quality raw milk
supply to urban dwellers with ensured hygienic
conditions. Adoption of food safety measures in
the value chain bears positive association with
the milk prices.

The value chain analysis of deep sea fishing in
Tamil Nadu revealed that despite engaging in
strenuous and risky activity at far away distances
from the shore, the earnings of the fishermen are
quite modest.

Value chain analysis of cherry in Kashmir division
revealed that its marketing is less organized.
Major constraints in the cherry value chain are
related to post-harvest management, viz. poor
keeping quality, low value addition, and less
number of cold storages. On the production side,
farmers usually struggle with lower shelf life,
costly plant protection chemicals, high incidence
of diseases, low output price, lack of quality
planting material and labour availability during
the peak season besides low-quality extension
services, poor communication facilities and
climate change.

Value chain analyses of ginger, turmeric and
chilli in the North-Eastern hills region revealed
that organic production fetches premium prices.
The producers’ share in the consumer rupee for
the organically produced spices was fairly higher
than non-organic products.
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Markets of cumin were found to be integrated.
The long-run prices of cumin are stable and any
deviation is mainly due to external shocks that
occur in the short-run. The Granger Causality
test confirmed the existence of bidirectional
price transmission across markets. Prices are
primarily determined in the central markets and
these markets should be targeted for removing
inefficiencies arising in price formation. The
interventions in peripheral markets need to be
taken at second stage, which includes better
integration with internet, logistics and transport
infrastructure besides financial and other
infrastructures.

The analysis of onion price volatility spill-over
effects among selected markets indicated that
past volatility shocks in market have a greater
effect on their own market price volatility
than past volatility shocks arising from other
markets. The study on futures trade in cotton
revealed low level of participation in futures
trading primarily owing to lack of skills needed
for trading on electronic exchanges. Commodity
futures market is found to help in providing price
signals, hedging input costs, timely delivery,
reducing counterparty risk and in improving
gradation facility.

The Outlook Model for major cereals under
a dynamic and spatial partial equilibrium
modelling framework forecasted that area
under rice, wheat and maize will be around
42.34, 33.17, 10.32 million hectare, respectively
in the year 2030. The yield of these crops will
be around 3.35, 3.5, and 3.2 tonnes per hectare,
respectively.

Other Achievements and Activities

Apart from research, ICAR-NIAP provided
significant policy and technical inputs to Inter-
Ministerial Committee of Doubling Farmers’
Income, Inter-Ministerial =~ Committee on
Monitoring Prices of Essential Commodities, and
represented ICAR at various policy forums, viz.
formulation of New Export Policy and developing
framework of ranking of R&D labs in NITI Aayog.
ICAR-NIAP facilitated Ministry of Chemicals and
Fertilizers in deliberation on framing policy for
overseas acquisition of raw material by the Indian
fertilizer companies. The Institute prepared draft
working paper on agriculture and allied sectors
which will form basis of Vision 2035 of NITI
Aayog. The Institute is a knowledge partner of
Department of Agriculture Cooperation and
Farmers Welfare (DAC&FW) and undertaking a
major programme to institutionalize the capacity
for development of market information and price
forecasting system in the country. ICAR-NIAP
also facilitated outcome review of the Council and
undertaking review of Agri-Economic Research
Centres. The Institute contributed to capacity
building by organising about 10 workshops
and trainings on the topical issues, and through
teaching and student guidance during 2019.
Organization of ICAR-NIAP Annual Day on
2 May, celebration of Hindi Pakhwara, Swachh
Bharat Mission, International Yoga Day, Vigilance
Awareness Week, etc. were some other important
activities of the Institute during 2019-20. The
Institute is also implementing the reforms like
cashless transactions, and procurement of goods
and services through e-procurement portals of
the Government.

P
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ICAR-NIAP: An Overview

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
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he National Institute (formerly Centre)
I of Agricultural Economics and Policy
Research (NIAP), Pusa New Delhi was
established in 1991 by the Indian Council of
Agricultural Research (ICAR). The Institute
is committed to provide a leadership role in
strengthening agricultural economics and
policy research within the National Agricultural
Research System (NARS). It acts as a think tank
of ICAR in the area of agricultural economics
and policy research, and provides credible
research-based inputs to the Council to actively
participate in policy debates and decisions.
Besides ICAR, the Institute also provides regular
technical and policy inputs to NITI Aayog,
various ministries at the Centre and States and
to other stakeholders for policy decisions related
to food and agriculture.

Over the last three decades, ICAR-NIAP has
been contributing significantly to the growth
of the discipline of agricultural economics. The
Institute has guided the Council in prioritization
of its research agenda so as to improve
efficiency and equity in agricultural research,
and made significant contributions towards
understanding of the contemporary issues
and the challenges of agriculture. Specifically,
the Institute has made notable contributions
in the areas like assessment of agricultural
R&D, research prioritization, investment and
subsidies, technological change, agricultural
sustainability, diversification, domestic market
reforms, international trade, institutional
innovations, market intelligence, livestock
economics, commodity outlook, prices and
demand forecasts. ICAR-NIAP acknowledges
importance of partnership in forging strong
alliances to tackle common research problems
and in shaping the trajectory of agricultural
growth through policy-oriented research and
communications.

To accomplish its vision and mandate, ICAR-
NIAP undertakes and promotes agricultural
policy research, training and policy interfacing
programs focusing on:

1. Policy studies on contemporary agricultural
development issues through in-house,
collaborative and consultancy research

¢ R&D policy and technology management

e Natural resource and environmental
economics

e Agricultural development, markets and
trade

2. Strengthening agricultural economics and
policy research

¢ Capacity development by facilitation,
networking and dissemination of
information

¢ Training programs and collaborative
research

¢ Enhancing ICAR participation in policy
decisions through policy dialogues and
institutional linkages

Institute Activities
Research activities

Theresearch activities of ICAR-NIAP are broadly
covered under the following three major themes:
(i) Agricultural Growth and Development; (ii)
Technology and Sustainable Agriculture, and
(iii) Markets and Trade.

Broadly, ICAR-NIAP research portfolio under
the theme Agricultural Growth and Development
comprisesstructuraltransformationofagriculture
and disparities in development, agricultural
diversification and drivers of growth, farm and
non-farmlinkagesforenhancingfarmers’income,
propertyrights, genderand agriculture-nutrition-
health linkages. Technology and Sustainable
Agriculture theme includes policy studies on
climate change, natural resources management
and environment, risk in agriculture, valuation
of environmental services, agro-climatic zonal
planning, resource use efficiency, impact of
agricultural technology, and performance
evaluation of agricultural extension system.
Under Markets and Trade theme, emphasis is on
policy studies on market reforms, infrastructure
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development, mapping value chains, market
intelligence, marketing efficiency, commodity
outlook, price forecasts, price transmission, food
quality and food safety, innovations in input
markets, credits and farm services, agricultural
trade pattern and international agreements. The
Institute is actively engaged in collaborative and
multi-disciplinary research in a network mode
by involving agricultural economists, social
scientists, and biological scientists.

Capacity building

ICAR-NIAP plays a key role in strengthening
capacity and human resources development in
the field of agricultural economics and policy
research. The network projects are used to
develop formal linkages among

Papers, Discussion Papers, Policy Brief etc.,
on contemporary policy issues, which serves
as a medium for constructive critique, and
sensitization of peoples’ representatives and
policy makers.

Organization and Management

As per the guidelines of ICAR, Director of ICAR-
NIAP is advised and assisted by the several
committees and cells to manage research and
other programmes.

Research Advisory Committee (RAC) comprising
eminent professionals from outside the ICAR
system, ICAR official and farmers’ representatives,
guides the institute in planning research thrusts
and strategies. Initiatives in human resource

the institutions within and
. Research Advisor Institute Management
outside NARS and to exchange ey o
Committee Committee
modern concepts and advanced
analytical skills among the
researchers on contemporary l l l
issues in agricultural economics Policy Capacity | | Policy Sensitisation Information | | [Administration
. Buildi d Ad i
and p oli cy research. The Resefrch uli ing an ivocacy Services & Accounts
Institute regularly organizes
. o1 1: : ¢ Policy Dialogues ¢ Librar

* Technology | |* Policy < 2 ary
capac1ty ‘bulldmg workshqps fee i « Policy Interfaces Services
and tl’ammgs to keep pace with Sustainable * Quantitative ¢ Outreach ¢ Databases
the new developments in the || Development| | Tools « Publications . AKMU
discipline. Association with the | |* Agricultura | | Impact * Mass Media

Growth and Assessment Reporting i
Post Graduate School of the || peyelopment| |+ Priority « Participation in T d;d :
i i Setting and g acilitating an visory
Indian Agriculture Research || . . o e e Committees iing and Ad
Institute (IARI) for teaching ]T::Steuzr;is > i l
and guiding M.Sc and Ph.D Development l l
students is an important
ICAR Mandated Facilitating Committees

capacity building activity of the
Institute.

Policy interface activities
and communications

ICAR-NIAP  contributes to
policy formulation through
participation of its faculty in
policy dialogues, debates and
several committees of Central
and State Governments. The
Institute has a history of

¢ Institute Research Council

¢ PME Cell

* Budget Committee

® Purchase Committee

e Official Language
Committee

* Deputation Committee

* Institute Joint Staff Council

e Women Cell

* Grievance Cell

e Consultancy Processing Cell

¢ IPR & Technology

Commercialization
Committee

¢ Academic Planning and
Policy Committee

¢ Publications Committee
¢ Transport Committee

e Maintenance & Landscape
Committee

® Library Committee
® Security Committee
« Annual Report Committee

o Staff Recreation
Committee

o Office Services Committee

o ISO Implementation
Committee

publishing

regularly Policy Figure 1.1. Organogram of ICAR-NIAP
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development, approaches towards improving
policy dialogues and evaluation are some other
areas in which the Institute receives guidance
from RAC. Professor Abhijit Sen, former
Member, Planning Commission is the Chairman
of the present RAC which was constituted by the
Council for the three years from June 21, 2017.

The functioning of the Institute is supervised
by the Institute Management Committee (IMC).
Besides RAC and IMC, a number of internal
committees and cells, including those mandated
by ICAR, are operating for an efficient and
decentralized management of the Institute.
The Joint Staff Council (JSC) promotes healthy
interaction and congenial work environment at
the Institute. Director conducts regular meetings
with staff, mostly every month, to discuss scientific
and management issues to elicit suggestions
for the cordial functioning of the Institute. The
organogram of the Institute is given in Figure 1.1.

Information,
Services

Data and Facilitating

Agricultural knowledge management unit
(AKMU)

AKMU manages research information and
products, and provides other research related
information through electronic and web mode.
The goal of AKMU is to strengthen information
management using modern technologies. The
unit is also helping in implementation of IT
reforms and management system.

Agricultural Knowledge Management Unit at
ICAR-NIAP

Snapshot of MIS and FMS in ICAR

AKMU is well equipped with computers,
servers, higher end internet security firewall
(Fort iGATE 301e), centralised antivirus server
and analytical software like SPSS, STATA,
LIMDEP, GIS, GAMS, Stella, E-Views and SAS.
For data management and in-house software
development, SQL server and Visual Studio
facilities are also available. NKN leased line
of 100 mbps has been upgraded to 1000 MBPS
to enhance quality and timeliness of network
connectivity. All staff members of the Institute
have been provided with latest computers
and software, LAN, email account, internet
facilities and other required computational
facilities. ICAR email system is being fully
used by ICAR-NIAP staff. AKMU maintains
video conferencing facility at the Institute.
The management information system (MIS)
modules developed by the Council like FMS,
PERMISNET, PIMS, HYPM, etc are fully
functional and maintained by AKMU.

Management information system (MIS)

A centralized enterprise resource planning (ERP)
system solution developed forentire ICAR s fully
functional at ICAR-NIAP. The system includes
solutions for financial management, project
management, material management, human
resource management and payroll. Various
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functionalities provided by these modules are as
follows:

Financial management: Solutions for General
ledger, Account Payable, Account Receivable,
Cash Management, Fixed Assets Management,
Budget Management and grants.

Project management: Scope for Project
Information, Costing, Project Documents, and
Contract Management and Collaboration of
Project documents.

Material management: Solutions for Purchase
and Inventory Management.

Human resource: Employee information, HR
policies, Leave Management, Performance and
Appraisal System.

Payroll system: Salary, GPF, Pension Payment,
Retirement Benefit Calculation and Income
Tax Calculation Solutions for all the ICAR
employees.

Library

ICAR-NIAP has a specialized collection of print,
electronicand digital resources. Presently, library
subscribes Economic and Political Weekly (EPW)
digital archives and database like EPW Research
Foundation (Indiatimeseries database), Indiastat
and Districts of India. Electronic databases are
available through LAN to the library users.
Library is conducting innovative information
literacy programme of J-Gate, Consortium for
e-Resources in Agriculture for ICAR-NIAP staff.
The library has 7,457 publications including

Library of ICAR- NIAP

books, journals, bulletins, CD ROMs, database
publications, reports, SAARC publications and
other reference materials, etc. The library has
subscription of 15 international journals and 18
national journals. Institute’s library has reserved

a separate section for books of official language
(Hindi).

During 2019, the library procured 3 reference
books, 6 official language books, 2 CD ROM
and 3 database publications. The Library
also acquired 45 gift publications. Library is
playing an active role in timely dissemination of
scientific and technical information for research
via Document Delivery Service (DDS), Current
Awareness Service (CAS), Newspaper Clipping
Service, Resource Sharing Activities in other
sister institute’s libraries like IARI, IASRI. Inter
Library Loan (ILL) facility on reciprocal basis
from the CGIAR Centres like IFPRI, IWM],
CIMMYT, IRRI, ILRI is available at the Institute.

Exhibition-cum-record room

Research and other accomplishments of the
Institute are displayed and documented in
Exhibition-cum-record ICAR-NIAP
publications, annual reports, and publications
of scientists, recognitions and awards received
by the Institute and the scientists are displayed
here. In photo gallery memories of all important
events organized by the Institute has been
displayed.

room.

ICAR-NIAP website

The Institute website (www.niap.icar.gov.in)
in English and Hindi, show cases all the latest
information per training to activities of its staff,
infrastructure, research projects, publications,
employment, tenders, RTI information and
linkages. The website is hosted by Education and
Research Network (ERNET), New Delhi, and is
updated on a regular basis. All publications, viz.
Policy Papers, Policy Briefs, Working Papers,
PME Notes, Workshop Proceedings, etc. of ICAR-
NIAP are available on the website. The website is
visited nearly by 100 visitors every day.
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Home page of NIAP website (www.niap.icar.gov.in)
Human Resources ISO 9001:2015 Certification

The staff position at ICAR-NIAP during the year ICAR-NIAP operates a quality management
2019 is given in table 1.1. system which complies with the requirements
of ISO 9001:2015. ISO 9001:2015 certifies the

Table 1.1 Staff position at ICAR-NIAP during Institute’s ability to provide research and policy

the year 2019 inputs on economic aspects of agriculture to
Name of the Post = Sanctioned In Vacant  the stakeholders and capacity development on
strength position agricultural economics and policy research.
RM.P 1 1 0
Scientific Staff 25 24 1
Technical 5 5 0
Assistant
Administrative 14 10 4
and supporting
staff
Total 45 40 5



Significant Research Achievements

g lg
Network projects : 3
Externally funded projects 0 7
Institute funded projects : 11
Consultancy/Contract projects : 3
Agricultural Growth and Development : 13 studies
Technology and Sustainable Agriculture  : 20 studies
Markets and Trade : 10 studies
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Theme -1
AGRICULTURAL GROWTH AND DEVELOPMENT

EXCERPTS

Structural change has contributed around 30 per cent of national productivity growth during
2006-2016. This labour-shifting process has not affected agricultural output, in post-reforms
period (1991-2005) and the subsequent decade (2006-2016). Among states, Madhya Pradesh,
Rajasthan and Tamil Nadu have generated higher agricultural output along with significant
reduction in agricultural workforce.

Rising farm wages and higher institutional credit to agriculture promote mechanization. Still,
presence of a less-than-unitary elasticity of substitution between labour and machines (between
0.5 and 0.8) in most of the crops restrains augmenting agricultural labour productivity growth.

Processed foods sector has emerged as a predominant source of export-led growth strategy.
Based on Social Accounting Matrix framework, promoting exports of processed foods would
bring more demand for non-farm goods (76%) than that of farm goods (24%).

Sugar production is highly elastic to the recovery rate (1.5), and elasticity of cane-crushed with
respect to the area change is as high as 5.6. Thus, technology and area could potentially alter
sugar supply. On consumption side, factors such as population and jaggery price have less-
elastic effects with elasticities of 0.8 and 0.9, respectively.

An improvement in irrigation governance reduces the gap between irrigation potential created
and used. Raising area under non-food crops appears to be the other potential strategy to improve
performance in public irrigation system.

The average annual investment pre hectere of net sown area is low and primarily contributed by
farm households. It is necessary to boost private investment (including farmers) in agriculture to
fasten agricultural growth and development. It is also desirable to diversify investment portfolio
towards livestock, fisheries & other sub-sectors.

The calories and nutrient income elasticities are high in rural regions. During 2011-12, calories,
protein and fat consumption elasticities with respect to income were 0.48, 0.53 and 0.83,
respectively, in rural areas and 0.45, 0.47 and 0.68 in urban areas.

Non-farm employment has risen rapidly in recent years, especially in rural regions. During 2011-
12 and 2017-18, change in share of rural non-farm employment was as high as 58 per cent in
Bihar, 48 per cent in Chhattisgarh and 40 per cent in Haryana. Further, the gap between male and
female in non-farm participation is reducing across the states.

In the aspirational districts, possessing smaller land for cultivation promotes engagement in non-
farm activities. The size of holding has a significant positive relationship with the probability of
entering into non-farm enterprises. Possession of ration card and MNREGA job card reduces the
probability.

Income distribution is more unequal among farmers having more than 4 hectares of land
(2012-13). The Gini index stands at 0.6 for this class, and 0.5 for marginal and small holders.
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Structural Transformation, Regional
Disparity and Institutional Reforms in
Agriculture

Suresh Pal., Balaji S] and Subash SP
Drivers of agrarian change

Indian agriculture is undergoing significant
structural changes in terms of output and
employment. The evidences reveal that during
pre-reform  period (1981-90) increase in
agricultural productivity accompanied rise
in workforce leading to a stagnant labour
productivity trend. The post-reform period
(1991-2005)  witnessed  labour-shift  from
agriculture which augmented further during the
subsequent decade 2006-2016 and led to a drastic
improvement in agricultural productivity. In the
absence of labour shift, productivity growth in
agriculture would have been lesser. Labour-
shift during the recent decade (2006-2016) did
not affect agricultural output. In fact, output
growth grew more rapidly and exhibited
positive association with labour shift in a cluster
of states in the recent decade (Figure 2.1). The
decomposition analysis indicated ‘within-
sector’ productivity growth is the major source
of national growth, but clearly indicates rising
contribution of ‘structural change’. In the recent
decade, structural change contributed 30 per cent
of national growth. Contribution of agriculture
to the ‘within-sector’” growth doubled from 12
per cent in the early decade of post-reforms to
24 per cent in later period; but its contribution
to overall structural change is negative, by more
than 35 per cent.
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Figure 2.1. Response of agricultural NSDP to labour-
shift (2005-06 vs 2015-16)

During the past three decades, output share
of allied sector has increased substantially in
Jammu & Kashmir, Tamil Nadu and Andhra
Pradesh, while the states West Bengal, Himachal
Pradesh, Madhya Pradesh, Assam, Karnataka
and Maharashtra havelagged behind. Alongside,
Punjab, Haryana and Kerala have also succeeded
inreducingthelaborshareengagedinagriculture.
Consequently, land and labour productivity
moved towards convergence at the speed of 2
per cent and 1 per cent, respectively. Investing
in technology that raises land productivity, and
investing in human capital that enhances the
skill levels of laborers in agricultural operation
would further enhance the speed.

Table 2.1. Estimated elasticity of substitution
between labour and machine

Elasticity
Crop
2000-01 2013-14
Rice 0.735 0.845
Wheat 0.608 0.620
Jowar 0.774 0.716
Bajra 0.811 0.572
Maize 0.539 0.761
Cotton 0.949 0.829
Sugarcane 0.497 0.593

Still, there exists constraints in augmenting the
speed of transformation. More importantly, the
possibility of replacing agricultural laborers
with machines seems to be a challenging task.
The substitution elasticities estimated using
Non-Linear Seemingly Unrelated Regression
method showed that the elasticities are less
than one in almost all major crops (Table 2.1).
Policy reforms in factor market, notably in land
and labor would help address to some extent.
During the year 2012-13 at least 18 per cent
of marginal farmers and 7 per cent of small
farmers leased-in land for raising crops. Given
their large numbers, enacting tenancy laws
that incentivize tenants as well as protect land
owners can expedite transformation. Similarly,
expanding labour intensive industrial and
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service clusters in rural regions that protect
minimum wages would augment the transition.
On output side, investing in on-farm assets and
research, adjusting production that respond
to market demand and consumer taste are
measures to speed-up transformation.

Export promotion policy options and
its impact on Indian economy: A Social
Accounting Matrix (SAM) approach’

Using Social Accounting Matrix (SAM)
framework, the study analysed changes in
aggregate demand in farm and non-farm sectors,
changes in labour demand across gender and
literacy, and changes in income inequality
among households between 2007-08 and 2012-
13. Farm sector share in total demand declined
from 12.0 to 9.5 per cent during 2007-08 to
2012-13. While the contribution of labour and
capital were more or less equal (50%) in 2007-
08, the economy turned capital intensive (66%)
in 2012-13. The share of rural labour demand
in total labour demand declined from 58 to 53
per cent during the same period. The demand
for illiterate male was highest both in rural and
urban regions, while least demand was found
for female graduates. The urban household
income share in total household income slightly
declined from 50 to 47 per cent. Inequality in
income distribution reduced among both rural
and urban households.

Further, using SAM multiplier model, various
exportpromotionpolicy options (processed foods
—vs- foodgrains —vs- fresh fruits and vegetables)
were simulated to assess their impact on Indian
economy. The results indicated that export
promotion of unprocessed food items would
bring equal growth in output demand for both
farm and non-farm sectors, whereas promoting
exports of processed foods would bring to more
demand for non-farm items (76%) than farm
sector (24%) based on SAM 2007-08. As per SAM
2012-13, the impact was same like in 2007-08 for

! In collaboration with ICAR Indian Agricultural
Research Institute, New Delhi

processed foods, whereas the former was likely
to bring slightly less share of farm sectors (about
10%) when compared to 2007-08. It is important
to note that in 2007-08, foodgrain based policy
option was most powerful for accelerating
growth of output demand, while in 2012-13,
processed foods-based policy option was most
influential. It implies that processed foods sector
has emerged as a predominant sector in export-
led growth option.

As far as factor intensities are concerned, labor
and capital contribution was more or less
equal in 2007-08 under different scenarios. But
in 2012-13, the capital-intensive (about 80:20)
growth was observed not only in processed
foods sector but also in other categories. The
demand for low skilled labours was more than
high skilled labourers in both the periods under
different policy scenarios. The impact of export
promotion on income distribution indicated that
along with income growth, inequality had also
increased across the rural and urban households
both in 2007-08 and 2012-13 under all scenarios,
except among rural households in 2007-08. It
can be concluded that as per 2012-13 structure,
promotion of processed foods exports could
be the better policy choice for achieving higher
economic growth.

Modelling Indian sugar sector?

Changes in sugar production in India affect both
domestic and global sugar market and related
industries. A simultaneous equation model was
developed to understand the interrelationships
between sugar supply and demand system in
India using time series information over 44 years
from 1970-71 to 2013-14. Data on the variables
were collected from various issues of Indian
Sugar Mills Association (ISMA), Cooperative
Sugar, and Indian Sugar journals. Price and other
economic variables were deflated by consumer
price index (base year: 1986-87) to convert them
into real terms. Production, consumption, price

2 In collaboration with Madras Institute of

Development Studies, Chennai
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and trade equations were set separately where
production itself was represented by three
additional interlinked equations.

Order and rank conditions of all the equations
in the model were found over-identified.
Following that, three stage least square (3SLS)
regression model was used to estimate the
elasticities of supply and demand equations of
sugar. Simultaneous equation models should
satisfy the conditions of relevancy, exogeneity,
etc., to ensure the reliability of model. Estimates
showed high correlation between instrument
variables and endogenous regressors satisfied
the relevancy test. Insignificant coefficients of
Durbin’s chi square value and Wu-Hausman’s
F-statistics indicated that there were no
endogenous variables in the right-hand side of
all equations. With respect to weak instrument
tests, significant F-statistics of all the seven
equations indicated that instruments included in
the present study were very strong. Results of all
the tests emphasized that the model given in the
present study is appropriate for simultaneous
equation analysis.

Results showed that sugar production with
respect to cane crushed is elastic (1.03), implying
that the use of crushed cane for sugar production
is increasing rather than being diverted towards
the production of other derivatives of sugarcane,
such as jaggery and molasses. Recovery rate
showed a positive and highly elastic relationship
with sugar production (1.52), indicating that
higher recovery rate would result in higher
sugar production. Imposing of levy quota by
the government on sugar production appeared
to be negative but inelastic (-0.03). Elasticity of
amount of cane crushed was highly elastic with
respect to sugarcane area change (5.62). One-
year lagged area under sugarcane, FRP, yield,
rainfall, and value of competing crops affected
the adoption of area under sugarcane. In the
yield equation, both rainfall and time trend
(proxy for technologies) variables appeared to
have positive and significant impact on the yield
(0.63 and 0.16, respectively). Specifically, change
in yield was less responsive to technological

change, indicating that there is a sluggishness in
technological development to improve the yield
of sugarcane.

On the consumption side, sugar price showed
expected negative effect with sugar demand
(-0.27). Population appears to have positive and
moderately elastic effect on sugar consumption
(0.83),suggestingthatdemand forsugarand sugar
based products would keep pace with increased
population. In the sugar price equation, the
elasticity of sugar price to jaggery price changes
is positive and moderately responsive (0.90 per
cent), indicating that changes in unorganised
sector of jaggery unit would affect level of sugar
price considerably. The responsiveness of sugar
price with respect to changes in export was
significant, indicating that a higher price for
sugar in the international market may increase
the profitability of sugar mills and subsequently
reduce domestic sugar price. Interestingly, no
variable was statistically significant in export
equation, indicating that international trade
with respect to sugar production in India was
irrelevant as more than 90 per cent of total
sugar production in India is consumed by the
domestic population. These results suggested
that technological development and appropriate
sugar policy measures are the primary choice to
resolve the sugar complexities in future.

Governance and the performance of the
public irrigation system?

The performance of the public irrigation system
can be captured through the gap between
irrigation potential created and irrigation
potential utilized and/or utilization of irrigation
potential created. To quantify the effect of
irrigation governance on the performance of
public irrigation, a panel regression model
was employed. The performance indicator was
measured as the gap between irrigation potential
created and irrigation potential utilized. A set
of explanatory variables included the irrigation
governance index (IGI), rainfall and proportion

* Incollaboration with Jawaharlal Nehru University,
New Delhi
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of area under non-food crops. The proportion of
the non-food grain area to the total sown area is
taken to capture the extent of crop diversification.
The IGI was constructed using 14 indicators,
such as receipts from publicirrigation, electricity
charges in agriculture, revenue and capital
expenditure on public irrigation, irrigation
potential created under the Accelerated Irrigation
Benefit Programme (AIBP), net area irrigated by
public canals and tanks, stage of groundwater
development, etc.

Table 2.2. Results based on fixed effects model

Explanatory Coefficient Standard
variable error
log (IGI) -0.999*** 0.215
log (rainfall) 0.004 0.175
% non-foodgrain -0.450*** 0.207
area to total area

Constant 8.126*** 1.390
R-squared: 0.084 F(3, 277)
Prob>F: 8.42 (0.00)
Hausman test Chi*(3)=6.44  Prob>Chi?
statistic: 0.092

Note: ***Significant at 1% level

The fixed effects model was chosen over the
random effects model based on the Hausman
test statistic. The coefficient of the governance
index was negative and statistically significant,
implying that an improvement in irrigation
governance leads to a reduction in the gap
between the irrigation potential created and
utilized (Table 2.2). The effect of rainfall turned
out to be positive but statistically insignificant.
However, the effect of the proportion of the
area under non-foodgrains on reducing the
gap between the irrigation potential created
and utilized is highly significant. Perhaps
higher returns from non-food crops enable
farmers to pay water charges regularly and
maintain the canal properly. Overall, the
results indicated that reforms that enable

good governance in the irrigation sector will
go a long way in improving the utilization of
irrigation potential, efficiency of water use and
the allocation of resources.

Diversification in Indian Agriculture
towards High Value Crops

PS Birthal, ] Hazrana and DS Negi

Amongst several interventions, diversification
of agriculture in favour of high value crops, such
as vegetables, fruits, spices, condiments and
plantations, is contemplated as an important
means of securing farmers’ livelihoods,
accelerating agricultural growth and reducing
rural poverty. In India, compared to the widely-
grownstaplefood crops, these crops, oftentermed
as high value crops (HVCs), are at least three
times more remunerative and labour-intensive.
There is also a strong inverse relationship
between farm size and productivity in case of
HVCs. Thus, the smallholder farmers, who have
a larger endowment of labour in relation to land,
have comparative advantage over larger farmers

in cultivation of high value crops.

Employing a multilevel model, this study
partitioned the variation in area share of high
value crops at the household, village, district
and state levels, and identified the level that
has the largest contextual effects, over and
above the compositional effects, on the process
of agricultural diversification (Table 2.3). An
understanding of the contextual effects of
different geographical or administrative levels
is essential for the correct targeting of efforts
and investments for higher, sustainable and
inclusive growth of agriculture. Findings
showed that besides the household resource
endowments the contextual factors play a
significant role in shaping the geographical
pattern of diversification into HVCs. By
partitioning the variation in area share of high
value crops across multiple levels, this study
demonstrated thatalthoughbetween-individual
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Table 2.3. Variance estimates and VPC (%) at different levels

Unconditional Conditional
Variance VPC (%) Variance VPC (%)
HVCs
Household 1.6138 (0.0130) 41.04 1.4557 (0.0135) 47.21
Village 0.7282 (0.0214) 18.52 0.6250 (0.0212) 20.27
District 0.3450 (0.0293) 8.77 0.2653 (0.0267) 8.61
State 1.2450 (0.4094) 31.66 0.7371 (0.2666) 23.91
Fruits and plantations
Household 0.7571 (0.0061) 51.32 0.7487 (0.0069) 51.81
Village 0.3896 (0.0111) 26.41 0.3638 (0.0120) 11.55
District 0.1499 (0.0134) 10.16 0.1669 (0.0162) 25.17
State 0.1787 (0.0495) 12.12 0.1657 (0.0620) 11.47
Vegetables
Household 0.9130 (0.0074) 60.45 0.6364 (0.0059) 69.61
Village 0.3094 (0.0097) 20.48 0.1981 (0.0073) 21.66
District 0.0886 (0.0092) 5.86 0.0392 (0.0054) 4.29
State 0.1994 (0.0524) 13.2 0.0406 (0.0156) 4.44

Figures in parentheses are standard errors

differences explain considerable variation in
agricultural diversification, the contextual
effects of states and villages are unequivocally
important in shaping its geographical pattern.
The contextual effects, however, differ across
crops and farm classes. The contextual effects of
higher geographical levels, especially of states,
are stronger for fruits and are positively related
to farm size. For vegetables, these are much
smaller, and are invariable to scale.

From policy perspective, state actions and
their implementation at lower administrative
levels (i.e., districts) explain considerable
variation in diversification. The findings of
larger contextual effects of states for longer-
gestation, capital-intensive crops, like fruits

and plantations, and for large farmers
suggested a re-orientation of state policies
related to the provision of technology, credit,
market and support services in favor of
smallholder farmers. The local context, i.e.,
village or community, too merits attention for
effective implementation and coordination of
programs with higher administrative levels.

Regional Dynamics of Growth in India:
Do Spatial Spill-Overs and Structural
Transformation Matter?

] Hazrana, P S Birthal, D S Negi, G Mani and G
Pandey

Using a panel of district-level data for 2001-
2015 this study has demonstrated ‘how spatial
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dimensions influence regional dynamics of
economic growth in India’. Three important
conclusions emerge from this study: (i)
contrary to the evidence of divergence in
income growth across states as reported
in several studies, it found an evidence of
absolute convergence in per capita income
across districts even without considering
spatial effects. But, there are significant
spatial effects on economic growth, leading
to significant acceleration in its speed of
convergence; (ii) driven by technological
change, agriculture generates positive spill-
overs on economic growth, but these have
remained constant over time; (iii) services
sector does not influence much the speed of
convergence in economic growth.

