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Foreword

Agriculture is an important economic activity, providing livelihood
to millions of farmers and other workers in the country. Performance of
the agricultural sector is crucial, considering its role in income generation,
poverty reduction as well as in ensuring food security to ever-growing
population of the country which is projected to reach 1.5 billion by 2030.
Today the challenge before agriculture is not just about producing enough
food to meet the growing demand of the population but sustainability of
the system. The sector faces multitude of challenges including the issues of
low productivity, degrading resource base, rising cost of production and
changing climatic conditions.

Climate change is one of the key factors influencing the performance
of agriculture given that majority of cultivated land in the country is under
rainfed conditions. Changing temperature and rainfall patterns have
a drastic effect on agricultural production, affecting the livelihoods of
millions of people depending directly or indirectly on agriculture. Climatic
variability increases production risks and deters adoption of improved
technology. It is high time to emphasize on the adaptation and mitigation
strategies among farming communities in order to combat the deleterious
effects of climate change.

A number of research initiatives have been taken up to address
climate change issues in agriculture, yet field level challenges in terms of
lack of awareness among the farmers, and barriers to adoption of suitable
technology for mitigating and adapting to changing climate are major
concerns. Mainstreaming of climate change adaptation strategies with
the existing development activities offers potential ways to strengthen the
response strategy of farmers to the changing climate. The present policy
paper aims at developing a framework and highlighting the opportunities
for the same based on field surveys and an extensive review of various
ongoing development activities for mainstreaming climate adaptation
planning into agricultural development.

Suresh Pal
Director
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Executive Summary

Climate change poses serious threats to the food security and
sustainability of livelihood across diverse ecosystems. Scientific research
has well established that climate change has significant adverse impacts on
many economic sectors, agriculture being the worst hit. Though adaptation
to various risks has been a continuous process, climate change adaptation
has become significant in the short and medium term. Several studies
have emphasized that climate adaptation strategies cannot be isolated and
they need to be a part of the regular development activities in the mode
of a ‘Development Continuum’. The magnitude of the need for adaptation
and the potential for mitigation in agricultural development has major
implications for successful agricultural development planning to support
food security and poverty reduction.

This paper attempts to mainstream the climate change adaptation
planning with the on-going development programmes. The cues for
adaptation planning, which explored the major impacts of climate change
as perceived by the farmers, and coping strategies adopted at farm
household level, were obtained from the primary survey, conducted in the
selected states, namely Punjab and Telangana. This work facilitates proper
adaptation planning at the national level for sustainable agriculture and
informed adaptation decision making among the vulnerable farmers.
Even though a large number of programmes or schemes are being implemented
for agriculture, farmers” welfare and rural development, they often lack a plan for
encouraging climate change adaptation actions and are scattered across different
ministries/departments. An attempt has been made to develop a framework
for mainstreaming climate change adaptation planning in developmental
landscape.

Different agriculture and rural developmental programmes
implemented across various ministries were compiled and their budgetary
allocations over a time period are analysed for mainstreaming adaptation.
Primary survey of farmers revealed that the major impacts of climate
change and variability perceived were change in the quantum, onset and
distribution of rainfall, rise in minimum as well as maximum temperature
levels, decline in crop yield and ground water depletion. The key socio-
economic effects of climate change included farm unemployment, decline in
farm income, rural migration and increased indebtedness among farmers.
In order to cope with climate variability and change, farmers resorted to
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different strategies such as use of crop varieties of suitable duration, water
conservation techniques, crop insurance and participation in non-farm
activities and employment guarantee schemes. Farmers’ adaptation to
changing climate is constrained by several technological, socio-economic
and institutional barriers. These include limited knowledge on the costs-
benefits of adaptation, lack of access to and knowledge of adaptation
technologies, lack of financial resources and limited information on
weather. Besides, lack of access to input markets, inadequate farm labour
and limited farm size were the other constraints for adopting climate
change adaptation strategies by the farmers.

For mainstreaming adaptation planning, the on-going development
programmes were classified into six broad themes; Productivity Enhancement
and Production Augmentation, Rural Livelihood Security, Natural Resource
Management, Risk Financing, Foodgrain Management and Research & Extension.
These broad groups accounted for a total budgetary allocation of Rs. 4,74,197
crore or about 24 per cent of the total budgetary outlay of the Government
during the year 2016-17. Further, 161 development programmes under
these broad themes were analysed in detail for exploring the possibilities
of integrating climate change adaptation planning with them. The major
ministries, wherein the climate adaptation strategies could be incorporated
with the on-going development plans, were Ministry of Agriculture &
Farmers” Welfare, Ministry of Environment, Forest and Climate Change,
Ministry of Science and Technology, Ministry of Earth Sciences, Ministry
of Water Resources, River Development & Ganga Rejuvenation, Ministry
of Rural Development, Ministry of Panchayati Raj, Ministry of Skill
Development and Entrepreneurship, Ministry of Consumer Affairs, Food
and Public Distribution and the Ministry of Micro, Small & Medium
Enterprises. Moreover, the promotion of the adaptation related activities
are within the ambit of the following major agricultural centric on-going
programmes; Rashtriya Krishi Vikas Yojana, National Mission on Agricultural
Extension and Technology, National Mission on Sustainable Agriculture
(Paramparagat Krishi Vikas Yojana, Soil Health Card Scheme), Pradhan Mantri
Krishi Sinchayee Yojana, Integrated Scheme on Agricultural Marketing,
Mahatma Gandhi National Rural Employment Guarantee Scheme and
Pradhan Mantri Fasal Bima Yojana.

