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Climate Change Impacts, Adaptation and Policy Preferences:  
A Snapshot of Farmers’ Perceptions in India

1.0. Introduction

Climate change is probably the most complex and challenging environmental problem facing 
the world today (Ojwang’ et al., 2010) and is increasingly recognized as a potent threat to 
agriculture. It is threatening the livelihood and food security throughout the world, but the impact 
is more in the developing countries (Mendelsohn et al., 2006). Various climate change models 
have predicted a rise of 1.7 to 4.90 C in mean temperature by 2100 in India (Krishna Kumar et 
al., 2011; Chaturvedi, et al., 2012). Historical trends also shows a significant increase in average 
temperature in India (Fig. 1). As a result of changing climate, rainfall is also projected to increase 
but changes in distribution of rainfall are expected. However, noticeable trend is observed in 
annual rainfall over the last century in India. An increase in frequency of extreme events such as 
floods, droughts, etc. is another manifestation of changing climate.

Year
Fig. 1. Annual Mean Temperature in India, 1900-2010 (Source of data: India Meteorological 

Department, New Delhi)

Climate change refers to a statistically significant variation in either the mean state of the climate 
or in its variability, persisting for an extended period (typically decades or longer) (IPCC, 2007). 
Climate change may be due to natural internal processes or external forcing, or to persistent 
anthropogenic changes in the composition of the atmosphere or in land use. 

India is one of the countries more vulnerable to climate change (Cruz et al., 2007). More than 
half of Indian population is dependent on agriculture and other climate sensitive sectors. The 
country is vulnerable to extreme climate events and sea level rise. With a majority of sown area 
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being rainfed without access to irrigation, agriculture is among more vulnerable sectors. 

Climate change is now considered as a major issue by the researchers, governments, civil 
society organizations, farmers and general public. It is a focal point of discussions at community 
to global levels. With respect to agriculture, there is a need to evolve a strategy containing 
technologies, policies, investments and interventions that help communities and governments 
prepare for the adverse impacts of climate change in terms of adaptation on one hand and 
those measures that will help mitigation by slowing down the emission of GHGs on the other. 
It is desirable that any such strategy considers farmers’ beliefs, perceptions, responses, policy 
preferences, etc. Since Indian agriculture is diverse and climate change is complex, the nature 
of problem and the farmers’ responses will be diverse and heterogeneous. Understanding what 
farmers think with respect to climate change is also essential for mainstreaming adaptation into 
development planning which is considered as key to enhancing resilience. Thus, there is a need 
for formulation of policies that are regionally differentiated and acceptable to farmers. Therefore, 
an effort was made to understand farmers’ perceptions as part of the ICAR-led scheme ‘National 
Initiative (now Innovations) on Climate Resilient Agriculture’ (NICRA) launched during 2011. 

2.0 Methodology

A survey was conducted during 2012 in 57 villages distributed in 50 districts in 25 states of the 
country. The districts/villages were selected for relatively higher incidence of drought, flood, heat 
wave, cold wave, etc. In each of the 57 villages, the survey was conducted by selecting a sample 
of 45 farm households. Further, these states are divided into north, south, east, west and hill zones 
for the purpose of analysis and presentation. In the study, North zone includes states like Haryana, 
Punjab and Uttar Pradesh, South zone is made up of Andhra Pradesh (undivided), Karnataka, 
Kerala and Tamil Nadu, East zone comprises of Chhattisgarh, Jharkhand, Odisha and West 
Bengal, West zone includes Gujarat, Madhya Pradesh, Maharashtra and Rajasthan and Hill zone 
consists of Assam, Himachal Pradesh, Mizoram, Nagaland, Sikkim and Uttarakhand. Information 
was collected on farmers’ perceptions on causes, manifestations, impacts of climate change and 
policy requirements to deal with climate change using a structured schedule (Annexure). The 
particulars of villages selected for the study are presented in table 1 and figure 2.

Table 1. List of Sample Survey Villages

S. No. Zone State District Village
1. East Bihar Darbhanga Brahampur

2. East Bihar Jahanabad Ramdeochak / Mandil

3. East Bihar Supaul Sitapur

4. East Bihar Supaul Ammathtola

5. East Chhattisgarh Dantiwara Ronje

6. East Chhattisgarh Dantiwara Halbaras

7. East Chhattisgarh Raipur Patan

8. East Jharkhand Koderma Chehal

9. East Jharkhand Palamu Palhekhurd / Nawadhia

10. East Odisha Balasore (Baleshwar) Malipur

11. East Odisha Bolangir Bileisathi

12. East Odisha Kendrapara Balighai

13. East West Bengal 24-Paraganas (South) Kantamari
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14. East West Bengal Malda Kartik tola, Janakiram tola, Chobilal tola 
and Bhawani Tola

15. East West Bengal Purulia Malthore

16. Hill Assam Cachar Jagadishpur part 5

17. Hill Himachal Pradesh Kinnaur Khawangi

18. Hill Himachal Pradesh Kinnaur Kalpa

19. Hill Jammu & Kashmir Pulwama Abhama

20. Hill Mizoram Lunglei Rotlang

21. Hill Nagaland Phek Gidemi

22. Hill Sikkim East Sikkim Parbeen

23. Hill Sikkim East Sikkim Ray

24. Hill Uttarakhand Tehri Garwal Churendhar

25. Hill Uttarakhand Tehri Garwal Dadur

26. North Haryana Sirsa Rampur Dhillon

27. North Haryana Yamuna nagar Rajeri

28. North Punjab Bathinda Sivan

29. North Punjab Faridkot Bhilewala

30. North Punjab Rupnagar Dher

31. North Uttar Pradesh Bagpat Badka

32. North Uttar Pradesh Chitrakut Titiraha

33. North Uttar Pradesh Gorakhpur Bharwalia

34. North Uttar Pradesh Jhansi Harshapura

35. North Uttar Pradesh Kushi Nagar Amwan Deegar

36. North Uttar Pradesh Sonbhadra Dorihar

37. South Andhra Pradesh Nalgonda Patharlapahad

38. South Andhra Pradesh Srikakulam Geddavanipeta

39. South Andhra Pradesh West Godavari Advikolenu

40. South Karnataka Belgaum Mantur

41. South Karnataka Tumkur Mathihalli

42. South Kerala Alappuzha Kainagari

43. South Tamil Nadu Nagapattinam Vettangudi

44. South Tamil Nadu Namakkal Shenbagamadevi

45. South Tamil Nadu Ramanathapuram Savariyarpattinam

46. South Tamil Nadu Ramanathapuram Marandai

47. West Gujarat Kutch Vandiya

48. West Gujarat Rajkot Patidad

49. West Madhya Pradesh Guna Kirwara

50. West Madhya Pradesh Morena  Mongaoli

51. West Madhya Pradesh Tikamgarh Hateri

52. West Maharashtra Ahmednagar Adgaon Batuk

53. West Maharashtra Amravati Shelugund

54. West Maharashtra Solapur Narotewadi

55. West Rajasthan Bharatpur Uncha

56. West Rajasthan Bharatpur Kumha

57. West Rajasthan Jodhpur Lunawas Charan
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Fig. 2. Districts where the survey villages were located