These findings have some important policy
implications for reducing regional disparities
in economic development. Firstly, policies
and strategies should target improving spatial
inter connectedness by investing more in
infrastructure, markets and communication
networks; and it should be accompanied by
dismantling of regulatory barriers allowing
inter-regional trade and free flow of capital
and labour, and diffusion of technologies
or knowledge. Secondly, agriculture has
potential to accelerate economic growth of
poor regions through its spill-over effects.
In these regions, agriculture is subsistence-
oriented and faces several technological,
informational, financial, infrastructural and
market constraints, that need to be addressed
to accelerate agricultural growth. Thirdly
services sector has remained concentrated
in few pockets in and around metropolitan
cities, perhaps owing to better logistics and
availability of skilled manpower, depriving
rural areas of benefits of its rapid growth. This
implies a need to identify skill requirements
of different activities in the sector,
accordingly to invest in human capital and
infrastructure to attract private investment for

and

broadening the base of services sector beyond
urban centers. although human
capital and financial outreach are not found
to impact much the speed of convergence,
their importance as facilitators of economic

growth should not be undermined.

Finally,

Fostering Investment for Sustainable
Agricultural Development

S.K. Srivastava and Suresh Pal

Agricultural production system is considered as
sustainable when it is productive, economically
viable, resilient, equitable and does not
deteriorate natural resources. During the past
six decades, agricultural productivity improved
significantly leading to 2.4 times increase in
per capita food production. India is expected
to have a comfortable situation in terms of
food security. The agriculture has also become
more resilient and stable in the current decade
as compared to previous decades. However,
agriculture is relatively less remunerative as
compared to non-farm sectors primarily due to
dominance of crop sub-sector. Diversification
towards livestock, fisheries, and commercial
crops offers a great scope to raise returns from
agriculture. Although Indian agriculture is
gradually diversifying, its pace is slow due to
several impediments. The evidences revealed
relatively higher growth in cost of cultivation
than the gross return from crop cultivation.
This necessitates accelerating productivity
improvement and farm mechanization to absorb
the rising production cost and ensure economic
viability of crop cultivation. Land, which is
the primary asset of the farmer, is inequitably
distributed across widely dispersed holdings
and average land size is shrinking over time.
Dominance of smallholdings with shrinking
land holding size puts tremendous pressure on
land resources to feed the rising population. It
is therefore necessary to improve soil fertility
to fulfil the increasing food demand. The use of
water resources in agriculture is unsustainable
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Figure 2.2. Trend in gross fixed capital formation in agriculture and allied sectors (at 2011-12 prices)

in India

in many parts of the country and evidences
suggested a strong need to adopt an optimum
mix of both demand and supply side measures
to manage water resources use in agriculture.
Securing cooperation among public, private and
farmers is essential for sustainable agricultural
development in India.

Investment in productive assets is a pre-requisite
for sustainable agricultural development. The
long-run trends in GFCF-Ag (at 2011-12 prices)
in India by public and private sectors during
1980-81 to 2017-18 are depicted in Figure 2.2.
During the past four decades, GFCF-Ag at 2011-
12 prices increased 4.5 times from USD 8301
million in 1980-81 to USD 37,357 million in 2017-
18 at average annual growth rate of 5.39 per cent
(Table 2.4).

However, the growth in GFCF-Ag was not
uniform throughout the period. The analysis
of decadal pattern in growth in GFCF-Ag
revealed that during 1980s and 1990s, public
investment in agriculture at constant prices
declined and entire growth in GFCF was
contributed by private investment (primarily
farmer households). In the subsequent decade

(2000-01 to 2010-11), infused
huge expenditure towards capital formation
in agriculture at annual growth rate of 9.30
per cent. Private investment during this
period also increased at 7.58 per cent per
annum. Owing to a significant rise in public
and private investments, GCFC-Ag registered

government

7.87 per cent growth. However, high growth
in private investment could not sustain and
the recent period 2010-11 to 2017-18 witnessed
negative growth in private investment in
agriculture. As private investment accounts
for about 80 per cent of the GFCF-Ag, total
investment has witnessed stagnation despite
6.61 per cent growth in public investment in
the recent years. These evidences suggested
that growth trajectory of GFCF-Ag follows the
path of private investment, and it is necessary
to boost private investment in agriculture
to offset adverse effects of deceleration in
investment on future agricultural growth
and development. The increasing trend in
public sector investment and government’s
focus towards improving farmers’ income are
expected to incentivize farmers to raise their
investment.
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Table 2.4. Growth rates in GFCF in agriculture
and allied sectors

Period Gross Fixed Capital Gross

Formation (GFCF) Value

Total Public Private added
1980-90 3.45 -4.19 8.12 3.13
1990-00 3.14 -0.45 4.05 3.18
2000-10 7.87 9.30 7.58 2.71
2010-17 0.40 6.61 -0.77 3.09
1980-2017 5.39 2.04 6.77 2.99

During 2017-18, value of GFCF-Ag at current
prices was USD 49,797 million which is 13.2
per cent of GVA-Ag and 8.4 per cent of the
total GCA in the economy. The average
annual investment per hectare of net sown
area turns out to be low at USD 355 at current
prices. It is necessary to raise investment in
productiveassetsinagriculture. Theevidences
revealed that investment in agriculture is
primarily absorbed in crop sub-sector and it
is desirable to diversify investment portfolio
towards other sub-sectors such as livestock,
fisheries, etc.

Farm Mechanization on Small and
Marginal Farms

Nalini Ranjan Kumar

Farm mechanization in India is still in its early
stage with tractor as a predominant machine.

Tractor density in India, estimated as number
of tractors operating per 1,000 hectares of
net sown area has increased from around 6
in 1990-91 to 45 in 2017-18 (Figure 2.3). This
indicates an increasing use of tractor operated
agricultural machines and equipment among
the Indian farmers. Assuming 10 years of
working life for agricultural tractors, tractor
sale in India during last 10 years was added
to estimate the availability of tractors. Among
the states, Haryana has the highest tractor
density of 76 tractors per thousand hectares of
net sown area followed by 58 in Punjab and 51
in Bihar. The lowest tractor density (2.3) was
in Kerala.

The study examined drivers of farm
mechanization by regressing tractor density with
independent variables namely, wage rate of male
labour in agriculture (¥/day), per capita electricity
consumption (Kw-hr), road density (km/sq km of
land area), GDP of agriculture and allied activity
at constant price (Xcrore), cropping intensity (%),
institutional credit to agriculture (Icrore) and
index of terms of trade between agricultural and
non-agricultural sectors. Data on these variables
were collected for the period 1990-91 to 2016-17
and Cobb-Douglas specification was used in the
model. The estimated coefficients are presented in

Table 2.5.
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Figure 2.3. Trend in tractor density in India
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Table 2.5. Estimated coefficients of log linear regression model

Variable

Dependent variable: Tractor density (number/1,000 hectare)

Explanatory variables:
Intercept
Real wage rate of male agricultural labourer
Per capita electricity consumption
Road density
Institutional credit to agriculture
Agriculture and allied sector GDP

RZ

Coefficient Standard error
-16.84*** 5.22
0.72** 0.35
-0.25 0.17
0.13 0.41
0.14*** 0.05
1.15* 0.58
0.98

Note: ***, ** and * indicate significance at 1 per cent, 5 per cent and 10 per cent levels respectively.

The estimated coefficients of real wage rate of
male agricultural labourer and institutional
credit were significant and positive indicating
their direct association with farm mechanization.
One per cent increase in real wages and
institutional credit are expected to improve
farm mechanization by 0.72 per cent and 0.14
per cent, respectively. Agricultural GDP also
have a positive influence at 10 per cent level of
significance. Thus, increased flow of institutional
credit to the agricultural sector, increase in
agricultural GDP and increase in real wage rate
would accelerate the pace of farm mechanization
in the country. Hence, there is need to increase
inflow of institutional credit to agriculture.
The influence of agricultural credit on farm
mechanization may be taken as proxy of indirect

effect of the government scheme “Sub-mission
on agricultural mechanization”, because subsidy
for the purchase of farm machinery under the
mission is linked with institutional credit.

Impact of Income on Nutrient Intake
Jaya Jumrani

Trends and patterns in food consumption and
demand for nutrients were estimated for both
rural and urban India. Between 1993-94 and 2011-
12, calorie intake from most food groups had
noted an increase (Figure 2.4). The increase in
calorie intake from miscellaneous food products
and beverages category was as high as 200 per
cent in rural areas and 54 per cent in urban areas.
This implies that there has been a significant

Misc.food, food prod. & bever.
Oils & fats | —
Milk & milk prod. |
Meat,egg & fish e
Fruits"Sr ey
Pulses,nuts & oils. W™
Sugar & hon&y™=
Roots & tubers ks
Cereals & cer. suiiSi

-50 0 50

® Urban India

100 150 200

® Rural India

Figure 2.4. Percentage changes in caloric intakes across food groups between 1993-94 and 2011-12
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increase in food consumption outside home in
rural areas. Qils and fats, roots and tubers, and
animal products had also showed an increase
over the years and the rise was more among
rural areas. Dairy products also noted ajump but
it was marginally higher in urban areas. On the
other hand, the share of calories sourced from
cereals and cereal substitutes, and fruits and
vegetables decreased during the period under
consideration. This drop has been starker for
rural areas in cereals, while fruits and vegetables
consumption reduced more in urban India. A
similar pattern was observed across all major
states in rural India. The miscellaneous foods
and beverages, oils and fats and roots and tubers
noted an increase in their consumption across all
states. Rural Madhya Pradesh had witnessed a
445 per cent increase in calories derived from
miscellaneous foods and beverages, while rural
Karnataka had observed a 122 per cent increase
in its oils and fats consumption.

The estimates of calorie (nutrient)-income
elasticities for rural and urban areas are presented
in Table 2.6. The estimated elasticities were
higher for rural households compared to urban
counterparts for all the three macronutrients.
This implies that nutritional impact of an
increase in income would be higher among rural
households. Further, the magnitude of elasticities
have declined over time indicating diminishing
role of income in enhancing nutrient intakes.
The estimates were derived after controlling for
potential confounders such as religion, social
group, education, share of non-food expenditure,
age and sex of the household head, educational
status of the household head and cluster fixed
effects. An increase in the share of non-food
expenditureled toadeclinein thenutrientsintake
in both rural and urban areas. Also, the presence
of a female-headed household relative to a male-
headed household led to a higher consumption
of macronutrients across both the sectors. Better

Table 2.6. Elasticity estimates of calorie, protein and fat in 1993-94 and 2011-12

Particulars 1993-94 2011-12
Log of Log of Log of Log of Log of Log of fat
calories protein fat per calories protein per capita
per per capita capita per capita  per capita per day
capita per day per day per day per day (gms/d)
per day (gms/d) (gms/d) (Kcal/d) (gms/d)
(Kcal/d)
Rural
Log of real MPCE 0.6227%** 0.645*** 1.077*** 0.484*** 0.534*** 0.828***
(0.003) (0.003) (0.004) (0.003) (0.003) (0.004)
Control variables Yes Yes Yes Yes Yes Yes
Adjusted R? 0.853 0.859 0.909 0.772 0.816 0.889
Observations 67145 67145 67145 57798 57862 57467
Urban
Log of real MPCE 0.570*** 0.561*** 0.903*** 0.455*** 0.470*** 0.680***
(0.003) (0.004) (0.005) (0.003) (0.004) (0.005)
Control variables Yes Yes Yes Yes Yes Yes
Adjusted R? 0.833 0.782 0.884 0.784 0.772 0.846
Observations 44747 44777 44876 40616 40609 40499

Note: Control variables include religion, social group, share of non-food expenditure, age of household head, age and sex
of household head, age squared, education of household head, dependency ratio and cluster fixed effects

Figures within parentheses are standard errors, *** p<0.01, ** p<0.05, * p<0.1
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educated households had declined their caloric
intakes but rather had higher fat consumption
plausibly because of higher outside home-food
consumption, and this was starker in urban
areas.

Rural Non-Farm Sector: Trends,
Structural Changes, Farm Sector Growth
and Poverty Linkages

Subash S.P., Md. Ejaz Anwer, Balaji, S.]. and Prem
Chand

Patterns and gender dimensions in rural
non-farm sector

The recent trends and structure of rural non-
farm employment in different states of India
were compared using National Sample Survey
Office (2011-12), Bureau (2015-16)
and Periodic Labour Force (2017-18) surveys.
In Kerala, Manipur, Tamil Nadu, Punjab,
Haryana, Assam, Meghalaya, Bihar, Mizoram,
Nagaland, Arunachal Pradesh, Chhattisgarh
and Telangana, there had been an increase in the
share of rural non-farm employment. The share
has almost doubled between 2011-12 and 2017-
18 in north-eastern states. Among other states,
the percentage change in the share of rural non-
farm employment was higher in Bihar (58%),
Chhattisgarh (47.7%) and Haryana (40.4%).

Labour

Note: Blue dot, female; red dot, male. Each dot is RNFE
estimate of different states.

Figure 2.5. The share of male and female rural non-
farm employment across states

In terms of gender-wise share in RNFE,
comparing NSSO, EUS and PLFS survey
estimates showed that there are narrowing
gaps between male and female participation
in workforce across states (Figure 2.5). The gap
was reducing due to reduction in the share of
female participation rates in few states and
increaseinmaleparticipationratesinotherstates.
The gap was significantly higher among states
like Haryana, Jammu and Kashmir, Jharkhand,
Uttarakhand, Himachal Pradesh, Gujarat and
Maharashtra. The proportion of rural non-
farm employment was higher amongst male
workforce and it ranged between 60 and 74 per
cent in these states. In Chhattisgarh, Madhya
Pradesh, Mizoram, Maharashtra, Karnataka,
Gujarat, Andhra Pradesh, Meghalaya and Uttar
Pradesh, the share of female workforce in rural
non-farm employment were below the national
average (45 %).

Table 2.7. Estimated rural non-farm

employment
(Per cent, All India)
Usual Usual
principal secondary

Particulars activity activity
NSSO-EUS (2011-12)* 37.18 37.76
PLFS (2017-18) 41.33 34.79
Before matching 4.15 -2.97
difference (PATT)* [2-1]
After matching
difference (SATT)** 2.32 -4.05

Note: ‘Estimated from unit level data employing sampling
weights. " PATT-Population average treatment effect on the
treated, ” SATT- Sample average treatment effect on the
treated.

The study also explored comparability of RNFE
estimates from NSSO-EUS (2011-12) and NSSO-
PLFS (2017-18) surveys. Firstly, the surveys were
compared based on methodological parameters
such as type of data collected, sampling frame,
sampling methodology and sample size.
Secondly, Coarsened Exact Matching (CEM)
technique was used in unit level data to create
a comparable dataset. Individual and household
characteristics such as sex, age, marital status,
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education, household type, household religion
and social category were used as covariates for
matching. The comparison of methodological
parameters showed that RNFE estimates could
be compared over the period (Table 2.7). Based
on the CEM results, out of the total sample, 2.15%
and 2.39% of individuals were not matched
in NSSO-EUS and PLFS data respectively.
Comparison of the estimated values showed that
the estimates though differ by extent, they are in
similar in direction before and after matching.

Doubling Farmers’ Income by 2022:
Preparation of Strategic Framework and
Estimation of Income

Raka Saxena, Suresh Pal, Naveen P Singh, Balaji S],
Ranjit Kumar Paul, Md. Arshad Khan, Rohit Kumar,
Vinita Kanwal, Kuldeep Sharma and Suman Verma

The Government brought farmers” income into
the core of its deliberations and incorporated it
as the fulcrum of its strategy. The major sources
of growth operating within the traditional
agriculture sector include (i) improvement in
crop productivity, (ii) improvement in livestock
productivity, (iii) resource use efficiency or
saving in cost of production, (iv) increase in
cropping intensity, and (v) diversification
towards high value crops. Further, the following
two sources of growth operate outside the
traditional agriculture sector but contribute to
farmers’ income, (vi) improvement in real prices
received by farmers, and (vii) shift from farm to
non-farm occupations.

The Doubling Farmers Income (DFI) committee
recommendationsemphasized aloton promoting
marketing, logistics and supply chain along
with price support. The DAC&FW through DFI
Committee targeted to boost the agriculture
segment by concentrating on an income-centered
approach rather than customary approach of
achieving farmers’ welfare purely through
augmenting the agricultural production. ICAR-
NIAP, being the knowledge partner of DFI
Committee providing technical facilitation in
designing the framework for proposed “Ease

of Doing Agriculture Index”. ICAR-NIAP
undertook various research studies pertaining
to income estimation, income inequality, price
volatility along with market and trade reforms in
the country. Timely inputs were also provided to
the DAC&FW on mid-term income estimation.

Income inequality and its drivers in
agricultural household income in India

This study examined the overall distribution of
income and inequality across the land size classes.
Across all the farm size classes, income from crop
is more evenly distributed and Gini index value
for non-farm business income is the highest.
Inequality in livestock income decreased with
increase in landholding size, while inequality in
the distribution of income earned from wages
and salaries is positively related with farm size.
It is noteworthy here that distribution of income
is relatively more unequal among the farmers
with more than 4 hectare land (Table 2.8).

A unit increase in the share of income from
crop and livestock sources, with other factors
remaining same, will decline the total income
inequality among marginal farmers by around
0.076 and 0.004 units, respectively. The other two
sources of income, viz, wages and salaries, and
non-farm business have inequality-increasing
effect within the given farm size class. Results
indicated that increasing the income shares of
crop and livestock will equalize the distribution
of income and will bridge the income disparity
among marginal, small and medium farmers.
Strikingly, the same is not true for the farm
households with more than 4 hectare holding
size. The on-going development efforts in the
country are congruent with this finding and
thus, the DFI Committee has already targeted to
enhance the share of crops and livestock in the
total income of agricultural households from
the 60 per cent to 70 per cent. While the small
farm in India is superior in terms of production
performance, it is weak in terms of generating
adequate income and sustaining livelihood;
nearly three-fourths of small farmers in India



SIGNIFICANT RESEARCH ACHIEVEMENTS | 21 |

Table 2.8. Decomposition of rural household’s income by sources across farm size classes

Farm size Income source Proportion Gini Correlation Percentage Gini Marginal
classes of total Index of Gini(R)) contribution income effect
income (S)) (G)) to total elasticity
inequality (Rk Gk )
(RkG:Sk +100)
Marginal Crop 0.238 0.674 0.531 16.19 0.681 -0.076
(<1 ha) Livestock 0.205 0.786 0.656 20.10 0.982 -0.004
Wage and 0.453 0.731 0.791 49.80 1.10 0.045
salaries
Non-farm 0.104 0.951 0.736 13.84 1.33 0.034
Total income 0.526
Small Crop 0.500 0.521 0.744 39.23 0.785 -0.108
(1-2ha)  [ivestock 0.150 0.778 0.623 14.82 0.98 -0.003
Wage ans 0.260 0.841 0.737 33.00 1.254 0.066
salaries
Non-farm 0.080 0.96 0.777 12.99 1.51 0.041
Total income 0.494
Semi- Crop 0.621 0.534 0.841 56.11 0.903 -0.060
gfﬁu‘)n Livestock 0.133 0.757 0.612 12.40 0.932 -0.009
-4 ha
Wage and 0.167 0.869 0.656 19.16 1.146 0.025
salaries
Non-farm 0.078 0.971 0.806 12.28 1.574 0.045
Total income 0.497
Medium Crop 0.760 0.607 0.937 77.47 1.02 0.015
?;fhh;rge Livestock 0.104 0.716 0.595 7.94 0.76 -0.025
a
Wage and 0.073 0.905 0.481 5.69 0.78 -0.016
salaries
Non-farm 0.063 0.975 0.813 8.95 1.42 0.026
Total income 0.558

fall under poverty if they do not get income from
non-farm sources.

Likelihood of shifting to non-farm business
in “Aspirational Districts” of India

This study, based on 117 aspirational districts
designated by the government of India, examined
the prospects of shifting out from traditional
cultivation practices to others sources of income
based on situational assessment survey of
National Sample Survey Office for 2012-13.
Homogenous zones (broader typologies) were

delineated within aspirational districts based
on key agriculture related dimensions related
to irrigation intensity, cropping intensity,
rural literacy, credit availability and rainfall
distribution using K means clustering technique.
Various attributes govern the household choice
for shifting away from traditional cultivation to
various allied and other non-farm occupations.
Multi-logistic regression model was used to
study the probability of farm households getting
income primarily from non-farm sources. The
multi choice model was found to be suitable for
this objective.
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Table 2.9 provides the determinants of
probabilities that a farmer will choose non-farm
business enterprises over traditional cultivation
the selected typologies. Shifting away from
traditional cultivation practices to non-farm
business enterprises and

was significant

positively related to the puccahome structure that
household possess and wasnegatively influenced
by the land possessed by the households. This
directs that households with large farm size are
less likely to diversify the livelihood strategies
and depend largely on crop production. On the

Table 2.9. Probability of shifting from cultivation to non-farm business

Variable Typology 1 Typology 2
Coefficient Marginal Effects  Coefficient Marginal
Effects
Type of dwelling structure 0.5218* 0.023 1.1846% 0.001
(0.211) (0.581)
Land owned -0.6661* -0.021 -3.2117% -0.001
(0.153) (0.688)
Land owned square 0.0314* 0.001 0.1999 8.26E-05
(0.010) (0.149)
MGNREGA job card -0.1611 -0.009 -1.4349% -0.001
(0.205) (0.563)
Ration card -0.1382 -0.007 -1.0171%*+* -0.001
(0.262) (0.620)
Sex 1.2078*** 0.042 15.5017 0.001
(0.730) (1833)
Age 0.0052 0.001 0.2286 9.93E-05
(0.053) (0.186)
Age square -0.0003 -1.48E-05 -0.0022 -9.43E-07
(0.001) (0.002)
Education of household 0.0077 0.002 0.8094 3.77E-04
head (0.209) (0.621)
Training in agriculture -0.5699 -0.017 -14.6139 -0.001
(0.603) (2699)
Household size 0.0357 0.001 0.2205 9.20E-05
(0.037) (0.145)
Religion -0.6666* -0.036 16.1162 0.001
(0.207) (4844)
Schedule category 0.2852 0.012 -0.7311 -4.31E-04
(0.292) (0.989)
OBC 0.3699 0.018 0.9819 -2.49E-04
(0.244) (0.904)
Constant -2.7696 -38.5693
(1.436) (5179)
LR chi? 580.28 477.37
Pseudo R? 0.14 0.34
Number of observations 2,215 944

Note: *, ** and *** indicate the significance level at 1, 5 and 10 per cent level, respectively. Figures in parentheses indicate

the standard errors.
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other hand, lower farm size would encourage
the farm households to diversify their income
sources. The reason is palpable as the small
land holding does not enable the farmers to
produce sufficient marketable surplus and may
shift them towards the non-farm activities to
supplement the farm incomes from crops. In
typology 1, male headed households were likely
to shift from traditional cultivation to non-farm
business activities for earning as evident from
the significant and positive coefficient of this
variable. Additionally, Hindus in comparison
to other religious groups were more reluctant
in adoption of non-farm business activities.
In typology 2, possessing ration card and
MGNREGA job card were negatively related
with diversifying from cultivation, hence, a
household getting subsidised ration as well as
assured labour employment was less likely to
undertake non-farm business enterprises.

Trajectory of livestock performance in
India

An exhaustive review was undertaken to
understand the growth trajectory along with
key dimensions related to livestock marketing,
trade, animal health services, feeding pattern
along with the impact of climate. Growing
importance of livestock towards enhancing

2,000

food and nutritional security, increasing
agricultural growth, reducing rural poverty
and mitigating farm households’” vulnerability
to shocks in along with providing employment
and empowerment opportunities to females
is widely acknowledged and acclaimed in
numerous studies.

The evidences suggested a clear shift towards
fruits and vegetables, livestock products and
fisheries (Figure 2.6). The trends in livestock
output are given in Table 2.10. Increase
in relative prices of cereals vis-a-vis other
food commodities, diversification towards
high-value food and changes in taste and
preferences are responsible factors for a rapid
rise in the demand for livestock products in
India. Liquid milk consumption in India has
considerably increased over last two decades
from 1993-94 to 2009-10, the per capita
consumption of liquid milk increased by 18.9
per cent in rural areas and 65.1 per cent in
urban areas. Consumption of egg, fish and
chicken in both rural as well as urban India
showed significant increase. The studies have
reported that majority of the small farmers
in dairy value chains in India still resort to
borrowings from the informal sources, viz.
moneylenders, traders and input dealers, who
often charge high rates of interest.
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Figure 2.6. Sub-sector wise trend in gross value added of 2011-12 prices R crore)
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Table 2.10. Trends in livestock output

Particulars Production Growth rates (%)
2001-02 2010-11 2016-17 2001/02-2010/11 2010/11-2016-17
Milk (million tonnes)
Cattle 34.51 54.90 77.41 4.75 5.03
Buffalo 45.40 62.35 80.38 3.22 3.70
Goat 3.50 4.59 5.62 2.75 2.93
Meat (thousand tonnes)

Cattle 341 211 329 -4.68 6.57
Buffalo 414 805 1611 6.88 10.42
Goat 401 846 943 7.75 1.56
Sheep 192 369 486 6.75 4.00
Pig 140 402 388 11.15 -0.52
Poultry 364 2193 3264 19.67 5.84

Source: National Account Statistics, Livestock Census and DAHD Annual Report (Various issues)

A modernization perspective is required for
the sector for technological innovations and
help to overcome the challenges associated
with  shifting production, consumption
and changing climate. The future growth
in livestock sector needs to be focused on
productivity and efficiency. Newer science
tools will enhance animal productivity and
make the sector a more profitable occupation.
The country needs to focus on the niche items
for exports and niche destinations along with
addressing the safety issues. Gradual stress
induced by global warming and climate
change is also influencing fertility and
productivity of livestock, the potentiality
of science and livestock research should be
harnessed by validating and transferring
the technologies for
productivity, improved value addition and

enhancing animal

improving competitiveness.

Efficient and effective extension services,
sufficient feed and fodder, effective
animal health services, incentives for shift
from subsistence livestock to livestock
entrepreneurship along with efficient chains for
livestock marketing and trade are required. The
other interventions required are more intense
private or public private partnerships, effective
use of different subsystems by adopting a
farming research systems approach to suite low
external-input production systems and more
adaptive research. Efficient policy support and
infrastructure through effective collaborations
between different agencies involved in livestock
development are required. Adequate policy
support for all livestock species with regional
livestock development priorities, and building
capacities of livestock extension functionaries
to handle the emerging challenges will provide
ample impetus for the development of the
Indian livestock sector.

PO "
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Theme - 11
TECHNOLOGY AND SUSTAINABLE AGRICULTURE

EXCERPTS

The long-term impact of climate change on crop yields would be more severe under RCP 8.5 than
that in RCP 4.5 scenario.

Farmers with marginal landholdings are more vulnerable to climate shock owing to their lesser
capacity to make suitable agriculture and livelihood diversifications.

Agriculture is moderately sustainable in food bowl of the country. District-specific strategies are
required to improve the eroded sustainability in the region.

The cropping pattern in Bundelkhand region needs to be diverted from cereals towards pulses
and oilseeds along with increasing number of local cattle and small ruminants for sustainable
agriculture in the region. Inadequate infrastructural support for agriculture is one of the most
limiting factors in the region.

The Turbo Happy Seeder technique produced higher output energy per unit of input energy
consumed as compared to conventional and zero tillage technique.

Direct Seeded Rice is water saving, labour saving and less costly technology, however, non-
availability of machines and higher weed infestation are the major impediments in its adoption.

Amendment of patent law 2005 had a positive impact on patenting of agricultural technologies in
India. The interaction of business model and regulatory policies results in anti-competitiveness
in the Bt cotton industry.

The Indo Gangetic Plains (IGP) exhibits wide spatial variation in groundwater level. Even in
eastern IGP where level of groundwater development is low and rainfall is high, large number of
wells are witnessing depletion in groundwater level, though at a the slow rate.

Use of sprinkler irrigation contributes towards improving crop yield translating into income
gains.

Groundwater availability, labour availability, pumpset intensity, electricity use in agriculture,
and subsidy are more critical for predicting the extent of adoption of micro irrigation in the arid
region.

Faulty scheduling of water release, encroachment of water channels, delay in de-siltation of
channels, and inadequate water supply are the major impediments in surface irrigation in eastern
Yamuna canal command area.

Public institutions are important source of knowledge to other extension advisory service
providers, therefore, literature and recommendations of these institutions need to be abreast
with emerging problems and changing realities in Indian agriculture.
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Strategic Research Component of
National Innovations on Climate
Resilient Agriculture

Naveen P Singh, Bhawna Anand and Surendra
Singh

Impact of climate change on Indian
agriculture: An agro-climatic zone level
estimation

A considerable uncertainty exists over the likely
impact of climate change on crop yields for
homologous regions. Attempts to when made
develop estimates of link between crop yield
and climate variables and to project the likely
yield changes under RCPs 4.5 and 8.5 climate
change scenarios for three time periods (2030s,
2050s and 2080s) across Agro-Climatic Zones
(ACZ) of India. While examining change in
climate parameters during the period 1966-2011,
a significant rise was observed in both the annual
mean maximum and minimum temperature
across ACZs. Rainfall recorded an annual decline
in Himalayan Regions and Gangetic Plains while
increased in Coastal Regions, Plateau & Hills
and Western Dry Region. The future projection
on crop yields were more pronounced for RCP
8.5 than 4.5.

Projected impact of climate change on kharif
crop yields

Under RCP 4.5: Rice yield will decline by 5.49
and 6.79 per cent in Eastern Himalayan Region
by 2050s and 2080s (Table 2.11). In near-term
it is likely to reduce by 2.94 and 3.56 per cent
in Western and Eastern Himalayan Region. By
2080s maize yield is likely to increase by around
7 to 8 per cent in Western Himalayan Region and
Lower Gangetic Plains. Yield loss in groundnut
is expected to be around 5 per cent by 2050s in
Gujarat Plains & Hills. In the mid and long term
periods, sorghum yield is likely to increase by
around 8 and 11 per cent in Western Plateau &
Hills and decrease by the same magnitude in
Central Plateau & Hills respectively. Sugarcane
yield is projected to decline by 11 and 13 per cent

in Middle Gangetic Plains and East Coast Plains
& Hills by 2030s. Pearl millet yield is likely to
increase by 15.58 per cent by mid-term period in
Trans-Gangetic Plains.

Under RCP 8.5: By the end of the century, maize
yield is projected to increase by 12 per cent in
Western Himalayan Region and Lower Gangetic
Plains. Under mid-term period the yield will
lower by 3.33 and 2.51 per cent in Central Plateau
& Hills and Western Dry Region. In Western and
Eastern Himalayan Region, rice yield is likely
to reduce by 5.52 and 6.72 per cent by 2050s,
respectively. The yield loss in case of Pearl millet
by 2080s is expected to be around 7 and 3 per cent
in Gujarat Plains & Hills Western Dry Region.
By 2050s, finger millet yield will increase by 2.64
per cent in West Coast Plains & Ghats. By the
end of the century, sorghum yield is projected
to decline up to 19 per cent in Central Plateau &
Hills, while, for the similar period it will increase
by about 18 per cent in Western Plateau & Hills.
In Middle Gangetic Plains and East Coast Plains
& Hills, sugarcane yield is expected to decline by
21.17 and 24.79 per cent under mid-term period,
respectively. The productivity of groundnut is
projected to decline by 9.11 and 6.62 per cent in
Gujarat Plains & Hills and Southern Plateau &
Hills by 2080s, respectively.

Projected impact of climate change on rabi
crop yields

Under RCP 4.5: Climate projections for rabi
crops indicated that wheat yield will reduce
by 5.84 and 7.17 per cent by 2050s and 2080s in
Western Dry Region (Table 2.12). For the similar
periods it will reduce by 3.98 and 4.93 per cent
in Eastern Himalayan Region and 2.57 and 3.11
per cent in Trans-Gangetic Plains. In Gujarat
Plains & Hills, wheat is likely to increase by 3.20
per cent by 2050s. Rapeseed and mustard are
projected to increase up to 9.10, 7.10 and 6.75,
per cent by 2080s in East Coast Plains & Hills,
Central Plateau & Hills and Western Dry Region
respectively. By 2050s barley will reduce by 1.25
in Western Himalayan Region and 0.4 per cent
in Trans-Gangetic Plains.
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Table 2.11. Regionally aggregated climate change impacts and projections for kharif crop yields
under RCPs 4.5 and 8.5

Agro-climatic
Zone

Western
Himalayan Region

Eastern
Himalayan Region

Lower Gangetic
Plains

Middle Gangetic
Plains

Upper Gangetic
Plains

Trans-Gangetic
Plains

Eastern Plateau &
Hills

Central Plateau &
Hills

Western Plateau &
Hills

Southern Plateau
& Hills

East Coast Plains
& Hills

West Coast Plains
& Ghats

Gujarat Plains &
Hills

Western Dry
Region

Note: Direction of rainfall for the future projections was premised on trend analysis for the period, 2001-2011.