Further, on the basis of the grass-root elicitation and identification of
relevant developmental programmes, a ‘Need-Based Adaptation’ planning
incorporating farmers’ perceptions on climate change impacts, constraints
in the adoption of adaptation strategies and plausible adaptation options
were linked with the most suitable on-going programmatic interventions
of the Government.
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The paper concludes that grass-root needs and constraints for
various adaptation strategies and interventions should be an integral
part of the program development and implementation. Moreover, rural
developmental interventions are major drivers for enhancing the resilience
of Indian agriculture and adaptive capacity of the vulnerable sections.
However, further concerted efforts are needed to enhance awareness
regarding these programmes amongst the various stakeholders. It is also
important to ensure that the intended benefits of these schemes reach
the targeted beneficiaries. There is also an urgent need to address the
inefficiencies in the decentralized institutional mechanism and considerable
time lag in adoption/implementation of the policy reforms by the state for
creating conducive environment for diversification of rural income and
managing village resources through community participation. Sensitizing
the policy makers towards the program duplication and ensuring effective
utilization of the available financial resources would bring prudency,
effective targeting and outcome-oriented approach towards enhancing the
resilience of Indian agriculture and vulnerable sections or regions.
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Chapter

Introduction

1.1 Climate Change Adaptation in Agriculture

Climate change has emerged as one of the crucial issues of present
era and exposure to climate-related risks has risen considerably. Scientific
research has well established that global climate change has significant
adverse impacts on many economic sectors, agriculture being the worst hit
(Mendelsohn et al., 2006; Nelson et al., 2009). In the recent decades, changing
temperature, precipitation pattern and recurrence of extreme weather
events has further intensified the distress of the Indian agriculture system,
which remains a mainstay for the rural folks. The effect of climate change
on Indian agriculture is manifested through various ways; besides reducing
crop productivity, it affects farm profitability, prices, supply and demand.
Kumar and Parikh (2001) estimated that a 2°C increase in temperature and
a 7 per cent increase in precipitation results in a loss of 8.4 per cent of total
net-revenue for India. Hence, adaptation to climate variability and change
in the system is imperative to sustain the productivity and profitability for
the farmers in short to medium run (Singh et al., 2015).

The process of adaptation intends to soften the climatic vulnerability
and helps to reap the potential benefits through modification in the
operations, practices and structures ranging from short term coping to
long term, deeper transformations by the civil society, government and
other stakeholders (IPCC, 2001; Tompkins and Adger, 2003). Adaptation
interventions can be undertaken both at the farm level by an entity
independently in response to the perceived and anticipated risks and at
the top decision making level through conscious policy actions. Farming
and rural communities adopt a range of strategies and practices owing to
traditional/experiential knowledge evolved over the years in response to
various risks. The strategies adopted at the farm level are driven by the
potential climate impacts, agro-climatic and socio-economic factors, hence
varies across regions. However, theses autonomous strategies might be less
effective in India, where 85% of the farming population consists of small
and marginal farmers, with limited financial and technical capacity to
withstand climatic shocks. Besides, the inequitable development pathway
can lead to differential vulnerability and coping capacity among the
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households, communities or regions as a whole (Dow & Kasperson, 2006).
Hence, the onus falls on the government to enhance resilience of Indian
agriculture system, through deliberate and informed policy decisions.

1.2 Why Mainstreaming Adaptation into Development?

In the current national and international climate discourse, there is
a rising emphasis on planned adaptation. It has been emphasized that
adaptation planning must be developed and promoted within the broader
economic developmental landscape, hence mainstreamed into the policy
apparatus of the government. Mainstreaming adaptation has different
meaning to different stakeholders depending on whether they hold a
technology-based or development-based view of adaptation (Klein, 2008).
In technology-based view, climate science projections and analysis are
incorporated into the decision making process to develop climate resilient
technologies, for example adoption of improved (drought/ pest tolerant)
and short-duration crop varieties by the farmers over the possibility of
declining rainfall. This approach mainly involves “climate proofing” of
the existing development projects, which are more exposed to changing
climate. However, this type of mainstreaming has been widely criticized for
failing to fully address the non-climatic factors contributing to vulnerability
and for not realizing the potential of development interventions to achieve
climate resilience (Ayers et al., 2014; Klein, 2008).

For a country like India, enhancing resilience of agricultural system is
intricate, and requires a blend of interventions or approaches that addresses
both climatic risks as well as structural/development deficits. Moreover,
effective adaptation planning requires eliciting and understanding
farmers’ perceptions and various coping mechanisms adopted (Jodha et
al., 2012; Ayanlade et al., 2017). Designing or formulating programmes and
policies for enhancing resilience to climate stress without considering the
multitude of other factors that shape the vulnerability of different systems
is of little worth (Lemos and Boyd, 2009). Thus, development- based view
on adaptation which in addition to climate-proofing, aim at creating an
enabling environment essential for successful adaptation is a more effective
way of addressing climate induced vulnerability. The approach also
addresses the various identified constraints (institutional, technological,
socio-economic and infrastructural) to adaptation and strengthen the
capacity of the locals and other stakeholders.

Mainstreaming climate change adaptation into agricultural
development planning in India is still at an incipient stage. This may be due
tolack of grass-root imperatives and empirical evidences, weak institutions,
lack of capacity to understand the potential impacts of climate change at
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micro-level, lack of comprehensive database and modeling framework,
inadequate availability of actionable information, inappropriate funding
and poor governance leading to implementation gaps. This requires
paradigm shift among stakeholders/policy makers in analysing different
actions related to climate change.

An attempt has been made in this paper, to elicit farmers’ perceptions
on climate change impacts, adaptation strategies followed in response to
climatic risks, and the various barriers in their adoption. Further, the paper
suggests ‘Need-Based Adaptation’ planning which integrates various farm
level needs and constraints with existing programmatic interventions, thus
depicting various entry points where climate adaptation planning can be
mainstreamed with the Indian developmental agenda. This paper is an
outcome of the study focusing on mainstreaming climate change adaptation
policies in development planning, a part of the network project of Indian
Council of Agricultural Research (ICAR) on National Innovations on
Climate Resilient Agriculture (NICRA) that aims at evolving technologies
and strategies for enhancing climate resilience in agriculture.

