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Nepalese farmers’ climate change perceptions, reality and farming strategies 

Abstract 

The study investigates whether Nepali farmers’ perceptions of climate change have influenced 

changes in their farming practices over the last three decades (1980 to 2014). Results from a survey 

with 496 farmers across the central and western regions of Nepal show that nearly all farmers 

mainly attributed changes in crop varieties and cropping patterns to technological and market-

related factors and not to climate change. A comparison between farmers’ perceptions and 

meteorological data shows that while their perceptions of changes to the maximum temperature 

did match observed trends, their perceptions of minimum temperature and rainfall changes did not.  

The results indicate that the climate change message in the past 30 years has not been definite 

enough to have a consistent impact on either farmers’ perceptions or their farming practices; which 

may impede their adaptive capacity in dealing with the predicted increased severity of future 

climate change impacts. Because of large variations in the micro-climate of the study locations 

and the locations of the weather stations, the results need to be treated with caution. Indeed, we 

also found that actual changes in climatic parameters and the distances between the weather 

stations from which we obtained the meteorological data and the farming households have 

significant impacts on farmers’ perceptions. However, we suggest that for farmers to effectively 

adapt to climate change, it may be necessary for responsible state and non-state actors to improve 

their communication on expected climate change impacts. 

Keywords: Adaptation, agro-ecology, climate change, cropping pattern, farmer perceptions 
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1.  Introduction 

Climate change diminishes agricultural productivity and threatens global food security. People in 

developing countries, are particularly vulnerable to the effects of climate change, especially those 

depending on nature for their livelihoods (Adger, Arnell, & Tompkins, 2005; Morton, 2007). 

Nepalese farmers are very vulnerable to the threats posed by climate change (Gentle & Maraseni, 

2012) because they highly rely on weather dependent rain-fed agricultural systems for their 

subsistence livelihoods (Devkota, Bajracharya, Maraseni, Cockfield, & Upadhyay, 2011; Devkota, 

Maraseni, Cockfield, & Devkota, 2013). They also have limited livelihood options and low 

adaptive capacity to cope with shocks (Gentle & Maraseni, 2012; Manandhar, Vogt, Perret, & 

Kazama, 2011). Despite its high dependency on agriculture, Nepal has recently turned into a net 

food importer, with hill and mountain regions reporting a food deficit of 14% and 19% respectively 

in 2008 (MOAC, 2009). In order to adapt effectively to the very real phenomenon of climate 

change, farmers need a clear understanding of the actual changes and trends in climatic conditions, 

associated risks, and how to moderate the potential impacts (Esham & Garforth, 2013). People’s 

perceptions of climate change are shaped by various cognitive structures such as trust, climate 

change beliefs and perceived risk (Arbuckle, Morton, & Hobbs, 2015; Aryal, Maraseni, & 

Cockfield, 2014), which in turn are affected by their socioeconomic and cultural backgrounds and 

their attitudes, values and interests (Wolf, Allice, & Bell, 2013). People’s perceptions eventually 

shape their decision-making pathways to adapt to climate change (Evans et al., 2016). 

Farmers’ understanding and perception of climate change is crucial for making adaptation 

decisions (Adger, Huq, Brown, Conway, & Hulme, 2003; Gandure, Walker, & Botha, 2013; 

Tambo & Abdoulaye, 2013). The ability to perceive climate change is an indicator of individuals’ 

and communities’ capability of coping with it, now and in the future (Adger et al., 2003; Füssel & 
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Klein, 2006). Many studies on farmers’ climate change perceptions have been conducted over the 

last decade, mostly in developing countries. Increasingly, these studies also link perceptions to 

adaptive behaviour, and explore whether perceptions match actual climatatic conditions.  

The latter point is relevant in assessing the accuracy of farmers’ perceptions, the understanding of 

which is important, as many adaptation recommendations are based largely on farmers’ 

perceptions (Gbetibouo, 2009; Grothmann & Patt, 2005). Weather varies a lot in the short term, 

while climate change occurs slowly. It is therefore not easy to assess the accuracy of climate 

change perceptions. Additionally, there are large variations in the local micro-climate within the 

regions, in the mountain regions even across shortest distances (Macchi, Gurung, & Hoermann, 

2015; Simane, Zaitchik, & Foltz, 2016) and farmers’ distinct socio-economic characteristics. 

Furthermore, even if farmers perceive past climate change accurately, it is unclear if it is the main 

driver in their decision-making, since other factors such as technology and market access have also 

substantially changed. 