Crops

Rice
Maize
Rice
Maize
Rice
Maize
Rice
Maize
Sugarcane
Rice
Sugarcane
Maize
Sorghum
Rice
Cotton
Pearl millet
Maize
Rice
Maize
Sorghum
Maize
Groundnut
Sorghum
Cotton
Sugarcane
Rice
Groundnut
Rice
Groundnut
Sugarcane
Rice
Groundnut
Finger millet
Pearl Millet
Cotton
Groundnut
Pearl millet
Maize

Marginal
Effects

-2.34
3.29
-2.62
1.33
-1.17
2.83
-0.17
0.19
-8.02
-0.07
-0.13
-0.03
-0.68
-0.37
-0.59
2.09
-0.65
-0.67
0.28
-4.54
-1.33
0.55
4.68
-1.74
-3.66
-0.72
-1.56
-0.37
-0.49
-9.91
0.01
-1.51
1.10
-1.23
0.02
-1.26
-0.84
-1.03

2030s

A MinT=

1.36

A MaxT=

1.26
A R=(

+/-) 5%

-2.94
4.17
-3.56
1.83
-1.60
3.99
-0.26
0.45
-11.15
-0.16
-0.77
0.12
-0.88
-0.40
-0.86
8.43
-0.90
-1.08
0.30
-5.71
-1.75
0.95
6.15
-2.24
-4.39
-1.06
-1.96
-0.57
-0.52
-12.94
0.07
-1.82
1.38
-2.00
-0.30
-2.31
-0.82
-1.32

RCP 4.5
2050s
A MinT=
2.14

A MaxT=
1.81

A R=(+/-)
10
-4.41
5.97
-5.49
2.97
-2.34
6.29
-0.41
0.79
-17.43
-0.27
-1.57
0.27
-1.36
-0.54
-1.50
15.58
-1.53
-1.71
0.30
-8.76
-2.72
1.59
8.56
-3.36
-6.17
-1.65
-3.06
-0.93
-0.74
-20.26
0.14
-2.75
2.14
-4.17
-1.06
-4.97
-1.17
-2.03

2080s
A MinT=
2.63

A MaxT=
2.29

A R= (+/-)
12%
-5.49
7.57
-6.79
3.61
-2.96
7.74
-0.51
0.96

-21.50
-0.33
-1.85
0.32
-1.67
-0.69
-1.78
18.90
-1.83
-2.12

0.43
-10.80
-3.35
1.94
11.01
-4.19
-7.84
-2.05
-3.75
-1.13
-0.93
-24.87
0.16
-3.39
2.63
-4.70
-1.08
-5.58
-1.45
-2.50

2030s
A MinT=
1.50

A MaxT=
1.36

A R= (+/-)
50/0
-4.02
4.49
-3.89
2.04
-1.71
4.37
-0.28
0.48
-12.21
-0.17
-0.82
0.12
-0.97
-0.44
-0.98
8.63
-1.03
-1.16
0.29
-6.35
-1.93
1.03
6.47
-2.45
-4.75
-1.14
-2.19
-0.62
-0.58
-14.37
0.07
-2.02
1.54
-2.45
-0.44
-2.82
-0.95
-1.46

RCP 8.5
2050s
A MinT=
2.6

A MaxT=
2.3

A R= (+/-)
10
-5.52
7.59
-6.72
3.56
-2.92
7.60
-0.49
0.87
-21.17
-0.30
-1.60
0.25
-1.67
-0.72
-1.74
16.49
-1.81
-2.03
0.46
-10.87
-3.33
1.84
10.93
-4.19
-7.97
-1.99
-3.77
-1.09
-0.97
-24.79
0.14
-3.44
2.64
-4.54
-0.95
-5.31
-1.56
-2.51

Per cent

2080s
A MinT=
4.43

A MaxT=
3.94

A R= (+/-)
12%
-9.59
12.95
-11.39
6.10
-4.87
12.78
-0.80
1.30
-35.70
-0.45
-2.18
0.27
-2.91
-1.30
-2.99
22.03
-3.14
-3.27
0.78
-19.08
-5.73
2.95
18.13
-7.18
-13.87
-3.27
-6.62
-1.79
-1.79
-42.87
0.21
-6.10
4.63
-7.95
-1.58
-9.11
-3.01
-4.37
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Table 2.12. Regionally aggregated climate change impacts and projections for rabi crop yields
under RCPs 4.5 and 8.5

per cent
RCP 4.5 RCP 8.5
Agro-climatic Zone Crops ol
8 P Effects 2030s 2050s 2080s 2030s 2050s 2080s
Western Himalayan Wheat -0.47 -0.66 -1.05 -1.29 -0.73 -1.27 -2.14
Region Barley -0.76 -0.91 125 -1.60 -0.98 -1.63 -2.81
Eastern Himalayan Wheat -2.03 -2.61 -3.98 -4.93 -2.87 -4.93 -8.49
Region Rapeseed and -1.08 -1.44 216 -2.70 -1.56 -2.68 -453
mustard
Lower Gangetic Wheat -0.96 -1.04 -1.45 -1.83 -1.14 -1.90 -3.43
Plains Rapeseed and  -1.21 -1.67 -2.46 -3.10 -1.79 -3.06 -5.12
mustard
Middle Gangetic Wheat -0.28 -0.37 -0.56 -0.69 -0.40 -0.69 -1.18
Plains Rapeseed and 1.04 1.26 1.90 2.36 1.39 2.38 4.15
mustard
Barley 0.04 0.05 0.10 0.12 0.06 0.12 0.22
Upper Gangetic Wheat -0.09 -0.11 -0.17 -0.21 -0.12 -0.21 -0.37
Plains Barley 0.01 0.03 0.06 0.08 0.03 0.06 0.08
Rapeseed and 0.20 0.29 0.46 0.57 0.32 0.56 0.91
mustard
Trans-Gangetic Wheat -1.02 -1.53 -2.57 -3.11 -1.70 -3.01 -5.02
Plains Barley -0.26 -0.30 -0.40 -0.52 -0.32 -0.54 -0.95
Rapeseed and 1.59 2.32 3.89 4.70 2.59 4.58 7.71
mustard
Eastern Plateau Wheat -0.26 -0.30 -0.48 -0.58 -0.34 -0.59 -1.07
& Hills Linseed -0.87 -1.23 -2.00 -2.43 -1.36 -2.39 -4.04
Central Plateau Wheat -0.94 -1.31 -2.07 -2.54 -1.44 -2.50 -4.22
& Hills Rapeseed and 273 3.69 5.76 7.10 4.06 7.03 11.97
mustard
Western Plateau Wheat -0.88 -1.12 -1.62 -2.05 -1.21 -2.05 -3.49
& Hills Rapeseedand  -1.86 -2.05 245 -3.29 2.13 344 -6.01
mustard
Southern Plateau & Wheat -1.27 -1.73 -2.62 -3.27 -1.88 -3.23 -5.44
Hills Linseed -1.35 -1.72 251 -3.16 -1.86 -3.16 -4.88
East Coast Plains & Wheat -1.46 -2.01 -3.19 -3.92 -2.22 -3.86 -6.56
Hills Rapeseed and 345 471 7.41 9.10 5.19 8.99 15.31
mustard
West Coast Plains & Wheat 0.33 0.48 0.77 0.95 0.54 0.92 1.54
Ghats Rapeseed and 245 3.37 6.34 6.53 3.71 7.47 10.91
mustard
Gujarat Plains & Wheat 0.44 1.29 3.20 3.49 1.62 3.20 5.29
Hills Rapeseed and 031 0.86 2.13 2.32 1.09 2.14 3.56
mustard
Western Dry Region Wheat -2.73 -3.71 -5.84 -7.17 -4.09 -7.03 -12.05
Rapeseed and 2.57 3.50 5.50 6.75 3.86 6.69 11.42
mustard

Source: Authors estimation based on ICRISAT-VDSA and India Meteorological Department (IMD) Databases

Note: Direction of rainfall for the future projections was premised on trend analysis for the period, 2001-2011.
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Under RCP 8.5: By 2080s, wheat yield is projected
to decline by 12.05, 8.49 and 6.56 per cent in
Western Dry Region, Eastern Himalayan Region
and East Coast Plains & Hills, respectively. In
Trans-Gangetic Plains wheat yield will be lower
by 3.01 per cent under the mid-term period.
Barley was not found much impacted to climate
change, as yield loss were projected to be 0.54
and 1.63 per cent by 2050s, in Trans-Gangetic
Plains and Western Himalayan Region. For the
long-term period, the rapeseed and mustard
yield is expected to increase by around 11-12
per cent in Central Plateau & Hills, West Coast
Plains & Ghats and Western Dry Region. In
Eastern Plateau & Hills and Southern Plateau &
Hills, Linseed yield is expected to decline by 2.39
and 3.16 per cent by 2050s.

The relative impacts of climate change and the
associated vulnerability vary between ACZs,
hence comprehensive crop and region-specific
adaptation measures should be emphasized to
help enhancing resilience of agricultural system
in short to medium term.

Socio-economic factors affecting climate
vulnerability and technology adoption

Climate change and extreme weather
fluctuations are the most threatening challenges
to the farming communities especially in semi-
arid tropics. Socio-economic factors affecting
vulnerability and adoption of innovations using
micro-level survey data of 100 systematically
selected farmers in the Jodhpur district of
Rajasthan who investigated. In assessing the
determinants of climate vulnerability, the
coefficients for income, irrigation, obtaining
seeds from institutional sources and adoption of
wide row spacing were negative and statistically
significant. Farmers withmarginallandholdings
were more vulnerable to climate shock owing
to their lesser capacity to make suitable
agriculture and livelihood diversifications. The
grass-roots enquiry revealed that farmers were
adopting several mechanisms to mitigate the
harmful effects of climate variations (Figure
2.7). About 33 per cent of the farmers were

making appropriate changes in their cropping
pattern; 25 per cent were adopting groundwater
recharge techniques and soil conservation
methods; 81 per cent were reducing the number
of irrigation sessions. Further, more than 50 per
cent were adopting micro-irrigation technology,
conserving water through conventional methods
and construction of watershed structures. On
the contrary, a substantial proportion of the
respondents were digging new bore wells
and further deepening the existing ones to
extract groundwater.  Migration (seasonal
or permanent) was emerging as a significant
strategy against increasing climate uncertainty
and dwindling farm profitability.

Percentage of Farmers
0 20 40 60 80 100

Drilling new bore wells | se——— 19

Deepening of the existing wells 79
Adoption of drip/sprinkler irrigation method — |ee——————— 5
Change in cropping pattern |e————— 33

Conventional water saving irrigation methods | 5

Growing rain-fed crops 93
Cultivating annual crops to perennial crops e 13
Advancement / Delaying of cropping season 79
Reducing the number of irrigations 81

Constructing watershed systems ~|=e—— 58
Adoption of groundwater recharging techniques ~|=e— 23
Methods of soil conservation |ee— 2
Buying Groundwater |se————— 57
31

Migration both temporary as well as permanent

Figure 2.7. Adaptation strategies adopted by
surveyed farmers

The estimates of the factors influencing farmer’s
decisions to adopt wide row spacing technique
for pearl millet crop are given in Table 2.13. The
probability of adopting technology was lower
for illiterate farmers, as compared to educated
farmers, who are better equipped to understand
the social costs and benefits of the prescribed
technologies and also the influence of changing
weather and market conditions. Better access to
irrigation facilities positively influenced farmer’s
technology adoption decision. Farmers with
information on changing climatic conditions
were 3.41 times and those skilled with training
programs were 4.24 times more likely to choose
innovation. Further, provision of institutional
seeds significantly influence farmers’ decision
towards adoption of wide row spacing
technology against climatic changes.
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Table 2.13. Determinants of wide row spacing technology in pearl millet cropping system

Explanatory Variables
Education (Illiterates= 1, otherwise= 0)
Land size (Marginal= 1, otherwise= 0)

Social group (Scheduled caste and scheduled tribe= 1, otherwise=0)

Infrastructure (Warehouse= 1, otherwise= 0)
Irrigation (continuous)
Seeds (Institutional source= 1, otherwise= 0)

Awareness of climate change (Yes= 1, otherwise= 0)

Agricultural training (Yes= 1, otherwise= 0)
Agriculture insurance (Yes= 1, otherwise= 0)

Improved and hybrid seed varieties (Yes= 1, otherwise= 0)

Constant
Note: * Significant at 1% level

The diversified crop sequence involving pearl
millet-wheat-cluster bean-barley-onion, farmers’
adoption of suitable adaptation strategies and
climate resilient technologies will improve with
better awareness, education and farm governance
with regard to climate change. Moreover,
technologies suitable to the local contextual
needs must be developed and disseminated for
reducing climate-induced vulnerability.

Impact of Climatic Hazards
Agricultural Growth in India

on

PS Birthal, ] Hazrana, DS Negi

Using a panel of state-level data for 1970-2018
this study assessed the impacts of climatic
hazards viz., droughts, floods, heat-waves and
cold-waves on agricultural growth in India, and
evaluated the effectiveness of some important
adaptation measures such as irrigation, changes
in input-use and diversification into low-risk
crops and livestock in managing their adverse
growth effects. The findings reveal and that
climatic hazards negatively impact agricultural
growth, but the impact of different climatic
hazards was different. Droughts and heat-waves
have a larger negative impact on agricultural
growth compared to other climatic hazards.
The negative effects were more pronounced in
the low-income and pre-dominantly agrarian
states. Nonetheless, the negative growth effects

Coefficient Odds ratio
-0.0457* 1.25
-0.0954* 0.21
-0.5470% 0.28
0.0421* 3.21
0.8095* 2.23
0.4516* 4.21
0.0457* 3.41
0.4721* 4.24
0.2415% 3.25
0.4571* 2.32
0.2764* 0.25

tend to dissipate over time. The findings
further demonstrated that it is possible to
reduce the negative growth effects of climatic
hazards through the adaptation measures,
such as irrigation, diversification of agriculture
towards low-risk crops and livestocks and
manipulations in fertilizer-use. Irrigation and
crop diversification were more effective against
droughts and heat-waves, but their effectiveness
declines considerably when these occur more
frequently. Livestock and fertilizer-use although
provided comparatively less adaptation benefits,
these were more effective in rising frequency of
climatic hazards.

A Multilevel Analysis of Drought Risk
in Indian Agriculture

PS Birthal, ] Hazrana and DS Negi

Drought is an important downside risk in
Indian agriculture; and the spatial differences
in its intensity and probability of occurrence
are considerable. Enhancing the resilience of
smallholder farming systems is a big challenge
as it requires and sustained
technical, financial, institutional and policy
support, and actions at different geographical
or administrative levels. To develop strategies
to manage the risk of drought, and to coordinate

and implement these strategies, it is essential to

significant
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understand the variation in drought risk across
geographical or administrative levels.

Using a multilevel modeling approach, the
study decomposes the variation in drought
risk across states, regions, districts, villages and
households, and finds it disproportionately
distributed (Figure 2.8). About half the
variation is attributed to between-individual
(i.e., household) differences and the rest to
between-population differences, mainly to
states and villages. These findings suggested the
potential for a critical role of states (policies) and
local institutions (communities) in enhancing
resilience of agriculture to droughts through
the correct targeting of policies and support for
the most appropriate geographic level. At lower
levels, the focus should be on creating resilience
at the village or community level in terms of
building local institutions that serve as a link
between the lower level (household) and higher
levels for various purposes.

0.8 I Unconditional

I conditional
3.21%

0.6 0.6423 (6217

0.4
19.26%
p—

0.2

0.0~
District

‘ State Region i
| I}
|

Village Household

Between-population Within-population

Figure 2.8. Per cent of the total variation in drought
risk attributed to different geographical levels

Developing Composite Agricultural
Sustainability Index

Suresh Pal, Chhabilendra Roul, SK Chadhari, Prem
Chand, Kalu Naik, M S Raman, Gaurav Karad and
Bhoopendra Raghav

Issues of sustainable agricultural development
have been widely discussed, but only limited
empirical work is available on operationalisation
of the concept of sustainability in agriculture.
A framework for assessing the sustainability

of agriculture wusing composite indicators
were developed. The methodology includes
calculating 79 sustainability indicators covering
six components of the concept (soil, water,
agro-biodiversity, environment, economic and
social) finalised after intensive literature search
and series of stakeholders consultations. These
indicators were subsequently aggregated into
four different types of indices, namely, Soil
Health Index, Agricultural-Water Sustainability
Index, Ecological Security Index and Socio-
Economic Sustainability Index. Two different
methods viz. min-max and benchmark were
used to normalize the indicators. The purpose
of min-max normalization was to assess the
relative sustainability, while that of benchmark
normalization was to measure the absolute
sustainability status. Finally, all the four indices
were aggregated into Composite Agricultural
Sustainability Index (CASI) by assigning weights
toall theindicators and componentindices. Three
different weighting methods-equal weights,
weights based on experts’ opinion and statistical
weights calculated using Principal Component
Analysis, were used.

The index was applied to assess the sustainability
of agriculture across districts of Punjab and
Haryana. The findings indicated that the
agriculture is moderately sustainable in both
the states with the index values of around 0.5
on the scale of 0 to 1, where zero indicates least
sustainability. Thestateaverage scoresof absolute
sustainability were significantly higher than the
relative sustainability scores. The CASI could be
an effective policy tool and an element to support
governance in agriculture. For example, western
districts of Haryana, particularly Bhiwani,
Sirsa, Mahendragarh, Rewari and Jind were
less sustainable as compared to eastern districts
largely because of weak socio-economic and
water dimensions of sustainability and therefore,
the policy focus should be on improving the
weak-linked aspects in these districts. Contrary
to this, eastern districts of Ambala and Panchkula
though performed better in terms of overall
sustainability need attention in improving agro-
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biodiversity aspect. Such information could help
to improve current agricultural policies, with the
aim of improving the sustainability of the sector
in the region.

Resource Use Planning for Sustainable
Agriculture

Prem Chand, Rajni Jain, Suresh Pal, Priyanka
Agarwal, Sulakshana Rao

Multi-objective optimization for sustainable
agriculture in Bundelkhand

Considering current resource constraints,

particularly water in Bundelkhand region, the

study obtained a sustainable cropping pattern
and crop-livestock mix. The input-output
coefficients were estimated using unit-level
data of cost of cultivation scheme for the TE
2014, while the level of resource availability
was estimated using secondary data. Goal
developed
maximize net returns and minimize water

programming model was to
use with set of physical, economic and
constraints. different
scenarios were built by simulating various
and policy
model is

environmental Five
resource saving technologies
The conceptual
presented in Figure 2.9.

interventions.

Objective Function L

— Land B I Maximizing Developing linear
prUEranminganodel return programming model
Labour | Minimizing
(monthwise) water use
+ +
—— Working capital — Minimum crop Rain water
area constraints 1L v harvesting

Goal
Programming

Minimum Fodder Valu;:)rfc(t)ibo]sctwe ’ Value of objective Value of objective
availability function function
Technologies
Minimum > 5
| | Productionof | | Improved sowing
cereal, oilseeds and method for ——
pulses soybean
—— Maximum GHC —— Improved —
sesamum variety
e Improved local
cattle
Maximum
Irrigated area < Improved water
use efficiency
\ 4 A 4

Goal
Programming

Goal
Programming

Goal
Programming

Figure 2.9. Diagrammatic representation of conceptual framework for developing goal programming model
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The evidences suggested that currently the
resources in the Bundelkhand region are used
sub-optimally. In the scenario of optimum use
of existing resources, returns increased by 42 per
cent to 61 per cent and water use was reduced
by 6.37 to 16 per cent. Farm credit was one of the
most limiting constraints in the region. The
optimum plan (scenario-1) suggested for
utilizing kharif fallow in the region and allocated

comparison of net returns obtained revealed that
with an initial investment of ¥ 88 per m® of water
harvested, the net returns could be enhanced by
16 per cent. All of the five scenarios are suggested
to divert area from the conventional rice-wheat
cropping system towards pulses and oilseeds.
Increasing the number of local cattle and small
ruminants, particularly goats was also suggested
in all plans.

more area under pigeon
pea, sorghum, soybean # Existing_Plan M Scenario 1 A Scenario2  Scenario3 X Scenario4 ® Scenario 5
. 2.00
and vegetables, while
) 1.80 P
reducing the area wunder .
. g - X
water guzzling crops such as £ 140 L g .
paddy and sugarcane | T ,, . 2
L
(Figure 2.10). The :.E 1.00 " ¢ !
employment increased by =
proy . . Y £ -
47 per centunder thisscenario. | g 060 % T
-t
Scenario 2 simulated the effect | < 040 . % %
of improved technologies like 0.20 ]
L]

methods of sowing (raised 0.00
bed in soybean), crop variety

Cereal K Cereal R Pulses_K Pulses_R Oilseed_K Oilseed_R Others

(sesame) and improved breed Figure 2.10. Area under crop categories in different scenarios

of local cattle. This scenario

requires an additional investment of ¥ 8 billion and
suggested diverting the area from conventional
practices to resource saving technologies under
these crops. This scenario also ensured self-
sufficiency of pulses and oilseeds in the region
as the area under these crops increased by 31 per
cent and 28 per cent, respectively. However, the
cereal production is reduced by 16 per cent than
the existing level.

The sensitivity analysis of sprinkler and drip
irrigation in pea, tomatoes, chillies, maize
and wheat under the Scenario 3 saved the
irrigation water by 26 per cent and increased the
production of oilseeds by 58 per cent without
affecting existing pulse and cereal production.
The subsequent two scenarios were developed
with single objective of maximizing net returns
subjected to set of constrains. In Scenario 4,
upper bound of available water was set whereas
in Scenario 5 the water availability was increased
by 6.7 per cent as potential rainwater harvest. A

Agricultural infrastructural
across districts of Bundelkhand

adequacy

Adequacy of agricultural infrastructure like
markets, roads, irrigation, extension services,
credit facilities, storage etc, the facilitates
lowering the farming costs and increase in
farm income. The study measured adequacy
status of rural infrastructure and categorised
it into highly suitable, moderately suitable,
marginally suitable or not suitable category for
Bundelkhand. Five parameters namely road
density, market concentration, extension system
score, and credit institutions availability score in
Bundelkhand region were used to estimate the
corresponding infrastructural suitability. The
four categories of infrastructural suitability and
the corresponding range for irrigation score,
road score, extension score and credit score are
given in Table 2.14..

Considering each of the five dimensions as an
essential requirement for boosting agriculture,
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Table 2.14. Criteria developed for assigning suitability classes to irrigation, road, extension and

credit scores

Category Irrigation Road score
score (I) (S)

>mean plus 8.2 5.48

standard deviation

Mean to mean plus 82-49 4.53-5.48

standard deviation

Mean minus 49-1.7 3.58-4.53

standard deviation

to mean

< Mean minus 1.7 3.58

standard deviation

the study revealed that there is not a single
district, which is adequate enough in all five
dimensions even at the level of moderately
suitable category (Figure 2.11). Analysis revealed
that infrastructure is relatively better in northern
and western parts of Bundelkhand as compared
to southern districts. The topography is one of
the major reason of difference in infrastructure
facilities. The mean slope of the entire region
is towards north and northeast making these
districts suitable for irrigation. The region
has poor literacy rate therefore, face to face
interaction and demonstrations would be much
effective rather than distance learning techniques
requiring more number of extension institutions,
specially strengthening of grass root extension
system. The ICT based extension system need
to be customised as per the requirement of the
region such as dissemination of scientific methods
and improved technologies using audios and
videos. District Jaulan, Damoh and Hamirpur
require improvement in road and extension;
Banda and Lalitpur in markets and extension;
and Panna in irrigation and extension. Almost
25 per cent districts of Bundelkhand are under
marginal or not suitable category in three aspects
of socio-economic infrastructure. Among these,
Chattarpur and Mahoba require improvement in
irrigation status, credit access as well as extension
system, while Chirakoot needs significant
improvement in irrigation, market and credit
access. Tikamgarh and Sagar are under moderate

Extension Credit score Infrastructural
score (E) (L) class
8.30 5.73 S1
8.30 - 6.51 5.73-4.00 S2
6.51-4.72 4.00-2.28 S3
4.72 2.28 N

category of irrigation availability but inadequate
in all other four parameters. Besides agroforestry,
models including pastoral components should be
promoted in the region. Thus, there is ample scope
for agricultural productivity enhancement in
Bundelkhand by improving various dimensions
of agricultural infrastructure.

Economic analysis of establishment
techniques of wheat in Haryana*

Conservation agriculture (CA) practices one
recognized as the immediate as well as long-
term solution to achieve goals of sustaining
crop productivity, improving natural resource
base and economic growth of the Indian
farmers. Estimated Resource use efficiency was
estimated and constraints faced in adoption of
various CA practices in wheat sowing in Karnal
and Kaithal district of Haryana during 2017-18
were identified. Input energy was calculated
by considering energy from all sources i.e.
seed,
pesticides, tractor, diesel, machinery, tubewell
irrigation etc., whereas, output energy was

human labour, chemical fertilizers,

calculated by taking into account energy
from grain and straw. The Cobb-Douglas
production function analysis revealed that
the seed and plant protection chemicals are
being underutilized and there is a scope for

* In collaboration with Chaudhary Charan Singh
Haryana Agricultural University, Hisar
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increasing the productivity of wheat by adding
more inputs. However, the fertilizer cost can
be reduced without affecting productivity.
The energy utilization pattern indicated that
Turbo Happy Seeder Technique (THST) is

energy efficient over Zero Tillage Technology
(ZTT) and Conventional Technique (CT) as it
escapes the pre sowing energy requirement.
The THST produced higher output energy
as compared to CT and ZTT (Table 2.15).

|
\Jf Jalaun

Credit_suitability
[ | Moderately Suitable

- Marginally Suitable

Figure 2.11. District level agricultural infrastructural suitability in Bundelkhand
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L]
Table 2.15. Output energy pattern of wheat cultivation in Haryana in 2017-18
MJha!
Particulars CT ZTT THST
Energy (M] ha™) Energy (M] ha™) Energy (M] ha™)
Karnal
Output energy 80,791 79,439 82,790
Input energy 21,702 18,607 14,259
Input-output ratio 3.72 4.27 5.81
Kaithal
Output energy 80,056 78,351 81,512
Input energy 21,627 19,284 13,800
Input-output ratio 3.70 4.06 5.87
Overall
Output energy 80,424 81,834 82,144
Input energy 21,680.29 19,087 14,010
Input-output ratio 3.71 4.29 5.86

Note. CT=Conventional Technique, ZTT=Zero Tillage Technique, THST=Turbo Happy Seeder Technique.

Input use pattern and economics of paddy
varieties in Punjab agriculture®

The paddy-wheat monoculture in Punjab has
resulted in various agro-ecological problems.
The short window of time between paddy
harvesting and wheat cultivation is considered
as major cause of crop reside burning in the
state. As per experts Punjab needs not only to
decrease the area under paddy cultivation but
also to decrease the area under long duration
variety PUSA 44, which is highly environment-
unfriendly. Using the primary data collected
from 60 farmers of Ludhiana and Barnala
district of Punjab, this study compares the
input use and economics of two short duration
paddy varieties namely PR121 and PR126 with
most preferred varieties of paddy namely
PUSA 44. The analysis revealed that expenses
on fertilizers, plant protection measures,
human labour use, and diesel for irrigation
were considerably lower in short duration
varieties as compared to PUSA 44 (Table 2.16).
Though returns over variable costs in short-
duration varieties were lower by 5-7 per cent

°> In collaboration with Punjab Agricultural
University, Ludhiana

than that of PUSA 44, the water requirement
was lower up to 20 per cent. The benefits
of short duration paddy varieties in terms
of judicious groundwater usage and lower
input requirement can help in saving labour/
energy. One of the urgent measures needed
for agricultural sustainability of the state is
increasing area under short duration varieties
at this critical juncture. The farmers should be
incentivised to cultivate these varieties.

Economics and constraints in direct seeded
rice in Punjab®

Direct seeded rice (DSR) helps in saving water,
reduce requirement, and mitigate
greenhouse gas (GHS) emissions. However,
the rate of adoption of the DSR is very slow as
compared to transplanted puddled rice (TPR).
Comparative returns from directed seeded
vis-a-vis transplanted rice and were worked
out constraints associated in adoption of DSR

labour

technology, were identified based on data
collected from 84 sample farmers (30 adopters
and 54 non-adopters) of Ludhiana and Barnala

® In collaboration with Punjab Agricultural
University, Ludhiana
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Table 2.16. Input use pattern and economics of paddy varieties in Punjab, 2018-19

Per hectare

T, Pusa 44 PR 121 PR 126
Q A% Q A% Q A%

Seed (kg) 10.97 295 12.55 375 12.42 435
Fertilizer use (kg)

Urea 380 2,287 305 1,835 300 1,795

Di-ammonium phosphate 35 770 25 570 30 685

Zinc Sulphate 12,5 762 6.57 442 10 555

Muriate of Potash - - 3.03 182 3.47 262
Plant protection measures (%) - 4,475 - 4,107 - 3902
Human labour (hr) 327 14,880 305 14,122 285 13,295
ﬁ“dr?elg i:rllfgj::yons andcost 359 9400 306 1180 292 ;
Combine harvesting + S.M.S (hr) 1.27 3,757 1.35 4185 1.3 4,160
Tractor use (hr) 12.77 9,450 12.97 9,243 11.95 8,870
Interest on variable cost” - 879 - 815 - 765
Total variable cost - 39,956 - 37,056 - 34,724
Yield (q/ha) 7412  1,31,187  69.87  1,23,667 67.77 1,19,967
Gross returns - 131187 - 1,23,667 - 1,19,967
Returns over variable cost - 91,231 - 86,611 - 85,243

Note: Q is quantity and V is value in ¥ ; * Ratio of interest was applied @ 9 per cent/ annum for half of the crop season.

districts of Punjab. The results revealed that
the labour use in DSR was substantially lower as
compared to TPR. Similarly, the use of machine
was also lower by 30 per cent. The irrigation
water use in DSR was less than half of that of
the TPR farms. The gross returns were lower in
DSR but the returns over variable costs turned
out to be higher because of lower total variable
cost. Farmers also perceived DSR technology
beneficial in terms of lower water usage, labour
saving and lower cost of production. Non-
availability of seed drill, higher weed infestation
and lack of awareness among the farmers about
DSR technology were the important constraints
reported by the farmers. Study suggested
for enhancing skills of farmers in effective
management of weeds and creating awareness
about DSR to increase the area under this
technology in the state.

Enterprise planning for sustainable
agriculture: A case study of arid semi-arid
zones of Rajasthan’

Irrigation water is one of the most limiting
factors in arid and semi-arid regions of
Rajasthan. The state occupies 10 per cent of
the total geographical area but has only 1 per
cent of the total water resource in the country.
Therefore, agri-enterprise should be planned
to maximize income of farmers and sustain
natural resources. The study develops zonal
level optimum enterprise plans for two arid
and semi-arid zones of Rajasthan using the unit
level data for TE 2014-15 collected under cost of
cultivation scheme. A linear programme model
was developed to maximize the net returns
with available land, water, fertilizers, working

7 In collaboration with Maharana Pratap University
of Agriculture and Technology, Udaipur
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capital and human labour. The study revealed
that the existing enterprise plan in these zones
is sub-optimal and optimizing the existing
resources can help in enhancing net returns by
31 per cent. The optimum plan suggested for
increasing the area under sorghum, sesame,
green gram, guar, isabgol, gram and mustard
while reducing the area under wheat, pearl
millet and moth bean. The plan suggested for
rearing more number of cattle and goats as
major supporting activity for farmers of arid
region. Accordingly, the plan suggested for
allocating additional area under fodder crops.

Developing optimum plan for lower
Brahmaputra valley zone of Assam®

Optimum crop plan for lower Brahmaputra
valley zone (LBVZ)of Assamhasbeendeveloped
using linear programming technique with the
objective to maximize net returns subjected to

set of constraints. Before developing the crop
plan, a case study was done to find out the
possible intervention to deal with the flood.
Two optimum plans were developed wherein
the first plan (P1) optimized the existing
resources and second plan (P2) simulated
the effect of flood management interventions.
In the optimum plan with intervention (P2),
three interventions were made: cultivation
of autumn rice with recommended doses of
fertilizer and variety (Luit, Disang), growing
flood prone AAU recommended winter rice
variety (Ranjit Sub 1 and Bahadur Sub 1) and
improved goat breed (Beetle). The optimum
plan (P1) recorded higher cropping intensity
with higher net return than the existing plan
(PO) (Table 2.17). Further, optimum plans with
intervention (P2) also recorded increased
cropping intensity and higher net return over
the existing plan.

Table 2.17. Optimum crop and livestock plan for Lower Brahmaputra Valley Zone of Assam.