3.0 Findings

3.1. Farmers’ perceptions on climate change

The results on farmers’ perception based on the data collected showed that the magnitude of 
climate change as a problem is perceived to have increased by two folds in two decades. The 
relative position of climate change as a problem in agriculture moved up in three out of five 
zones indicating that climate change is emerging as an important concern to be addressed (Fig 
3). In the west and hill zones, other problems are more dominating than is climate change. 
The states included in the west zone, especially Rajasthan, Gujarat and Maharashtra are largely 
rainfed and drought-prone historically and climate per se has been an important constraint. In 
the hill zone, geographical terrain, inadequate infrastructure and access to markets are more 
dominant problems as perceived by the farmers. The gravity of climate change as a problem was 
felt more by the farmers in the north zone. On an average 90 per cent of farmers in south, west 
and hill zones agreed that climate is changing. Whereas, in north and eastern zones of India only 
78 per cent of the farmers perceived that there was a change in climate in the recent years.
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The response to the question whether climate was changing was more unequivocal with more 
than 75 per cent of farmers in all the zones giving an affirmative answer (Fig 4). The proportion of 
farmers who perceived a changing climate ranged from 78 per cent in east and north zones to 92 
per cent in the hill zone. Thus, the perceptions of farmers agree with the more formal evidence 
to changing climate.
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Fig. 4. Per cent households saying ‘climate is changing’
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A look at figure 5 shows that in all the regions except east zone, more farmers are experiencing a 
change in the climate from past ten years. But in east zone the farmers are experiencing a change 
in climate from past 20 years. This shows that climate change has begun to show its impact on 
farmers recently. The most important reasons for such change in climate as perceived by farmers 
are presented in Table 2.

Table 2. Most important reasons for climate change

Rank North South East West Hill

1 Excessive de-vegetation 
/deforestation

Excessive 
de-vegetation/       
deforestation

Increasing urbanization Increasing 
industrialization

Excessive 
de-vegetation /       
deforestation

2 Use of chemical 
fertilizers and pesticides 

Increasing 
pollution

Excessive de-vegetation 
/deforestation

Excessive de-vegetation 
/deforestation

Increasing 
urbanization

3 Increasing 
industrialization

Increasing 
industrialization

Increasing pollution Use of chemical 
fertilizers and pesticides

Increasing 
population

The table 2 shows that the major reasons for climate change according to farmers are deforestation 
and urbanization in north, south, east and hill zones. Whereas, in the west zone, most farmers 
felt that increasing industrialization is the main cause of climate change. Among other major 
reasons were: use of chemical fertilizers and pesticides, increasing pollution and also increasing 
population which is the reason for all human activities that affect the environment adversely.

3.2. Manifestations of climate change

An understanding of manifestations of climate change in terms of changes in the weather/
climate patterns that the community is exposed to over years will help identify the adaptation 
measures required. However, these perceptions of manifestations of climate change will better 
be corroborated with historical observations and also with various climate projections. How 
farmers see the manifestations of climate change is presented below (Fig. 6).

Farmers across the zone were more in agreement with the statement that the onset of monsoon 
was getting delayed in recent years. Such a perception was most conspicuous in north and 
south zones. In these two zones, most farmers also saw an early withdrawal of monsoon. This 
implies a shortening of crop growing season with significant implications for crop planning 
and management. A majority of farmers in all the zones perceived a decreasing annual rainfall. 
However, a considerable proportion of farmers in the east and hill zones did not see any trend 
in the annual rainfall. Increasingly hotter summers and winters are another manifestation of 
changing climate perceived by a majority of farmers in all the zones. Farmers in the west zone 
were unanimous in their perception with respect to hotter summers and winters. Nearly forty 
per cent of farmers in hill zone did not perceive warmer winters and about a fourth of farmers 
in the east zone did not see any trend. Majority of farmers in all the zones perceived that the 
number of unusually hotter days were increasing in recent years, though a considerable number 
of farmers in the east zone were not certain in their opinion in this regard. A perception that 
occurrence of high and strong winds was occurring was conveyed by a majority of farmers 
in the north, west and hill zones. In other two zones, farmers either disagreed or were not 
certain with respect to such a perception. No unambiguous perception could be seen in case 
of occurrence of hailstorms. Increasing frequency of intra-season drought is another important 
manifestation of changing climate. Such an increasing frequency was reported by more number 
of farmers in the south and west zones and farmers in the other three zones were divided in their 
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opinion. Riverine flooding is an important constraint to agriculture in the eastern and north zone 
which have considerable area prone to flood incidence. An increase in the frequency of flood 
incidence was seen by more than fifty per cent of farmers in east zone and by about 40 per cent 
of farmers in the north zone. Whereas a majority of farmers in the south zone disagreed with such 
a perception, farmers in the other two zones did not present any certain opinion in this regard. 
Perceptions of farmers on incidence of cyclones were more divided though such a perception 
was held by a little more than forty per cent in east zone. A majority of farmers in south zone 
did not believe that cyclone were increase in cyclone frequency. It is not uncommon for farmers 
plan their farming operations based on their traditional knowledge on onset and withdrawal 
of monsoon, rainfall forecasts based on some beliefs and thumb rules and using vernacular 
calendars. That some farmers started to believe that such traditional forecasts are not holding is 
a possible indication of climate change. Such an opinion was expressed by a majority of farmers 
in north, west, hill and east zones.
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Fig. 6. Manifestations of climate change

From the figures above, it can be said that changes in temperature and rainfall are the two major 
manifestations of climate change that farmers were experiencing. In almost all zones farmers said 
that they had observed decreasing rainfall and unusually hot days. But most of them disagreed 
that rainfall was increasing. It can be observed that more farmers in south zone saw an increasing 
frequency of occurrence of drought compared to the farmers in other parts of India. On the other 
hand, more farmers in north, hill and west zones perceived stronger and high winds. Thus, there 
is a noticeable variation in how farmers see the manifestations of climate change in different 
zones of the country. Such an observation underscores further the need for evolving region-
specific technologies and interventions in order to deal with the climate change.