1.3 Data and Methodology

This work is based on both primary and secondary data. Micro-level
perceptions of climate change and corresponding adaptation strategies
followed were elicited at individual household level through primary
survey and at community level using focus group discussions (FGDs).
Two states, namely Telangana and Punjab, were selected for exploring
micro-level adaptation status of farm households. Multi-stage sampling
method was used for selecting the sample households. At the first stage,
two districts Mahbubnagar from Telangana and Moga from Punjab were
selected purposively from two different agro-climatic zones namely,
Southern Plateau & Hill and Trans Gangetic Plain in order to capture
diverse physiographic, climatic and other socio-economic aspects. At the
second stage, two blocks were selected from each district and at third
stage two villages were selected from each of the selected blocks. Finally,
random sampling was used in selecting 20 farm households from each of
the selected villages. Thus, a total of 160 respondents were selected for the
study. The details of study villages and sample size are provided in the
Table 1.

During field level elicitation, respondents were asked open-ended
questions about the changes observed in the pattern of climate variables
(rainfall and temperature), frequency of extreme weather events and the
changes made in the crops and enterprises in response to perceived climatic
changes. They were also asked to explicate the socio-economic impacts of
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Table 1: Study locale and sampling details

District Block Village Sample Size No. of participants
in the FGDs
Mahbubnagar  Telkapalle Zamistapur 20 40
Pedduru 20 37
Bomraspeta Chowdarpalle 20 40
Kothur 20 33
Moga Bagha Purana  Sekha Kalan 20 41
Gulab Singh Wala 20 36
Moga Daroli Bhai 20 34
Kahan Singhwala 20 41
Total
2 Districts 4 Blocks 8 Villages 160 302

climate variability, strategies/measures adopted at the farm level and the
various constraints faced in coping with the changing climate.

Further, in order to develop a framework for mainstreaming
adaptation planning into developmental landscape various existing
programmes related to agriculture and rural development were classified
into six broad thematic groups namely; Rural Livelihood Security, Natural
Resource Management, Productivity Enhancement and Production Augmentation,
Risk Financing, Foodgrain Management and Research & Extension that are
perceived to be the critical domains for enhancing the resilience of agriculture and
rural communities to climate change. A total of twenty-four ministries and 161
developmental programmes were identified during the year 2015-16 and
2016-17. Further, these broad thematic groups were segregated into 24 sub-
groups and 52 categories. The Union Budgets of the Central Government
and the Outcome Budgets of the selected ministries were compiled to
quantify and assess the pattern of the budgetary expenditure over the
broad thematic groups and sub-groups at three points of time 2010-11,
2015-16 and 2016-17.

Based on the field level observations an attempt was made to broadly
categorize the opportunities for mainstreaming adaptation in the form of
several options that can help to minimize or soften the climatic vulnerability
of the farmers in the form of a ‘Need-Based Adaptation” matrix. This
approach integrates the various farm level impacts and constraints and
the corresponding plausible options with the existing developmental
programmes.



Chapter

Micro-level Perceptions of Climate
Change and Adaptation

The growing exposure to livelihood shocks from climate variability and
change and limited resource base of the rural community to adapt has reinforced
the need to mainstream climate adaptation planning into developmental
landscape. However, a better understanding of micro-level perceptions is
imperative for effective and informed planning at the macro-level.

2.1 Farmers’ Perceptions on Climate Change Impacts

In order to have effective adaptation of farm centered strategies,
farmers’ knowledge about the climate change and its repercussions are
pertinent for eliciting the grass-root imperatives. It was revealed that
majority of the farmers perceived reduction in the number of rainy days
over the years and continuous delay in the onset of monsoon (Figurel).

Figure 1: Farmers’ perceptions on climatic and non-climatic impacts

Percentage of farmers
20 40 60 80 100

Change in rainfall quantum ﬂ
Decline in number of rainy days
Shift in arrival/onset of monsoon
Highly erratic distribution of rainfall E
Increase in average temperature ]

Increasing frequency of weather extremes

o

Climatic Impact

(heavy rainfall/flood/drought)

Declining crop yield

Groundwater depletion

Scarcity in surface water bodies
Unsuitable land for cultivation

Increasing incidence of pest and diseases infestation

Non-climatic Impact

Failure to cultivate traditional crops

Forest degradation

B Mahbubnagar (Telangana) O Moga (Punjab)
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They also reported falling water tables on account of increased
erraticism in rainfall. In addition, respondents from Mahbubnagar district
expressed significant change in quantum of rainfall (83%) and increasing
water scarcity in surface water bodies (65%) as the major impacts of climate
change over the years. Further, varying temperature has encouraged pest
and diseases proliferation (54%) in the region. Increasing atmospheric
temperature adversely impact crop yield and induce water stress (Singh et
al., 2014). Similar situation seems to prevail in the Moga district of Punjab,
where farmers perceived a notable change in the average temperature
during summer and winter seasons (81%). This coupled with water
intensive cropping pattern in the region, is further adding to the depletion
of groundwater.

The farmers in both the selected districts unanimously agreed that
unpredictable weather perils often jeopardize the village economy and are
considered an important factor affecting livelihoods and socio-economic
stability. Large number of respondents reported declining farm income
and increasing indebtedness due to successive crop failures (Figure 2).

About 54% of respondents from Mahbubnagar opined high
unemployment during the drought years, which compelled them
to mortgage their productive assets to meet current needs. Farmers
also reported a rise in considerations related to education of children,

Figure 2 : Farmers’ perceptions on socio-economic impacts of climate change

Percentage of farmers
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B Mahbubnagar (Telangana)  OMoga (Punjab)

|6l



insufficient food for self-consumption and erosion of social/ community
support system evident from growing water disputes in the society. Out-
migration served as a temporary shelter especially during the drought
period for the households in Mahbubnagar district. Moreover, 77% of
the farmers in Mahbubnagar and 51% of the farmers in Moga stated that
climatic variability has escalated the prices of necessary food items.

Marriage and festivals celebrations constitute an important part of
household and village traditions. Rao (2001) reported that a typical rural
household spends approximately seven times of its annual income on social
events such a marriage; moreover, on an average 15% of its expenditure
are spent on celebrating village festivals. The farmers expressed reduction
in such expenditures. Incidence of farmers’ suicide during the distress
years was higher in Telangana. Various researchers have highlighted that
drought along with inadequate government policies and societal issues
might be the driving forces behind the spur in farmers’ suicides (Shiva and
Jalees, 2005).