Existing plan

Crop

PO % of GCA
Rice 832170 70.36
Other cereals 20078 1.7
Oilseeds 121515 10.27
Pulses 55739 4.72
Vegetables 66945 10.39
Spices 9569 0.81
Other crops 76700 6.49
GCA 11,82,716 100
NSA 8,49,221
CI 139.27
Local cattle 23,02,305
Crossbred 1,24,874
Buffalo 59,092
Goatery (IMP) -
Goatery (Local) 12,54,173
Cropping intensity (%) 139.27 =
Total profit (X in lakh) 5,71,990 -

Note: *Indicates per cent change over existing plan

8 In collaboration with Assam Agriculture University, Jorhat

Optimum plan Opt;ﬁ::fel;l;grlth
P1 % of GCA P2 % of GCA
8,61,073 69.27 8,66,914 69.24
20561 1.65 20078 1.61
1,31,518 10.58 1,30,151 10.4
57,810 4.64 56,970 4.55
1,32,576 10.67 1,31,886 10.53
11465 0.93 11465 0.91
85828 6.9 91705 7.33
12,43,021 100 12,52,199 100
8,49,221 8,49,221
146.37 147.45
18,41,844 20,72,074
1,74,824 1,87,312
47,274 53183
84280
10,03,338 9,35,914
146.37 (+)5.10* 147.45 (+)8.61%
6,21,230 (+)5.87* 6,45,755 (+)12.89*
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Under the optimum plan (P1), area under
maize, jute, mustard, black gram, pea, chillies,
sugarcane, cauliflower, brinjal, okra, onion and
ginger increased, whereas area under autumn
rice, winter rice, summer rice, wheat, sesamum,
green gram, potato, cabbage, tomato, turmeric
and other fodder decreased. The optimal plan
with intervention (IP2) increased the area under
jute, mustard, sesamum, chillies, sugarcane,
onion, ginger and other fodder, whereas area
under autumn rice, winter rice (flood free),
summer rice, wheat, maize, black gram, green
gram, pea, lentil, potato, cabbage, brinjal and
turmeric decreased. The number of local cattle,
buffalo and local goat decreased in plan P2,
whereas crossbred and improved goatery
increased over P0. The net returns increased by
8.61 per cent and 12.89 per cent under P1 and
P2, respectively over existing pattern. Similarly,
cropping intensity was also increased by
5.10 per cent and 5.87 per cent in P1 and P2,
respectively.

Technology Foresight in Agriculture

Subash S.P., Md. Ejaz Anwer, Arathy Ashok,
Suresh Pal

The study was conducted to (i) Track plant
varieties under Protection of Plant Varieties
and Farmers Right Act (national), (ii) patent
landscaping of emerging agricultural areas
and technologies (global and national), (iii)
scientometric analysis and mapping of research
in agricultural sciences (global and national),
and (iv) make foresight on emerging agricultural
technologies (Synthetic biology) for sustainable
food systems in India. The study explored the
trends in patents in agriculture using World
Intellectual Property Organization (WIPO)
patentscope database for 45 major countries
for the period 1990-2017. China has emerged
as a key patenting country in the World. In
India, amendment of patent law 2005 had a
positive impact on patenting of agricultural
technologies.

The trends in scientific publication of emerging
technologies such as synthetic biology and
artificial intelligence in agriculture were also
explored. The study used lens.org an open
access platform to search for articles, patents
and citation of emerging technologies. The
platform has more than 119 million patent
records, 211 million scholarly works and
2 billion document linkages. The trends in
articles, patents citation and scholarly citation
showed that both the technologies had achieved
its peak in the mid of this decade (Figure 2.12
and 2.13). The trend in patent citation precedes
journal articles followed by scholarly citation.
This is as a result of researchers applying for
patents before journal publication as it is a
necessary condition for getting a patent. The
number of patent citations is higher in synthetic
biology compared to artificial intelligence, as
the research from the earlier leads to products
which is easy to patent compared to algorithms
or processes developed by the later. Both the
technologies have applications across different
sectors. These are the key emerging disruptive
technologies of the fourth industrial revolution.
Application of these technologies such as deep
learning and algorithms to predict disease
and pest outbreaks, genome editing for new
improved varieties are already in market.

The new technologies and business systems
are evolving in agricultural sector and it needs
newer set of laws and research. For example,
the regulations on data sharing, new breeding
techniques (CRISPR-Cas 9), require the existing
laws to evolve suiting the such rapidly advancing
scientificimprovements. Many of these questions
are common across sectors but their applications
specific to agricultural sector need to be analyzed.
In case of research, unlike the previous industrial
revolution, basic research of these emerging
technologies in biology were developed in public
research institutions (eg, the basic research and
patents of CRISPR were developed in MIT and
University and California), while algorithms
and machine learning tools were developed
majorly through crowdsourcing. Though the
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Al based algorithms and machine learning
tools are open source and available for public, it
requires diverse data set to simulate for specific
application. Such kind of Big data are available
mostly with few technology giants. United States
has made huge investment in Al research, while
China had developed large volume of own data.
In the US private sector is leading in the efforts

Indian companies are also leading in application
of these technologies and over half of them are
using Al India needs to design and develop
policy framework supporting democratization
and distribution of data which can be utilized by
these ventures to develop innovative solutions
and business models. The policy should also
take care of the issues with ownership, privacy,

on developing such technology, but most of the protection, security and transparency of
development work are outsourced to China. these data.
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Figure 2.12. Trends in scientific publication, patents and citations on synthetic biology in agriculture
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The study analysed the effect of regulatory
the
competitiveness in the Bt cotton industry.

policies  of government on  anti-

Timeline analysis used to understand the
events helped in understanding the ‘temporal
scope’ and ‘inter-temporal dependences’ of
these events. The timeline of events in Bt cotton
industry in India is shown in Figure 2.14. The
timeline is divided into three phases, phase 1
(1990-2002), phase 2 (2002-07), phase 3 (2008-
2019). Phase 1 is the initial regulation phase,
where the regulatory authorities assessed the
technology. In phase 2, the technology got
widely adopted in the country with lesser
regulatory intervention, and in phase 3, there
was a series of litigation and emergence of
strong re-regulations.

policies resulted in anti-competitiveness in the
industry.

Long-run Trend in Groundwater Level
in the Indo-Gangetic Plains

S.K. Srivastava and Jaspal Singh

Sustainable management of groundwater
resources is a pre-requisite for sustaining food
production system in India. Groundwater
resources in the country suffers from dual
challenges of over-exploitation primarily in
north-westernregionanditsunder-useineastern
region of the country. The study examined
spatial variation in groundwater level in Indo-
Gangetic Plains (IGP) and analyzed changes in
its level during 2004 to 2014. IGP exhibited wide

spatial variation in groundwater level in 2018

Approved Bt crop, “Bollgard IT”
(MON-15985) by
Mahyco/Monsanto, is the first to

Department of Biotechnology
(DBT), India rejects request Repetition of field trails by

GEAC

GEAC admits 4th Bollgard
hybrid + Sub-licensing
Monsanto buys shares of (10 years)
Mahyco resulting in JV
(Monsanto-Mahyco Biotech)

include double protection. Further
42 new hybrids were entered

Delhi High Court case on validity
of patent on Bt cotton seeds
Between 2002- 2011, Bollgard
1(215 hybrids), Bollgard IT
(528) were admitted

Competetion Commision
of India case

A.P. Cotton Seeds Act 2007

1990 1993 1995 1998 1999 2001 2002 2004 2005

PIL at Supreme Court on
Integrity of the genetic
engineering regulatory

procedures

Monsanto request authorities
to conduct field trails in India

Introduced cotton seed trait
biotechnology [Bollgard 1
(MON-531)] + Bt Cotton gets
conditional approval in India
from (GEAC)

DBT allows field
trails for Mahyco

2006 2006 2007 2008 2011 2015 2015 2016 2017 2019

Supreme court
judgement on bt
cotton patent 214436

Patent No. 214436 (MON-
15985) granted effective
from 1999

Cotton Seed Price (Control)
der, 201
Approval for O 20

Bollgard-TI Karnataka High Court stay on Fixing Trait

Value on Licensing of Bt Cotton

16 Additional Bollgard

hybrids admitted

Figure 2.14. Timeline of events in Bt cotton industry in India

Based on the timeline analysis, the study showed
that the new business model (sub-licensing)
resulted in barriers to entry for a non-patented
product. Later, when the newer version of the
productemerged with patent, the business model
discouraged other firms to pursue developing
new varieties based on their patents. Government
intervention through enforcing price cap also
discouraged the firms from investing in R & D
based on new patents. The study showed that
an interaction of business model and regulatory

(Figure 2.15). Northern part of IGP has deeper
groundwater level as compared to eastern parts
due to variation in rainfall pattern, cropping
pattern and several socio-economic, policy and
infrastructural related factors. It is to be noted
that up to 10 metre below ground level (m bgl)
groundwater level is considered relatively safe
where groundwater can be extracted using
surface (centrifugal) pumps at less energy and
cost. However, groundwater extraction from
beyond 10 m bgl depth requires costlier and
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energy-intensive technologies like submersible
pumps. In such situations, many farmers
who cannot afford to invest in deep tube
wells and heavy pumps, loose access to
groundwater resources adversely affecting crop
production.

Figure 2.15. Spatial variation in groundwater level
in Indo-Gangetic Plains of India in 2018

The trend in groundwater level (pre-monsoon)
during 2004 to 2014 was examined at the selected
observation wells of Central Groundwater
Board by applying Mann-Kendall (MK) test.
The results of the MK test revealed whether
observation wells witnessed rising/declining/no
significant trend in groundwater depth during
the study period. The distribution of observation
wells across these categories in the IGP states is

presented in Table 2.18. The per cent of wells with
significant trend (rise/decline) in groundwater
level varied from 22 per cent in Bihar to 58 per
cent Punjab. Among the wells with significant
trend, wells with declining groundwater level
far exceeded the wells with rising groundwater
level. Interestingly, in eastern IGP where level
of groundwater development is low and have
high rainfall, large number of wells witnessed
declining trend in groundwater level, though ata
slow rate. This shall be taken as an early warning
signal which warrants emphasis on sustainable
management of groundwater resources even in
the eastern region.

Direct Benefit Transfers for
Micro-irrigation: Impact on Farm
Performance

Prabhat Kishore and Pratap Singh Birthal

Efficiency gains from adoption of sprinklers
irrigation technology

Assessment of efficiency gains from adoption
of sprinkler irrigation has been done using
data from a farm survey of over 400 sampled
household in Bundelkhand region of Uttar
Pradesh. The gains in crop yield, water
productivityand technicalefficiencybyadopting
sprinkler irrigation (over flood irrigation) has
been estimated after correcting for omitted
variable bias. The results revealed 21.9 per cent
higher wheat yield under sprinkler system over

Table 2.18. Distribution of observation wells according to trend in groundwater depth during
2004 to 2014 (Man-Kendall test results)

State No significant Significantly Significantly Total wells
trend rising trend declining trend  (numbers)
(per cent) (per cent) (per cent)
Punjab 42 14 44 159
Haryana 49 15 36 259
Uttar Pradesh 75 7 18 678
Bihar 78 5 17 184
West Bengal 69 5 26 520
Assam 58 6 36 203
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traditional method of irrigation. This translates
into significant income gains. Similarly, water
productivity and technical efficiency estimated
using Stochastic production function was
higher for adopters of sprinkler irrigation.
Differences in efficiency gains could be due to
differences in input use or unobservable farm
and farmer characteristics of adopters and non-

Table 2.19. Results of outcome equations

Particulars Yield
_ *Ak
Ln seed (kg/acre) (()(')28;9)
Ln fertilizer (kg/acre) ?600066)
Ln labour use (mandays/acre) (()603?9)
Ln machine use (hours/acre) 0((} 329)
Ln irrigation (hours/acre) 0(01?; 6)
Sprinkler irrigation=1, 0.207***
otherwise=0 (0.024)
. . 0.008
Ln farming experience (years) (0.02)
Ln family size (no) =
Ln schooling (years) =
Caste (SC/ST, OBC=1, :
otherwise=0)
Ownership of tube-well (yes=1, )
otherwise=0)
Ownership of electric pump )
(yes=1, otherwise=0)
Ownership of diesel engine )
(yes=1, otherwise=0)
Access to extension support :
(yes=1, otherwise=0)
District dummy (Jhansi=1, 0.053***
otherwise=0) (0.021)
o *
Inverse Mills Ratio (IMR) ?0003;)
2.419***
Constant (0.408)
Number of observations 403
Prob > F 0.000
R-squared 0.331

adopters. There was no significant difference in
use of critical inputs such as fertilizer, seed and
machines between adopters and non-adopters.
Interestingly, adopters of sprinklers used
significantly lesser human labour, irrigation
water and diesel to pump groundwater, and
saved around 15 per cent of irrigation water, 8
per cent diesel, and 11 per cent labour.

Technical efficiency Water productivity
) -0.609***
(0.089)
19.252%** 0.238***
(2.322) (0.059)
0.573 -0.016
(2.024) (0.05)
-0.1 )
(0.379)
1.116** 0.023*
(0.545) (0.014)
i -0.204***
(0.069)
9.301*** 0.003
(3.102) (0.079)
2.623 0.282***
(3.021) (0.077)
-2.057 -0.059
(2.363) (0.06)
4.910** )
(2.024)
3.328* 0.288***
(2.008) (0.05)
1.489 -0.058
(2.368) (0.061)
52.351*** 1.942%**
(8.692) (0.432)
403 403
0.000 0.000
0.232 0.296

Note: Figures in parentheses are standard errors; *, ** and *** are significant at 10, 5 and 1per cent, respectively
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The study identified key factors influencing
adoption of sprinkler irrigation by fitting
probit model. Landholding size, ownership of
tube-well and electric pump, and households’
association with any social organization
significantly influencined adoption of sprinkler
irrigation. The probability of adoption of
sprinkler irrigation is higher for larger farmers,
and for those who own their own tube-wells and
electric engines for pumping groundwater for
irrigation. Household’s association with social
organization increases chances of adoption of
sprinkler irrigation due to their better awareness
about benefits of sprinkler irrigation and flow of
information on government schemes.

Estimates of effects of sprinkler irrigation
on crop yield, technical efficiency and water
productivity, after accounted for selection bias
are given in Table 2.18. Inverse Mills Ratio is
significant only in crop yield. The coefficient of
dummy for sprinkler irrigation is positive and
highly significant, suggesting that application
of sprinkler irrigation contributes towards
improving crop yield. As expected, technical
efficiencyispositively and significantly associated
withsprinklerirrigation. Consequently, sprinkler
irrigation leads to an improvement in water
productivity ie. more yield with less water.
This is reflected through positive and significant
value of coefficient of dummy of sprinkler.

Percent

H Gross irrigated area

Efficiency of Micro-Irrigation in
economising water use in India:
Learning from potential and under
explored states

Subhash Chand, Prabhat Kishore, S.K. Srivastava, R.
S. Pundir and Ravindra Singh Shekhawat

The share of area under micro irrigation in
gross sown area and gross irrigated area across
the states revealed that Andhra Pradesh leads
in the coverage of micro-irrigation (Figure
2.16). The study examined the spread and
adoption of micro-irrigation system (MIS) in
three progressive states (high coverage under
micro- irrigation) namely Maharashtra, Gujarat
and Andhra Pradesh and in one potential (low
micro-irrigation coverage) state of Punjab. Total
72 adopters of micro-irrigation and 180 non-
adopters from each selected state were surveyed
in the study. The analysis revealed family size,
possession of soil health card, crop insurance,
electricity prices and ownership of tubewell
as important determinants of micro irrigation
adoption. The availability of free electricity
discouraged farmers from adopting micro-
irrigation. The net returns were higher among
adopters of MIS. The other positive impacts
of micro-irrigation are-increased employment
opportunity, reverse migration and potential
attracting youth towards agriculture.

B Gross sown area

Figure 2.16. The share of micro irrigated area in gross irrigated and gross sown area across states
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The study estimated potential area in major
states which can be brought under micro-
irrigation (Table 2.20). The potential area for
micro irrigation was estimated under two
scenarios. Firstly, by considering proportion of
area irrigated by groundwater (tubewell +other
well) and tank irrigation. Secondly, by adding 50
per cent of area irrigated by canal to scenario-1.
The potential area under micro irrigation in
the country in scenario-I and scenario-II was
estimated as 65.33 m ha and 80 m ha, respectively.
Among the states, Uttar Pradesh has the largest
potential area (25%) followed by Rajasthan (12%)
and Madhya Pradesh (11%).

Institutional Mechanisms in
Irrigation Water Management and
Water Markets in Northern India

Subhash Chand, Prabhat Kishore and Hubbalal

The study estimated rate of groundwater
extraction, identified structure of existing
water market and examined constraints faced
in managing surface irrigation system in
Eastern Yamuna Canal. Eastern Yamuna Canal
originates from left bank of Yamuna river from
Tajevala and fulfils irrigation water requirement
in Hindon and Yamuna Doab of Saharanpur,

Table 2.20. Estimation of potential area across the states

million ha

States Scenario 1* Scenario 2 #
Sprinkler Drip Total Sprinkler Drip Total
Andhra Pradesh 1.08 1.15 2.23 1.39 1.49 2.88
Assam 0.06 0.04 0.10 0.09 0.06 0.15
Bihar 2.55 0.89 3.44 3.16 1.10 4.26
Chhattisgarh 0.34 0.26 0.60 0.65 0.50 1.15
Goa 0.02 0.01 0.03 0.02 0.01 0.03
Gujarat 2.66 2.13 4.79 2.96 2.38 5.34
Haryana 2.62 0.81 3.43 3.54 1.09 4.63
Himachal Pradesh 0.04 0.01 0.05 0.04 0.01 0.05
Jammu & Kashmir 0.02 0.01 0.03 0.16 0.07 0.24
Jharkhand 0.13 0.03 0.16 0.13 0.04 0.17
Karnataka 1.12 0.95 2.07 1.48 1.25 2.72
Kerala 0.15 0.09 0.24 0.18 0.11 0.29
Madhya Pradesh 6.11 0.87 6.98 6.85 0.97 7.83
Maharashtra 1.57 1.27 2.84 1.97 1.59 3.55
Odisha 0.15 0.13 0.28 0.45 0.40 0.85
Punjab 4.20 1.43 5.63 498 1.70 6.69
Rajasthan 6.56 1.10 7.67 7.69 1.29 8.99
Tamil Nadu 1.45 1.03 2.48 1.68 1.19 2.87
Telangana 1.11 1.08 2.18 1.19 1.16 2.35
Uttar Pradesh 12.50 4.03 16.53 13.92 4.49 18.41
Uttarakhand 0.23 0.14 0.37 0.28 0.16 0.44
West Bengal 2.02 1.20 3.21 3.87 2.30 6.17
Total 46.68 18.65 65.33 56.69 23.35 80.04

Note: Calculated based on index 1* and index 2#
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Muzaffarnagar, Shamli, Baghpatand Ghaziabad
districts. Groundwater is the major source of
irrigation accounting for 84 per cent of total
irrigated in the study area. Between 1993-94 and
2013-14, the number of shallow well (depth <35
meters) increased in Baghpat and Saharnapur,
whereas in Ghaziabad it significantly decreased.
The dug wellsin these districts are almostnil due
to deeper groundwater table. There has been a
significant increase in deep tubewell (depth
more than 70 m) in Baghpat, and Saharanpur
since 1993. Analysis showed that deep tubewell
in Ghaziabad has declined although water
table has gone much deeper and stages of
groundwater exploitation stand at 128 per cent.
The Minor Irrigation Census reports no minor
surface flow and surface lift schemes.

Structure of groundwater markets: The primary
survey in Saharanpur, Baghpat and Ghaziabad
districts revealed four types of participants in
existing groundwater market viz. self-users, self-
user and seller, self-user and buyer, and buyers.
Distribution of sample participants across farm-
size classes along with family size and average
size of land holding is presented in Table 2.21.
More than three-fourths of the small farmers do
not have own water extraction devices and buy
water from medium and large farmers. The prices

charged by water seller depends on the energy
used to energize pump sets. The water rates for
electric operated pumps are almost stagnant
since 2015, whereas for the diesel operated pump
sets it has increased sharply in the recent years
in the study area. Apart from source of energy,
prices were also found to vary based on social
structure and personal acquaintance with the
water sellers.

Constraints in surface irrigation management:
The institutional, administrative and policy
related constraints in management surface
irrigation in the study area were identified.
Majority of warabandi farmers faced difficulty
in scheduling of water release and conflict
resolutions, particularly at critical stage of
crops due to difficulty in contacting the staff of
irrigation department (Table 2.22). More than
62 per cent of the farmers reported that prior
intimation on release of water scheduling is
not given. Encroachment of water channels,
delay in de-siltation of channels, inadequate
water supply are other major constraints
faced by the farmers. Therefore, monitoring
of the governance issues such as distribution,
accessibility and maintenance of
irrigation system by addressing above issues is
essential.

surface

Table 2.21. Distribution of sample households across water market regimes

Water market regime Household category Family Landholding
Small Medium Large Total size size (ha)

Self user 17 11 6 34 6.7 1.3
(12.88)  (2558)  (17.65)  (16.27)

Self user + seller 9 18 16 43 6.2 3.01
(6.82)  (41.86)  (47.06)  (20.57)

Self user + Buyer 5 14 12 31 6.5 2.10
(3.79) (32.56) (35.29)  (14.83)

Buyer 101 = = 101 5.8 0.48
(76.52) (48.33)

Total 132 43 34 209 6.13 1.37

Note: Figures within parentheses are per cent of total
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Table 2.22. Constraints faced by sample households in irrigation management

Constraints

Administrative and departments level
Deficit Irrigation dept. staff
Non availability of Jiladars

Difficulty in contacting the higher
authority for water

Inadequate water supply
Lack of training programmes

Complication for water related matters
resolution.

Lack of credit facilities

Delay in desilting of canal works

Policy related

Lack of certain time schedule for water release
No action/control on upper reach fellow farmers
Less water for tail enders

No control on encroachment/ stealing water

No restriction on installation of number of tube
wells

Determinants of Groundwater Depletion
in India

Prabhat Kishore, Dharam Raj Singh, and Prem
Chand

Farmers  have  identified  groundwater
irrigation as much reliable and timely source of
irrigation over canal irrigation. With an annual
groundwater draft of 249 BCM, irrigation alone
consumes nearly 90 per cent of it irrigating
62 per cent of irrigated area of the country.
Groundwater development has been more
intense in north western region of the country
and transcended its groundwater availability.
Analysis of groundwater table in 499 districts
across Indian states for TE2002 and TE2016
revealed that depletion of water table occurred

Type of response

Agreed Not agreed No reply
No. % No. % No. %
79 37.87 68  32.56 62  29.57
127 60.8 53  25.58 28  13.62
126 60.13 50 23.92 33 1595
129 61.79 72 3445 8 129
18 8.64 115  54.82 76 18
58 2791 138  66.11 12 58
12 5.74 26 12.62 171 12
159 76.08 45  21.59 5 159
131 62.79 65  31.10 13 611
154 73.75 31 14.83 24 11.42
130 62.05 50  23.92 29 14.03
149 71.43 58  27.75 2 0.82
62 29.57 95 45.51 52 2492

in 67 per cent of the districts. The depletion of
water table was more intense (> 4 m) in 10 per
cent districts (50 districts); more than 50 per cent
of these falls in Punjab and Haryana.

The study fitted both fixed and random effects
models and chose fixed effect model based on
Hausman test. The heteroscedasticity bias was
also corrected in the final model. The estimated
corrected fixed-effects model showed negative
association between rainfall and depletion of
groundwater (Table 2.23). Rainfall reduces
the requirement of irrigation water as well as
recharges aquifers and improves water table.
The result indicated that increase in share of
groundwater irrigated area leads to depletion
of water table. Similarly, increase in the share of
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rice and sugarcane in gross sown area is directly
related with depletion of water table as these
crops considered being water guzzling crop. The
increase in the area under fruits and vegetables
was also directly related with groundwater
depletion. Random effect estimate suggested
that increase in wheat area is related with
improvement in water table, which is contrary
to our hypothesis.

Country is grappling with worst water crisis
across states, which will have repercussion of
agricultural production system. In this context,
there is a need to generate region specific crop
plan based on available water resources and
backed by government intervention in the form
of assured income to farmers. The promotion
of efficient method of irrigation like micro
irrigation will be indispensable to diminish
irrigation water demand. Sustainability of
agricultural production system will largely
depend on planning for efficient water use and
its enforcement at farm level in coming years.

Performance and Determinants of
Micro-Irrigation in Rajasthan

Sant Kumar, Kingsly I.T, Pramod Kumar, Prabhat
Kishore and M. Awais

Progress in micro-irrigation in Rajasthan

The study examined physical and financial
progress in adoption of micro-irrigation
technologies in Rajasthan during the period
2005-06 to 2018-19. The area under micro-
irrigation increased four times from 37.6
thousand ha in 2006 to 185 thousand ha in 2019.
In the year 2015, sprinkler irrigation covered
90 per cent area under micro-irrigation which
reduced to 87 per cent by the year 2019. This
is due to the increasing emphasis on drip
irrigation in the state (Figure 2.16). The
expenditure on micro-irrigation substantially
increased after the launch of NMMI in 2008-09.
The spending increased by 323.9 per cent and
coverage grew by 49.5 per cent during 2009 to
2012. Data showed slump in growth of both
coverage and spending on micro irrigation
during 2013 to 2019.

Table 2.23. Estimate of corrected fixed effect model

Particulars

Dependent variable: Ln (pre-monsoon water table)

Explanatory variables

Ln (rainfall)

Share of groundwater irrigation
Share of rice area

Share of wheat area

Share of sugarcane area

Share of fruits and vegetables area
Share of cotton area

Irrigation intensity

Constant

sigma_u

sigma_e

rho

Coefficient Robust Std. Err.
-0.073* 0.042
0.003** 0.001
0.045%*** 0.009
-0.004 0.004

0.021 0.022
0.035%*** 0.008
0.007 0.007
0.00 0.000
1.656*** 0.417
1.026
0.245
0.946

Note: ***, ** & *- 1 per cent, 5 per cent and 10 per cent level of significance
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Figure 2.17. Progress in coverage and expenditure on micro-irrigation in Rajasthan, 2006-2019

Determinants of micro irrigation in India

The study analysed key determinants of the
adoption of micro irrigation technologies
(MITs) using fixed effects regression model.
The regression estimates for adoption
of MITs are presented in Table 2.24. The
explanatory variables taken in the model
contributed 35.3 per cent of variations in the
extent of adoption of MITs in study states.

The estimated value of F (18.4915) was
significant. Further, the t-value of regression
coefficients of variables, viz. groundwater
availability, labour availability, pumpset
intensity, electricity use in agriculture, and
subsidy were significant and had expected
signs. The regression coefficients for canal
irrigated area and fruits and vegetables area
were non-significant.

Table 2.24. Determinants of adoption of micro irrigation

Explanatory variables Coefficient t-value p-value
Groundwater availability (tubewell area ha ) 0.605*** 3.704 0.000
Labour availability 1.124%% 3.65 0.000
Ground water depth (m) -1.078*** -3.054 0.002
Subsidy (after 2005 =1, otherwise = 0) 0.244 ** 1.908 0.057
Electricity use in agriculture (kwh per ha) 0.279** 1.792 0.074
Pumpset intensity -0.902%** -4.745 0.000
Canal area (ha) -0.153 -1.262 0.208
Fruit and vegetable area (predicted) ha 0.016 0.152 0.880
Number of observation 294
F (8,272) 18.4915
Prob > F 0.0000
R-square 0.35228

e ** significant at 1 per cent and 10 per cent level, respectively
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As expected, the groundwater availability is
positively and significantly associated with the
adoption of micro-irrigation. It could be inferred
that assured irrigation water prompts farmers
to adopt capital intensive technology to increase
its efficiency by irrigating more area with
available water and raise benefits by reducing
cost of other inputs. It is widely recognised that
adoption of micro irrigation is more effective
in increasing area under irrigation and making
judicious use of precious water resources.
Declining groundwater level was found to be
other important factor determining adoption of
micro irrigation. The electricity use in agriculture
positively and significantly affected the adoption
of micro irrigation. Assured availability of
electricity encourages farmers to go for micro
irrigation and mechanization of other farm
operations. Government subsidy has been found
instrumental in increasing adoption of improved
technology. Adoption of micro irrigation across
states increased with government subsidy
for installation of micro irrigation systems.
because this reduced the cost of installation and
incentivized farmers to go for installing capital
intensive irrigation infrastructure.

Labourintensity was positively and significantly
related with the adoption of micro irrigation
in states. Adoption of MI creates employment
in both primary and secondary sectors, hence

more labour is required for its adoption.
The regression coefficients for canal irrigated
area and fruits and vegetables area had
expected but non-significant sign. Though the
Government is promoting MI for fruit and
vegetable crops, but the extent and progress
under horticultural crops need more time to
become important factors. Bleak possibility of
increasing area under canal could be the reason
for less possibility of influencing the adoption
of micro-irrigation.

Role of Micro Irrigation in Reducing Crop
Productivity Risk in Rajasthan

The reduction in yield risk is studied by
estimating coefficient of variation for the period
I (1997-98 to 2006-7) and period II (2007-08
to 2016-17). The period II indicated gradual
spread of micro irrigation technology (especially
sprinkler system) in Rajasthan after its launch
in the country in 2005-06. The crops considered
for analysis include bajra, moth, and soybean in
kharif and wheat, gram and rapeseed/mustard
in rabi. During kharif, yield risk in bajra declined
by over 45 per cent at state level, varying from
3 per cent in southern plains to 63 per cent in
eastern plains (Table 2.25). In moth, variability
in yield reduced by 43 per cent and the decline
varied from 35 per cent in western plains to 71
per cent in southern plains. In soybean, almost
similar trend was noticed with inter-regional
variations.

Table 2.25. Reduction in yield risk (coefficient of variation) in various kharif crops in Rajasthan

Agro-climatic Bajra Moth Soybean

zones P-I  P-I % P-I  P-I % P-I  P-II %
Change Change Change

Western plains 083 0.55 33.97 0.61 040 34.66 - -

Transition plains 047  0.36 23.78 0.66 0.43 35.34 025 0.15 39.60

Eastern plains 040 0.15 63.09 041 022 46.41 029 0.13 55.55

Southern plains 0.54 0.52 3.33 0.35 0.10 70.99 0.28 0.18 38.17

Humid plains 0.80 0.42 47.12 - - 0.31 0.22 29.54

Rajasthan State 041 0.22 45.21 0.51 0.29 43.52 029 0.17 40.55

Note= P-I refers (1997-98 to 2006-07); P-II refers (2007-08 to 2016-17)
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Among the crops grown during rabi highest
decline in variability of yield was noticed in
rapeseed and mustard (over 61 per cent at state
level), which varied from 27 per cent in western
plains to 50 per cent in eastern plains (Table
2.26). In gram, yield variability reduced by 10
per cent in transition plains to 34 per cent in
western plains and average of 43 per cent at state
level. Yield variability in wheat crop declined by
23 per cent at state level, varying 12 per cent in
western plains to 30 per cent in humid plains.
The results revealed that critical irrigation in low
water requiring crops like bajra, moth, soybean,
and gram helped in large extent reduction of
yield risk over wheat which is usually grown
under assured irrigation conditions.

Performance and Impact Assessment of
Agricultural Extension and Advisory
Systems

Vinayak Nikam and Arathy Ashok

A system level analysis of extension and
advisory services (EAS) in Maharashtra

Study on relevance of different knowledge
sources, advisory methods, time allocation
by different extension advisory staff revealed
that public institutions remained important
source of knowledge for almost all the EAS
providers (Figure 2.18). Other EAS providers
except cooperatives and FPCs were gaining
knowledge from all other EAS providers. This

Table 2.26. Reduction in yield risk (coefficient of variation) in various rabi crops in Rajasthan

Agro-climatic Wheat Gram Rapeseed & Mustard
zones P-1  P-II % P-1  P-II % P-1  P-II %
Change Change Change
Western plains 0.18 0.16 12.18 0.834 0.51 38.49 043 0.31 26.70
Transition plains 025 0.19 26.19 0.639 0.58 9.70 0.45 0.26 42.47
Eastern plains 020 0.17 15.00 0.655 0.44 32.98 039 0.20 49.87
Southern plains 036 0.27 24.51 0.516  0.39 24.81 050 032  36.85
Humid plains 026 0.19 29.92 0.506  0.35 30.83 047 027 4346
Rajasthan State 025 0.19 22.71 0479 0.27 42.80 031 0.12 61.44

Note=P-I (1997-98 to 2006-07); P-II (2007-08 to 2016-17)

Figure 2.18. Relevance of different knowledge sources (horizontal axis) to various EAS providers

(Figures are in percentage; MR-more relevant, R-relevant, Pub-public, Priv-private EAs providers, DAO-district
Agriculture Office)
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indicated mutual learning process among all
EAS providers, as they were learning from each
other’s experience. Almost all the EAS relied on
internet as source of knowledge, as it is easily
available and accessible to them.

Major advisory methods: In terms of individual,
group and mass contact, SAUs and KVKs
were using all the methods in a balanced way.
Department of agriculture reported more use
of individual contact method, while NGOs,
cooperatives, private and FBOs were using more
of group contact methods to provide advisories
to farmers.

Time spent by EAS staff from various
organisations: Among all the EAS providers,
advisory work forms the major chunk of time
spent by organizations except DAOs. In DAO
most of the staff time would go for R&D
activities and administration and management.
As compared to private, NGOs, Cooperatives
and FBOs staff, staff involved in EAS in public
organizations was more burdened with R&D,
administration and management activities. This

burden is huge in DAO, which is considered as
major extension system in India, leaving staff
very less time for extension and advisory related
work.