3.3. Observed Trends in rainfall and temperature in the selected districts 

Rainfall and temperature data (1981-2013) of 50 selected districts were collected, compiled and 
analysed for existence of temporal trend using Man-Kendall non-parametric test. The results are 
presented in tables 3-5.

Table 3. Districts with significant trend in annual rainfall, 1981-2013

State District Average (mm) Rate of change 
(mm/yr)

P value

Bihar Darbhanga 1154.8 -14.0 0.01

Bihar Supaul 1564.8 -9.9 0.10

Gujarat Kutch 422.9 8.0 0.05

Gujarat Rajkot 646.3 15.5 0.05

Jammu & Kashmir Pulwama 1033.1 -6.6 0.10

Jharkhand Kodarma 1146.0 -12.3 0.05

Punjab Rupnagar 1007.6 8.4 0.05

Tamil Nadu Ramanathapuram 886.8 15.5 0.05

Uttar Pradesh Gorakhpur 1141.1 -19.2 0.01

Uttar Pradesh Kushinagar 1263.8 -18.1 0.01

West Bengal Maldah 1605.5 -10.0 0.10
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Table 4. Districts with significant trend in summer maximum temperature, 1981-2013

State District Average (0C) Rate of change 
(0C /yr)

P value

Assam Cachar 29.19 0.03 0.01

Haryana Yamunanagar 32.40 0.05 0.01

Himachal Pradesh Kinnaur 27.48 0.06 0.01

Jammu & Kashmir Pulwama 24.65 0.07 0.01

Mizoram Lunglei 29.48 0.03 0.01

Odisha Kendrapara 35.05 0.04 0.01

Punjab Bathinda 35.60 0.05 0.01

Punjab Faridkot 35.40 0.06 0.01

Punjab Rupnagar 31.37 0.06 0.01

Gujarat Rajkot 35.40 0.03 0.05

Haryana Sirsa 36.31 0.05 0.05

Nagaland Phek 30.09 0.03 0.05

Uttaranchal Tehri-Garhwal 29.37 0.05 0.05

Andhra Pradesh Srikakulam 35.33 0.02 0.10

Gujarat Kutch 35.17 0.03 0.10

Rajasthan Jodhpur 37.68 0.04 0.10

Uttar Pradesh Gorakhpur 36.12 0.03 0.10

Uttar Pradesh Kushinagar 35.36 0.03 0.10

Table 5. Districts with significant trend in minimum temperature during winter, 1981-2013

State District Average (0C) Rate of change 
(0C /yr)

P value

Gujarat Kutch 14.78 0.04 0.01

Gujarat Rajkot 15.37 0.04 0.01

Haryana Sirsa 7.73 0.03 0.01

Haryana Yamunanagar 7.70 0.03 0.01

Himachal Pradesh Kinnaur 5.09 0.03 0.01

Jammu & Kashmir Pulwama 1.83 0.02 0.01

Madhya Pradesh Guna 10.59 0.04 0.01

Madhya Pradesh Morena 9.41 0.05 0.01

Madhya Pradesh Tikamgarh 10.13 0.04 0.01

Nagaland Phek 11.73 0.03 0.01

Rajasthan Bharatpur 9.17 0.04 0.01

Rajasthan Jodhpur 10.03 0.06 0.01

Sikkim Sikkim 10.30 0.03 0.01

Uttaranchal Tehri-Garhwal 7.08 0.04 0.01

Uttar Pradesh Jhansi 9.79 0.04 0.01

Uttar Pradesh Kushinagar 11.05 0.03 0.01
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West Bengal South-Twenty-Four-Par-
ganas

16.02 0.01 0.01

Assam Cachar 11.59 0.02 0.05

Bihar Darbhanga 11.81 0.02 0.05

Bihar Jehanabad 11.29 0.03 0.05

Bihar Supaul 11.44 0.02 0.05

Mizoram Lunglei 11.67 0.02 0.05

Punjab Bathinda 7.55 0.03 0.05

Punjab Rupnagar 6.84 0.03 0.05

Uttar Pradesh Baghpat 8.79 0.03 0.05

Uttar Pradesh Gorakhpur 10.85 0.03 0.05

Uttar Pradesh Chitrakoot 10.50 0.02 0.10

During South west monsoon season, Darbhanga (Bihar), Namakkal (Tamil Nadu), Gorakhpur 
and Kushinagar (Uttar Pradesh) districts showed significant negative trend (P=0.1) in rainfall. 
The trend values in rainfall ranged from - 6 mm (Namakkal, Tamil Nadu) to - 17 mm per year 
(Gorakhpur, UP). Significant Positive trends (P=0.05) were observed in rainfall of Kutch and 
Rajkot (Gujarat), Kinnaur (Himachal Pradesh), Ahmednagar (Maharashtra), Rupnagar (Punjab) 
and Tehri-Garhwal (Uttaranchal). The range of increase in trend varied between 8 to 16 mm per 
year. 

The annual rainfall showed a significant negative trend in the districts viz., Darbhanga (Bihar), 
Supaul (Bihar), Pulwama (J&K), Kodarma (Jharkhand), Gorakhpur and Kushinagar (UP) and 
Maldah (WB). The variation in trend cofficient ranged from 7.0 mm per year (Pulwama, J&K) to 
19 mm per year (Gorakhpur, UP). Positive trends were observed in rainfall at Kutch and Rajkot 
(Gujarat), Rupnagar (Punjab), Ramanathapuram (Tamil Nadu) districts. The rate of incease in 
rainfall ranged from 8.0 mm per year (Kutch, Gujarat) to 15.5 mm per year (Rajkot, Gujarat; 
Ramanathapuram, Tamil Nadu).