2.2 Farm and Household Level Adaptation Strategies

Farmers resort to different strategies to reduce vulnerability and
losses due to climate variability and change. Several studies have been
undertaken in developing countries to understand micro-level response
strategies adopted to withstand weather adversities. Majority of the
farm level adaptation strategies are based on agronomic practices, use
of resource conservation technologies, water management and risk
management measures. Similar findings have been reported by Sharma,
2013; Alauddin and Sarker, 2014; Dagar et al., 2012; Sapkota, 2015; Pathak
et al., 2014; Tripathi and Mishra, 2017, and Tadesse et al., 2015.

A large proportion of the farmers in the selected villages of both the
districts were using drought/pest tolerant and short duration crop varieties
as an adaptation measure (Figure 3). They were also making suitable
changes in the cropping operations like changing planting dates, changing
the amount of land grazed, etc. These practices were found to be relatively
affordable and easier to implement. Farmers stated that they were adopting
mixed cropping system as a way of minimizing risk of crop failure. A lesser
proportion of the respondents in the study area reported on availing the
crop insurance facilities.

For conserving water, farmers in the study districts were switching
towards more economical and technologically efficient techniques like
sprinklers and drip irrigation as an adaptation measure. However, their
adoption remains low due to high initial cost of purchase, and complexity
of the technology.

|71



Figure 3 : Strategies adopted by farmers in response to climate changes
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Moreover, many farmers in Moga mentioned rescheduling of
loan payment (49%), whereas farmers in Mahbubnagar resorted to
higher borrowing (56%) on account of yield loss and low profitability.
Furthermore, to reduce exposure to livelihood shocks out-migration,
diversification to non-agricultural enterprise and increasing participation
in rural employment and social security programmes were observed as
other adaptation strategies followed by the farmers.

2.3 Barriers to Climate Change Adaptation

There are a large number of institutional, technological, socio-
economic and infrastructural barriers that limit the range of plausible
climate adaptation options. Identifying these barriers to adaptation is
crucial for finding possible opportunities to overcome them (Eisenack et
al., 2014). Farmers reported lack of information on water efficient crops
(Mahbubnagar 79%; Moga 61%), limited access to agricultural extension
service (Mahbubnagar 75%; Moga 63%) and delayed weather information
(Mahbubnagar 65%; Moga 58%) as the major obstacles in adaptation
(Figure 4). Other potential barriers as perceived by the farmers were limited
knowledge on social costs and benefits of adaptation measures, high cost
of farm inputs and limited access to agricultural markets.

Respondents from Mahbubnagar cited lack of access to formal credit
as one of the major constraints to adaptation. Several studies have indicated
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Figure 4 : Farmers’ response on potential barriers to climate change adaptation
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Infrastucturall
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that limited access to finance curtails the ability of the farmers to adopt
better farm management practices to cope up with the climate induced
distress (Berger and Troost, 2013). Further, lack of awareness on the need
for adapting to the changing climate, uncertainty on the success of climate
adaptation strategies/technologies, financial constraints for adopting the
adaptation measures and limited farm size were the farm level socio-
economic barriers especially in the case of Mahbubnagar district.

Thus, it can be construed that integration of these grass-root level
perceptions on climate impacts, strategies followed to cope up with the
climatic variability and the constraints faced in their adoption need to be
addressed in order to effectively realize the dividends of various rural
development programs. Moreover, this will also help macro-level decision
making in better and pragmatic targeting of vulnerable and marginalized
section amongst rural populace.
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Chiapter

Mainstreaming Climate Change Adaptation
into Development Planning

Among the various factors that create an enabling environment for
farming community to adapt effectively, public policy plays a significant
role. It has been emphasized that adaptation planning must be developed
and promoted within the broader economic developmental landscape,
hence mainstreamed into the policy apparatus of governments for its
wide scale applicability. The magnitude of the need for adaptation in
agricultural development has major implications for successful agricultural
development planning to support food security and poverty reduction
especially for the developing country like India. Mainstreaming in the
context of climate change refers to the incorporation of climate change
considerations into established or on-going development programs,
policies or management strategies, in addition to implementing adaptation
initiatives separately (UNDP-UNEP, 2011). The approach aims to create an
enabling environment essential for successful adaptation by addressing
both climatic and non-climatic factors.

3.1 Thematic Areas Identified for Mainstreaming
Climate Change Adaptation Planning

In order to effectively mainstream climate change adaptation
into development planning, it is essential to identify the programmatic
interventions prevalent in the current developmental scheme of the
government that explicitly or implicitly enhances the resilience of
agriculture system to climate variability and change.

The study formulated six broad thematic groups namely; Productivity
Enhancement and Production Augmentation, Rural Livelihood Security,
Natural Resource Management, Risk Financing, Foodgrain Management, and
Research & Extension, which are critical domains for integrating various
dimensions of climate change (Figure 5). Against this, 24 ministries and
161 developmental programmes were selected during the year 2015-16 and
2016-17. Further, these broad thematic groups were segregated into different
sub-groups and categories (Annexure-I). The rationale for the grouping and
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Figure 5 : Critical domains and sub-groups of rural development for
integrating climate adaptation planning

Rural Livelihood
Security
¢ Rural Employment
e Social Security
e Rural Infrastructure
¢ Governance
e Education
e Health Security
e Skill and
Enterprenuership
¢ Women Empowerment

( A

Natural Resource
Management
* Ground water
management
* River and lake
conservation
* Watershed development
e Irrigation infrastructure
* Forest protection

* Coastal management

Foodgrain Management
® Procurement, storage
and distribution
e Marketing and Prices
e Food Processing

Rural
Development

Agriculture
Resilience

Risk Financing
¢ Crop insurance
e Credit support

Productivity
Enhancement and
Production Augmentation

® Soil health and manures

e Agricultural

mechanization

Organic farming

e Cooperatives

e Crop production

e Animal husbandry and
fisheries

® Pest management Y,

Research & Extension
e Climate adaptation
centric support
Agricultural extension
and training
e Early warning or
modeling

scheme selection is in synchronization with the broader effects of climate
change on crop production and socio-economics of farm households

identified from the field surveys as discussed in the earlier chapter.