The study concluded that public institutions
are important source of knowledge to other
EAS providers therefore
recommendations of these institutions needs

literature and
to be abreast with emerging problems and
changing realities in Indian agriculture.
Public EAS relied more on individual contact
methods (50% in DAO), which can be replaced
with group contact methods (Krishi mela,
exhibitions, farmers’ day etc.) so that with same
resources and time more number of farmers can
be contacted. This can be supported by more
use of ICT and mass media. In case of public
EAS providers, very less time spent by staff
on advisory work (15% in case of DAO) and
engaged in other types of activities. As this is a
major extension system in country, for effective
extension service delivery field staff need to
provide offload other responsibilities so that
they dedicated services to the farmers.

PN
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Theme - 111
AGRICULTURAL MARKETS AND TRADE

EXCERPTS

In the buffalo value chain in Uttar Pradesh, 72 per cent of the flow between farmers and live
animal markets is done by aggregators, 94 per cent of flow between market and abattoir is
done by traders, and 71 per cent of total meat is shipped to importing countries. Along the
buffalo value chain, 8 risk hotspots need special attention to maintain food safety.

In the goat value chain in Tamil Nadu, aggregators are main link between farmers and live
animal market, transacting 77 per cent of the total flow. More than 90 per cent of the meat is
purchased by consumers. Farmers’ share in consumer’s rupee varies from 80.18 to 95.30 per
cent across different marketing channels.

Dairy industry is dominated by informal sector and 48.15 per cent of dairy startups adopt
direct selling of milk from producer to consumer. The value addition along the chain and
profits were realised higher in the value chain of integrated production and processing
system. Adoption of food safety measures in the value chain bears positive association with
milk prices.

An analysis of value chain of deep sea fishing in Tamil Nadu revealed that despite engaging
in strenuous and risky activity at far away distances from the shore, the earnings of the
fishermen were quite modest.

An analysis of value chain of cherry in Kashmir division revealed that its marketing is less
organized. In cherry value chain the major limitation are due to post-harvest constraints, viz.
poor keeping quality, low level of value addition, and less number of cold storages.

An analysis of value chain of ginger, turmeric, and chilli in the north-eastern region revealed
that organic cultivation fetches premium prices than non-organic.

Markets of cumin are integrated. The long-run prices of cumin are stable and any deviation is
mainly due to external shocks that occur in the short-run.

The Outlook Model for major cereals was updated for 2030.

The analysis of onion price volatility spill-over effects among selected markets indicated that
past volatility shocks in individual markets have a greater effect on their own market price
volatility than past volatility shocks arising from other markets.

Commodity futures market helps in providing price signals, hedging input costs, timely
delivery, reducing risk and in improving gradation facility.
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Policy Imperatives for Promoting Value
Chains of Agricultural Commodities in
India

Shiv Kumar, Abimanyu Jhajhria, Kingsly 1. T., D.
Bardhan, A. K. Dixit, Shinoj P., S. A. Wani, and Ram
Singh

Buffalo meat (carabeef) value chain in Uttar
Pradesh

The performance of buffalo value chain in terms
of transaction costs and distribution of benefits
realised by various chain actors was assessed.
Risk analysis was carried out to identify the
disease risk hotspots in the value chain. The
quantitative mapping showed that aggregators
constituted the main link between farmers and
live animal markets and accounted for 72 per
cent of the total flow of buffaloes to livestock
markets. Sub-traders/traders ship the bulk of
the flow (94%) from markets to abattoirs. Of
the total meat produced, 71 per cent is shipped
directly to importing countries and the rest to
local markets. From local markets, retailers
take away 87 per cent and restaurants 13 per
cent. Costs (per kg carcass weight) incurred
by various chain actors in purchase and sale
of live animals / meat cuts were INR 147 for
aggregators, INR 154 for traders, INR 183 for
retailers, and INR 177 for slaughter houses. Of
the total value added, traders in the domestic
value chains and export-oriented units captured
a significant share.

The risk analysis across value chain revealed
its 8 risk hotspots. These are overstocking
of vehicles by traders, irregular ante-mortem
examination in livestock markets, animals
transported for long distances without health
certificates, no measure for pre and post-
movement isolation and testing, non-cleaning/
disinfection of vehicles after each trip, no
measure for check for pathogens at slaughter
houses, lack of hygienic practices at retail
outlets, and use of contaminated meat cutting
wooden slabs.

Analysis of consumer behaviour revealed that 64
per cent of consumers purchased buffalo meat
regularly (4-6 times per week). Monthly average
consumption per household was 5.61 kg. About
51 per cent of respondents reported that meat
occupies the first rank in their food basket. Among
different attributes of buffalo meat, 94 per cent
of the respondents considered the specific retail
outlet from where they source the meat to be
the most important one, followed by tenderness
(73%) and food safety (69%). In contrast, no
respondent reported price the most important
attribute. Family size was the only variable which
was associated with the expenditure on buffalo
meat. Only variable, viz. expenditure on buffalo
meat exerted a significant and positive influence
on consumer’s willingness to pay for a premium
on the existing price for buffalo meat, provided
quality of the meat is guaranteed by a government
certification process.

The findings of value chain identified structural
deficiencies and vulnerabilities and provided
the framework for intervention policies that can
improve system efficiency. These may be helpful
in streamlining the animal preservation acts in
the country to promote scientific practices of meat
animal production, rejuvenating the scheme on
salvaging and rearing of male calves for meat
production and implementation of integrated
and inclusive contract farming system for meat
buffalo production.

Goat meat value chain in Tamil Nadu

The study was carried out in four randomly
selected districts of Tamil Nadu to assess
the performance of value chains in terms of
price spread and the distribution of benefits
across various stakeholders, and identify the
constraints faced by them. In the study area,
there are about 600-700 number of aggregators,
16 livestock markets, 300-350 retailers and 200-
250 restaurants. The survey was conducted
with 160 goat farmers, 4 livestock markets, 33
aggregators, 37 retailers/ butchers, 13 restaurants
and 40 consumers.
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The analysis revealed that the major proportion
(77%) of goats was sold by the farmers at the
livestock markets through the aggregators, and
about 16.5 per cent was sold by the farmers
directly to the retailers. Among the total meat
sold by the retailers, 93.5 per cent of the meat
was procured by the consumers as raw meat.
Only 6.5 per cent of the meat was accounted
for the restaurants. No difference was observed
between flow of volume and the flow of value
across value chains. In all markets, the majority
(50.55%) of the animals transacted belonged to
6-12 months age group, followed by >12 months
age group (23.27%).

Net returns were negative for the goat rearers.
However, exclusion of the imputed value of
family labour costs from the total costs turns the
net returns (family labour income) positive. Net
margin per kg effective carcass weight received
by the aggregator and retailers was INR 5.98
and INR 21.17, respectively. Farmers share in
consumer’s rupee was 92.89 per cent in Farmer
— Aggregator — Retailer - Consumer chain, 95.30

per cent in Farmer — Retailer — Consumer chain
(transaction through livestock market), 82.95
per cent in Farmer — Retailer — Consumer chain
(direct procurement at farmers’ door step), 86.58
per cent in value added goat meat (biriyani)
value chain and 80.18 per cent in value added
goat meat (curry) chain.

Dairy value chain: Dairy startups

The value chain of dairy entrepreneurs was
mapped based on data from 48 startups covering
Haryana, Punjab, Uttara Pradesh, Rajasthan,
Andhra Pradesh, Delhi, Uttarakhand, Gujarat,
Jharkhand. The average herd size of the farm was
96 animals with daily average milk production
of 19,800 litres per farm and the value chain is
given in Figure 2.19.

It is evident that informal sector dominates in
the dairy industry and 48.15 per cent of dairy
startups adopted direct selling of milk from
producer to consumer. This could be due to
realization of higher profits (average price
T 41.21/ litre). These startups were focusing on

Processed at

farm
Consumer Consumer (22.57%)
(39.74%)
CoPr-30.19 APR-36.81 CoP-24.45 | APR-42.21
C0S-2.88 NM-3.74 Co0S-4.31 NM-13.45
CoP-22.23 CoP-23.73
Aggregator C05-0.33 / Milk C0S-0.15 Co-op.
vendor society
(24.54%) APR-29.51 \ producers / APR-28.71 (3.38%)
NM-6.95 NM-4.83
CoPr-30.19 APR-34.20 CoP-22.81 | APR-34.25
CoS-1.38 NM-2.63 CoS-2.58 NM-8.86
CoP-22.67 \_ APR-31.40
C0S-0.95 NM-7.78 .
Pvt. milk
Sweet shops/ plant/MNC

Descriptions R per litre of milk)

APR- Average price received
CoP- Cost of production
CoPr- Cost of procurement
CoS- Cost of supply

NM- Net margin

Figure 2.19. Value chain of dairy start-ups

hotel/hostel

(4.95%)
(4.80%)
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quality milk supply mainly to urban dwellers
in hygienic conditions like selling raw milk in
clean glass bottles and few of them were selling
milk of indigenous cow (Sahiwal, Gir, Kankrej)
which fetched higher price ranging from I 60
in Ganganagar (Rajasthan) to ¥ 110 per litre in
National Capital Region (Delhi, Faridabad and
Noida). The consumers also preferred raw fresh
milk over pasteurised pouch milk. Other channels
identified were selling milk to aggregator vendor
and selling milk to a cooperative society. The
volume of milk sold through the former channel
was 24.55 per cent, whereas it was merely 3.38
per cent through later channel. The channels
producer to sweetshops/hotels/hostels and
producers to private milk plants/MNC disposed
22.58 per cent of the milk per day in production
catchments. Majority of the farmers had adopted
multiple channels to avoid marketing risk, to
manage fluctuations in milk production and
to efficiently manage fluctuating demand in
the market for milk and milk products. The
value addition along the chain and profits were
realised higher in the value chain of integrated
production and processing system. This system
is able to generate the profit of ¥ 7.21/litre
over and above the model profit of ¥ 2.5/ litre
(Figure 2.20).

The study developed food safety adoption index
by considering 68 scientific practices adopted by
different stakeholders in the milk value chain.
Importance of safety practices was measured on
a four-point continuum as critical, major, minor
and not necessary by assigning the score in a
range of 8 (maximum) and 0 (minimum) with
the help of experts. The total score for all the
practices was 278 (out of this, 148 scores assigned
to processing operations and disposal, 68 scores
to milking and post milking practices, 62 scores
to transport activities). The regression analysis
between food safety index and its determinants
revealed positive association between adoption
of food safety measures in the value chain and
milk prices.

Value chain analysis of the deep sea fishing
industry

The study on value chain analysis of the deep
sea fishing industry based at Thuttoor, Tamil
Nadu was carried out to gain insight into the
existing linkages, estimation of cost and returns
and to bring out effective recommendations for
future development. The analysis on earnings
out of 515 deep sea fishing trips made by the 50
sample units during the year 2019 revealed that
despite engaging in strenuous and risky activity
at far away distances
from the shore,
the earnings of the
Thuttoor fishermen
are quite modest.
Comparative
estimates with other
artisanal fishing
methods along the
south-west coast of
India showed that
average income
realized by vessel
crew per working
day for AOSF
(Artisanal Off Shore

Figure 2.20. Mapping of value chain of integrated production and processing Fishing) was around

system
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INR 568, whereas that for inboard ring seine
vessels and purse seine vessels were INR 1,305
and INR 1,643 respectively.

Value chain analysis of cherry

Quantity of cherry dispatched from the fruits
and vegetables markets of the Kashmir Division
was 2165.57 metric tonnes with the total turnover
of ¥ 21 crores in 2019. Marketing of cherry is not
well organized. The commonly encountered
channels identified in its marketing were (I)
Producer-Pre-harvest Contractor-Commission
Agent- Wholesaler-Retailer-Consumer,  (II)
Producer-Commission Agent-Wholesaler-
Retailer— Consumer and (III) Producer - Retailer
— Consumer. Majority of the farmers sell their
surplus to contractors. Out of total average
marketable surplus available per farm, 37 per
cent was sold through these contractors, 19
per cent farmers sold their produce directly to
retailers and 44 per cent through wholesalers.
About 46 per cent of the farmers sold their
produce through channel II with more than
43 per cent quantity disposed through this
channel followed by channel I and channel III.
Marketing efficiency was highest in channel III
and price spread across all channels revealed
that producers received a higher proportion of
consumer’s price in channel III. The intervention
of controlled atmospheric stores added time
value of ¥ 35 per kg for a storage period of 30-40
days.

In the cherry value chain, the major constraints
at production level were lower shelf life, costly
plant protection chemicals, high incidence of
diseases, low price of output, lack of quality
planting material and labour availability during
the peak season besides low-quality extension
services, poor communication facilities and
climate change. The major constraints at the
post-harvest level were poor keeping quality,
low level of value addition, and less number of
cold storages. To make cheery value chains more
lucrative, need wasfelttoachievelargeeconomies
of scale to derive maximum utilities and logistics

especially at post-harvest management level.
The way forward is to minimize the fruit loss at
all stages of value chain besides value addition
and to ensure quality produce to consumers at a
reasonable price.

Value chain analysis of organic spices

Value chains of ginger, turmeric, and chilli in
the north-eastern region were analysed to work
out comparative costs and returns, mapping of
value chain actors and estimation of compliance
cost, investment and margins along the value
chains. The states having the highest areas
under the selected spices were selected and
compared with the state adopting organic
production practices. Sikkim was purposively
chosen as control state as it has largest area
under organic production.

Ginger

In north-eastern region, ginger is grown in
three farm situations - upland, terrace and jhum/
shifting cultivation. The non-adopter states of
Meghalaya, Mizoram, Arunachal Pradesh and
adopter state, Sikkim were selected for the
study with a total of 275 ginger growers from
the non-adopter states and 84 from the organic
adopter state. Major collection centres were
identified in the selected states with a total of 91
stakeholders/actors involved in the value chain
of ginger. The per hectare cost of cultivation of
ginger was reported as 377,361 in Meghalaya,
382,243 in Mizoram, 80,030 in Arunachal
Pradesh and %1,09,880 in Sikkim. The high total
cost of cultivation in organic state was due to
the relatively higher price of organic rhizomes
(52,016/ha) than that in the non-adopter states
(below X 30000). The net returns, however was
highest in the organic adopter state (394,687/ha).
A huge return gap of 60.98 per cent, 77.83 per
cent and 64.85 per cent were observed between
Meghalaya, Mizoram, Arunachal Pradesh with
Sikkim. These evidencesimplied that cultivation
of organic ginger fetches premium prices. The
producers’ share in the consumer rupee for the
organic adopted state was fairly higher than
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the non-adopted states. The channels which
included processing or value addition of the
ginger produce, incurred alow producers’ share
in consumer rupee, while earning a higher net
margin for the processors and retailers of the
processed products.

Turmeric

For analysing value chain of turmeric, 279
growers from Meghalaya, Manipur and
Mizoram states (non-adopter) and 78 turmeric
growers from the organic state Sikkim were
surveyed. A total of 15 major collection centres
involving 48 stakeholders/actors were also
surveyed. Total cost of cultivation in turmeric
was found to be the highest in Sikkim (95,749/
ha). The adopter state, Sikkim obtained the
highest yield (5.51/MT) and yield difference
with Meghalaya and Manipur was 8.53 per cent
and 4.53 per cent, respectively. A huge yield
gap (38.66%), however, was observed between
Mizoram and Sikkim. The marketing channels
observed in all the selected states were simple
and processors played a dominant role. The
conversion of raw turmeric to dry flakes and
powdered form was observed only in Mizoram
and Meghalaya, while in Manipur and Sikkim,
raw turmeric was converted to powdered form
only. On an average the conversion ratio of raw
turmeric to dry flake was estimated at 3.5:1 to
5:1 and the conversion ratio of dry turmeric
to powder form was 1.10:1 to 1.25:1. A higher
share in consumer rupee was obtained for the
powdered form of turmericin comparison to the
dry flakes. The producers’ share for powdered
turmeric form was highest in the non-adopter
state Mizoram, in the value chain having direct
marketing linkage between the producer and
consumer.

Chilli

Different varieties of chilli are commonly grown
in NEH region. A total of 168 chilli growers
from Mizoram and Nagaland and 75 from
Sikkim were selected for the study. Ten major
collection centres with a total of 46 stakeholders

were identified. The total cost of cultivation was
highest in the state of Sikkim X 47,742/ ha with
the major cost incurred in human labour in all
the selected states. The net returns of the chilli
growers were highest in Sikkim (X 5,27,055/ha)
due to higher productivity and higher prices
received by the farmers. Post-harvest activities of
drying and powdering the chilli were observed
only in Nagaland and Mizoram, while pickle
chilli products were observed in Sikkim. On an
average, the conversion ratio of raw chilli to dry
form is 6.5-7:1. Producers’ share was highest
when the chilli was sold in the raw form and
directly by the producer to the consumer. In
the processed form of chilli, the pickled chilli in
Sikkim obtained a higher producers” share than
that of the dry form of chilli in the non-adopter
states.

Price Transmission in Major Cumin
Markets

Abimanyu Jhajhria, Shiv Kumar and Kingsly I T

The cumin is one of the dryland spices crops
grown in western states of Gujarat and Rajasthan.
These two states contribute 55.8 per cent and 43.9
per cent to total cumin production in the country.
India stands first in the export of cumin in world
market. Cumin being a risky crop in production
settings witnesses high price fluctuations due to
supply shocks along with international market
disturbances. The cumin markets are linked
with flow of information and goods from one
market to another. The deficit region and surplus
region of cumin production and consumption
are equalized by scope of regional arbitrage.
The regional arbitrage brings a law of one price
(LOOP) for producers and consumers after
adjusting transaction and transportation cost.
The knowledge on performances of markets
has great importance in understanding its
dynamics.

The study analysed extent and pattern of
horizontal cumin market integration, price
transmission and causality. The Johansen’s
cointegration test was applied on the weekly
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price data from four major cumin markets of
India, viz. Unjha, Rajkot, Jodhpur, and Merta
for the period 2012-2019 to examine integration
across selected markets. The results showed
that even though the selected cumin markets
are isolated and spatially segmented, they are
well-connected in terms of prices, and have
long-run price association across them (Table
2.27). The coefficient of the error correction term
was negative and significant for all market pairs
which implied that the prices of cumin are stable
in the long-run and any short-run deviations
due to external shocks are well adjusted.

The Granger causality test confirmed the
occurrence of price transmission across
markets, implying that bidirectional causality
between all market pairs except Rajkot to
Merta and Jodhpur to Merta (Table 2.28). This
implied that markets which are distant and
of low volume transaction (small market)
were slow in pace of price transmission to big
markets. This reveals that horizontal market
integration works according to the radial
market theory. The major market becomes the
central market due to its more concentration
of market functionaries and high volume

Table 2.27. Long-run and short-run coefficients from error correction model

long-run coefficient

Market pair (B)

Unjha-Rajkot Eg)gg;
Unjha-Jodhpur ((1)35)
Unjha-Merta Eggg
Rajkot-Jodhpur 2(1)(1)3,;
Rajkot-Merta 283471;
Jodhpur-Merta 28(8)2;

short -run coefficient Co-integration

Figures within the parentheses are standard error, and * denotes significance at 5% level.

Table 2.28. Pair-wise Granger causality in major cumin markets

Market pair Null hypothesis

Unjha-Rajkot

Rajkot does not Granger cause Unjha

Unjha-Jodhpur

Unjha-Merta

Merta does not Granger cause Unjha

Rajkot-Jodhpur
Rajkot-Merta

Jodhpur-Merta

Merta does not Granger cause Jodhpur

Unjha does not Granger cause Rajkot

Unjha does not Granger cause Jodhpur
Jodhpur does not Granger cause Unjha
Unjha does not Granger cause Merta

Rajkot does not Granger cause Jodhpur
Jodhpur does not Granger cause Rajkot
Rajkot does not Granger cause Merta
Merta does not Granger cause Rajkot
Jodhpur does not Granger cause Merta

(o) rank

-0.12* 1

(0.03)

-0.06* 1

(0.02)

-0.08* 1

(0.02)

-0.14* 1

(0.04)

-0.14* 1

(0.03)

-0.18* 1

(0.03)

F-statistics Granger Direction
cause

12.67* Yes . .
Bidirectional

21.05* Yes

31.49* Yes . .
Bidirectional

07.75* Yes

07.12* Yes o .
Bidirectional

14.93* Yes

30.07* Yes .. .
Bidirectional

08.56* Yes

02.52 No . .
Unidirectional

22.89* Yes

01.55 No . .
Unidirectional

21.41* Yes

Note: (a) Thelags of the dependent variable used to obtain white-noise residuals were determined using the Schwarz Information
Criterion (SIC); (b) * denotes rejection of the null hypothesis at 1% level of significance.
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transaction. The small markets become the
peripheral markets i.e. situated away from
the central market. The central market forms
and discovers the price due to its more intense
interplay of market forces. The study suggested
that central market or major markets, which
form prices need to be intervened first to
remove all sorts of inefficiency arising in price
formation. The intervention in peripheral
markets needs to be taken at second stage
including better integration with internet,
logistics and transport infrastructure besides
financial and other infrastructures.

Commodity Outlook Models for Major
Grains

Kingsly I T

With the increasing commercialization and
diversification towards high value agricultural
commodities, under expanding liberalization
and global interfaces, and foreign direct
investments in the Indian agriculture, there is
an increasing realisation of the need for timely
and reliable information on the likely demand,
production, trade and prices of important
agricultural commodities in the country.
Globally, Commodity Outlook Models are

widely used to generate advance information
on medium- and long-term projections on the
above-mentioned economic variables. These
models generate outlook for future, and also
capable of undertaking sensitivity analysis
and simulations under alternative policy and
technological scenarios.

Outlook model for major cereals was updated
up to the year of 2030 under a dynamic as
well as spatial partial equilibrium modelling
framework. It incorporates a system of
simultaneous equations for effectively depicting
thelinkages between various economic variables
corresponding to the food balance sheet of major
foodgrains in India. This model specifically
focuses on three major staple foodgrains of
India, viz., rice, wheat and maize, along with
their interrelations with other complementary
and substitute crops. Technically, the model
utilises the time series information for
undertaking projections, but simultaneously
derives equilibrium values of the variables
based on the linkages established through a set
of equations that cut across commodity as well
as spatial dimensions. The projections with base
year 2016-17 on major variables for the three
primary crops are presented in the Table 2.29.

Table 2.29. Projection for wheat, rice and maize with the base year 2016-17

Particulars Wheat

2020 2025 2030
Area (lakh ha) 324 330 332
Yield (t/ha) 3.14 3.31 3.49
Production
(lakh tonnes) 1015 1091 1157
Consumption
(lakh tonnes) 1006 1020 1043
Food
(lakh tonnes) 914 908 907
Feed & other uses
(lakh tonnes) 92 112 135
Ending stock
(lakh tonnes) 174 184 192

Net trade
(lakh tonnes) 4 5 6

Rice Maize

2020 2025 2030 2020 2025 2030
433 429 423 99 101 103
2.71 3.02 3.34 2.8 3.0 3.2
1170 1296 1415 276 303 330
1015 1088 1154 270 296 324
947 1001 1060 119 127 137

69 87 94 151 169 187
116 116 116 15 15 16
101 102 103 6 6 7
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Volatility Spill-Overs across Major
Onion Markets

Raka Saxena, Ranjit Kumar Paul and Rohit Kumar

This study examined onion price volatility
spill-over effects among selected markets to
examine the price volatility transmission for
five major onion markets, viz. Lasalgaon,
Pimpalgaon, Bengaluru, Delhi and Indore
Own-volatility shocks for all five markets
(a,, a,, a a,and a.) are significant and
varied from 0.286 (Indore) to 0.584 (Delhi),
indicating the presence of ARCH effects
(Table 2.30). This means that the past shocks
arising from the Delhi market will have the
strongest impact on its own market price
volatility compared to the shocks stemming
from the other four markets. Based on the

magnitudes of the estimated cross-volatility
coefficients, a, (1#)), (price
shocks) in all of the five markets influence
the volatility of other markets, but the
own-volatility shocks, a, (i), are generally
larger than the cross-volatility shocks. This
suggested that past volatility shocks in
individual markets have a greater effect on
their own market price volatility than past
volatility shocks arising from other markets.
It appeared that the lagged market-specific
shocks (ARCH effects) do contribute to
the market volatility of any given market
in a recursive way. The degree of cross-
volatility shocks was pair-wise the weakest
between Bengaluru and Indore (0.091) and
the strongest between the Pimpalgaon and
Lasalgaon (0.276).

innovations

Table 2.30. Parameter estimation for the diagonal vech (1, 1) equation

(i)

Parameters  Markets L asalgaon (i,) Bengaluru (i,) Pimpalgaon (i,) Delhi (i) Indore

(J,) Lasalgaon 4304
(,) Bengaluru 2781 2565

© (,) Pimpalgaon 3720 2724 3574
@,) Delhi 2607 1790 2604 3361
() Indore 2205 1265 2142 1684 1854
(J,) Lasalgaon 0.324
(,) Bengaluru 0.199 0.333

A (,) Pimpalgaon 0.276 0.167 0.289
@,) Delhi 0.228 0.242 0.234 0.584
() Indore 0.194 0.091 0.189 0.187 0.286
(J,) Lasalgaon 0.567
(,) Bengaluru 0.602 0.614

B (,) Pimpalgaon 0.598 0.595 0.605
@d,) Delhi 0.582 0.617 0.579 0.464
() Indore 0.678 0.755 0.679 0.68 0.702
(J,) Lasalgaon 0.891
(,) Bengaluru 0.801 0.947

atf (,) Pimpalgaon 0.874 0.762 0.894

@d,) Delhi 0.81 0.858 0.813 1.048
() Indore 0.872 0.847 0.869 0.867 0.988

All parameters significant at 5 per cent level.
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Evaluation of the Benefits of the
Commodity Futures Market in the
Cotton Ecosystem

Naveen P Singh, Raka Saxena & Mohd Arshad
Khan

This study assessed the benefits of cotton
futures trading based on the primary survey of
cotton farmers, traders, exporters and ginners
was conducted in two cotton producing
and trading states, viz. Haryana and Tamil
Nadu. Sirsa and Coimbatore were selected
as the major locations from the cotton belt of
selected states. Around one quarter (23.08)
of the sample respondents were aware about
the futures trading but only around 5 per
cent of them have participated in the futures
trading (Figure 2.21). Lack of skills needed for
trading on electronic exchanges was reported
as one of the important reasons for low
participation. The introduction of futures in
cotton helped various stakeholders in getting
better prices and effective risk management
technique to hedge their investments from the
future price fluctuations. The study analysed
the impact of cotton futures trading on the
cotton ecosystem, including improvement
on the stakeholders of various elements in
the value chain. The study also examined
the indirect impact of availability of futures
prices to the farmers and traders ecosystem.
Besides these, the study also examined the
price linkages among the major domestic
markets and futures prices, which will help in

Better price realization than previous years
Receive information regularly about price
Discontinued but desire to continue in future trading

Participate in futures trade

Awareness of futures trading

deciding the suitable strategies for the farmers
and stakeholders participating in the futures
trading of cotton. The overall socio-economic
changes in infrastructure, employment, etc., in
the value chain ecosystem of cotton as a result
of the futures market will provide insights in
further improvement in farmers’ welfare in
the selected eco-systems.

Lack of skills needed for trading on electronic
exchanges, absence of trading terminals in
villages and absence of basic infrastructure
like continuous power supply and high speed
broadband were reported to be the main reasons
for less participation. Indeed, cotton growers
have got a reference point to start negotiation
with a buyer, received better prices for their
produce and reduced volatility the gains from
cotton crop. The improvement in the storage
and grading infrastructure was also reported
post futures market. Though considerable
number of the growers has knowledge, but
very few of them have used the warehouse
receipt facility. It points towards the need for
enhancing the understanding of cotton farmers
regarding the use of warehouse receipt. Futures
market helped them in terms of providing price
signals, hedging input costs, timely delivery,
reducing counterparty risk and in improving
gradation facility. The introduction of futures
in cotton helped ginners in getting better prices
and effective risk management technique to
hedge their investments from the future price
fluctuations. The cotton ecosystem changed
after the introduction of cotton futures. Farmers’

61.5

Figure 2.21. Status regarding awareness about futures trading among cotton growers (% of sample

cotton growers)



SIGNIFICANT RESEARCH ACHIEVEMENTS | 63 |

associations and cooperatives can play an
important role on behalf of their affiliates by
serving as intermediaries between small farmers,
warehouses and banks. Efforts should be made
to enhance the understanding of cotton growers

regarding the use of warehouse receipt. In view
of the misperceptions and lack of awareness
among stakeholders of cotton value chain, the
commodity exchanges may take necessary steps
to create more awareness among stakeholders.

PN SN
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List of Research Projects

Table 2.31. On-going research projects

Title of the project Project area Project period  Project team
Network Projects
Structural transformation, Agricultural October 2017- Suresh Pal,
regional disparity and institutional = Growth March 2020 Balaji S.J.
reforms in agriculture and Pavithra, S.
Development Subash, S.P.
Nalini Ranjan Kumar
Resource use planning for Technology October 2017- Prem Chand
sustainable agriculture and Sustainable March 2020 Rajni Jain
Agriculture Subhash Chand
Prabhat Kishore
Policy imperatives for promoting | Markets and November2017- | Shiv Kumar
value chain of agricultural Trade and March 2020 Abhimanyu Jhajharia
commodities in India T.K. Immanuelraj
Externally Funded Projects
Doubling farmers” income in Agricultural April 2017- Suresh Pal
India by 2021-22: Estimating Growth March 2022 Raka Saxena
farm income and preparation of and Naveen P Singh
strategic framework Development Usha Ahuja
Balaji S. J.
Ranjit Kumar Paul
Agricultural sustainability in India = Technology June 2018- Suresh Pal
— A parametric study and Sustainable = March 2020 Chhabilendra Roul
Agriculture S. K. Chaudhari
Prem Chand
Strategic research component of Technology April 2017- Naveen P Singh
national innovations on climate and March 2020 Arathy Ashok
resilient agriculture Sustainable Bhawna Anand
Agriculture Surendra Singh
Efficiency of micro-irrigation in Technology December 2017- ' Subhash Chand
economising water use in India: and May 2019 Prabhat Kishore
Learnings from potential and Sustainable R. S. Pundir
under explored states Agriculture S. K. Srivastava
R S Shekhavat
Investments in ICAR leadership Technology February 2019- | Rajni Jain
in agricultural higher education and Sustainable = March 2021
(2019-2021) Agriculture
Agricultural innovations and Technology November Sant Kumar
technology management and Sustainable = 2017-March
Agriculture 2020



SIGNIFICANT RESEARCH ACHIEVEMENTS | 65 |

commodities

]
Title of the project Project area Project period  Project team
Management and Impact Technology February 2017- | Shiv Kumar
assessment of farmers FIRST & Sustainable | March, 2020 Rajni Jain
Project Agriculture Vinayak R. Nikam
T. K. Immanuelraj
Abimanyu Jhajhria
Institute Funded Projects
Farm mechanization on small and | Agricultural April 2017- Nalini Ranjan Kumar
marginal farms in India- Trends Growth and March 2020 S.V. Bangaraju T.
and drivers Development
Rural non-farm sector (RNFS) in Agricultural October 2017- Subash S.P.
India: Trends, structural changes, Growth and March 2020 Prem Chand
farm sector growth and poverty Development Balaji, S. J.
linkages
Crop insurance in India: Progress, = Agricultural October 2017- Pavithra S
farmers” willingness to pay and Growth and March 2020 Jaya Jumrani
role of information Development Arathy Ashok
Nutrient demand and the effect Agricultural March 2018- Jaya Jumrani
of women empowerment in Growth and March 2020 Usha Rani Ahuja
improving nutritional outcomes in | Development
India
Performance and impactassessment = Technology April 2017-  Arathy Ashok
of agricultural extension and and Sustainable March 2020 Vinayak Nikam
advisory systems Agriculture
Technology foresight in agriculture = Technology October 2017- Subash, S.P.
and Sustainable March 2020 Arathy Ashok
Agriculture Suresh Pal
Direct benefit transfers for Technology October 2017- Prabhat Kishore
micro-irrigation: Impact on farm and Sustainable March 2019 P.S. Birthal
performance Agriculture
Institutional mechanisms in Technology October  2017- = Subhash Chand
irrigation water management and March 2020 Prabhat Kishore
system and water markets in Sustainable Hubbalal
northern India Agriculture
Assessing impact of soil and Technology November2017- = Sant Kumar
water conservation schemes and and March 2020 Pramod Kumar
innovative agricultural technology ' Sustainable
Agriculture
Marketing reform and Markets and October 2017- = Raka Saxena
infrastructure Trade March 2020 Abhimanyu Jhajhria
Market integration and price Markets and April 2017-  T. K. Immanuelraj
transmission in agricultural @ Trade March 2020 Abimanyu Jhajhria

Shiv Kumar
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Table 2.32. Consultancy and contract research projects

Name of the scientist

Pratap S Birthal

Suresh Pal, M.S. Pavithra,
Abhimanyu Jhajharia, Subash
SP

Shiv Kumar, Raka Saxena,
Kingsly IT, Abhimanyu
Jhajharia

Institution to which

consultancy provided

International Food  Policy
Research Institute, Washington
DC

Department of Fertilizer,
Ministry of Chemicals and
Fertilisers

Directorate of Marketing &
Inspection, Faridabad

b dn 2

Area of consultancy/contract
research

Transformation, and Sources
of Growth in Southeast Asian
Agriculture

Framing Policies for overseas
acquisition of raw material by
Indian Fertilizer Companies
and role of Government in
India

Research Studies on Post
Harvest Profiles of 10 selected
commodities



Capacity Building

Seminars/workshops organized : 9

Trainings organized : 2
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Seminar/Workshop Organized

Sustainability of Indian
Methodology and indicators

agriculture:

National workshop on “Sustainability of Indian
agriculture: Methodology and indicators” was
organised at ICAR-NIAP during June 18-19,
2019. The workshop aimed to finalize soil, water,
bio-diversity, environmental, climate change and
socio-economic indicators of sustainability. Sh.
Chhabilendra Roul, IAS, Secretary, Department
of Fertilizers, Ministry of Chemicals & Fertilizers,
GOI, New Delhi chaired the workshop. Dr S
K Chaudhary, ADG, Soil Water Management,
Dr Himanshu Pathak, Director, NRRI, Dr
Kuldeep Singh, Director, ICAR-NBPGR and
Dr P S Birthal, National Professor, ICAR, Dr
Suresh Pal, Director, ICAR-NIAP and experts
from various ICAR Institutes provided valuable
suggestions regarding methodology and
benchmarks of the sustainability indicators.