Annual Maximum temperatures showed increasing trend in almost all districts. At Cachar 
district in Assam and phek in Nagaland the increasing trend was significant at P=0.01 level. 
Minimum temperature also showed significant positive trend in Darbhanga and Supaul in Bihar, 
Yamunanagar in Haryana, Morena in MP, Bharatpur in Rajasthan, East Sikkim in Sikkim, Tehri 
Garhwal in Uttarakhand, Bhagpath in UP and Maldah in WB (P=0.0.1). Remaining districts have 
also showed a significant increasing trend (P=0.05) in annual minimum temperature. 

Trends in maximum temperature during summer season showed significant increase in maximum 
temperature (P=0.0.1) in the districts namely Cachar (Assam), Yamunanagar (Haryana), Kinnaur 
(HP), Pulwama (J&K), Lunglei (Mizoram), Kendrapara (Odisha), Bathinda, Faridkot & Rupnagar 
(Punjab), 

Minimum temperature during winter season has showed significant positive trend (P=0.01) 
in the districts viz. Kutch & Rajkot (Gujarat), Yamunanagar and Sirsa (Haryana), Kinnaur (HP), 
Pulwama (J&K), Guna, Morena & Tikamgarh (MP), Phek (Nagaland), Bharatpur and Jodhpur 
(Rajasthan), East Sikkim (Sikkim), Tehri Garhwal (Uttarakhand), Jhansi & Kushinagar (UP) and 
South 24 Paraganas (WB). Remaining districts viz., Cachar (Assam), Darbhanga & Jehanabad & 
Supaul (Bihar), Lunglei (Mizoram), Bathinda & Rupnagar (Punjab), Bhagpath, Gorakhpur and 
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(UP) have showed a significant positive trend in minimum temperature at P=0.05 level (Tables 
3-5).

Thus, the perceptions of farmers largely agree with the observed or recorded data. The agreement 
is more in case of temperature changes than in case of rainfall patterns. It may be noted here that 
the trends in rainfall are more uncertain and spatially variable both in case of historical data as 
well as in climate projections (Krishna Kumar, et al., 2011). However, in case of temperature, 
both historical data and the projections show an increasing trend.

3.4. Impacts of climate change

The immediate impacts of climate change will be on the health and status of natural resources 
which will then have a bearing on agricultural production and livelihoods. How farmers perceive 
such immediate impacts of changing climate is presented in Figure 7. These impacts include 
considerable decrease in vegetation cover, productive capacity of soil, availability of ground 
water, availability of surface water, access to drinking water etc. It is observed that decrease in 
vegetation cover and availability of ground water as well as surface water are the major issues 
observed throughout India. Gravity of problems, in terms of proportion of farmers having such a 
perception, is more in the north zone as compared to other zones in India. The over exploitation 
of ground water in Punjab, Haryana and western UP has been a cause of concern for some years.

Fig. 7. Proportion of households perceiving a considerable decrease in the availability of  
different natural resources as a result of climate change.

Some other consequences of climate change that will affect agriculture are declining ground 
water table, increase in soil salinity, uneven distribution of rainfall, increase in disease infestations 
that result in crop failure and migration of men and cattle in search of livelihood. The fact that 
the migration is increasing in rural area became evident when 45-55% household in east and 
hill zones and 25-30% households in north, south and west zones felt that farming has become a 
secondary occupation now (Fig. 8). Since Indian agriculture is a gamble with monsoon and most 
of the rural population is dependent on agriculture, these adverse effects of climate change impair 
the livelihood of farming households and push them to face several other problems associated 
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with crop loss and low income. Further, insufficient rainfall and increasing incidence of disease 
infestations were perceived as major challenges being faced by the farmers. While insufficient 
rainfall is observed more in north, south and hill zones, disease infestation to crops is found 
highest in the north zone. It is also found that increase in soil salinity is a major problem observed 
in the west zone of India along with lower ground water table and insufficient rainfall (Figure 9).

Fig. 8. Per cent households saying ‘farming has become secondary occupation now ‘

Fig. 9. Impact of climate change on farm activities

3.5. Adaptation and coping strategies

Climate change is a long-term phenomenon and farmers respond to evolving climate in different 
ways in terms of adaptation and coping mechanisms. Adaptation is proactive in nature and 
coping is concerned with how farmers and households survive an adverse situation. Farmers 
have been adapting to climate variability and change over years though such an adaptation 
was not explicitly planned. Change of crop varieties, alteration of sowing dates, change of crop 
choice, investment in irrigation, etc. are some of the adaptation measures that farmers across the 
zones have adopted in response to climate variability and change. Insurance against weather-
induced risk is an important adaptation measure that helps farmers smoothen their income 
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and consumption and enable them survive a risk. Insurance is an important component of risk 
management strategy in the context of climate change. Crop yield and weather based insurance 
are two principal forms of insurance being promoted in the country. Though comprehensive 
crop insurance and modified crop insurance programmes have been underway, the proportion 
of farmers availing insurance is very low in most of the villages. Between 25 to 50 per cent of 
farmers availed crop insurance 13 out of 57 villages and more than 75 per cent of sample farmers 
availed crop insurance in three villages only. Spread of farmers was particularly low in east and 
west zones. The launching of the Prime Minister’s Phasal Bhima Yojana with its better provisions 
was thus a step in the right direction. It is observed that more than 50% of the households are 
aware of crop insurance scheme but awareness of weather insurance is less than 40% (Figure 
10) . Less than 40 per cent of households are aware that crop loans are bundled together with an 
insurance component in that the premium is deducted from the loan amount. From table 6 it is 
clear that the rate of adoption of crop insurance and weather insurance schemes are reasonably 
high only in south India.

Table 6 . Distribution of villages based on the spread of crop insurance

% farmers insuring crop North South East West Hill

Total No. of villages 11 10 15 11 10

Zero 5 1 13 10 0

1-25 5 3 1 1 0

25-50 1 1 1 0 10

50-75 0 2 0 0 0

75-100 0 3 0 0 0

Fig. 10. Percentage of households who are aware of and availed crop and weather insurance

Contingent crop planning is another risk management component that aims at ensuring some 
income to the farmers in the event of any aberrations in the weather during the crop season. For 
this to be effective, availability of seed of the appropriate crop and variety is a prerequisite. This 
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strategy is mostly adopted by farmers in east zone followed by west zone. In north, south and hill 
zones maintaining seed of contingent crop is not very popular among the farming households. 
Figure 11 shows the percentage of farm households who maintain contingent crop seed. Figure 
12 shows various coping strategies followed.