% Productivity Enhancement and Production Augmentation possess
wide range of interventions pertaining to nutrient management,
genetic resource conservation, value chain management, integrated
aquatic fish culture systems and conservation of riverine
ecosystems that possess strong potential to develop and transform
agriculture, livestock and fisheries sectors, making agricultural

system more sustainable, profitable and climate resilient.

% Risk Financing includes schemes that aim at minimizing risk and
uncertainty faced by the farmers in the event of adverse weather,
natural calamities, pest and disease incidence, etc. Also, schemes
ensuring easy and affordable access to credit have been included.
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Foodgrain Management domain consists of schemes that protect
farmers against unexpected market price volatility, maintains
buffer stock, strengthen and improve food processing capacity;
also aims at establishment and modernization of cold storage
facilities, warehouses, etc.

5

€

Rural Livelihood Security contains programmes that primarily aim
at sustaining and diversifying livelihoods. Broadly, the group
focuses on:

* Building human capabilities through promotion of skill and
entrepreneurship, education entitlement, health security,
infrastructure development.

¢ Provision of safety net through unconditional cash and kind
transfers, wage employment opportunities, efficient and
effective grass-root institutions.

% Natural Resource Management encompasses programmatic
interventions that have multidimensional implications in
improving climate resilience of agro-ecosystems. Activities under
this domain promote water and soil conservation, afforestation,
biodiversity conservation, development of irrigation facilities,
coastal management, etc.

% Research & Extension lays emphasis on strategic research,
technology demonstrations, efficient early warning system
and capacity building activities in the field of climate change
adaptation and mitigation.

3.2 Budgetary Allocations for Programmes under Identified
Thematic Areas

Premised on the identification and segregation of programmes/
schemes, budgetary allocations on the various thematic areas and sub-
groups have been discussed in this section. These thematic groups and
sub-groups are perceived as critical areas for fostering adaptive capacity
and reducing vulnerability of agriculture sector to climate change. The
Union Budgets of the Central Government and the Outcome Budgets of
the selected ministries were compiled to quantify and assess the pattern
of the budgetary expenditure over these groups at three points of time
2010-11, 2015-16 and 2016-17.

The proportion of the total budgetary outlay on rural livelihood
security, natural resource management and production augmentation,
which constitutes the critical foundation of rural development showed a
decline over the three-year period. Further, it seems that risk financing is
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getting additional attention, in the last few years, which is evident from the
marked increase inits allocation (Table 2). In case of foodgrain management,
the expenditure increased during the year 2015-16, however, showed a
decline in 2016-17. Moreover, it was observed that the total percentage
allocation on all the critical domains has fallen from 26.4 in the year
2010-11 to 25.6 in 2015-16 and 24.0 in 2016-17. Of this total expenditure on
critical domains, rural livelihood security continues to dominate, whereas
expenditure on research & extension and risk financing forms only a small
proportion for all the three years.

Table 2 : Comparative budgetary allocation across the identified critical domains

Broad thematic group 2010-11 2015-16 2016-17
R.E. % of R.E. % of B.E. % of
(in Rs. Total (in Rs. Total (in Rs. Total
crores) Outlay  crores) Outlay crores) Outlay
I.  Rural Livelihood Security 177280.6 141 1970682  11.1 215888.8 10.9
II.  Natural Resource 14318.8 1.1 9918.1 0.6 9100.1 0.5
Management
III. Productivity Enhancement 67362.8 5.4 81579.8 4.6 82039.4 4.2
and Production (12386.1)*  (1.0)y*  (9142.2)* (0.5)* (12039.4)*  (0.6)*
Augmentation
IV. Risk Financing 7193.0 0.6 15967.0 0.9 20501.2 1.0
V. Foodgrain Management 64357.6 5.1 147686.9 8.3 144630.7 7.3
VI. Research & Extension 1346.3 0.1 1970.0 0.1 2036.6 0.1
Total 331859.2 264  454189.9  25.6 474196.8 24.0
(+HIIHII+IV+V+VI) (22.0)* (21.5)* (20.4)*
Total Budgetary Outlay 1257728.8 1777477.0 1978060.5

Note: (*) Figures after exclusion of Fertilizer Subsidy; R.E.: Revised Estimates; B.E.: Budget Estimates.
Source: Authors compilation from Union Budgets, Government of India and Outcome Budgets of
ministries, various years.

The relative importance attached to the various sub-groups under
the identified thematic domains is elaborated in Table 3. In case of rural
livelihood security, major proportion of the overall allocation is towards
rural employment, infrastructure, health and education. Rural employment
encompassing the flagship programmes (MGNREGS, National Rural
Livelihood Mission) of the government responsible for providing livelihood
security showed an increase in its allocation from 2015-16. Further, there
was a rise in budgetary expenditure in the case of health security, social
security and skill & entrepreneurship development in 2016-17. Such an
increase in allocation for these domains was largely driven by the launch of
various new ventures by the government for promoting entrepreneurship
and upgrading skills of the rural youth and providing succour through
pensions and insurance. Following the discontinuation of Backward
Region Grant Fund, budgetary allocation on rural governance plummeted
from 4 per cent in 2010-11 to 0.10 per cent in 2015-16.
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Table 3 : Budgetary allocations on different sub-groups under the critical domains

Sub-Group 2010-11 2015-16 2016-17

R.E. % in R.E. % in B.E. % in
(inRs.  Total (inRs. Total (inRs. Total

crores) crores) crores)