Our study covers all three aspects: perceptions, adaptation, and the accuracy of perceptions. The 

aims are 1) to assess whether farmers’ climate change perceptions are consistent with actual trends 

in climatic variables over roughly three decades (1980-2014); 2) to assess whether farmers’ 

decisions in changing their farming practices are adaptation responses to climate change as 

opposed to responses to other changes such as of markets and technologies; and 3) to assess 

adaptation strategies of those farmers who have indeed perceived climate change. Perception data 

were obtained through a household survey conducted with 496 farmers across the central and 

western regions of Nepal. Meteorological data were obtained from 10 weather stations close to 

sampled Villages.  
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Some studies (Baul, Ullah, Tiwari, & McDonald, 2013; Biggs, Tompkins, Allen, Moon, & Allen, 

2013; Ogalleh, Vogl, Eitzinger, & Hauser, 2012; Varadan & Kumar, 2014; Wiid & Ziervogel, 

2012) have examined whether farmers’ climate change perceptions match actual climatic 

conditions over a period of at least three decades, and also looked at whether adaptation practices 

are climate induced or not. The study by Baul et al. (2013) found that farmers’ perceptions do not 

match actual precipitation data, but all other mentioned studies concluded that farmers’ perceptions 

reflect actual long-term climatic trends, although these studies are mostly qualitative. All of these 

studies also found that adaptation practices were climate induced. 

Many other studies from around the world aimed to match farmers’ perceptions to actual climatic 

conditions, but over a much shorter period of two decades or less (Fosu-Mensah et al., 2012; 

Gbetibouo, 2009; Hou, Huang, & Wang, 2015; Kemausuor, Dwamena, Bart-Plange, & Kyei-

Baffour, 2011; Maddison, 2007; Moyo et al., 2012; Roco, Engler, Bravo-Ureta, & Jara-Rojas, 

2014). Most of these studies found no consistency between perceptions and actual data, but Kibue 

et al. (2016) found a clear relationship between farmers perceptions and actual data. The reason 

for not finding any clear matches could be that this shorter time frame might not have provided 

reliable trends due to the high variability and noise in short-term time series climatic data (Santer 

et al., 2011). 

Nepal has seen a strong warming trend in high altitude areas and no such clear warming trend in 

low altitude areas (Shrestha, Wake, Mayewski, & Dibb, 1999). Weak and missing trends in 

Lowland regions leads to a high variation in climate change trends. Under such circumstances, one 

would have expected that perceptions match actual weather trends, but most existing studies from 

Nepal (Aryal, Cockfield, & Maraseni, 2016; Baul et al., 2013; Chaudhary & Bawa, 2011; Devkota 

et al., 2011; Macchi et al., 2015; Manandhar et al., 2011; Paudel, Acharya, Ghimire, Dahal, & 
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Bista, 2014; Piya, Maharjan, & Joshi, 2012; Uprety et al., 2017) lead to mixed results and reveal 

similar inadequacies as found in previous international studies while comparing farmers’ 

perceptions with actual past climatic conditions. The difference of these studies to ours is that they 

limited their analysis to narrow geographical areas, and that they applied qualitative methods. Our 

study is one of the few to apply quantitative methods to tally how farmers’ climate change 

perceptions to actual climatic conditions inform their adaptation behaviour in Nepal, over a period 

of three decades.  

2.  Data, methods, and analysis  

2.1.  Meteorological data 

Although Nepal has more than 300 weather stations, at the time of our study only 54 stations had 

at least 30 years of weather data on temperature and precipitation. We obtained monthly data for 

the period of 1980-2014, from all 54 stations from the Department of Hydrology and Meteorology 

on the total precipitation, the number of rainy days, the monthly average of daily minimum 

temperature, and the monthly average of daily maximum temperature. Based on cropping times, 

we divided each year into three seasons: spring (February to May), monsoon (June to September), 

and winter (October to January). 

We calculated the trend for each meteorological variable i in each season s (spring, monsoon, 

winter) for the station in each district d by running the following regressions: 

yids = aids + bids t                                                                            (Equation 1) 

Where t denotes the years ranging from 1980 to 2014. For each variable, season, and station, the 

change in i between 1980 and 2014 was calculated by multiplying the estimated trend coefficient 

b by 34. 
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Of the 54, ten weather stations and their respective districts were selected for the study. Since we 

were interested in exploring if perceptions match the actual changes in climate, we chose districts 

with a large altitudinal range, so as to review the different degrees of warming between the high 

and low altitudes. We, therefore, chose ten districts in the central and western region of Nepal, and 

represent three agro-ecological regions of Nepal. 

2.2.  Household survey  

A multistage sampling technique was used to collect a representative sample from the study areas. 