Fig. 11. Per cent households maintaining contingent crop seed

Understanding what farmers do to survive a climate related shock such as drought, flood will 
be useful in formulating appropriate policies and instruments that help farmers cope better with 
such a shock. Falling back on their material and financial savings, increased borrowing and 
increased dependence on PDS and participation in labour market for wage earnings are among 
the more popular coping mechanisms. However, the proportion of farmers resorting to such 
coping measure across zones. A higher proportion of farmers in the east zone reduced their 
consumption expenditure and resorted to migration after a climatic shock than in other zones  
(Figure 12). Increased participation in the labour market for higher wage earnings and increased 
dependency on public distribution system were more observed on the south zone. More number 
of farmers also had to borrow more because of a climatic shock causing more indebtedness. 
Migration as a coping mechanism was least conspicuous in the north zone comprising of Punjab, 
Haryana and Uttar Pradesh where cropping intensity is high because of better irrigation facilities. 
Erosive coping ways such as selling of farm and household assets and discontinuing children 
education were also reported by a few farmers, especially in east zone. Efforts are required to 
eliminate such coping mechanisms as they can potentially disrupt the livelihoods. The planned 
response to climate variability and change should aim at minimizing the erosive coping behavior 
and enable farmers and communities pursue a more resilient course. In other words, they should 
be provided with the necessary resources to come back to a normal course of development 
within the shortest possible time.

3.6. Barriers to adaptation

Though farmers are aware of climate change and its various manifestations, they face certain 
barriers that come in the way of better and stronger adaptation and coping. Some of the major 
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obstacles are lack of water for irrigation, non-availability of weather information, labor scarcity, 
unremunerative prices, non-availability of improved seeds etc. Barriers faced by households in 
different zones of India are shown in Figure 13.

Lack of availability of improved seed as a major barrier to adaption by about 80 per cent of 
farmers in north and 70 per cent farmers in east zones. The corresponding numbers for hill and 
west zones are more than 50. Lack of access to irrigation was seen as a barrier by more than 60 
per cent of farmers in all the zones with the highest being in the west zone. Inadequate knowledge 
was found to be a barrier as per the opinion of more than 60 per cent of farmers in the east and 
north zones and about 50 per cent in the other three zones. Information on emerging weather 
is critical to adaptation planning and implementation and a majority of farmers, more than 50 
per cent, were facing this constraint in almost all zones. Lack of credit, lack of access to markets, 
inadequate infrastructure development, institutional inadequacy and un-remunerative prices are 
other important bottlenecks to adaptation across zones though there is some variation in the 
proportion of farmers expressing such an opinion. These later set of constraints are also relevant 

Fig. 12. Coping strategies adopted in different zones
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Fig.13. Barriers to adaptation

and need to be addressed even assuming climate change away. Strengthening the market access, 
infrastructure and institutions will only help more towards a more sustainable agriculture and to 
that extent will also be helpful for adaptation to climate change.

Various development and adaptation programmes are trying to attempt some of these barriers to 
adaptation. The importance of making quality seed of improved varieties of crops cannot be over 
emphasized. Both formal and informal seed systems have a role to play in this regard. The strategy 
should vary with the crop type and whether it is a hybrid or a variety. There is also an emphasis 
on expanding the credit availability to agriculture through various innovative credit programmes. 
Interventions such as eNAM and reforms in the agricultural marketing can help in enabling 
farmers getting better prices which is key to achieving the goal of doubling farmers’ income. A 
stronger economic development is also a means to stronger adaptive capacity. The programmes 
such as the PMKSY, by combing various programmes on irrigation water development and 
management, can address the issue of water availability. There is a need to strengthen the agro-
meteorological advisories to the farmers at finer scales so that the forecasts and advisories are 
much more reliable and useful.

3.7. Policy and technological preferences for dealing with drought and flood

The survey also brought out what the farmers in the drought and flood prone regions would like 
the government to do to address the issues related to better deal with incidence (of drought and 
flood (Tables 7 and 8). 
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Table 7. Farmers’ preferences on government’s support in dealing with drought

Zone East West North South 

States Bihar, Odisha, 
Jharkhand, Chhattis-
garh, West Bengal 

Gujarat, Rajasthan, 
Maharashtra, MP 

Punjab, Haryana, 
UP 

AP, Karnataka,  
Kerala, Tamil Nadu 

Technolo-
gy related 

Improved irrigation 
methods;
Development of 
drought resistant 
variety;
Change in cropping 
pattern;
Introduction of alter-
nate crops; Improved 
soil management 
practices; 
Crop diversification 
and cropping systems

Land development; 
Rainwater harvesting;
Improved irrigation 
methods;
Promotion of organic 
manures; Devel-
opment of drought 
resistant varieties; 
Better crop man-
agement; Better soil 
management (bund-
ing, terracing, strip 
farming; fallowing 
etc); Improvement of 
CPRs for grazing 

Rainwater har-
vesting and better 
groundwater man-
agement; 
Improved irrigation 
methods;
Development of 
heat and drought 
resistant variety;
Better crop / soil 
management; 
Change in cropping 
pattern;

Rainwater har-
vesting and better 
groundwater man-
agement; 
Improved irrigation 
methods;
Development of 
drought and disease 
resistant varieties;
Better crop / soil 
management; 
Mechanization 

Infra-
structure 
related 

Construction of dams; 
Electricity supply;
Enabling life saving 
irrigation; Bore well;
Restoration of veg-
etation cover and 
replant trees for soil 
protection 

Creation of irrigation 
facilities (bore wells) 

Canal development Creation of irriga-
tion facilities; 
Better power supply
 
 

Policy 
related 

Creating a coordinat-
ed decision structure; 
Improved drought 
forecasting and early 
warning system;
Training and capacity 
building; Policy for 
equitable distribution 
of water 
 
 
 
 
 
 

Timely and easy ac-
cess to input markets; 
Capacity building and 
information sharing 
among stakeholders;
Support to SHGs; 
Credit facility; 
Insurance; 
Investment in re-
search and develop-
ment; 
Awareness about 
organic farming; 
Promotion of animal 
husbandry

Credit facility; 
Insurance; 
Investment in re-
search and develop-
ment; 
Capacity building 
and information 
sharing among 
stakeholders;
Policies for Income 
diversification;
Water accounting/ 
budgeting
Improved drought 
forecasting and ear-
ly warning system 