I. Rural Livelihood Security
i. Rural Employment 44107.1 249 409477 20.8 42639.0 19.8
ii. Social Security & Welfare 5595.9 3.2 10464.3 53 11800.0 55
iit. Rural Infrastructure Development 39038.5 22.0 36831.0 18.7  41280.0 19.1
iv. Rural Governance 7268.3 41 191.0 0.1 725.0 0.3
v. Skill & Entrepreneurship Development 835.3 0.5  2307.8 12 54105 2.5
vi. Health Security 34267.7 19.3  43906.1 22.3  50265.7 233
vii. Education 34342.6 194 43713.6 222 454072 21.0
viil. Women Empowerment and Child 10169.9 5.7  16966.7 8.6 16690.6 7.7

Development

ix. Holistic Development 1655.4 0.9  1740.0 0.9 1671.0 0.8
Sub-total 177280.6  100.0 197068.2  100.0 215888.8  100.0

II. Natural Resource Management
i. Water Management and Soil Conservation — 13758.4 96.1 95179 96.0  8570.4 94.2

ii. Forest and Biodiversity Conservation 350.7 2.5 241.7 2.4 255.0 2.8
iii. Coastal Management 209.7 15 158.5 1.6 274.7 3.0
Sub-total 14318.8  100.0  9918.1  100.0  9100.1  100.0

III. Productivity Enhancement and
Production Augmentation

i. Integrated Nutrient Management 41.9 0.1 516.4 0.6 855.1 1.0
ii. Improving Input Supply and Service 55397 .4 822 72712.3 89.1 70394.7 85.8
delivery System
iii. Plant Protection 60.2 0.1 81.2 0.1 154.1 0.2
iv. Animal Husbandry and Fisheries 348.5 0.5 859.5 1.1 10428 1.3
v. Cooperatives 86.2 0.1 112.9 0.1 130.0 0.2
vi. Integrated Development 11428.7 170 72975 9.0  9462.8 11.5
Sub-total 67362.8  100.0 81579.8  100.0 82039.4  100.0
IV. Risk Financing
Insurance and Credit Support 7193.0  100.0 15967.0  100.0 20501.2  100.0
Sub-total 7193.0  100.0 15967.0  100.0 20501.2  100.0
V. Foodgrain Management
i. Procurement, Storage and Distribution 63650.9 98.9 145728.6 98.7 141989.1 98.2
ii. Marketing and Prices 513.4 0.8  1527.3 1.0 20219 14
iii. Food Processing 193.3 0.3 431.0 0.3 619.7 0.4
Sub-total 64357.6  100.0 147686.9  100.0 144630.7  100.0
VI. Research & Extension
i. Climate Adaptation Centric Support 180.0 13.4 341.8 17.4 240.0 11.8
ii. Information Dissemination 1166.3 86.6  1628.2 82.7  1796.6 88.2
Sub-total 1346.3  100.0  1970.0  100.0  2036.6  100.0

Note: B.E.- Budget Estimates; R.E.- Revised Estimates.
Source: Authors compilation from Union Budgets, Government of India and Outcome Budgets of
ministries, various years.

Natural resource management constitutes the most significant aspect
of adaptation to climate change. Under this, water and soil conservation
group, encompassing programmes pertaining to ground water, irrigation,
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watershed, river and lake conservation, bagged the highest percentage
of the expenditure in 2010-11. However, there was a slight decline in the
allocation to this domain over the years. Besides, other two sub-groups
targeting forest, biodiversity conservation and coastal management
showed an increase in proportion of total budgetary allocation.
Under the Productivity Enhancement and Production Augmentation
group, input supply and integrated development are the two sub-groups
that account for the largest proportion of the overall allocation. It is to be
noted that, such a large proportion of expenditure in the case of input
supply, was due to inclusion of fertilizer subsidy. Further, an increase in
expenditure over the years was found in all other sub-groups. In the last
few years, the role of credit and crop insurance programmes has relatively
increased given the increasing threat to the agrarian livelihood, which is
well resonated by a marked increase in its overall allocation. Proportion
of budgetary outlays on sub-groups under the foodgrain management
followed a steady pattern, with a major focus on procurement, storage and
distribution. In case of research and extension, information dissemination,
agricultural extension, biotechnology, forecasting, early warning system
related schemes accounted for a larger proportion of overall allocation,
whereas adaptation centric initiatives witnessed a dip in its allocation in
the current year preceding a rise.

3.3 Need-Based Adaptation Planning: Aligning Micro-
level Issues and Macro-level Interventions

Indian rural and agricultural development policy, though documents
the likely consequences of climate change, it often lacks a plan of adaptation
actions. Most of these policies are blanket or highly aggregative in nature
and thus fails to address and understand the various micro-level suffering
and constraints. Macro-level projections and analysis often does not offer
inspiring and sufficient lead lines due to information gaps and large scale
uncertainties (Singh et al., 2015). Thus, understanding micro-level realities
and incorporating them with the macro-level decision making is an effective
approach for designing appropriate strategy for successfully enhancing
resilience of agriculture system to climate variability and change.

Based on the field level observations we attempted to broadly
categorize the opportunities for mainstreaming adaptation in the form of
several options that can help to minimize or soften the climatic vulnerability
of the farmers, thus ensuring livelihood security. The following ‘Need-
Based Adaptation” matrix (Table 4) integrates the various farm level
impacts and constraints and the corresponding plausible options with the
existing developmental programmes. This approach represents various
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entry points where climate adaptation planning can be incorporated.
Further, it also unravels the programmatic interventions that not only
achieve conventional macroeconomic objectives but can hasten the process
of developing resilience to climatic variability in rural landscape.

Making farmers aware about the changes in the climate parameters
and the importance of adaptation to these changes is prerequisite for
minimizing the risks and securing their livelihoods.