In a first stage, ten districts with weather stations with at least 30 years worth of data on 

temperature and precipitation were selected from different agro-ecological regions of Nepal. Five 

districts (Lamjung, Kaski, Kavre, Dolakha and Nuwakot) were selected from the mountainous and 

hilly areas and five districts (Kapilbastu, Rupendehi, Nawalparasi, Banke and Chitwan) from the 

lowland Terai region. Nepal, like many countries in the Himalayan region, has poor data in general 

and it has the least numbers of weather stations with at least 30 years of data on precipitation and 

temperature. These stations do not provide the actual trend of rainfall and temperatures in the 

mountain region, and the data from the mountain regions have therefore been combined with those 

of the hilly regions. In the second stage, the respective weather station’s Village Development 

Committee (VDCs) or their adjoining VDCs’ were selected (except two VDCs from Kavre 

district).  

Altogether 11 VDCs were purposively selected from the ten districts (six from the five hill and 

mountain districts, and five from the five lowland districts). The selected VDCs were located at 

altitudes ranging from 69 to 2048 m.a.s.l, and between 2 and 32 km from a weather station, with 

an average distance of 13 km. In the third stage, two wards (a lowest administrative division in 

Nepal) were selected randomly from each VDCs as shown in Figure 1. 
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[Figure 1 here] 

Between December 2014 and January 2015, we interviewed 496 household heads. We randomly 

selecting at least 45 household heads from a list of the total ward population of elderly farming 

households in part compiled with the help of village leaders. This list represented the sample frame 

and contained 1743 households. For the purpose of tapping the long-term memory of climate 

events and farming experience, interviewed farmers were at least 50 years old and had lived in the 

same village for the past 30 years. The sampled households represented almost 28% of the sample 

frame (see Table S1 in Supplementary Materials). 

Finding it was not easy to obtain the required information on past climatic events from elderly 

farmers due to lapses in memory, we succeeded in eliciting information from them on a recall basis 

by offering the reference point of a landmark referendum that occurred during 1980. The first 

section included questions on socio-economic characteristics followed by changes in agricultural 

practices, such as in cropping patterns, cropping varieties, and the planting and harvesting times 

of different crops across the three seasons, since 1980. If respondents stated that changes had been 

made, they were asked about possible reasons for the change of practice. We carefully avoided 

making any hints on, or directly mentioning, climate change at this stage of the survey to avoid 

possible bias (Mertz et al., 2010). If a discussion on farmers’ climate change perceptions was 

initiated, they might have felt obliged to say that they had perceived some changes, when in fact 

they had not (Maddison, 2007). 

In the final section of the questionnaire, respondents were asked about their perceptions on various 

indicators of climate change, including if they had observed any changes in rainfall and 

temperatures across the three agricultural seasons since 1980. Those farmers who had perceived 
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changes in rainfall and temperatures were further asked to state their three most important 

adaptation strategies in response to these changes. 

2.3 Data analysis 

We examined whether there is a relationship between farmers’ perception of climate change and 

the actual seasonal change in climatic parameters since 1980. To determine farmers’ perceptions, 

each respondent was asked whether they had observed any changes in the rainfall, and in daytime 

and night-time temperatures during the three cropping seasons (spring, monsoon, and winter), over 

the preceding 34 years. In their responses, they were asked to choose between three scenarios: 

increased (coded as 1), unchanged (coded as 0), and decreased (coded as -1) as seen in Figure 2). 

Using ordered logit models, we conducted a statistical analysis of the relationship between 

perception data and actual climatic data, conducting separate models for each climatic variable 

(minimum temperature, maximum temperature, rainfall, and rainy days in monsoon). The ordered 

logit model is given by: 

𝑦ℎ𝑑
∗ =  𝑥𝑑𝛽1 + 𝑡𝑑𝛽2 + 𝑒ℎ𝑑 , 𝑒|𝑥 ~ 𝑛𝑜𝑟𝑚𝑎𝑙(0, 1) (Equation 2) 

𝑦ℎ𝑑 = {

−1  𝑖𝑓 𝑦ℎ𝑑
∗ ≤  𝜇1 

       0  𝑖𝑓 𝜇1 < 𝑦ℎ𝑑 
∗ ≤ 𝜇2

 1  𝑖𝑓 𝑦ℎ𝑑 
∗ ≥  𝜇2

 (Equation 3) 

 where 𝑦ℎ𝑑
∗  represents the latent and continuous measures of climate change perception by a 

household h near the meteorological station in district d; 𝑥𝑑 is the change in a climate variable at 

the station in district d; td is the distance between the household locations and the closest weather 

stations in district d. β1 and β2 are the coefficients to be estimated and e denotes a random error 

term, which follows a normal distribution. As shown in Equation 3, 𝜇1 𝑎𝑛𝑑 𝜇2 are cut off points 

also presented as threshold category 1 and threshold category 2 in Tables 2, 3, and 4. The changes 



11 

 

in climate variables are the predicted changes in 𝑥𝑑 over the period 1980-2014 from the linear 

trends in each variable in each season, as described in Section 3.1. 