Timely supply of 
inputs;
Capacity building 
and information 
sharing among 
stakeholders;
Remunerative 
prices; 
Market access; 
Credit facility (mi-
cro-finance); 
Insurance; 
Investment in re-
search and devel-
opment; Income 
diversification
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Table 8. Farmers’ preferences on government’s support in dealing with flood

Zone East West North South 

States Bihar, Odisha, 
Chhattisgarh, West 
Bengal 

Rajasthan Uttar Pradesh AP, Kerala, Tamil Nadu 

Tech-
nology 
related 

Development of flood 
resistant variety;
Crop diversification;
Removal of sand from 
the fields;
Change in cropping 
systems (e.g., 
intercropping);
Improved soil 
management 
practices;

Reduce high 
salinity;
Improved 
Drainage 
system

Better crop 
management 
practices 
(improved 
varieties);

Lining the field with bunds; 
Improved Drainage;
Intercropping system; 
Mechanization

Infra-
structure 
related 

Construction of dam;
Electricity supply;
Restoration of 
vegetation cover and 
replant trees for soil 
protection;
Improved Drainage 
system

Construction and 
strengthening of 
river banks;
Improved 
transportation in 
flood prone zones

Enhanced water storage 
capacity;
Flood protection walls; 
Ensuring timely supply of 
inputs (e.g. seeds, fertilizers)

Policy 
related 

Improve flood 
forecasting and early 
warning system;
Training support;
Inputs at subsidized 
prices;
Capacity building and 
information sharing;
Crop insurance and 
loans waiving;
Ensure remunerative 
prices; 
Income diversification 
(non farm income 
sources);
Credit facilities;
De-silting of the river 
so that water flows 
to sea
 
 

Ensure 
remunerative 
prices 

Creating a 
coordinated 
decision structure 
for better 
response;
Improved flood 
forecasting;
Comprehensive 
insurance;
Credit facilities;
Capacity building 
and information 
sharing
 
 
 
 
 
 

Remunerative prices, market 
access;
Improve flood forecasting and 
early warning system;
Ensure labor availability 
through NREGA;
Investment in research and 
development (e.g: flood 
tolerant crops and varieties) ;
Formation of community based 
water management groups;
Credit facilities;
Capacity building and 
information sharing;
Ensure crop insurance;
input prices;
Restoration of vegetation 
cover and replant trees for soil 
protection;
More priority to agriculture in 
policy support 

This is considered important for two reasons: First, incidence of extreme events is expected to 
rise in frequency and intensity with climate change. Secondly, the ability to deal with current 
climate variability will only strengthen the capacity to deal with future climate change as well. 
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The farmers in the west zone opined that the governments and others should be investing in 
technologies for land development, rain water harvesting and development of drought resistant 
crop varieties and should be complemented with such policy measures as improved access to 
credit, ensuring remunerative prices, capacity building and knowledge dissemination among 
different stakeholders and support to community based organizations such as self-help groups. 
Improved irrigation methods such as micro-irrigation, better infrastructure for irrigation, access 
to input markets, provision of insurance, enhanced investments in research and development, 
improved drought forecasting and a better coordinated administrative support are among the 
measures that the farmers thought were important in managing drought situation in the country. 
Some of the infrastructure related measures that the farmers want the government to focus are 
construction of irrigation dams, support to bore wells and better power supply. Restoration of 
vegetation cover was also one of the important measures expressed by farmers in the east zone. 
It is interesting to note that farmers wanted the government policies pay attention to a more 
coordinated decision making structure, early warning and forecasting measures and capacity 
building of stakeholders in dealing with drought. Supporting self help groups, insurance, 
diversification were also considered important by farmers. In case of flood, protection measures 
like strengthening river and farm bunds, early warning systems, crop varieties tolerant to 
inundation are the important areas where farmers desire the government should invest. Farmers 
believed that ensuring remunerative prices, softening input prices, improvement in the supply 
of electricity for irrigation were also important to enhance their capacity to deal with climate 
change’. Development of flood resistant varieties, crop diversification, cropping systems and 
improved soil management are the important technological measures to be promoted in dealing 
with flood. The desirable infrastructural interventions include construction of dams for storing 
flood water, improved drainage, better transportation, enhancing the water storage capacity of 
water bodies and restoration of vegetation.

4.0. Conclusions

The study has brought out clearly that farmers perceive that climate is changing in terms of onset 
and withdrawal of monsoon, changes in the distribution of rainfall and rising temperatures. 
Such a perception of farmers on one hand indicates what the adaptation interventions should 
aim at and on the other hand farmers will be receptive of policies and programmes that help 
them deal with climate change. There is also a noticeable variation in how farmers see climate 
change, its manifestations, adaptation and coping mechanisms which only underscores the 
need for regionally differentiated strategy to deal with changing climate. A look at the farmers’ 
expectations from the government indicates that appropriateness of such practices as better 
natural resource management, breeding for tolerance against various abiotic stresses will not 
change dramatically. It is however interesting to note that farmers prefer to have more robust 
forewarning systems, more coordinated efforts among different agencies and higher investment 
in research and development, etc. Assurance of minimum support prices, rising input costs, 
access to credit, etc. are some of the more generic concerns but still have a relevance to 
dealing with climate change. However, all the development programmes related to agriculture, 
natural resource management and socio-economic development must be viewed through a 
‘climate lens’ before being implemented. Thus, there is a need for mainstreaming adaptation 
programmes into development planning and administration.
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Annexure

National Initiative on Climate Resilient Agriculture 
ICAR - Central Research Institute for Dryland Agriculture, Hyderabad 

Farmers’ Perceptions on Climate Change Impacts, Adaptation and Coping 
Schedule for Data Collection

A. Identification Details
A. 1. Name of Study State

A. 2.  Agro Climatic Zone-

A. 3. Name of District- (Put code from the list)

A. 4.  Block / Mandal / Tehsil-

A. 5.  Name of Village Cluster-

A. 6. Category of Respondent 

Parameters Codes

Farmer household having land (headed by male) 1

Farmer household having land (headed by female) 2

Farmer household but landless 3

Any Other Category (specify)------------------------------------------------- 9 (Note: discontinue the interview)

A. 7. Household Number/Code   ( Note to interviewer: please give 

village wise serial number to your interviewed household) - 

A. 8. Name of Respondent:- 

A. 9.  Father’s / Husband’s Name:- 

A. 10. Contact Number: 

A. 11. Age of respondent:-  (Farmer should be more than 35 years)

A. 12. Type of farmer:- 

Parameters Codes

Land less 1

Marginal (< 1ha) 2

Small (1 – 2 ha) 3

Semi Medium (2-4ha) 4

Medium (4-10ha) 5

Large (> 10 ha) 6

A. 13. Household Roster: (Interviewrs Please Collect Information For Each Of The Household Member Starting With 
Head Of The Housedold)

8.1. 
S.No.

8.2. Name Enter the names starting 
with the household head

8.2. Age If  less than 
one year write zero

8.3 sex 
M.1 F.2

8.4  level of education in 
number of years

1.