Table 4 : Issues and plausible options for mainstreaming climate change adaptation
planning with existing development programmes

(a) Grass-root constraints and options for potential adaptation strategies

Issues Plausible options On-going development programmes

for mainstreaming adaptation strategies
Lack of information/ e Strengthening dissemination v" National Mission on Agricultural
awareness on adaptation  of climate change adaptation Extension & Technology: Sub
technologies and limited technologies and building Mission on Agriculture Extension
agricultural extension extension infrastructure v Rashtriya Krishi Vikas Yojana
services

v" National Mission on Oilseeds and

Oil Palm

v National Food Security Mission
Limited technologies * Promoting R&D activities v" National Mission on Sustainable
for climate change for developing improved Agriculture
adaptation technologies such as less water ' National Innovations on Climate

Limited knowledge on e
adaptation costs and
benefits

High cost of farm inputs

consuming, early maturing, high
yielding for climate resilience in
agriculture

Promoting research on climate
change adaptation costs and
benefits

Building capacity and awareness
among various stakeholders on
impacts and adaptation options

Encouraging the role of NGOs
for enhancing adaptation
preparedness

Improved access to subsidised
seeds (stress tolerant varieties),
planting material, machinery
(conservation agriculture), plant
protection chemicals etc.

<

Resilient Agriculture

National Mission on Sustainable
Agriculture

National Innovations on Climate
Resilient Agriculture

National Mission on Agricultural
Extension & Technology:

e Sub Mission on Seed and
Planting Material

® Sub Mission on Agricultural
Mechanization

e Sub Mission on Plant Protection
and Plant Quarantine

Rashtriya Krishi Vikas Yojana

National Mission on Oilseeds and
QOil Palm

National Food Security Mission
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In line with the commitments to the global negotiations, since 2008
India has initiated various climate centric interventions like National
Action Plan on Climate Change, National Adaptation Fund, and National

Innovations on Climate Resilient Agriculture.

Table 4 (b) : Climate change impacts perceived by the farmers

Issues

Plausible options

On-going development programmes
for mainstreaming adaptation strategies

Direct impact of climate change as perceived by the farmers

Change in quantum
of rainfall/rainy
days/altered onset
of monsoon as well
as variations in
temperature

Ground water depletion

Extreme weather
events

Increased pest and
disease incidence

Land degradation

Forest degradation

Improving irrigation and
drainage infrastructure

Promotion of micro-irrigation
methods (drip and sprinklers)

Ground water recharge, aquifer
mapping
Water harvesting infrastructure

at farm level and community
level

Use of short duration varieties/
stress tolerant varieties

Accurate weather forecasts and
early warning system

Disaster relief mechanisms and
funding

Active weather based agro-
advisories at the farm level

Integrated pest and disease
management

Land management

Nutrient management

Afforestation and regeneration
of degraded forest

Strengthening of infrastructure
for forest protection

Sustainable and equitable
distribution of forest products

Encouraging local participation
in decision making

V' Pradhan Mantri Krishi Sinchayee
Yojana:

® Accelerated Irrigation & Flood
Management Programme

¢ Integrated Watershed
Management Programme

* On Farm Management
v" National Water Mission

v" National Mission on Sustainable
Agriculture

v" National Innovations on Climate
Resilient Agriculture

v Groundwater Management and
Regulation Scheme

v" National River Conservation Plan
v" Flood Forecasting

v Numerical Modelling of Weather
& Climate

v' Agro-Meteorological Services
Programme

v" Mission on Plant Protection and
Plant Quarantine

v' Rashtriya Krishi Vikas Yojana

v" National Mission on Qilseeds and
QOil Palm

v" National Food Security Mission

v" National Project on Management
of Soil Health and Fertility

v" Soil Health Card Scheme

v" National Afforestation
Programme

v Intensification of Forest
Management Scheme

v" Green India Mission

V' Van Bandhu Kalyan Yojana
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Table 4 b : Continued

Indirect impact of climate change as perceived by the farmers

Crop failure

Decline in farm
income

Rising farm
unemployment and
rural migration

Food shortage and
Malnutrition

Risk management through
crop insurance with universal
coverage.

Improved access to credit to
cover weather extremes

Addressing middle and last
mile challenges

Integrated farming/enterprise
diversification

Diversification to high value
crop (HYCs)

Improvement in food
processing capacity and value
addition

Improved market access and
building rural infrastructure

Creation of off-farm and non-
farm employment vista for
diversifying income

Astute management of food
supply

<]

<

Pradhan Mantri Fasal Bima Yojana

Weather Based Crop Insurance
Scheme

Interest Subvention Scheme for
Short Term Crop Loans

Kisan Credit Card Scheme
Pradhan Mantri Jan Dhan Yojana

Integrated Scheme for
Agricultural Marketing

e-National Agriculture Market
Scheme

Price Stabilization Scheme
Agri-Tech Infrastructure Fund
Paramparagat Krishi Vikas Yojana

National Project on Promotion of
Organic Farming

Mission for Integrated
Development of Horticulture

Mega Food Parks

Cold Chain Value Addition and
Preservation Infrastructure

Pradhan Mantri Gram Sadak Yojana

Deen Dayal Upadhyaya Gram Jyoti
Yojana

Mahatma Gandhi National Rural
Employment Guarantee Scheme

National Rural Livelihood
Mission: Ajeevika

Pradhan Mantri Kaushal Vikas
Yojana

Prime Minister’s Employment
Generation Programme

Dairy Entrepreneurship
Development Scheme

National Dairy Plan

Development of Inland Fisheries
& Aquaculture

Buffer Stock Policy

Targeted Public Distribution
System

NICRA is an initiative by the ICAR, launched in the year 2011, is
playing a significant role in fostering the process of climate adaptation
through strategic research and technology demonstrations in the area of
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crops, livestock, fisheries and natural resource management. Development
and dissemination of climate smart technologies will greatly help in
improving agriculture productivity and production, whilst ensuring
management of natural resources in the country.

Further, the National Mission for Sustainable Agriculture is one of the
eight missions under the NAPCC, aims at promoting sustainable agriculture
through a series of adaptation measures focusing on ten key dimensions
encompassing Indian agriculture namely; improved crop seeds, livestock
and fish cultures, water use efficiency, pest management, improved farm
practices, nutrient management, agricultural insurance, credit support,
markets, access to information and livelihood diversification.