Another workshop on methodology on
agricultural sustainability was organized at
Amity Institute of Organic Agriculture (AUUP)
on August 31, 2019.

Lecture Hall, NASC Complex, New Delhi. The
session was co-organized by ICAR-NIAP and
Departmentof Fertilizer. Shri ChhabilendraRoul,
Secretary, Department of Fertilizer, Ministry of
Chemicals & Fertilizers, Government of India
chaired the session. Stakeholders from fertilizer
industry; Fertilizer Association of India (FAI),
top management representatives from both
public and private fertilizer companies, attended
and provided inputs. Representatives from other
ministries such as Ministry of Petroleum and
Natural Gas, and Department of Agricultural
Co-operation and Farmers Welfare, Ministry of
Agriculture & Farmers Welfare also shared their
experiences in the session.

Policy imperative for promoting value
chains of agricultural commodities in
India

Two-day annual review workshop of network
projecton “Policy imperative for promoting value
chains of agricultural commodities in India” was
organized on June 28-29, 2019 at ICAR-NIAP.
The workshop was attended by project partners
from SKUAST, Srinagar, CAU, Imphal, ICAR-

National workshop on “Sustainability of Indian agriculture: Methodology and indicators” June 18-19,

2019 (at ICAR-NIAP) and August 31, 2019 (at AUUP)

Securing supply of fertilizers and feedstock
for fertilizer industry in India
A brainstorming session on ‘Securing supply of

fertilizers and feedstock for fertilizer industry in
India” was organized on August 29, 2019 at ICAR

IVRI, Bareilly, ICAR-NDRI, Karnal, ICAR-IIHR,
Bengaluru, CMFRI, Kochi and project team from
ICAR-NIAP. Dr Suresh Pal, Director, ICAR-
NIAP inaugurated the workshop. Dr Abimanyu
Jhajhria presented on the application of system
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dynamics (SD) approach in value chain analysis
and Dr D. Bardhan presented on the application
of system dynamics approach in the goat value
chain. The workshop emphasized the need to
publish completed work and to move from
qualitative analysis to quantitative analysis of
value chains with the application of system
dynamics approach.

Monetization of ICAR technologies

A meeting of core group of ‘Agricultural
economists’ from selected ICAR institutes on
“Monetization of ICAR Technologies” was held
at ICAR-NIAP, New Delhi on August 3, 2019.
The purpose of this meet was to identify the top
ICAR technologies, data need and appropriate
common methodology and time frame for
assessing impact and prepare a detailed report.
Scientists representing ICAR Divisions of
crop, horticulture, fisheries, animal science,
engineering and natural resource management
participated in the meeting. During the meeting
top ICAR technologies across divisions were
identified along with agreed time frame and
methodology to assign monetary value based
on evidence of technology impact and made
changes in life of people and society. The group
agreed to explore existing sources for data about
adoption needed for estimating impact. The
meeting was presided by Dr Suresh Pal, Director,
ICAR-NIAP.

Core group meeting of ‘Agricultural economists’
on “Monetization of ICAR technologies”, August 3,
2019

Impact assessment of ICAR technologies

ICAR-NIAP organized a workshop on “Impact
assessment of ICAR technologies” on November

28, 2019. The workshop was inaugurated by
Dr Trilochan Mohapatra, Secretary, DARE, and
DG, ICAR. ICAR-NIAP policy paper on Market
intelligence in Agriculture was also launched
on the occasion. Dr Uma Lele, President,
International ~ Association of Agricultural
Economists (IAAE) attended inaugural session
and briefed the participants about the 2021 IAAE
meeting scheduled to be held in New Delhi.
Impact of 25 technologies were discussed in the
3 technical sessions of the workshop.

Workshop on “Impact assessment of ICAR
technologies”, November 28, 2019

Climate change: Impact on agriculture and
cost of adaptation

A seminar was organized on “Climate change:
Impact on agriculture and cost of adaptation” on
August 20, 2019 at ICAR-NIAP. Dr Suresh Pal,
Director, ICAR-NIAP welcomed and introduced
the speaker, Dr Channing Arndt, Director
of Environment and Production Technology
Division, IFPRI. Dr Shahidur Rashid, Director
for South Asia, IFPRI graced the occasion.
The lecture was followed by discussion with
colleagues from ICAR-NIAP, IFPRI and other
ICAR institutes of Pusa campus.

Lecture on “Climate change: Impact on agriculture
and cost of adaptation”, August 20, 2019
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Lecture on “Agricultural research: Then
and now”

Dr Marco Ferroni, SMB Chair, CGIAR delivered
a lecture on “Agricultural research: Then and
now” on July 9, 2019 at ICAR-NIAP. The lecture
was chaired by Dr T. Mohapatra, Secretary,
DARE and DG, ICAR. The lecture was graced
by eminent personalities viz. Dr P Carberry,
DG, ICRISAT, Dr Arabinda Kumar Padhee,
Director, Country Relations and Business
Affairs, New Delhi, ICRISAT and Dr Shichiri
from FAO. The ICAR-NIAP staff, participants
from sister institutes and delegates from CGIAR
centers attended the lectures and were benefited
from it.

Training on “Agricultural policy analysis
and communication” under India Africa
Forum Summit-II1

ICAR-NIAP successfully organized
10 days training program for African
Nationals on “Agricultural policy analysis
and communication” under India Africa
Forum Summit-III during August 16-25, 2019.
Training program was inaugurated by Dr N S
Rathore, DDG (Edu), ICAR. Dr Prem Chand,
Dr S K Srivastava, Dr Vinayak Nikam and
Dr Abimanyu Jhajhria coordinated training
program. Training included specialized lectures
onemerging issues on agricultural development
and hands-on exercises on statistical techniques

International training programme on “Agricultural
policy analysis and communication” for African
nationals, August 16-25, 2019

and measures to address the emerging issues.
Field visits to Farmers Producers Company,
Aterna, Sonepat and ICAR-CIRG, Mathura were
also arranged. The valedictory function was
chaired by Mr. Chhabilendra Roul, Secretary,
Department of fertilizer, Ministry of Chemical
and fertilizer, GOL.

Resource use planning for sustainable
agriculture

Review meeting of network project on “Resource
use planning for sustainable agriculture” was
held at ICAR-NIAP, New Delhi on 29-30 May,
2019. Discussions on case studies by network
partners from AAU, BHU, MPUAT, HAU, IAR],
PAU and TNAU, on crop planning matrix and
technology identification were held. Hands on
exercise on refinement of optimum crop plan
models was carried out by each partner under
the supervision of Director and project team of
ICAR-NIAP.

Review meeting of network project on “Resource
use planning for sustainable agriculture”, May 29-
30,2019

Summer school on “Quantitative methods
for social sciences”

ICAR Summer School on “Quantitative
methods for social sciences” was organized at
ICAR-NIAP during September 21 to October 11,
2019. The training program was coordinated by
Dr Vinayak Nikam and Dr Abimanyu Jhajhria.
Dr Suresh Pal, Director, ICAR-NIAP inaugurated
the training and Professor Abhijit Sen, Former
Member, Planning Commission graced the
Valedictory session of the training. A book on
“Quantitative Methods for Social Sciences” was
released in the Valedictory session.
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ICAR Summer School on “Quantitative methods for social sciences”, September 21- October 11, 2019.

Review meeting for the Agro-Economic
Research Centres

The Department of Agriculture, Cooperation
and Farmers Welfare decided entrusted ICAR-
NIAP the responsibility to review the Agro-
Economic Research Centres. The first meeting of
the representative of DAC&FW, Agro-Economic

Research Centres (AERC, Institute of Economic
Growth, New Delhi; AERC, Institute for Social
and Economic Change, Bengaluru; AERC, Indian
Institute of Management, Lucknow; AERC,
Delhi University) and experts was convened on
December 7, 2019 at ICAR-NIAP. The meeting
was chaired by Dr Ramesh Chand, Member,
NITI Aayog.

Review meeting of the Agro-Economic Research Centres, December 7, 2019
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Teaching and Research Guidance to Students

Table 3.1. Teaching activities at PG School, ICAR-Indian Agricultural Research Institute

Name of the Course Name Credit Role Division
scientist hours @ (Course Leader/
Associate)
Rajni Jain Artificial Intelligence 2+1 Leader Computer
Application
Advance Data Mining 2+1 Associate Computer
Application
Nalini Ranjan Macroeconomics-I 3+1 Associate Agricultural
Kumar Economics
Macroeconomics-II 3+1 Associate Agricultural
Economics
Naveen P Singh Marketing Management 3+1 Leader Agncul?ural
Economics
Shiv Kumar Agricultural Marketing 241 Leader Agrlcult‘ural
Economics
Fundamentals of Business 341 Leader Agricultural
Management Economics
Shlvendra Kumar Agricultural Price Analysis | 2+1 Associate Agrlcult'uraI
Srivastava Economics
Quantitative Analysis for Agricultural
marketing and Business 2+1 Associate Economics
Decision
Kingsly Agricultural Price Analysis | 2+1 Leader Agricultural
Immanuelraj Economics
Agricultural Production and | 2+1 Associate Agricultural
Resource Economics II Economics
Agricultural Production and | 2+1 Associate Agricultural
Resource Economics III Economics
Agricultural Production and | 2+1 Associate Agricultural
Resource Economics IV Economics
Vinayak Nikam | Advance Management 12 Leader Agricultural
Techniques Extension
Organisational Behaviour 12 Associate Agricultural

Extension
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Table 3.2. Guidance to post-graduate students of ICAR-IARI and ICAR-IASRI, New Delhi

Scientist

Suresh Pal

Nalini Ranjan
Kumar

Rajni Jain

Shiv Kumar

Naveen P
Singh

Student Role in
Advisory
Committee
Mrs. Nithyashree, M.L., = Chairman
Ph.D
Mr. Biswajit Sen Chairman
Mr. Thrilok Belli BM,, Chairman
M.Sc., ICAR-TARI
Mr. Sreekumar Biswas, Chairperson
Ph.D., ICAR-TASRI
Mrs. Kamalika Nath, Chairperson
Ph.D., ICAR-TASRI
Ms. Shabana Begam, Chairperson
Ph.D., ICAR-TASRI
Ms Sapna Nigam, Ph.D., | Chairperson
ICAR-TASRI
Chikkathimme Gowda Chairman
Ph.D (Agricultural
Economics), ICAR-IARI
Neelakantappa P., Chairman
M.Sc (Agricultural
Economics), ICAR-IARI
Jobin Sebastian, Ph. D,
(Agricultural Economics) .
ICAR- IARI Chairman
Philip Kuriachen,
Ph. D, (Agricultural Chairman
Economics), ICAR- IARI
Niranjan Sivalingam,
Ph. D, (Agricultural Chairman
Economics), ICAR- TARI
> P

Thesis topic

Investment and development of
food

Farmers’ choice for adoption of
water conservation practices:
Evidences from Maharashtra

Impact of custom hiring services
on farm mechanization in Indian
agriculture

Document categorization using text
mining in agricultural domain

Nature inspired algorithms for
optimization of crop plan

Development of particle swarm
optimization based model for crop
planning

Development of Deep Learning
Model for identification of major
wheat diseases

An economic analysis of value chain
of cumin (Cuminum cyminum L.) in
India

Contractual arrangements for
potato in Gujarat: An economic
investigation

Impact of climate change on rice
based cropping system in east coast
plains: An analysis in the coastal
zones of Andhra Pradesh

An economic analysis of impacts
and adaptation strategies in
Bundhelkand region of central India

Climate change impact and
resilience analysis

<
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Number of policy interface of national importance: 14
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e Strategies for

doubling farmers’
income: The Government constituted an
inter-ministerial committee to recommend
strategies for doubling farmers’ income
(DFI) in April, 2016 under the Chairmanship
of Dr. Ashok Dalwai, CEO, NRAA. The
Director, ICAR-NIAP was the member of
DFI Committee and presently member of
Empowered Body for implementation of DFI
strategies. The committee developed DFI
strategies, which aimed towards income-
centricity, shift to cost efficient agriculture,
and adopting sustainable technologies and
systems by ensuring a more equitable growth.
The Committee’s final report was accepted
by the Government in September 2018.
Implementation of the strategy has begun and
being monitored continuously for effective
outcomes. ICAR-NIAP, being the Knowledge
Partner of DFI Committee provided technical
facilitation in designing the framework for
DFI strategies and implementation. The
Institute provided technical facilitation in
designing the framework for proposed “Ease
of Doing Agriculture Index”, which is being
developed for bringing governance reforms
across states. Mid-term income estimates,
developed in the Institute, were discussed
with Hon’ble Minister of Agriculture, NITI
Aayog and senior officers at DAC&FW.
These are being used by the Government in
effective implementation of DFI strategies.

Policies for a secure and sustainable
agriculture: A committee was constituted
by the Office of Principal Scientific Advisor
(PSA) to make the recommendations and
action plan for a secure and sustainable
agriculture. The Committee was chaired
by Dr R.S. Paroda, Chairman, TAAS. The
committee made a number of deliberations,
which were facilitated by ICAR-NIAP and
the office of PSA. The committee made
specific recommendations for different
sectors, e.g. crops, natural resources,

livestock, fisheries and  horticulture.
The committee recommended that there
should be a coordination and monitoring
mechanism at the level of NITI Ayog and
Farmers' Commission should be established
for better implementation of agricultural
schemes. There are recommendations
for establishment of the new missions
(mechanization, livestock, oilseeds,
conservation agriculture, and horticulture)
to provide the desired impetus to the
implementation. Farm subsidies should
be reformed and these should be linked to
improved and sustainable farm practices,
and reforms in input and product markets
should be undertaken. Investment in R&D
should be enhanced to harness the potential
of science, and agri-entrepreneurship
should be encouraged in KVKs for
attracting youth in agriculture. Some of the
recommendations have been implemented

by the Government.

Fertilizers trade policies: ICAR-NIAP
undertook a consultancy project on
‘Framing Policy for Overseas Acquisition
of Raw Material by the Indian Fertilizer
Companies and Role of the Government’
for the Department of Fertilizers, Ministry
of Chemicals and Fertilizers, Government of
India. The study was carried out involving
different stakeholders like Ministry of
External Affairs, Ministry of Petroleum and
Natural Gas, Ministry of Agriculture and
Farmers Welfare, Fertiliser Association of
India (FAI), fertilizer companiessuchasRCFL,
NFL, IFFCO, IPL, KRIBHCO, GSFC, SFC,
Chambal Fertilizers and Indorama. The study
looked into the overall fertilizer’s availability
scenario, India’s import dependence both
at present and in future likely scenario,
the import mechanism and international
market scenario of import of fertilizers, their
raw materials, feedstock, natural gas and
intermediaries. It also compared the policies/
policy framework of any other department
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of GOI and other countries. The study came
up with a policy framework for encouraging
international co-operation and role of the
Government for ensuring the availability of
fertilizers to Indian farmers at a reasonable
price. The study provided strategies for the
Department of Fertiliser for securing supply
of fertilizer and feedstock for fertilizer
industry in India.

NITI Aayog is preparing Vision 2035 for
different sectors of the economy. ICAR-
NIAP has prepared draft working paper
for agriculture and allied sectors. The
paper presented evaluation of transitions
in agriculture and discussed emerging
opportunities and challenges for a paradigm
shift towards sustaining food and nutritional
security and accelerating overall economic
development in the country. The inputs
provided in the paper would form basis for
the Vision 2035 document of NITI Aayog.

As a representative of DARE/ICAR, ICAR-
NIAP regularly participated and provided
inputs to Inter-Ministerial Committee (IMC)
constituted by Department of Consumers
Affairs, Ministry of Consumers Affairs, Food
and Public Distribution to review prices
of essential commodities and agricultural
scenario in the country. The Committee
comprised of representatives of Consumers
Affairs and other departments of different
ministries besides special invitees, viz. FCI,
SFAC, Food and Supply D epartment of Delhi,
NAFED, Mother Dairy etc. The Committee
reviews the prices on weekly basis under the
Chairmanship of the Secretary, Consumers
Affairs/Senior Economic Advisor (CA) at
Krishi Bhawan.

ICAR-NIAP was given the responsibility of
review of Agro-Economic Research Centres
(AERC). Consultations with stakeholders
to assess the output and outcomes were
undertaken at ICAR-NIAP.

ICAR-NIAP provided inputs to Ministry
of Agriculture and Farmers Welfare on
the revision of wholesale price index of
agricultural commodities.

Deliberations with various stakeholders for
improving contents and modalities for the
implementation of Situation Analysis of Farm
Households, Indebtedness and Livestock
Survey of NSSO.

ICAR-NIAP provided technical inputs to
NABARD for next phase of All India Rural
Financial Inclusion Survey. Also, provided
expert advice on the prioritization of research
proposals.

ICAR-NIAP provided inputs to Department
of Commerce on formulation of New Export
Policy and strategy to implement the policy.

ICAR-NIAP contributed to Agriculture
Centre of South Asian Association of
Regional Cooperation (SAARC) through a
country paper on “Fostering investment for
sustainable agricultural development for
SAARC member countries: Public-Private-
Farmer Cooperation (PPFC)". The paper
presented evaluation of investment pattern
in Indian agriculture and discussed how the
approach of PPFC can foster investment in
agriculture to unleash economic potential
of agriculture and address the emerging
challenges for sustainable agricultural
development.

The NITI Aayog under took an exercise to
develop a framework for rating and ranking
of R&D labs. ICAR-NIAP represented
ICAR and contributed to the development
of framework and in particular inputs
were provided on assessment of socio-
economic impact. This framework is being
implemented by the office of Principal
Scientific Adviser to the Government of
India and ICAR-NIAP is the part of the
process.

The DAC&FW is undertaking a major
program to institutionalize the capacity
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for development of market information
and price forecasting system. ICAR NIAP
is a knowledge-partner of DAC&FW and
shall help develop the mechanism for
price forecasting and development of Al
platform.

The outcome review of ICAR is under
progress and ICAR-NIAP is facilitating this
exercise. Information on significant research
outputs and their outcomes were compiled by
ICAR-NIAP and submitted to the Committee
for finalization of the report.

. 2 e



Research Output

Edited book

Policy paper/policy brief

Peer reviewed research articles
Book chapters
Abstracts/conference proceedings
Popular articles

Newspaper articles

: 41
: 18
: 20

L
=
=
o
T
O




| 80 | ICAR-NIAP ANNUAL REPORT 2019

Edited Book

Nikam, V., Jhajhria, A. and Pal, Suresh. (2019).
Quantitative Methods for Social Sciences. ICAR-

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

Policy Paper

Saxena, R., Paul R. K., Pavithra, S., Singh N.P.
and Kumar, R. (2019). Market Intelligence in
India: Price Linkages and Forecasts. Policy Paper
34, ICAR-National Institute of Agricultural
Economics and Policy Research, New Delhi.

Policy Brief

Singh, N. P., Singh, S. and Anand, B. (2019).
Impact of Climate Change on Indian Agriculture:
An Agro-Climatic Zone Level Estimation. Policy
Brief 44, ICAR-National Institute of Agricultural
Economics and Policy Research, New Delhi.

Research Papers in Peer Reviewed
Journals

Balaji, S.J. and Srivastava, S.K. (2019). Inter
and intra sectoral wage determinants in Indian
casual-labor market: Agricultural and structural

change implications. Statistics and Applications,
17(1): 261-274.

Birthal, P.S., Pandey, G., Jumrani, J. and Jaweriah,
N. (2019). Supply response in Indian dairying.
Indian Journal of Animal Sciences, 89(4): 459-465.

Birthal, P., Negi, A. and Joshi, P. (2019).
Understanding causes of volatility in onion prices
in India. Journal of Agribusiness in Developing and
Emerging Economies, 9(3):255-275.

Birthal, P.S., Jaweriah, H. and Negi, D.S. (2019).
A multilevel analysis of drought risk in Indian
agriculture: Implications for managing risk at
different geographical levels. Climatic Change.
https://doi.org/10.1007/s10584-019-02573-9.

Birthal, P.S., Jaweriah, H. and Negi, D.S. (2019).
Diversification in Indian agriculture towards
high value crops: Multilevel determinants and

policy implications. Land Use Policy. https://doi.
org/10.1016/j.landusepol.2019.104427.

Birthal, P.S., Negi, D.S. and Jaweriah, H.(2019).
Trade-off between risk and returns in farmers’
choice of crops? Evidence from India. Agricultural
Economics Research Review, 32 (1): 11-23.

Chand, S., Meena,B., Chaudhary, G., Srivastava,
R.C.and Chaudhary, K.R. (2019). Leased farming
degrading the farmlands? Analysis of farmer
perceptions in Andaman and Nicobar Islands,
India. Indian Journal of Soil and Water Conservation,
Dehradun. Accepted.

Chand, S., Singh, S. Srivastava, R.C. and
Subarmani, T. (2019). Adoption determinants
of soil and water conservation measures in Bay
Islands: An analysis of farmer’s perceptions for
investment. Indian Journal of Soil Conservation,
47(1):1-7.

Dalwai A., Saxena R., Pal, Suresh., Kohli P. and
Khan M. A. (2019). Productivity enhancement
and redesigning crop geometry to meet
ecosystem needs and farmers” welfare: Rationale

and approach. Agricultural Situation in India,
76(5):23-38.

Dona, P., Vishnu, R.N., Ojha, S.N., Vipinkumar,
V. P.,, Kumar, N.R. and Salas, S. (2019). Change
agency facilitated social entrepreneurship to-
wards community-based fisheries management
(CBFM) in Vembanad Lake, Kerala. Multilogic in
Science, 9 (30): 107-113.

Dupare, B.U., Shrama, P. and Billore, S.D.
(2019). Break even soybean yield analysis under
frontline demonstrations. Indian Journal of
Extension Education, 55(1): 103-108.

Dupare, B.U., Shrama, P., Verma, S.K. and Billore,
S.D. (2019). Adoption of soybean production
technology by the farmers in Malwa plateau of
Madhya Pradesh. Soybean Research, 17 (1&2):
62-76.

Ghosh, S., Kolady, D.E., Das, U., Gorain, S.,
Srivastava, S.K. and Mondal, B. (2019). Spatio-
temporal variations in effects of participatory
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irrigation management (PIM) reform in India:
A panel data analysis, Agricultural Water
Management, 222: 48-61.

Jain, R., Kingsly, I, Chand, R. and Raju, S.S.,
Srivastava, S.K., Kaur, A.P. and Singh, J. (2019).
Methodology for regionlevel optimum crop plan.

International Journal of Information Technology, 11:
619-624.

Jain, R., Kishore, P. and Singh, D.K. (2019).
Irrigation in India: Status, challenges and
options. Journal of Soil and Water Conservation,
18(4): 354-363.

Kanwal, V., Thorat, V.S. and Chand, P. (2019).
Vulnerability of rural households to food and
nutritional insecurity in arid regions of India:
Some evidence from Rajasthan. Agricultural

Economics Research Review, 32(Conference Issue),
183-192.

Kiran T.M.K,, Kandpal, A. and Pal, Suresh. (2019).
Determinants and impacts of conservation
agriculture in South Asia: A meta analysis of

the evidences. Indian Journal of Agricultural
Economics, 70(3):311-320.

Kishore, P. (2019). Efficiency gains from adoption
of pressurized irrigation technology: Case
of sprinklers. Agricultural Economics Research
Review, Accepted.

Kumar, S., Jain, R, Kumar, N.R., Balaji, S.J.,
Jhajhria, A., Tatipudi, S.V.B. and Awais, M.
(2019). Measuring efficiency of cotton production
in Haryana: Application of data envelopment
analysis. Journal of Cotton Research Development,
33 (2): 314-323.

Mukherjee, A., Singh, P., Rakshit, S., Satya, P.,
Burman, R.R., Kumari, S., Sinha, K. and Nikam,
V. (2019). Effectiveness of poultry based farmers’
producer organization and its impact on
livelihood enhancement of rural women. Indian
Journal of Animal Sciences, 89(10): 1152-1160.

Nikam, V., Kumar, S. and Kingsly, 1. M. (2019).
Impact assessment of mobile app using the

economic surplus model. Indian Journal of
Agricultural Sciences.89(6): 1039-43.

Nikam, V., Singh, P., Kumar, S. and Arathy,
A. (2019). Farmers producers organisations: A
new paradigm in extension for upliftment of

small and marginal farmers. Indian Journal of
Agricultural Sciences. 89(9): 15-24.

Patel, R.M., Sharma, A.N. and Sharma, P. (2019).
Prediction of Helicoverpa armigera (Hubner) larval
population using weather based forewarning

model in soybean. Journal of Agrometeorology,
21(4): 494-498.

Patel, R.M., Sharma, P. and Sharma, A.N.
(2019). Prediction of girdle beetle (Oberiopsis
brevis) infestation through pest-weather model
in soybean. Journal of Entomology and Zoology
Studies, 7 (4):718-723.

Patel, R.M., Sharma, P., Sharma, A.N. (2019).
Weather-based forewarning model to predict
semilooper population in soybean. Soybean
Research, 17 (1&2): 46-53.

Saxena, R., and Kumar, R. (2019). Onion price
perspective in India: Triggers and response.
Agricultural Research Journal, 56(2): 370-375.

Saxena, R., Choudhary, B.B. and Joshi, D. (2019).
Enhancing farmers’ incomes from livestock in
eastern India with special emphasis on dairying;

Major drivers and strategies. Indian Journal of
Dairy Science, 72(6):659-667.

Saxena, R., Khan, M.A., Choudhary, B.B. and
Kanwal. V., (2019). The trajectory of livestock
performance in India: A review. Indian Journal of
Dairy Science, 72(6): 569-679.

Sharma, P., Dupare, B.U. and Khandekar, N.
(2019). Economic impact assessment of Broad-
Bed Furrow seed drill for soybean. Agricultural
Research, https://doi.org/10.1007/s40003-19-
00444-4.

Sharma, S. and Singh, N.P. (2019). Performance
of onion in Rajasthan-An economic analysis.
Agricultural Situation of India, 76: 23-34.
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Singh, J.M., Singh, J., Kaur, H. Singh, S,
Sachdeva, J., Kaur, B., Chopra, S. and Chand, P.
(2019). Management of paddy straw in Punjab:
An economic analysis of different techniques.

Indian Journal of Agricultural Economics, 73(3):
301-310.

Singh, N.P., Anand, B. and Khan, M.A. (2019).
Assessment of household perceptions to climate
adaptation for resilient rural development

planning in India. Indian Journal of Traditional
Knowledge, 18(2): 376-382.

Singh, N.P., Anand, B., Singh, S. and Khan, M. A.
(2019). Mainstreaming climate adaptation in
Indian rural developmental agenda: A micro-
macro convergence. Climate Risk Management,
24: 30-41.

Singh, N.P., Singh, S., Anand, B. and Bal, S.K.
(2019). Climate vulnerability assessment in
semi-arid and arid region of Rajasthan, India: An

enquiry into the disadvantaged districts. Journal
of Agro-meteorology, 21(2): 197-202.

Singh, N.P., Singh, S., Anand, B. and Ranjith, PC.
(2019). Assessing the impact of climate change
on crop yields in Gangetic Plains Region, India.
Journal of Agro-meteorology, 21(4): 452-461.

Singh, N.P., Srivastava, S.K., Sharma, S., Anand,
B. and Singh, S. (2020). Dynamics of socio-
economic factors affecting climate vulnerability
and technology adoption: Evidence from
Jodhpur district of Rajasthan. Indian Journal of
Traditional Knowledge, 1(1): 192-196.

Singh, S.RK., Mishra, A., Agrawal, S., Raut,
A.A., Chand, P. and Dixit, A.K. (2019). Impact
of better management practices on performance
of soybean in Madhya Pradesh. Soybean Research,
17(1&2): 54-61.

Sirohi, S., Chand, P., Sharma, D. and Saxena, R.
(2019). Estimation of bovine equalizing units in

India: A regional perspective. Indian Journal of
Animal Sciences, 89(9): 1009-1013.

Sreeram, V., Gupta, ]J. and Subash, S.P. (2019).
Diversity, complexity, and structure of social

networks: Study of a smallholder dairy project.
Outlook in Agriculture, 1-11.

Srivastava, S.K., Singh, N.P., Singh, J., Rao, K.V.
and Balaji, S.J. (2019). Agriculture development-
based mapping of agro-ecological sub-regions
and itsimplications for doubling farmers” income
in India. Current Science, 117(2): 282-287.

Umanath, M., Felix, KT. and Balaji, S.J.
(2019). Sugar price determination in India: An
econometric analysis. Agricultural Economics
Research Review, 32: 165-174.

Book Chapters

Aditya, K.S. and Subash, S.P. (2019). Propensity
score matching. In: Quantitative Methods for
Social Sciences (Eds. Nikam, V., Jhajhria, A., and
Pal, S.), ICAR-National Institute of Agricultural
Economics and Policy Research. 199-210.

Balaji, S.J. (2019).
equilibrium models. In: Quantitative Methods for
Social Sciences (Eds. Nikam, V., Jhajhria, A. and
Pal, S.), ICAR-National Institute of Agricultural

Economics and Policy Research, 245-253.

Computable general

Chand, P. (2019). Construction of composite

index. In: Quantitative Methods for Social
Sciences, (Eds. Nikam, V. Jhajhria, A.
and Pal, S.), ICAR-National Institute of

Agricultural Economics and Policy Research,
New Delhi, 351-360.

Chand, P., Raman, M.S. and Kanwal, V. (2019).
Principal component analysis. In: Quantitative
Methods for Social Sciences Eds. Nikam, V.,
Jhajhria, A. and Pal, S., ICAR-National Institute
of Agricultural Economics and Policy Research,
New Delhi, 19-30.

Jain, R., Begam, S., Nigam, S. and Vaijunath
(2019). Artificial intelligence, machine learning
and big data. In: Quantitative Methods for
Social Sciences Eds: Nikam, V., Jhajhria, A. and
Pal S., ICAR-National Institute of Agricultural
Economics and Policy Research, New Delhi,
378-394.
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Kishore, P. (2019). Synthetic control method.
In: Quantitative Methods for Social sciences,
Eds. Nikam, V., Jhajhria, A. and Pal, S., ICAR-
National Institute of Agricultural Economics
and Policy Research, New Delhi, 230-235.

Kumar, A., Saxena, R. and Bathla, S., (2019).
Regional variations in agricultural development
in India: Dimensions, determinants and policies.
In: Compendium National Conference “Growth
and Regional Development in India: Recent
Experiences and Emerging Perspectives”,
Institute for Human Development (IHD).

Saxena, R., Kumar, R, and Khan, M.A. (2019).
Marketing linkages for enterprise development
agricultural marketing in India: Implications
for agricultural development. In: Compendium

National Seminar “Role of Community
Science Education in Rural Development”,
G.B.P.U.A.&.T, Pantnagar.

Saxena, R., Kumar, R. and Joshi, D. (2019). Potato
price linkages among the northern hill and
plain markets. Training Manual, Winter School,
ICAR-Central Potato Research Institute Regional
Station, Modipuram, Meerut (UP).

Saxena, R., Paul. R.K., and Kumar, R., (2019).
Price forecasting using ARIMA model. In:
Quantitative methods for social sciences Eds.
Nikam, V., Jhajhria, A., and Pal, S, ICAR-
National Institute of Agricultural Economics
and Policy Research, 129-141.