2.

3.
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A. 14. Social group 

Parameters Codes

General 1

SC 2

ST 3

OBC 4

Others (specify)--------------------------------------------- 9

A. 15. Does any member of your household has membership in community based organizations like

Parameters Codes (Yes 1 / No 2)

Self Help Groups

Water User Association

Watershed Committee

Panchayate Raj Institution

RMG

Youth Club/ Committee

Forest Committee

Others (specify)------------------------------------------------------------------------------------------

A. 16. Please provide information on your income and employment pattern 

Sl.No. Days Income (INR)

1 Income from crops

2 Income from livestock

3 Off-farm employment

4 Non-farm employment

5 Migration 

6 Income from Remittances

7 Others (specify)

A. 17. What is the occupation of the Major earner of the household? 

Sl. No. Primary Occupation Codes Secondary Occupation Codes

1 Farming 1 Farming 1

2 Agriculture labourers 2 Agriculture labourers 2

3 Livestock rearing/sericulture/
Fish culture/horticulture (specify)

3 Livestock rearing/sericulture/
Fish culture/horticulture (specify)

3

4 Artisans 4 Artisans 4

5 Service/Teachers 5 Service/Teachers 5

6 Community worker 6 Community worker 6

7 Trader/shop owners 7 Trader/shop owners 7

8 Not working 8 Not working 8

9 Any others (please specify)…………. 99 Any others (please specify)…………. 99
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A. 18. Please provide information on land holding pattern? (multiple response possible)

Survey 
No.

Unit 
of 

area

Area Type 
of 

land 
use +

Leased 
in /

leased 
out/ 
own

Irrigated 
/ rain 
fed

Source of 
irriga-
tion*

Location 
in top 

sequence@ 
(in relation 

to other 
farms)

Soil 
type** 

Rain water 
harvesting 

struc-
ture in 

place***

Major soil 
constraint@@

+Farm Land 1, Pasture land 2, Fallow land 3, Water bodies 4, Horticulture land (orchards) 5.* Bore well (1) Dug well 
(2) Canal (3) Tank (4) Lift irrigation (5) Streams & rivulets (6), spring water (7), small dam (8) Others (9), ** Red (1)/ Black 
(2) Mixed red and black (3) Sandy (4)/ clayey (5) Alluvial (6) gravely (7)   Shallow (8)/ medium (9)/ deep (10), *** Farm 
pond (1)/ percolation tank (2) Continuous Contour Trench(CCT) (3) Terracing & Contour Bunding(TCB) (4) Others (5) 
@Upper (1) Middle (2) Lower (3) @@ Poor drainage/ water logging/ salinity/ crusting/ stony/ low fertility/ acidic/others

A. 19. Cropping pattern and access to irrigation

Fragment 
No.

Source of 
irrigation

Season Normal Any climate 
related problem 

please 

Crop and 
variety

Area 
(in ha.)

Yield 
(Tonn)

No. of 
irrigations

Depth of 
irrigation (mts)

1 Kharif

Rabi

summer

2 Kharif

Rabi

summer

3 Kharif

Rabi

summer
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A. 20. Please provide information on livestock holding particulars and average productivity of the livestock

Species Adults Market 
value

Young 
stock

Market 
value

Milk 
productivity 

(lit/day)

Meat 
productivity 

(kg/animal/year)

Kids/
year wool 

Others Income 
(INR/
year)

Buffalo
Cows – 
indigenous
Cows – cross bred
He buffalo
Bullocks
Sheep
Goat
Pigs
Poultry (layers)
Poultry (broiler)

B. Households Access To Insurance, Credit And Agro-Advisory Information

B. 1. Insurance

Parameter Aware 
(Yes 1 / 
No 2)

Availing 
Yes 1 / No 

2)

If not 
availing, 
reasons

If availed, level 
of satisfaction*

Crop insurance
Weather insurance
Are you aware that crop loans come with insurance 
*Not satisfied-1, somewhat satisfied-2, satisfied-3, very much satisfied-4

B. 2. Credit behaviour 

Source Total Amt 
of loan 
Taken

Rate of 
Finance

Outstanding 
amount in 

INR

When 
taken 

(mention 
year)

Purpose 
of loan*

Whether 
loan waived 

off?

Level of 
satisfaction**

Bank

PACS

Microfinance

RRB (regional rural banks)

SHG

Money lender

Input shops

Friends and relatives

Any Other please specify

*Acquire agricultural machinery or agricultural inputs …….…1,Repay old debt……………..2,For health related expenses.….….3,Marriage…
……….4,Funeral……5,Festival/Other Ceremony................6, Houseold consumption/Purchase household durable…..……….7, Home 
improvement/repair/construction….8, Purchase land………….9, Education…10, Buy livestock……………11 digging a bore well…12, 
installing a motor…..13, Plantation ….14, land lelling…15, ,Other (specify)… …….…99

* *Not satisfied-1, somewhat satisfied-2, satisfied-3, very much satisfied-4 
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B. 3. Seed dependency of the farmers:

Crop Source of information (Fellow 
farmers/print media/radio/ TV/ 

AO/ Research Station/ NGO/ Input 
shops/ others)

Source of seed material (Own/ 
Fellow farmers/Agri. Dept/ Research 
Station/ NGO/ Input shops/ others)

Crop 1
Crop 2
Crop 3
Crop 4
Do you maintain seed stocks (more 
than the current requirement)

Yes/ No

Do you maintain seed of any contin-
gent crop or variety

B. 4. Source of technology / information  

S. 
No.

Agency Availability 
of service or 
technology 

(Yes 1 / No 2)

Frequency of contact
[Weekly-1 /fortnightly-2 
/ monthly-3 / once in a 

season-4 / once a year-5 / 
never-6]

Used the contact to obtain: 
Information-1 / skill-2 / Inputs-3 
/ Credit-4 / Subsidy-5/ Access to 

development programmes/ Others 
(multiple response is possible)