Agriculture research system has generated a large number of
technologies, however their adoption at farmers’ level remains at a very
low level especially in marginal environments and disadvantaged regions.
Building an active extension system with establishment of technology
management agencies at district level, capacity building, and knowledge
delivery via ICT/Mass Media through National Mission on Agricultural
Extension & Technology, Rashtriya Krishi Vikas Yojana, and National Food
Security Mission will encourage farmers in adapting to climate variability.

Improved access to subsidized seeds (stress tolerant varieties),
planting material, machinery (conservation agriculture), plant protection
chemicals, etc. will further help them in exercising adaptation strategies.

Higher risk of crop failure owing to erratic distribution of rainfall
discourages investment in agriculture production and productivity.
Insurance against climate induced crop failure through Pradhan Mantri
Fasal Bima Yojana and Weather Based Crop Insurance Scheme will ensure
continued investment in crop production. Further, easy access to credit
to cover weather based adversities on subsidized interest rates through
Interest Subvention and Kisan Credit Card scheme can reduce indebtedness
and enable them to buy modern inputs.

Promotion of location specific water conservation and management
technologies and strengthening infrastructure, via Pradhan Mantri Krishi
Sinchayee Yojana, Groundwater Management and Regulation Scheme and
National Water Mission can help in stabilizing farmers” income. Reliable
early warning system of environmental changes coupled with policies to
support the diffusion of this information can also help farmers, agriculture-
dependent industries and policymakers in informed decision making.
(Jat et al., 2016). Interventions like flood forecasting, agro-meteorological
services are of great support in this context.

Integrated Scheme for Agricultural Marketing, e-National Agriculture
Market and Mission for Integrated Development of Horticulture through
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improved market access and post-harvest management will encourage
farmers to diversify towards high value products. Also development of
food processing sector through ventures like Mega Food Parks programme
is crucial for value addition to agricultural produce and improving farmers’
income.

Further, creation of adequate off-farm and non-farm employment
opportunities will greatly help farmers in diversifying their income leading
to lesser out migrations. Employment diversification however, requires
minimum level of education and skills which can be addressed through
schemes like Pradhan Mantri Kaushal Vikas Yojana and other skill and
education enhancement interventions of the government. Also, continuous
supply of electricity (via, Deen Dayal Upadhyaya Gram Jyoti Yojana) and
road connectivity (via, Pradhan Mantri Gram Sadak Yojana) is crucial for
accelerating growth and development of agriculture sectors.

All the above programmes operationalized by the Government of
India, possess great potential in addressing the vulnerability of the farmers
and rural households to climate change and variability but for the want of
adaptation focus and lack of convergence in programme implementation,
the desired outcomes are far from reality. Thus, there is a dire need of
coherence in climate adaptation planning.
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Chapter

Conclusions and Policy Implications

Climate change induced increased variability in temperature and
rainfall and intensity of extreme weather events like drought and flood
create disturbance to agro-ecosystems ultimately leading to yield and
income loss to farmers. Though the farmers are not aware about the climate
change as a long term phenomenon, they often understand the changes in
rainfall events and temperature and resort to farm level or household level
coping mechanisms or adaptive strategies. These autonomous strategies/
mechanisms can help in finding short term and immediate solution for
weather induced stress in agriculture, however designing and formulating
sustainable adaptation strategies are essential for achieving climate
resilience in agriculture.

Micro-level survey showed that change in crop management (use of
crop varieties of suitable duration or tolerance to climate stress) or changes
in land use management are the most widely used adaptation strategies
at farm level. Livelihood diversification of the households by engaging
in non-farm activities and employment guarantee schemes were also
found to be prominent adaptation strategies of agricultural households
to climate change. Various factors such as endowment of human capital,
physical and financial capital often influence the adaptation decision of
these households.

Farmers follow voluntary adaptation strategies based on perceived
climate impacts which might be less effective in dealing with the climate
induced vulnerability. Thus, it is very important to facilitate informed
decision making among farmers on sustainable adaptation strategies in
a location specific manner. To satisfy location specific needs of climate
resilience agricultural technologies and practices, continued R & D efforts
are also needed.

Mainstreaming climate change considerations in development
planning can help in enhancing adaptation and achieving climate
resilience in agriculture. The major climate centric interventions by
the Government of India like, NAPCC, National Adaptation Fund, and
ICAR-NICRA are important platforms for promoting adaptation at the
farm level.
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Moreover, the promotion of the adaptation related activities could
be done with the following major on-going programmes; Rashtriya Krishi
Vikas Yojana, National Mission on Agricultural Extension and Technology,
National Mission on Sustainable Agriculture (Paramparagat Krishi Vikas
Yojana, Soil Health Card Scheme), Pradhan Mantri Krishi Sinchayee Yojana,
Integrated Scheme on Agricultural Marketing, Mahatma Gandhi National
Rural Employment Guarantee Scheme and Pradhan Mantri Fasal Bima
Yojana.

Budgetary expenditure indicated that the share of rural livelihood
security, natural resource managementand production augmentation which
constitutes the critical foundation of rural development reduced whereas
in case of risk financing a significant increase in financial allocation was
observed. In case of foodgrain management surge that was seen, dipped in
the year 2016-17. Moreover, in terms of total adaptation expenditure, rural
livelihood security continue to dominate, whereas expenditure on research
& extension and risk financing forms only a small proportion of the total
outlay.

In a nutshell, it is construed that grass-root needs and constraints for
various adaptation strategies and interventions should be an integral part
of the program development, implementation and evaluation in the entire
developmental paradigm. The policy makers must be sensitized towards
the program duplication issue and in ensuring effective utilization of the
available financial resources thereby bringing prudency and effective
targeting. Moreover, rural developmental interventions are the major
drivers in enhancing the adaptive capacity of the vulnerable sections
and thereby contributing significantly to make Indian agriculture more
resilient. Concerted efforts are needed to enhance awareness at the grass-
root level regarding the programmes and efforts made to ensure that
intended benefits of these schemes must reach the targeted beneficiaries
for enhancing the resilience of Indian agriculture.
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