Sharma, P., Dupare, B. U. and Billore, S. D.
(2019). Adoption of improved practices and
impact of weather variations on yield and
economics of soybean. In: Extension approached
for Agricultural Development Eds. Mishra, Y. D.,
Gupta, S. and Patel, M.M., Biotech Books, New
Delhi., 197-208.

Singh, D., Kumar, R., Biswas, A., Shekhawat, R.S.
and Jhajhria, A. (2019). Correspondence analysis.
In: Quantitative Methods for Social Sciences Eds.
Vinayak N., Jhajhria, A. and Suresh Pal., ICAR-
National Institute of Agricultural Economics and
Policy Research, 46-55.

Singh, N.P., Bal, S.K., More, N.S., Singh, Y. and
Gudge, A. (2019). Adaptation and intervention
in crops for managing atmospheric stresses. In:
Climate Change and Agriculture in India: Impact
and Adaptation, Springer, 111-127.

Srinivas, K., Meena, P.C. and Subash, S.P. (2019).
Adoption and impact of brinjal and maize
living modified organisms (LMO) in Telangana.
In: Socio-Economic Impact Assessment of
Genetically Modified Crops Eds. Chaturvedi, A.
and Srinivas, K.R. Springer Nature, 203-228.

Srivastava, S.K. and Singh, J. (2019). Two stage
least square simultaneous equation model. In:
Quantitative methods for social sciences (Eds.
Nikam, V., Jhajhria, A., and Pal, Suresh), ICAR-
National Institute of Agricultural Economics and
Policy Research, 90-100.

Subash, S.P. (2019). Social network analysis.
In: Quantitative methods for social sciences
Eds. Nikam, V., Jhajhria, A., and Pal, S., ICAR-
National Institute of Agricultural Economics
and Policy Research, 335-350.

Subash, S.P. and Aditya, K.S. (2019). Regression
discontinuity design. In: Quantitative methods
forsocial sciences Eds. Nikam, V., Jhajhria, A.,and
Pal, S., ICAR-National Institute of Agricultural
Economics and Policy Research, 219-229.

Vinayak, N., Jaiprakash, B., Kingsly, I. M.,
Kumar, S. and Jhajhria, A. and (2019). Economic
surplus approach. In: Quantitative methods for
social sciences Eds. Nikam, V., Jhajhria, A., and
Pal, S., ICAR-National Institute of Agricultural
Economics and Policy Research, 177-191.

Abstracts/Proceedings of Conferences,
Workshops, etc.

Balaji, S.J. (2019). Structural transformation in
India: Impact on farm output and implications
on farmers’ welfare. 27" Annual Conference
on Changing Landscape of Rural India, Punjab
Agricultural University (PAU), Ludhiana,
December 17-19.
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Balaji, S.J. (2019). Sugar price determination in
India: An econometric analysis. 27" Annual
Conference on Changing Landscape of Rural
India, Punjab Agricultural University (PAU),
Ludhiana, December 17-19.

Begam, S., Jain, R,, Srivastava, S. K., Arora, A. and
Marwaha, S. (2019). Integrated database system
for ground water resources, In: Proceedings of
Eighth International Conference on Agricultural
Statistics (ICAS VIII), New Delhi, November
18-21.

Chand, P, Rao, S. and Agarwal, P. (2019).
Cross-sectoral diversification for sustainable
intensification: =~ Addressing  groundwater
resource imbalance in India. In: Proceedings of
6™ Water Week 2019; Water cooperation: Coping
with 21 Century challenges, New Delhi,
September 24-28.

Gawa, S., Kumar, N.R., Kumar, P. (2019). Income
inequality among fish seed growers in the Indian
state of Jharkhand. In: Proceedings of Asian-
Pacific Aquaculture 2019, Chennai, June 18-21.

Gawa, S., Kumar, N.R. and Prakash, S., Sharma,
R., Panday, S.K. and Rawat, D.K. (2019). Socio-
economics of cage aquaculture in Chandil
reservoir of Jharkhand, India. In: Proceedings
of 6™ International Conference on Fisheries
and Aquaculture 2019 — (ICFA 2019), Bangkok.
April, 22.

Gawa, S., Kumar, N.R., Prakesh, S. and Kumar,
P. (2019). An economics analysis of reservoir
fish farming (Re-invented Pen Culture system)
- A case study of Kanke reservoir in Jharkhand.
In: Proceedings of Aquaculture Canada 2019
Partnering for a Sustainable Tomorrow, Victoria
Conference Center, Victoria, BC, May 5-8.

Jain, R., Chand, P., Rao, S, Pal, S. and Aggarwal,
P.(2019). AHP approach for suitability analysis of
cereal crops in Bundelkhand. In: Proceedings of
Eighth International Conference on Agricultural
Statistics (ICAS VIII), New Delhi, November
18-21.

Jhajhria, A., Kumar, S. and Kingsly, L.T. (2019).
Roleofartificialintelligenceinmarketintelligence
system. In: Proceedings of Eighth International

Conference on Agricultural Statistics (ICAS
VIII), New Delhi, November 18-21.

Kishore, P., and Chand, S. (2019). Assessment
of micro irrigation potential for extending its
coverageinIndia.In: Proceedings of International
Conference on Soil and Water Resource
Management for Climate Smart Agriculture,
Global Food and Livelihood Security, Delhi
November 5-9.

Kishore, P., Chand, S. and Srivastava, S.K. (2019).
Estimation of potential of micro irrigation and its
outreach in India: A micro level analysis. Indian

Journal of Agricultural Economics, Conference,74
(3), 378.

Kumar, A., Saxena, R. and Bathla, S., (2019).
Regional variations in agricultural development
in India: Dimensions, determinants and policies.
In: Proceedings of National Conference on
Growth and Regional Development in India:
Recent Experiences and Emerging Perspectives,
Institute for Human Development (IHD), Delhi,
May 13-15.

Nigam, S., Jain, R., Marwaha, S., Arora, A. and
Singh, V.K. (2019). Deep learning for plant
disease identification. In: Proceedings of
Eighth International Conference on Agricultural
Statistics (ICAS VIII), New Delhi, November
18-21.

Pal, S., Rao, S. and Chand, P. (2019). Agriculture
and ecosystem services: Synthesis of issues
and way forward. In: Proceedings of Eighth
International ~Conference on Agricultural
Statistics (ICAS VIII), New Delhi, November
18-21.

Priyadarshini, P., Arora, A., Marwaha, S., Jain,
R., Bharadwaj, A., Rao, A.R. and Pal, S. (2019).
Contrast set mining for disease identification.
In: Proceedings of Eighth International Con-
ference on Agricultural Statistics (ICAS VIII),
New Delhi, November 18-21.
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Saxena, R., Kanwal, V. and Sharma, K.
(2019). Focusing on disadvantageous regions:
Typologies, attributes and determinants of
enterprise shifting. In: Proceedings of National
Seminar on The Changing Rural Landscape-
Pathway Ahead, Sardar Patel Institute of
Economic and Social Research, Ahmedabad,
July 4-5, 2019.

Singh, R., Dahiya, S., Jain, R., Bharadwaj, A.,
Kumar, M. and Ramasubramanian, V. (2019).
Mobile based decision support system for crop
selection. In: Proceedings of Eighth International
Conference on Agricultural Statistics (ICAS VIII),
New Delhi, November 18-21.

Srivastava, S.K. and Singh, J. (2019). Assessing
input use dynamics in Indian farms with
representative cost of cultivation surveys. In:
Proceedings of Eighth International Conference
on Agricultural Statistics (ICAS VIII), New Delhi,
November 18-21.

Subash, S.P. (2019). Machine learning tools for
predicting developmental indicators using proxy
data in India. In: Proceedings of 2019 CGIAR
Big Data in Agriculture Platform Convention.
ICRISAT, Hyderabad, October 16-18.

Subash, S.P., Veetil, P.C. and Aditya, KS.
(2019). Does elite capture matter? New evidence
from development oriented seed production
programme of women self-help group in India.
Proceedings of Agriculture & Applied Economics
Association Annual meeting (AAEA), Atlanta,
Canada, July 21 - 23.

Popular Articles

Balaji, S.J. and M. Umanath (2019). Rise of the
machines: Why India need not be afraid? Down
to Earth, April 17. https://www.downtoearth.org.
in/blog/economy/rise-of-the-machines-why-india-
need-not-be-afraid-64032.

Bhatia, V. S., Sharma, P., Dupare, B. U. and
Billore, S. D. (2019). Soybean technologies for
increasing yield and farm profitability, Souvenir-

2019 of International Soy Conclave-2018, SOPA,
Indore October 9-10.

Chand, P. and Rao, S. (2019). Water, energy &
food:Issues and policy dimensions. Employment
News July 06-12: 14.

Jain, R. (2019). Artificial intelligence based
models for water management and pest
management. Indian Farming, 69(3): 67-68.

Kamble, A., Srivastava, S.K. and Vishwakarma,
A K. (2019). Price analysis of onion in Indore
APMC market. e-publication, Krishiseva,
April 22. https://www krishisewa.com/articles/
miscellaneous/996-price-analysis-of-onion-in-
indore-apmc-market.html.

Kumar, M., Bharadwaj, A., Pal, S., Jain, R., Kumar,
S., Gupta, Rama., C. and Chahal, V.P. (2019). FFP
portal: A tool for knowledge dissemination of
Farmer FIRST Programme. Indian Farming, 69

(5): 21-24.

Nikam, V., Kumar, S., Jhajhria A., Kingsly, I.T.
and Chahal, V. P. (2019). Impact assessment of
interventions under Farmer FIRST program.
Indian Farming. 69(5), 02-04.

Saxena, R. and Kanwal, V. (2019). Trajectory
of Indian pulses. India pulses and grains
Associations, Mumbai http://ipga.co.in/download/
volume-iv-issue-2-july-september-2019/.

Varghese, N. and Singh, N.P. and (2019). Desert
conservation and management: Development
impacts, Thar desert, India. Reference Module
in Earth System and Environmental Sciences,
Encyclopaedia of the World’s Biomes. https://doi.
org/10.1016/B978-0-12-409548-9.11923-2.

News Paper Articles

Chand, R. and Saxena, R. (2019). The unending
tale of ‘onion tears’, Business Standard, October
17.

Singh, A. and Singh, N.P. (2019). Farm growth:
Government must offer incentives, promote
technology. Financial Express, New Delhi,
September 27.
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Singh, N.P. (2019). Farm loan waivers-how to
nip it in the bud. Economic Times, New Delhi,
January 7.

Singh, N.P. (2019). Scale up your farms
& pool. Economic Times, New Delhi,
January 30.

Singh, N.P. (2019). Structurally strengthening
farms sector. Financial Express, New Delhi,
February 6.

Singh, N.P., Ranjith P.C. and Anand. B. (2019).
Strengthening  agriculture, building India.
Financial Express, New Delhi. October 28.

Singh. N.P. and Ranjith P.C. (2019). A road to
economic revival runs through agriculture. The
Hindu, New Delhi, October 7.

Singh. N.P. and Ranjith P.C. (2019). Green
shoots of economic growth. The Hindu, New
Delhi, July 20.
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Suresh Pal

Member, Committee for providing specific
views on all issues related to DARE/ICAR to
the Fifteenth Finance Commission constituted
by Secretary DARE & DG, ICAR.

Member, Inter-Ministerial Committee for
recommendingstrategy for doubling farmers’
income, DAC&FW.

Member, Technical Committee on Market
Intelligence (Supply Management, Price
and Demand Forecasting) under the
Chairmanship of CEO, National Rainfed
Area Authority.

Member, Committee for ‘Agricultural Policies
and Action Plans for a Secure and Sustainable
Agriculture’ constituted by Principal Scientific
Adviser to the Government of India.

Member, Core-Committee to Prepare Policy
Document on Futuristic Crop Planning for
2030/2050 under the chairmanship of Deputy
Director General (NRM).

Member Secretary, Committee to undertake
an Outcome Review of various Schemes of
ICAR for XII Plan period.

Member, Internal Committee to study
and suggest implementation plan for the
recommendations madeby the High Powered
Committee constituted by the Government to
review the structure and function of ICAR.

Representative of ICAR as Member of Task
Force to prepare the framework with specific
indicators to rank the scientific laboratories/
institutions.

ICAR nominee for Committee constituted
by Department of Science and Technology to
review Policy Research Centres.

Member, Research Advisory Committee for
setting up Institute specific annual work-plan
and targets for AERCs/ Units at Institute of
Economic Growth.

Member, Editorial Board of The Indian Journal
of Agricultural Sciences.

Pratap Singh Birthal

Chairman, NSSO Working Group on
Situational Analysis of Farm Households,
Indebtedness and Livestock holdings,
Ministry  of  Statistics and Program
Implementation, Government of India.

Member-  Sub-group on  Agricultural
Commodities for Revision of Wholesale Price
Index, Ministry of Agriculture and Farmers

Welfare, Government of India

Member, External Research Committee,
National Bank for Agriculture and Rural
Development, Mumbai.

Member, Research Advisory Committee,
Indian Veterinary Research Institute, 2017-
2020.

Member- Quinquennial Review Team, Indian
Institute of Rice Research, Hyderabad.

Chairman of the session “Food Systems
Transitions underpinning rural-urban and
nutrition linkages” Organized by CRP-GLDC
and ICRISAT in the 27" Annual Conference of
Agricultural Economics Research Association
on Changing Landscape of Rural India at
Punjab Agricultural University, Ludhiana,
Punjab, December 17-19, 2019.

Convener of a Brainstorming Session
on “Payment for Ecosystem Services in
Agriculture” organized by NAAS at NASC
complex New Delhi on October 31, 2019.

Chief Editor, Agricultural Economics Research
Review.

Member Editorial Board, SAARC Agriculture
Journal.

Nalini Ranjan Kumar

Member, Editorial Board, Potato Journal, a
Journal of Indian Potato Association, ICAR-
CPRI, Shimla

Member, Board of School of Agricultural
Sciences & Rural Development, Nagaland
University.
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e Reviewer of Potato Journal, Fishery Technology,
Indian  Journal of Agriculture Sciences and
Journal of Indian Fisheries Association.

Rajni Jain
e Member, Institute Management Committee,
TASRI, 2019-20

e Member, ExecutiveCommittee, IndianSociety
of Agricultural Information Technology
(INSAIT), 2019-20

e Evaluator, Mentor and Jury Member, ICAR
Representative, Smart India Hackathon, 2019,
organised by Ministry of Human Resource
and Development at CSO-CSIR, Chandigarh,
8-12 July 2019

Subhash Chand

e Member of expert group CSIR-NISTADS,
Delhi, on the ongoing study on "Socio-
Economic Impact assessment of CSIR-Aroma
Mission" on 20-11-2019.

¢ Member of committee for selection of RAs
and SRFs for the projects undertaken at
ICAR-NIAP, New Delhi.

Sant Kumar Pandey

Committee, Indian

Society of Agricultural Economics, Mumbai.

e Member, Executive

Naveen P Singh

Editorial Board,
Economics Research Review.

e Member, Agriculture

e Member, Editorial Board, Weather and Climate
Extremes, Elsevier.

e Member, Indian Society of Agricultural
Economics.

Editorial Board,
Atmospheric Science Research.

e Member, Journal — of

e Members, FICCI Committee on Commodity
Markets.

e Member, CAS meeting for ARS Scientists at
ICAR-IIVR, Varanasi, UP

e Member, Quinquennial Review Team, ICAR-
NIAP, New Delhi

e Member, Institute Management Committee,
IIMR, PAU Campus, Ludhiana.

e Member, CAS meeting for ARS Scientists at
ICAR-CTRI, Rajahmundry, Andhra Pradesh.

e Member, Institute Management Committee,
ICAR-NIASM, Baramati, Pune.

e Member, Institute Management Committee,
IIMR, PAU Campus, Ludhiana.

e Member, Selection Committee for PhD
admissions, ICAR-IARI, New Delhi.

e Panellist in evaluation of Uma Lele Award
and YAE award by AERA, New Delhi.

e Reviewer of e Indian Journal of Traditional
Knowledge, CSIR; e Science of Total Environment,
Elsevier; e Environment, Development and
Sustainability, Springer; International Journal
of Water Resources Development, Taylor &
Francis e Natural Hazards, Springer; ® Climate
Risk Management; Elsevier and Journal of
Agrometerology

Raka Saxena

e Theme Leader, Session on Doubling Farmers
Income: Technologies, Business Models and
Sustainable, in International Workshop on
Strengthening International Agribusiness
Trade:StakeholderDialogueandPartnerships
towards SDGs, TERI School of Advanced
Studies, New Delhi.

e Reviewer for Journal of Agribusiness in
Developing and Emerging Economies, Theoretical
and Applied Climatology, Indian Journal of Dairy
Science, Agricultural Research and Agricultural
Economics Research Review.

Shivendra Kumar Srivastava

the panel discussion on
“Integrating value chain for agricultural
water management” in India Water Week-
2019, New Delhi on September 26, 2019.

e Panelist in
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Keynote lecture on “Improving nutrition
outcomes in India: Drivers and policy
interventions” in International Workshop
on Strengthening International Agribusiness
Trade at TERI University, New Delhi on
November 14, 2019.

Recognized as a resource person by NITI
Aayog to prepare a working paper and
subsequently Vision 2035 on agriculture and
allied sectors.

Recognized as expert by SAARC Agriculture
Centre to contribute a country paper on
“Fostering investment for sustainable
agricultural development for SAARC
member countries: Public-Private-Farmer
Partnership (PPFC)."

Member, Publication Committee for 8th
International Conference on Agricultural
Statistics, Organized by Food and Agriculture

Organization (FAO) and ICAR-Indian
Agricultural Statistics Research Institute in
New Delhi during November 18-21, 2019.

Re-inducted as faculty member in the
Discipline of Agricultural Economics, IARI,
New Delhi.

Vinayak Nikam

Recognition as research guide by Post
Graduate School of Indian Agricultural
Research Institute, New Delhi.

Subash SP

Reviewer of Journal of Agricultural Education
and Extension, Journal of Agribusiness in
Developing and Emerging Economies and Asian
Development Perspectives.

Rapporteur, Impact Assessment of ICAR
Technologies workshop.

P



Participation in Scientific Activities

I~
=
=
o
T
O




| 92 | ICAR-NIAP ANNUAL REPORT 2019

Table 7.1. Lectures delivered by ICAR-NIAP Scientists

Name of the scientist

Suresh Pal

Pratap Singh Birthal

Nalini Ranjan Kumar

Rajni Jain

Topic

Agricultural policy in India

Priorities and strategies to boost
farmers income

Agricultural price policy in India:
Learnings and recommendations

Agriculture price policies

Smallholder aggregation model
for efficient value chain and their
financing

Climate  change and  rural

transformation in India

Sources of
agriculture

growth in Punjab

Foundation day lecture on transition
in India’s agri-food policy

Policies for livestock development

Aligning agricultural schemes with
green box provision of WTO

Farm mechanisation: Impacts and
institutional mechanism

Farm mechanization in India
Contract farming in potato
AHP approach for suitability

analysis of cereal crops

Data mining using decision tree

Data mining using WEKA

A practical approach towards
decision tree induction

Venue and Date

ICAR-IASRI, New Delhi
May 21, 2019

IISR, Lucknow
June 14, 2019

ICAR-NIAP, New Delhi
August 16, 2019

ICAR-NIAP, New Delhi
September 23, 2019

Hotel Taj Palace, New Delhi
November, 12, 2019

NASC Complex New Delhi,
April 26, 2019.

Punjab Agricultural University,
Ludhiana, September 6, 2019

SKAUST-J, Jammu on
September 19, 2019.

NASC Complex, New Delhi,
November 1-2, 2019

Punjab Agricultural
University, Ludhiana, Punjab,
December 17-19, 2019

ICAR-NIAP,
August 23, 2019

New Delhi

TIARI, New Delhi
October 7, 2019

CPRIC, Modipuram December
6, 2019

Ashoka Hotel, New Delhi
November 21, 2019

Lady Irwin College,
University of Delhi
April 4, 2019

Lady Irwin College,
University of Delhi
April 4, 2019

ICAR-NIAP, New Delhi
September 25, 2019
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Name of the scientist

Subash Chand

Sant Kumar

Naveen P Singh

Raka Saxena

Prem Chand

Shivendra
Srivastava

Kumar

Topic

Text mining using R

Artificial intelligence, big data and
machine learning: An overview

Watershed Programmes & Policies:
Impact on Indian Agriculture

Impact assessment of natural
resources conservation programs

Watershed Programmes & Policies
and Impact on Indian Agriculture

Vision of Mahatma Gandhi on socio
economic upliftment of rural India

Agricultural R&D policy and systems
in India

Research  priorities in Indian
agriculture

Setting research prioritiesand policies
for climate resilient agriculture

Role of policy research in the
sustainable development of
agricultural sector

Analytical approaches on doubling
farmers” Income

Potato price linkages among the
northern hill and plain markets

Sustainable Agriculture Production
India: A policy tool

Analysis of changing structure of
crop production cost and its effects
on farmers income

Change in cost of production in
India: Input prices, substitution and
technological effects

Venue and Date

ICAR-IASRI, New Delhi

September 30, 2019
ICAR-NIAP, New  Delhi
October 1, 2019

SKUAST, Jammu

September 13, 2019
ICAR-NIAP, New Delhi
October 10, 2019

ICAR- NIAP, New Delhi
August 23, 2019

ICAR- NIAP, New Delhi
October 03, 2019

ICAR-NIAP, New Delhi
August 24, 2019

ICAR-NIAP, New  Delhi
October 5, 2019

ICAR-NIAP, New  Delhi
August 22, 2019

ICAR-ATAR]I, Ludhiana,
Punjab 27 August, 2019

ICAR-IARI, New Delhi October
1-21, 2019

ICAR-CPRI Regional Station,
Modipuram,
December 6, 2019

ICAR-NIAP,
August 19, 2019

New  Delhi,

ICAR-NIAP, New Delhi
August 19, 2019

ICAR-TARI, New Delhi,
October 18, 2019
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Name of the scientist

Kingsly Immanuelraj T

Vinayak Nikam

Jaya Jumrani

Balaji S.J.

Abimanyu Jhajhria

Prabhat Kishore

Subash SP

Topic

Price transmission and Cereal

Outlook Model

Market integration

Computing TFP using DEA and SFA
Role of FPOs in nutrition security
Farmers innovations: Case analysis
Effective policy communication

Food and nutritional security in
India

STATA: An introduction

Panel data and instrumental variables
(IV) regressions in social science
research

Horticulture development in India

Impact assessment of Direct Benefit
Transfer (DBT): Evidences from
micro-irrigation schemes”

Synthetic control method for impact
assessment

NSSO data extraction using STATA
software

Regression discontinuity design
Social network analysis

Agricultural input markets in India:
Recent policy reforms and way
forward

Agricultural technology policies and
strategies in India

Venue and Date

ICAR-NIAP, New Delhi
August 21, 2019

ICAR-NIAP, New Delhi
August 26, 2019

ICAR-NIAP, New Delhi
September 10, 2019

ICAR-TIARI, New Delhi
August 28, 2019

ICAR-NIAP, New Delhi
January 4, 2019

ICAR-NIAP, New Delhi
August 24, 2019

ICAR-NIAP, New Delhi
August 24, 2019

ICAR-NIAP, New Delhi
September 21, 2019

ICAR-NIAP, New Delhi
September 21, 2019

ICAR-NIAP, New Delhi
August 25, 2019

ICAR-NIAP, New Delhi
August 24, 2019

ICAR-NIAP, New Delhi
October 1, 2019

ICAR-IARI, New Delhi
October 15, 2019

ICAR-NIAP, New Delhi
September 30, 2019

ICAR-NIAP, New Delhi
October 1, 2019

ICAR-NIAP, New Delhi
August 16, 2019

IFPRI South Asia Office,
New Delhi
May 2-7, 2019
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Table 7.2. Training/Seminar/Conference attended

Name of the scientist

Suresh Pal

Name of the event

National Conference on Growth
and Regional Development in India:
Recent Experiences and Emerging
Perspectives

Workshop on Integrative Value
Chain Analytics Supporting Food
Systems Transformation

Brain storming Workshop on
Enhancing Science Culture in
Agriculture Research Institutions

Executive Development Programme

Workshop on Efficient Participatory
Irrigation Institutions to Support
Productive and Sustainable
Agriculture in South Asia

National Dialogue on Land Use for
Integrated Livestock Development

6™ World Congress on ‘Rural and
Agricultural Finance: Critical Input
to Achieve Inclusive and Sustainable
Development

Session on Sustainability Assessment
of Agriculture in International
Conference on Agricultural Statistics
(ICAS)

Annual Seminar of Fertilizer
Association of India on New
Approach to Fertilizer Sector

Roundtable Discussion on Policies
for Enhancing Private Sector
Investment in Agriculture to Make
Indian Farmer Globally Competitive

27" Annual Conference Agricultural
Economics Research Association on
Changing Landscape of Rural India

Venue and duration

India International Centre
Lodhi Estate, New Delhi
May 13, 2019,

ICRISAT, Hyderabad
May 27- 31, 2019

NASC Complex, New Delhi
June 25, 2019,

ASCI, Hyderabad
August 9-11, 2019

Ganga Sabhaghar, Adhiveshan
Bhavan, Patna

September 17, 2019

NASC Complex, New Delhi
November 1-2, 2019

Hotel Taj Palace, New Delhi
November 12, 2019

Hotel Ashok, New Delhi
November 19, 2019

Hotel Andaz, Delhi
December 2-3, 2019.

NASC Complex , New Delhi
December 4, 2019

Punjab Agricultural University,
Ludhiana,
December 17-19, 2019
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Name of the scientist
PS Birthal

Rajni Jain

Subhash Chand

Name of the event

Policy Forum on Social Transfers to
Revitalize Rural India

13*" Indo-Japanese Dialogue on
Indian Economic Development

Brainstorming Session on
Payment for Ecosystem Services in
Agriculture

National dialogue on Land Use for
Integrated Livestock Development

27" Annual Conference Agricultural
Economics Research Association on
Changing Landscape of Rural India

102" Annual conference of Indian
Economic Association

8t International Conference on
Agricultural Statistics

Prof Gildhial Memorial Lecture

User Conference 2019 on GIS:
Creation Vision for a New India

Land Use Planning with Partners
Annual IRC Meeting
QRT Meeting

National Seminar on the Common:
Past and Future Security

International Conference on Soil and
Water Resource Management for
Climate Smart Agriculture, Global
Food and Livelihood

Review Meeting of Agro Economic
Research Centers

27" Annual Conference Agricultural
Economics Research Association on
Changing Landscape of Rural India

Water Walk and Talk Programme

Venue and duration

NASC Complex, New Delhi
April 26, 2019

Punjab Agricultural University,
Ludhiana, September 6, 2019

NASC complex, New Delhi
October 31, 2019.

NASC complex, New Delhi
November 1-2, 2019

Punjab Agricultural University,
Ludhiana
December 17-19, 2019

Pandit Ravi Shankar
University, Raipur
December 29, 2019

Ashoka Hotel, New Delhi
November 18-21, 2019

ICAR-IARI, New Delhi
September 25, 2019

Leela Ambience, Gurgaon
August 28-29, 2019

ICAR-NIAP, New Delhi
May 29-30, 2019

ICAR-NIAP, New Delhi
June 10 -11,2019

ICAR-NIAP, New Delhi
July 18, 2019

NASC complex, New Delhi
October 4, 2019

NASC complex, New Delhi
November 5-9, 2019

ICAR-NIAP, New Delhi
December 7, 2019

Punjab Agricultural University,
Ludhiana, Punjab
December 17-19, 2019

National Water Mission
Government of India, New Delhi
July 19, 2019
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Name of the scientist
S K Pandey

Naveen P Singh

Name of the event

Policy Forum on Social Transfers to
Revitalize Rural India and Launch
of IFPRI Global Food Policy Report-
2019

Committee Meeting of Enhancing
Brand Visibility of ICAR

Review Meeting of Sustainability of
Indian Agriculture

Brainstorming Session on Loan
Waiving Versus Income Support
Schemes: Challenges and Way
Forward

Release of India Social Development
Report 2018: Rising Inequality in
India

First Meeting of IV QRT of NIAP
Promoting Brand ICAR
Second Meeting of IV QRT of NIAP

26™ General Board Meeting and
foundation Day Programme of the
academy

Workshop on Mapping the
Adoption of Improved Cultivars
of Major Horticultural Crops and
Assessing their Impact in India

1% meeting of Quinquennial Review
Team meeting of ICAR-NIAP

Integrated Farming System

Workshop on Securing Supply
of Fertilizer and Feedstock for
Fertilizer Industry in India

Stakeholder Workshop of EPICC
project

Agri-entrepreneurship Orientation
Programme Trainees of CCS NIAM

Brainstorming Session on
Payment for Ecosystem Services in
Agriculture

Venue and duration

NASC Complex, New Delhi
April 26, 2019

Krishi Bhawan, New Delhi
May 14 and Jun 12, 2019

ICAR-NIAP, New Delhi
June 18-19, 2019

NASC Complex, New Delhi
June 24, 2019

IIC, New Delhi
June 24, 2019

ICAR-NIAP, New Delhi
July 18, 2019

Krishi Bhawan, New Delhi
September 13, 2019

ICAR-NIAP, New Delhi
September 24, 2019

NASC Complex, New Delhi
June 4-5, 2019

NASC Complex, New Delhi
June 12, 2019

ICAR-NIAP, New Delhi
July 4, 2019

NIASM, Baramati, Pune
July 16-17, 2019

NASC Complex, New Delhi
August 29, 2019

Habitat Centre, New Delhi
September 17, 2019

ZTM & BPD, IARI, New Delhi
October 11, 2019

NASC, Complex, New Delhi
October 31, 2019



| 98 | ICAR-NIAP ANNUAL REPORT 2019

Name of the scientist

Raka Saxena

Purushottam Sharma

Prem Chand

Name of the event

Indo-Brazil Cross Border Incubation
Program by Pusa Krishi Incubator,
ICAR- IARI

Meeting with NCAER Officials to
bring closure to the project Impact
Assessment of major technologies
developed by NARS - Contribution
of ICAR Institutes to Agricultural
Policy

Second Quinquennial Review Team
meeting of ICAR-NIAP

Seminar on Acceleration of
Investments in Climate Smart
Agriculture

Workshop of Impact of ICAR
Technologies

NICRA Annual Workshop

Growth and Regional Development
In India: Recent Experiences and
Emerging Perspectives

Strengthening International
Agribusiness Trade: Stakeholder
Dialogue and Partnerships towards
SDGs

Roundtable on Indo-Australia
Agribusiness Trade

Workshop on Integrative value
chain analytics supporting food
systems transformation

Workshop on Securing supply of
fertilizer and feedstock for fertilizer
industry in India

Workshop on Agricultural
sustainability indicators: Methods
and weight determination

Brainstorming session on Payment
for ecosystem services in agriculture

Training on IFPRI IMPACT Model

Venue and duration

NASC Complex, New Delhi
December 09, 2019

ICAR, New Delhi
August 20, 2019

ICAR-NIAP, New Delhi
September 24, 2019

Hotel Le Meridien, New Delhi

October 22, 2019

NASC Complex, New Delhi
November 28, 2019

NASC Complex, New Delhi
December 17-18, 2019

Institute for Human
Development (IHD), Delhi
May 13-15, 2019

TERI School of Advanced
Studies, New Delhi
November 14-15 2019

TERI School of Advanced
Studies, New Delhi
November 15, 2019

ICRISAT, Hyderabad
May 27-31, 2019

NASC Complex, New Delhi
August 29, 2019

Amity University, Noida
August 31, 2019

NASC complex, New Delhi
October 31, 2019

ICAR-NIAP, New Delhi
November 4-8, 2019
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Venue and duration

NASC complex, New Delhi
November 1-2, 2019

Name of the scientist Name of the event

National dialogue on Land Use for
Integrated Livestock Development

Punjab Agricultural University,
Ludhiana
December 17-19, 2019

27" Annual Conference of
Agricultural Economics Research
Association on changing Landscape
of Rural India

Shivendra Kumar

Srivastava

Workshop on Securing Supply
of Fertilizer and Feedstock for

Fertilizer Industry, NASC Complex

Training on IFPRI’s International

NASC Complex, New Delhi
August 29, 2019

ICAR-NIAP, New Delhi

Model for Policy Analysis of November 4-8, 2019
Agricultural Commodities and

Trade (IFPRI-IMPACT)

Ashoka Hotel,
November 18-21, 2019

8t International Conference of
Agricultural Statistics (ICAS 2019)

27" Annual Conference of
Agricultural Economics Research
Association on Changing Landscape
of Rural India

Punjab Agricultural University,
Ludhiana
December 17-19, 2019

Kingsly Immanuelraj T = International Training Workshop
on Integrative value chain
analytics supporting food systems

transformation

ICRISAT, Hyderabad
May 27-31, 2019

Workshop of IFPRI’s International
Model for Policy Analysis of

Agricultural Commodities and
Trade (IFPRI-IMPACT)

ICAR-NIAP, New Delhi
November 4-8, 2019

ICAR-NIAP, New Delhi
November 28, 2019

Vinayak Nikam Workshop on Impact Assessment of

ICAR Technologies

Indian Statistical Institute, New
Delhi
December 18-20, 2019

15%" Annual Conference on Growth
and Development

Jaya Jumrani

Balaji S.J. ICAR-NIAP, New Delhi

November 4-8, 2019

Training on IFPRI’s International
Model for Policy Analysis of
Agricultural Commodities and
Trade (IFPRI-IMPACT)

The Forced Exile of Rohingyas
into Bangladesh: Economic and
Nutritional Outcomes and Future
Policy Options

International Food Policy
Research Institute (IFPRI),
Washington DC

July 10, 2019
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Name of the scientist

Abimanyu Jhajhria

Prabhat Kishore

Prem Narayan

Khyali Ram

Sonia Chauhan

Name of the event

Addressing Water Variability and
Scarcity: The Role of Agricultural

Research

Discussion on the Key Findings of
FAO’s 2019 State of Food Security
and Nutrition in the World Report

Agricultural and Applied Economics

(AAEA) Annual Meet 2019
Workshop on Agricultural
Transformation
Umable-Aera (India)-AAEA
Mentorship programme

Workshop on Integrative value

chain analytics supporting food

systems transformation

Training on IFPRI’s International

Model for Policy Analysis of
Agricultural Commodities and
Trade (IFPRI-IMPACT)

Food Systems Dialogue 2019

Eighth International Conference on

Agricultural Statistics

International Conference on Soil and
Water Resources Management for
Climate Smart Agriculture, Global

Food and Livelihood Security

Workshop on Impact of ICAR
Technologies

Rajbhasha Mahotsav

National Conference on Role
of Agricultural Libraries in the

Networked Digital Environment

J-Gate@CeRA Regional Training

Program 2019
Workshop of ICAR Research

Data Repository for Knowledge

Management

Venue and duration

International Food Policy
Research Institute (IFPRI),
Washington DC

July 17, 2019

International Food Policy
Research Institute (IFPRI),
Washington DC,

July 18, 2019

Atlanta GA, USA
July 21-23, 2019

Bali, Indonesia
September 30- October 4, 2019

IFPRI, Washingtorn DC,
July 2-30, 2019

ICRISAT, Hyderabad
May 27-31, 2019

ICAR-NIAP, New Delhi
November 4-8, 2019

New Delhi
November 11, 2019

Hotel Ashok, New Delhi
November 18-21, 2019

NASC Complex, New Delhi
November 5-9, 2019

ICAR-NIAP, New Dellhi
November 28, 2019

National Physical Laboratory
New Delhi
October 23-24, 2019

Navsari Agricultural
University, Navsari (Gujarat)
September 25-27, 2019

NASC Complex, New Delhi
October 23, 2019

NASC Complex, New Delhi
December 10-11, 2019
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Participation in Other Scientific Events

Suresh Pal

Meeting of the Working Group — Evaluation
of Science Indicators of Centrally Funded
Ré&D Organizations on May 14, 2019 at Lodhi
Road, New Delhi

26™ General Body Meeting and Foundation
day program of NAAS on June 4-5, 2019 at
NASC, New Delhi.