1. Village extension officer

2. Agricultural Officer

3. Agri Scientist from RO’s

4. Pvt agencies (NGO, PVT 
fertilizer dealer etc.,)

5 Others ( Pl mention)

C. Farmers Perception on Climate Change 

C.1 Rank various problems in farming during current period and 15-20 years back 

Sl. No. Problem Rank 15-20 years back Rank Now

1. Soil erosion

2. Stony undulating terrain

3. Low rainfall

4. Changing climate/ climate variability

5. Low soil fertility

6. Unremunerative prices of produce

7. Rising input costs

8. Non-availability of quality seeds of suitable varieties

9. Lack of credit 

10. Pests and diseases

11. Lack of irrigation

12. Socio-political impediments

13 Unfavourable policies (e.g., land acquisition policies of government, 
lack of electricity supply etc)
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14 Others 

C. 2. Do you think that the climate in this locality is changing?

Parameter Codes

Yes 1

No 2

Cant’ say 3

C. 3 IF Yes in Q C.2 then since when are experiencing it?

Parameter Codes

Since last three years 1

Since last five years 2

Since last ten years 3

Since last twenty years 4

Since last thirty years 5

More than thirty years 6

C. 4 How do you perceive the change in following weather phenomenon? 

Codes Parameter
Strongly 
disagree 

Disagree Not sure /No 
Change (1/2)

Agree Strongly 
agree 

a b c d e
1. Summer is getting hotter
i Winter is getting warmer
ii Winter is getting colder
iii Increasing diurnal variation
iv Onset of monsoon advancing
v Onset of monsoon delaying
vi Early withdrawal of monsoon
vii Late withdrawal of monsoon
viii Total rainfall is decreasing 
ix Total rainfall is increasing
x The weather is becoming dry every year
xi The weather is becoming wetter every year
xii There have been strong winds these year 
xiii There have been strong storms these year
xiv Unusually hot days (heat waves)
xv More cold spells or foggy days
xvi More frequent cyclones
xvii More frequent floods
xviii More frequent droughts?
xix Higher salinity
xx Higher tides
xxi Change in snow fall
xxii Increasing frost occurrence
xxiii Traditional weather forecasts are no more valid
xxiv Sea water ingression
xxv Any other specify
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C. 5 What are the main causes of climate change, rank them from major to minor?

Activities Ranking

Excessive De-vegetation /de forestation

Use of chemical fertiliser  and pesticides

Grazing extension 

Settlements expansion 

Cropping extension 

Excessive use of electronic devices including mobile phones

Bush fire 

Increasing Industrialization

Increasing Population

Increasing Pollution

Increasing incomes and lavish lifestyle

Increasing Urbanization

Any other please specify (-------------------------------)

C. 6 How do you perceive the change in natural resources over the past 15-20 years? (Multiple Response Possible)

Codes Parameter  Considerable 
Decrease

Slight 
Decrease

No 
Change 

Slight 
Increase

Considerable 
Increase

a b c d e

1 Vegetation cover 

2 Sight of wild life in the vicinity of 
village

3 Productive capacity of soil

4 Availability of surface water

5 Availability of ground water

6 Access to fire wood

7 Access to fodder

8 Access to forest produces (others)

9 Access to drinking water

10 Others specify

11 Others specify
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D. Impact of Climate Change and Preparedness

D. 1. What are the impacts of climate change on your livelihood?

Parameter Codes

Farming has become secondary occupation now for farmers 1

New generation is preferring non farm occupation 2

Not continuing with farming 3

Other specify---------------------------------------------------------- 9

D. 2. Impact on employment of Agrl labourers (Information is to be collected from labourers only): (per household)   

Parameters the year prior to extreme event year of extreme event

Days Income Days Income

Farm – within village

Farm –outside village

Livestock rearing

Non-farm within village

Non-farm outside village

D. 3. How does the climate change affect / influence your farm activity? (Multiple Response Possible)

Codes Parameter

Strongly 
disagree Disagree Not sure /No 

Change (1/2) Agree Strongly 
agree 

a b c d e

1. Lower groundwater table

xxvi Soil salinity is increasing due to climate change

xxvii Increase in forest fire

xxviii The yearly rains are not supporting crop
production as before

xxix Land productivity is decreasing 

xxx Climate change has lead to frequent Diseases 
infestation leading to crop failures

xxxi The availability of food  is decreasing due to 
climate change

xxxii Climate change has lead to migration of
cattle herder and Men in search of livelihood  
diversification

xxxiii Climate change has lead to the decline of forest 
resources

xxxiv Climate change has lead to the change of livelihood 
system in general
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D. 4. How did you cope or what did you do to cope with the situation of climate related shock?

Coping measure Considerably To some 
extent

Negligibly No change Detail in case 
of change 

Reduced expenditure on food
Consuming unusual food items
Reduced expenditure on cloths
Reduced expenditure on children education
Reduced expenditure on health care
Increased Borrowing
Dis-saving
Increased dependency on PDS
Increased Wage earning
Resorted to Migration
Discontinued children education

Sold livestock

Sold machinery

Sold precious items

Sold land

D. 5. How long does it take to get back to normal situation?  

Parameter Codes
Less than one month 1
One to three months 2
Three to six months 3
Six months to one year 4
One to two years 5
More than two years 9

E. 1. What are the major constraints you have that hinder your coping mechanisms? (Multiple Response Possible)

Codes Parameter Response ( YES-1/No-2)

1. Lack of availability improved seeds

2. Lack of access to water for irrigation 

3. Lack of current knowledge on adaptation methods

4. Lack of information on weather 

5. Lack of credit / capital

6. Lack of market access

7. Lack of savings

8. Lack of institutional support

9. Inadequate research / technology

10. Lack of infrastructure (storage / processing / transport etc)

11. Un-remunerative prices

12. Increasing labour scarcity
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E. 2. What do you think the government should do to deal with climate change and variability? (rank the following) (Most 
important 1 and so on)

S. No. Measure Rank 
1 Afforestation or arresting deforestation
2 Control of pollution
3 Check population growth
4 Develop mega irrigation projects
5 Support watershed programmes
6 Develop small and medium irrigation facilities
7 Better land use planning
8 Improve infrastructure (roads, communication etc)
9 Improve market access

10 Incentives for water saving crops
11 Education and skills of farmers
12 Take people out of agriculture
13 Mechanization
14 Remunerative prices
15 Others