Chaired the session on India-Africa
Cooperation in Agriculture: Prospects and
Challenges in RIS-IRRI Roundtable on India-
Africa Partnership in Agriculture on June 7,
2019 at India Habitat Centre, New Delhi.

8™ half yearly NARAKAS Hindi meeting
June 26, 2019, NASC, New Delhi.

Brainstorming session on Technological
Innovations and Strategies for Farmers’
Prosperity in Rajasthan at NASC complex on
July 13, 2019.

Foundation Day and Award Ceremony of
ICAR on July 16, 2019 at NASC complex.

Interaction with the ICAR committee on Crop
Planning atICAR- Indian Institute of Farming
Systems Research (IIFSR), Modipuram,
Meerut on July 21, 2019.

Meeting to discuss India’s joining of the
OECD’s Committee for Scientific and
Technological Policy at India Habitat Centre,
New Delhi on July 23, 2019.

Presentation on Doubling Farmers Income-
Action Taken thereof to Hon’ble Minister
of Agriculture & Farmers Welfare at Krishi
Bhawan on August 19, 2019.

MoU signing ceremony between ICAR
and Ministry of Micro Small and Medium
Enterprises (MSME) at NASC Complex, New
Delhi on August 21, 2019.

Chaired a session on Agriculture-
Industry Linkages in National Seminar

on Inter-Sectoral Linkages, Productivity
and Competitiveness of Agro and Food
Processing Industries in India at JNU, New
Delhi on September 20, 2019.

Presentation  on  'Agriculture  Price
Forecasting in India-Recent Developments
and Way Forward' in ‘India Agricultural
Outlook Forum 2019 organized by the
Department of Agriculture Cooperation
and Farmers Welfare at NASC Complex on
September 27, 2019.

Two-day seminar on EU Food Standards,
Farming Policy and Trade organised by the
Directorate General for Agriculture and Rural
Development of the European Commission
on October 10, 2019 at Andaz Hotel, Aerocity,
New Delhi

NTSTHTYT qglcdd at  National Physics
Laboratory, New Delhi on October 23, 2019.

Meeting on liberalization and simplification
of FDI policy in various sectors at Udyog
Bhawan, New Delhi on 29 October, 2019.

Brainstorming Session on 'Payment for
Ecosystem Services in Agriculture' organized
by NAAS Academy at NASC complex on
October 31, 2019 .

National Dialogue on 'Land Use for
Integrated Livestock Development'
organized by TAAS, ICAR and ILRI at
NASC Complex on November 1-2, 2019.

2rmeeting of Working Group for Evaluation
of Science Indicators of Centrally Funded
R&D Organizations at Prithivi Bhawan, New
Delhi on November 5, 2019.

Meeting on Examination of Demands
for Grants (2019-20) of the Ministry of
Agriculture & Farmers Welfare (Department
of Agricultural Research & Education) at
Parliament House, New Delhi on November
6, 2019.

Second edition of 'Food Systems Dialogues’
organized by Bharat Krishak Samaj on
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November 11, 2019 at India International
Centre, New Delhi.

NARAKAS 2" half yearly meeting of the year
2019-20 at NASC Complex on November 11,
2019.

6™ World Congress on 'Rural and Agricultural
Finance : Critical Input to Achieve Inclusive
and Sustainable Development' organized
by APRACA, Business Session (BS2) on
‘Smallholder Aggregation Model for Efficient
Value Chain and their Financing” at Hotel Taj
Palace, New Delhi on November 12, 2019.

Chief Guest for the Valedictory function
and delivered valedictory address in
International Workshop on Strengthening
International Agribusiness trade at TERI
School of Advanced Studies, New Delhi on
November 15, 2019.

Panelist for  Panel Discussion on
Agrochemicals for Sustainable Farming
in Country: Key Issues and Concerns in 1%
National Agrochemical Congress at B.P. Pal
Auditorium, IARI, on November 16, 2019.

Inaugural Function of ICAS on November
18, 2019 at ICAR Convention Hall, NASC
Complex, New Delhi, India.

Chaired technical session on Sustainability
Assessment of Agriculture; Sustainability
Indicators; Bio-Physical Indicators, Socio-
Economic Indicators, Ecosystem Valuation
in 'International Conference on Agricultural
Statistics  (ICAS)' at The ASHOK,
Chanakyapuri, New Delhi on 19 November
2019.

Australia-India  Agricultural =~ Research
Roundtable. The Roundtable hosted by
the Australian Government Department of
Education in conjunction with the University
of Western Australia and Western Sydney
University on 21 November at 'Kamal Mahal'
ITC Maurya Hotel, New Delhi.

Roundtable Discussion on ‘Policies for
Enhancing Private Sector Investments in

Agriculture to Make Indian Farmer Globally
Competitive’ and lead discussant in Group
II on 'Making Indian Farmers Globally
Competitive' organized by TAAS at Hotel Taj
Palace on December 4, 2019.

Agro-Economic Research Centres and

experts meeting on December 18, 2019 at
PAU, Ludhiana

Nalini Ranjan Kumar

Evaluated Ph.D thesis entitled 'Analysis
of Cashew Value Chain in Tamil Nadu;
Perspectives on Structure, Governance and
Rural livelihood opportunities’, TNAU,
Coimbatore (TN).

Evaluated Ph.D thesis entitled 'An Economic
Study of Production, Processing and
Marketing of Maize in District Etah (UP)',
CSAAU&T, Kanpur

Evaluated Master of Business Administration
Thesis entitled 'A study on Quality of
Work life (QWL) of Employees in Textile
Mill', TNAU Coimbatore

Evaluated Master of Business Administra-
tion Thesis entitled 'Stakeholder Analysis
of Key Techno-Commercial Enablers on
Adoption of Solar water Pumps in Coim-
batore District', TNAU Coimbatore

Rajni Jain

Panel discussion on NIAP@2020, organized
by ICAR-NIAP at CC Maji auditorium,
NIAP on May 2, 2020.

NAHEP review workshop organized by
NAHEP, Education Division, ICAR, New
Delhi, at NASC Complex, New Delhi during
August 5-6, 2019.

NAHEP Component II review workshop
organized by IASRI, New Delhi at NASC
Complex during September 17-18, 2019.

Brainstorming Session on 'Payment for
Ecosystem Services in Agriculture' organized



PARTICIPATION IN SCIENTIFIC ACTIVITIES |103|

by National Agriculture Science Academy at
NASC, DPS Marg, New Delhi on October 31,
2019.

NAHEP review workshop organized by
NAHEP, Education Division, ICAR, New
Delhi, KAB-II, New Delhi on December 20,
2019.

Workshop on Impact Assessment of ICAR
Technologies at ICAR-NIAP on November
28, 2019.

Brainstorming Session on Big Data Analytics
in Agriculture organized by National
Agriculture Science Academy at NASC, New
Delhi on December 18, 2019.

4™ Workshop of Officer In-Charge, Research
Data Management/Nodal Officers of ICAR
Research Data Repository for Knowledge
Management initiative organized by IASRI,
New Delhi at NASC, DPS Marg, New Delhi
during December 10-11, 2019.

Naveen P Singh

Evaluated Ph.D thesis entitled ‘Economic
Valuation of Indigenous Dairy Breeds-A
Case of Sahiwal in India’, NDRI Karnal.

Evaluated Ph.D.thesisentitled,’Sustainability
of Dairy Farms in Karnataka, Tamil Nadu
Agricultural University, Coimbatore.

Evaluated Ph.D. thesis entitled “Value Chain
Analysis of Dairy Processing Units in Karnal
District of Haryana” NDRI, Karnal.

Reviewer of the manuscript entitled ‘Multi-
Peril Crop Insurance in India: A Review and
Assessment’, IIM, Ahmedabad.

External examiner to conduct preliminary
oral examination of Ph. D Scholar,
Department of Agricultural Economics,
C.S. Azad University of Agriculture &
Technology, Kanpur.

External examiner to conductPh. D viva-voice
examination, SKN College of Agriculture,
Jobner.

Contributed for preparation of draft report
of Outcome review of ICAR, 2019.

Contributed for the report on ‘Policies and
Action Plan for a Secure and Sustainable
Agriculture’ headed by Dr R.S. Paroda.

Inputs provided for various Parliamentary
Questions especially on Policy for Becoming
a Global Force in Science and Conversion of
Agricultural Zone in to Industrial Zones.

Subhash Chand

Evaluated Ph.D thesis on 'Economic
Evaluation of Sericulture Production in
Jammu Region', SKUAST, Jammu.

Evaluated M.Sc. thesis on 'Economic
Analysis of Production and Marketing
of Mustard in Jammu District’, SKUAST,
Jammu.

Evaluated Ph.D thesis on 'Political Will
as Driver of Community Participation in
Watershed Programme in India. Delhi
University.

Conducted viva-voce exam for M.Sc. Ag
Economics student of SKUAST, Jammu on
September 13, 2019.

Conducted viva-voce exam for M.Sc. Ag
Economics student of SKUAST, Jammu on
September 27, 2019.

S K Pandey

External examiner for Ph.D. Scholar for
evaluation of thesis on 'A Study on Market
Arrivals and Price Trend of Potato in the
Selected Markets of Uttar Pradesh' and for
conducing viva-voce of Ph.D scholar at
Banaras Hindu University on September 30,
2019.

Raka Saxena

Launch of reports on Inequality and Farmers’
Suicides and Inequality and the Demand for
Non-Farm Jobs from National Institute of
Advanced Studies at International Centre on
November 13, 2019.
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Shivendra Kumar Srivastava

e Meeting to discuss about the Working
Paper and Vision 2035 for agriculture and
allied sectors at NITI Aayog on October 1,
2019 and October 14, 2019.

Vinayak Nikam

e Farmer FIRST workshop for capacity building
of partners of the project at CSSRI, Karnal,
Haryana from February 12-14, 2019.

e Farmer FIRST workshop for capacity
building of partners of the project at NRRI,
Cuttak from March, 1-2, 2019.

Participation in TV/Radio talk
Suresh Pal

e DD News, June 24, 2019

e DD Kisan July 5, 2019 (Union Budget)
e DD News July 9, 2019 (Union Budget)
e DD Kisan, October 9, 2019

e DD News, December 12, 2019

Visits Abroad
Name Nature of the visit Place and duration
Suresh Pal Executive Development Programme Netherlands, Belgium, Germany,
on “Developing Effective Switzerland
Organizational Leadership for Senior | October 12-21, 2019
Officer of ICAR”
Prem Chand Formulation and study of spatial Manila, Philippines

development, climate change, and November 18-22, 2019

the environment for
transformation

agricultural

PO "
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Quinquennial Review Team (QRT)

QRT is constituted for five-year review of progress of research and evaluation of constraints,
potentials and strategies to achieve mission and goal of the Institute. Present QRT (4™) is constituted
by the ICAR to review the progress for the period 2011-2017. The QRT is chaired by Professor S.
Mahendra Dev, Director and Vice Chancellor, Indira Gandhi Institute of Development Research
(IGIDR), Mumbai. The composition of QRT is given in Table 8.1.

Table 8.1. Fourth Quinquennial Review Team of ICAR-NIAP

Professor S. Mahendra Dev Chairman
Director and Vice Chancellor
Indira Gandhi Institute of Development Research, Mumbai

Dr. Devendra Verma Member
Former Director General

Central Statistics Office

Ministry of Statistics and Programme Implementation

Dr. Vasant Gandhi Member
Professor
Indian Institute of Management, Ahmedabad

Dr. R. S. Sindhu Member
Registrar
Punjab Agricultural University, Ludhiana

Dr. J. P. Mishra Member
Former Additional Director General
Indian Council of Agricultural Research

Dr. Naveen P Singh Member-Secretary
Principal Scientist

ICAR-National Institute of Agricultural Economics and Policy Research

First meeting of fourth QRT was convened on July 18, 2019 at ICAR-NIAP. The meeting was
chaired by Professor S. Mahendra Dev. The QRT team briefed about their expectations from
ICAR-NIAP. Dr Suresh Pal, Director, ICAR-NIAP provided overview of ICAR-NIAP. This was
followed by theme-wise presentations regarding achievements of ICAR-NIAP for the review
period. Members and chair expressed satisfaction and provided useful comments and suggestions.
Professor P.S. Birthal, National Professor, ICAR and all the scientists from NIAP attended the
meeting.
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Research Advisory Committee (RAC)

The present RAC is constituted by ICAR for the three years from June 21, 2017 with the composition as given
in table 8.2.

Table 8.2. Research Advisory Committee of ICAR-NIAP till June 20, 2020

Professor Abhijit Sen Chairman
Former Member
Planning Commission, New Delhi

Dr. A. K. Singh Member
Former Director
Giri Institute of Development Studies, Lucknow

Professor Shashanka Bhide Member
Director

Madras Institute of Development Studies, Chennai

Dr. P. N. Mathur Member

Former ADG (Ext.)
ICAR, New Delhi

Dr. P. K. Joshi Member
Director, South Asia

IFPRI, New Delhi

Professor Srijit Mishra Member
Director

Nabakrushna Choudhury Centre for Development Studies, Bhubaneshwar

Mr. Sanjay Kumar Member
S/o Lt. Sh. Mahender Singh
Badarpur, New Delhi

Mr. Jeet Ram Solanki Member

Ex. MLA

Pooth Kalan, Delhi

Dr. Suresh Pal Member
Director (Ex-officio)
ICAR-NIAP, New Delhi

Dr. G. Venkateshwarlu Member
Assistant Director General (EQR) (Ex-officio)
Agril. Education Division

ICAR, New Delhi

Dr. Usha Ahuja Member-Secretary
Principal Scientist (up to August 31,

ICAR-NIAP, New Delhi 2019)
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Institute Management Committee (IMC)

The present IMC was constituted on February 1, 2017 for the three years with the composition as

given in Table 8.3.

Table 8.3. Institute Management Committee (IMC) of ICAR-NIAP till January 31, 2020

Dr. Suresh Pal
Director
ICAR-NIAP, New Delhi

Director
Directorate of Economics & Statistics, Delhi

Director (Economics & Statistics)

Chairman

Member

Member

Department of Planning, Yojana Bhawan, Lucknow

Dr. R.K. Grover
Director (HRM)
CCS, Haryana Agricultural University, Hisar

Mr. Sanjay Kumar
R/o 187, Badarpur, New Delhi

Mr. Jeet Ram Solanki
Ex. MLA
R/o H.No. 209, Pooth Kalanm Delhi

Dr. Anil Rai
Professor and Head

Member

Member

Member

Member

Centre for Agricultural Bioinformatics, IASRI, New Delhi

Dr. M. Krishnan
Head
ICAR-NAARM, Hyderabad

Dr. Harbir Singh
Principal Scientist
ICAR-TARI, New Delhi

Dr. Amit Kar
Head

Member

Member

Member

Division of Agricultural Economics, IARI, New Delhi

Dr. G. Venkateshwarlu
Assistant Director General (EQR)
Agril. Education Division

ICAR, New Delhi

Director (Finance)
ICAR, New Delhi

Ms. Neha Agarwal
Administrative Officer
ICAR-NIAP, New Delhi

Institute Research Council (IRC)

Annual meeting of IRC of ICAR-NIAP was
held on June 10-11, 2019. The IRC meeting
was chaired by Dr Suresh Pal, Director, ICAR-
NIAP. Dr Vishwa Ballabh, Professor, XLRI and
Dr B C Roy, Professor, Vishva Bharti University

>

o

Member

Member

Member
Secretary

attended meeting as external experts. The experts
appreciated the research being conducted at
ICAR-NIAP and provided valuable suggestions
for each project. The research gaps and scope
for improvement in each project was identified
in the IRC and stressed on more publications in
quality journals from research projects.

<
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ICAR-NIAP Annual Day

ICAR-NIAP celebrated its 28" Annual Day on on
May 2, 2019. On the occasion, Dr Rajiv Kumar,
Vice Chairman, NITI Aayog made his gracious
presence as the Chief Guest, and delivered the
12" Professor Dayanatha Jha Memorial Lecture
organized incommemorationof Prof. Dayanatha
Jha, former Director, ICAR-NIAP. The function
was presided by Dr Trilochan Mohapatra,
Secretary DARE and Director General, ICAR and
chaired by Dr Mruthyunjaya, Former Director,
ICAR-NIAP. In welcome address, Dr Suresh
Pal, Director, ICAR-NIAP briefed contribution
of the Institute in agricultural economics and
policy research and duly acknowledged the
contributions of previous directors in nurturing
the Institute to reach its present heights.
Dr Mruthyunjaya, congratulated the staff of
ICAR-NIAP for maintaining its edge in policy
research in National Agricultural Research

System and in agricultural economics as a
whole.

In his lecture on “Indian Agriculture: Retrospect
and Prospects”, Dr Rajiv Kumar presented status
of Indian agriculture in comparison with the rest
of the world and flagged major issues and future
prospects. He emphasized on the application of
Zero Budget Natural Farming (ZNBF) as a viable
agricultural practice for restoring ecosystem
balance, the need of revamping agricultural
markets and price policies, adoption of Model
Tenancy Law, promotion of agri-preneurship and
value addition and promotion of NDDB model
in agriculture. Dr T. Mohapatra, DG, ICAR made
his remarks on the various issues in agricultural
sector raised by the chief guest. He stressed upon
the need for adequate investment in agricultural
R&D. He also urged that the Institute may reach
to a level of globally competitive position in
agricultural economics and policy research.

12" Professor Dayanatha Jha Memorial Lecture by Dr Rajiv Kumar, Vice Chairman, NITI Aayog

Panel discussion on NIAP@2050
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In the consecutive session, a panel discussion
was organized on the topic ‘NIAP @2050'.
Panel constituted of Professor Abhijit Sen
(Formerly Member, Planning Commission),
Dr Mruthyunjaya (Former Director, ICAR-NIAP),
Dr P K Joshi (Former Director, ICAR-NIAP), Dr
Vijay Paul Sharma (Chairman, CACP) and Dr K.L.

Prasad (Senior Economics and Statistical Advisor,
DES, DAFW). Deliberations were made by
different panellists regarding the future roles and
linkages of ICAR-NIAP in the fields of agricultural
economics research, capacity building and policy
advocacy with a vision of making it as a Centre of
Excellence with global reputation by 2050.

Social functions at Annual Day of ICAR-NIAP, May 2, 2019

Promotion of Official Language

For the implementation and extensive use of
Rajbhasha among the staff of the Institute, a
Committee on Rajbhasha Official Language was
established by Central Rajbhasha Department.
The Committee monitors the progress of various
actions being taken and suggests measures
for implementation of official language. It
coordinates and helps in executing the Council
orders Rajbhasha
Department program  guidelines.
Institute Rajbhasha Committee submitted the
quarterly progress reports online as well as hard
copy timely to Central Rajbhasha Department

and circulates Central

Annual

and ICAR headquarter and half yearly progress
report to Nagar Rajbhasha Karyanvyan Samiti.
The Institute’s Rajbhasha Karyanvyan Samiti
organized quarterly meeting of Rajbhasha and
Hindi workshop regularly during 2019.

The Institute has bilingual facilities in all
computers through Hindi fonts and Unicode
for Hindi typing. In Institute’s programme “#RT
g ART TRA” the information is disseminated
in Hindi language to the farmers. For better
awareness of Hindi typing in Unicode font, a
Hindi Workshop was organized in September
2019. The Official Language Committee of
ICAR-NIAP organized a series of events
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to celebrate “Hindi Pakhawada” during
September 13-30, 2019. The activities during the
“Hindi Pakhawada” included debate on 37cfRel
faei= ud fd®r™,  essay competition on A
&1 P3| gfguar, dictation of administrative
words in Hindi, translation from English to
Hindi and extempore activities. The quiz
competition was also arranged for general
awareness in Rajbhasha. Hindi Pakhwada
ended with poem recitation competition.
Dr Suresh Pal, Director, NIAP distributed the
prize to winners in various events during Hindi
Pakhwada.

150" Birthday Ceremony of Mahatma
Gandhi Ji

ICAR-NIAP celebrated 150" Birth Anniversary
of Gandhi Ji on October 2, 2019 by having
activities like Yoga, Shram Dan, Tree plantation
and Swachhta Abhiyan. Venetran journalist Shri
Rahul Dev visited ICAR-NIAP on October 3,
2019 and expressed his views on the philosophy
of Gandhi Ji and on Rajbhasha.

Mera Gaon, Mera Gaurav MGMG)

Under this activity, three teams of scientists
visited 15 villages in Rohtak, Palwal and Mewat

districts of Haryana state. Scientists discussed
with farmers about advantages of organic
farming. Scientists also conducted a focus group
discussion on the interim budget of Government
of India, various agricultural practices and
penetration of different government schemes
in the village. Awareness on proper seed
treatment, land preparation and other general
aspects like health and sanitation, education
of girl child and nutrition were also discussed.
On 22 July, 2019, Kisan Gosthi on “Possibility
of Growing Horticultural Crops” with villagers
of MGMG adopted Villages Jor Khera and
Khokiyaka villages of Palwal was organized.

Participation in ICAR Sports Meet

The Institute participated in ICAR Zonal Sports
Meet (Central Zone) 2019 with 12 member
contingents during November 07-11, 2019 which
was organized by ICAR-NBSS&LUP, Nagpur.
Dr Subash Chand borne the responsibility of
Chief De-Mission of the team. The team secured
one gold and one silver medal in individual
events. Ms Sonia Chauhan brought laurels to
the institute by securing first place in women
carom and second place in women chess
championship.

ICAR-NIAP staff with Shri Rahul Dev, Veteran Journalist
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Celebration of Mahatma Gandhi Ji’s 150" Birthday Ceremony at ICAR-NIAP.

Ms Sonia Chauhan receiving prize in ICAR Central Zone Sports Meet 2019 at ICAR--NBSS&LUP, Nagpur

International Yoga Day Farmers Welfare with scientists, technical staff,
' students and administrative staff of all Delhi
5" International Yoga Day was celebrated onJune 5564 ICAR institutes including ICAR-NIAP at
21, 2019 in the presence of Hon’ble Shri Kailash  {cAR_JARI. Dr Trilochan M ohapatra, Secretary
Choudhary, MoS, Ministry of Agriculture and ARE and DG, ICAR hosted the event.
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Vigilance Awareness Week

ICAR-NIAP observed Vigilance Awareness
Week during October 28 to November 2,
2019. Various activities like integrity pledge,

poster making, essay competition and panel
discussion on theme “Integrity-A way of
Life” were organised during the week. ICAR-
NIAP staff participated in the activities with
enthusiasm.

ICAR-NIAP staff observed Vigilance Awareness Week during October 28 to November 2, 2019

Distinguished Visitors

Dr Rajiv Kumar
Vice-Chairman
NITI Aayog

Dr Ramesh Chand
Member
NITI Aayog

Dr Trilochan Mohapatra
Secretary, DARE and Director General
ICAR

Dr R.S. Paroda
Chairman, TAAS

Shri Chhabilendra Roul,

Secretary,

Department of Fertilizers, Ministry of Chemicals
& Fertilizers

Dr A K. Srivastava
Member
Agricultural Scientists Recruitment Board

Dr Ashok Dalwai

Chief Executive Officer

National Rainfed Area Authority
Professor Abhijit Sen

Former Member
Planning Commission

Dr N.S. Rathore

Vice Chancellor

Maharana Pratap University of Agriculture and
Technology, Udaipur.

Dr S. Mahendra Dev
Director and Vice Chancellor
Indira Gandhi Institute
Research, Mumbai

of Development

Dr Joykrushna Jena
Deputy Director General, Fisheries, ICAR

Dr K Alagusundaram
Deputy  Director
Engineering , ICAR

Dr A. K. Singh
Deputy Director General, Agricultural Extension,
ICAR

Dr A. K. Singh
Deputy Director General, Horticulture Science,
ICAR

Dr P.K. Joshi
Former Director-South Asia,
IFPRI, New Delhi

Dr C. Ramasamy
Former Vice Chancellor
TNAU

Dr Mruthyunjaya
Former Director,
ICAR-NAIP

General,  Agricultural
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Shri Satish Chandra
Director General
Fertiliser Association of India

Dr Devendra Verma
Former Director General
Central Statistical Office

Dr Manoj Panda
RBI Chair Professor, IEG

Dr Sukhpal Singh

Professor and Chairperson

Centre for Management in Agriculture (CMA)
Indian Institute of Management, Ahmedabad

Dr Vasant Gandhi
Professor
Indian Institute of Management, Ahmedabad

Dr Ajit Mishra
Director, IEG

Dr R.S. Sidhu
Registrar
Punjab Agricultural University, Ludhiana

Dr A K. Padhee
Director, Country Relations,
ICRISAT

Shri Parth Sarthi Sen Sharma
Joint Secretary
Department of Fertilisers

Foreign Delegation/Visitors

Dr Uma Lele

President

International Association of Agricultural
Economists (IAAE)

Dr Marco Ferroni,
SMB Chair, CGIAR

Dr Peter Carberry,
Director General
ICRISAT

Dr Derek Byerlee
Australian Agricultural Researcher, Economist
and Policy Advisor

Dr Tomio Shichiri
FAOQO Representative, New Delhi

Dr Shahidur Rashid
Director-South Asia
IFPRI

Dr Channing Arndt

Director

Environment and Production Technology
Division, IFPRI

Dr David R. Just
Susan Eckert Lynch Professor in Science and
Business, Cornell University, USA

Ms Kimberley Marie
Agricultural Economist
Office of Global Analysis, USDA
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Personnel
Scientific
Name
Dr Suresh Pal
Dr P. S. Birthal
Dr Nalini Ranjan Kumar
Dr Rajni Jain
Dr Subhash Chand
Dr S. K. Pandey
Dr Naveen P. Singh
Dr Shiv Kumar
Dr Raka Saxena
Dr Mahendra Singh
Dr Purshottam Sharma
Dr Prem Chand
Dr S. K. Srivastava
Ms Arathy Ashok
Dr Vikas Kumar
Dr Kingsly Imnanuelraj T
Dr Vinayak Ramesh Nikam
Ms Jaya Jumrani
Ms Pavithra S
Mr Balaji S.J.
Mr S V Bangaraju
Dr Abimanyu Jhajhria
Mr Prabhat Kishore
Mr Subash S. P.
Mr Kiran Kumara T. M.
Mrs Ankita Kandpal

Technical

Name

Mr Prem Narayan

Mr Khyali Ram Chaudhary
Mr Mangal Singh Chauhan
Ms Sonia Chauhan

Mr Satender Singh

Designation
Director

National Professor
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Scientist (SS)
Scientist (SS)
Scientist (SS)
Scientist (SS)
Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Designation

Chief Technical Officer
Assistant Chief Technical Officer
Assistant Chief Technical Officer
Assistant Chief Technical Officer
Technical Officer (Driver)
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——
Administrative

Name Designation

Mrs Neha Agarwal Administrative Officer

Mr Mohammad Irfan Assistant Finance and Account Officer

Mr Inderjeet Sachdeva Assistant Administrative Officer

Ms Umeeta Ahuja PS to Director

Mr Sandeep Mathur* Assistant

Mr Yatin Kohli Assistant

Mr Harish Vats Assistant

Mr Deepak Tanwar Jr. Steno

Mr Ajay Tanwar UDC

* He is on lien from 30.06.2018
Skilled Supporting Staff

Name Designation

Mr Mahesh Kumar Skilled Supporting Staff

Mr Mahesh Pal Skilled Supporting Staff
Promotions

Shri Inderjeet Sachdeva, Assitant to the next higher grade of Assistant Administrative Office w.e.f.
06.11.2019.

New Joining

e Mr Mohammad Irfan, joined as AF&AO on 19.08.2019.

e Mr Kiran Kumara T. M. joined as Scientist on 27.11.2019

e Dr Mahendra Singh, joined as Principal Scientist on 02.12.2019.
e Dr Purushottam Sharma, joined as Senior Scientist on 04.12.2019.
e Dr Vikas Kumar, joined as Scientist (SS) on 20.12.2019

o Ms Ankita Kandpal, joined as Scientist on 30.12.2019.

Study Leave

e Ms Arathy Ashok, Scientist on study leave w.e.f. 01.08.2019 to 31.07.2022 to ICAR-NDRI, Karnal and
relieved on 31.07.2019 (A/N).
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e Ms Pavithra S., Scientist on study leave w.e.f. 19.08.2019 to 18.08.2022 to ICAR-IARI, Pusa, New Delhi

and relieved on 17.08.2019 (A/N) (Being Sunday on 18.08.2019).

e Mr Prabhat Kishore, Scientist on study leave w.e.f. 05.12.2019 to 04.06.2021 to ICAR-IARI, Pusa, New

Delhi and relieved on 05.12.2019 (F/N).

Retirement

» Shri Vinod Kumar Rai, EX-AF&AOQO, Superannuation on April 30, 2019 (A/N).

» Shri Sushil Kumar Yadav, Ex-AAO, Superannuation on May 31, 2019 (A/N).

» Dr (Ms) Usha Rani Ahuja, Ex- Principal Scientist, Superannuation on August 31, 2019 (A/N)

Budget

Table 10.1. ICAR-NIAP expenditure

Head
Grants for Creation of Capital Assets (Capital)
Equipment
Information technology
Library books and journals
Furniture & fixtures
Others
Total capital expenditure
Grant in Aid-salaries (Revenue)
Total establishment expenses
Grant in aid-general
Research and operational expenses
Administrative expenses
Others
Total expenditure grant in aid-general
Grand total

Revenue receipt : (3 2,03,522/- (April 2019 to December 2019)
(X 8,41,417/- (April 2019 to March 2020)

> o

¥ Lakh

Grant Expenditure

April 2019 to
December 2019

5.49
26.41
5.37
2.83
0.59
40.69

542.36

232.05
118.33
123.47
473.85
1,056.90

April 2019 to
March 2020

15.54
43.67
5.39
5.40
0.00
70.00
658.05
658.05

250.62
157.20
130.19
538.00
1266.06
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