3.  Results and discussion 

3.1.  Actual climatic trends between 1980 and 2014 

A summary of the regressions to indicate the changes in climatic variables over the period between 

1980 and 2014 is provided in Table 1. The first row shows results using data from all 54 stations 

with station-specific intercepts and a common trend. The next two rows show separate data from 

all stations from the hills, mountains and lowlands regions, and the last three rows show results 

using data only from the ten weather stations selected for comparison with farmers’ perceptions. 

[Table 1 here] 

Though both the hills and lowland regions became hotter, the increase in temperature was greater 

at high altitude than at low altitude. There is one exception to this pattern: the lowland regions 

experienced the maximum increase in temperature in winter. In contrast, there was no discernible 

trend in precipitation, not in terms of increase or decrease in rainfall in either the monsoon season, 

which accounts for most of the precipitation, or in spring. However, there was a decrease in winter 

rainfall. 

3.2.  Farmers’ climate change perceptions and adaptation strategies 

Most farmers perceived that rainfall has declined across all seasons (Figure 2). A majority of 

farmers also reported that spring and monsoon temperatures had increased since 1980. However, 

farmers were more divided about their perceptions of changes in winter temperatures, which is 

consistent with the findings of previous studies (Aryal et al., 2014; Devkota et al., 2011; Macchi 

et al., 2015; Uprety et al., 2017). During the survey, farmers reported that rainfall variability was 
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one of the essential determinants of adaptation decisions in farming. They felt that rainfall and 

temperatures have changed during this period, and that rainfall variability has had a higher impact 

on agricultural production than a change in temperature. Most of the respondents did not think that 

a slight rise in temperature would have a serious impact on crop production, although research 

indicates that a rise in temperature would lead to soil moisture loss and desiccation in addition to 

affecting crop production over extended periods (Esham & Garforth, 2013). 

[Figure 2 here] 

About 60% of the farmers improved their water management techniques in response to perceived 

changes in rainfall and rainy days, including digging tube wells, maintaining and repairing local 

irrigation canals and pumping water from the nearest water sources to irrigate their fields. Around 

7% changed their sowing and planting strategies based on the perceived rainfall pattern. About 8% 

changed to early maturing varieties during the period of less and erratic rainfall. Without having 

sufficient and timely rainfalls, farmers do not have enough water in the local rivulets to channelize 

water through local canals to the fields during cropping seasons.  

About 46% of the farmers improved their water management techniques during extremely hot days 

and nearly 25% used pesticides to protect their crops from pests and diseases on hot days or 

periods. About 6% of respondents used seedling protection strategies to protect seed beds from 

heat. About a third of respondents did not have any strategies except waiting for rainfall to start 

again. About 64% applied pesticides to control the pest and diseases during cropping seasons 

which occur due to thick fogs and cold spells. Also, about 6% of respondents used seedling 

protection strategies to protect the seedbed in cold spells and fogs (Table S2 in Supplementary 

Materials). 
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3.3.  Link between perception and actual climate data 

The relationship between actual climatic parameters’ trends and farmers’ observations on climatic 

indicators in the ten study areas is illustrated in the scatter diagrams in Figure 3.  

[Figure 3 here] 

A comparison between farmers’ perceptions and actual trends in maximum temperature for 

different stations during different cropping seasons showed that the perceptions of daytime 

temperatures indeed matched the actual climate data, as shown in Figure 3.2. However, farmers' 

perceptions of minimum temperature and rainfall did not match the actual trends for most districts 

(Figures 3.1 and 3.3).  

We further explored whether there is a relationship between actual and observed climatic variables 

across two different geographical areas (the mountain region including the mid-hills and the 

lowland region). Scatter plots did not show a close relationship between observed and actual 

minimum temperature and rainfall in both the regions. However, perceived maximum 

temperatures matched the actual trend of day time temperature in both the regions (Figures S1 and 

S2 in Supplementary Materials). This might indicate that farmers have overstated the rise in 

minimum temperature across all study areas. The actual change in minimum temperature was 

found to be insignificant for most of the stations regardless of season. The lack of accuracy 

between actual and perceived parameters could be due to the overestimation of poor seasons, 

which indicate that farmers perceive higher risks than actually exist in the environment, or a 

negativity bias (Rao, Ndegwa, Kizito, & Oyoo, 2011). On the other hand, farmers’ perceptions of 

rainfall across cropping seasons showed no clear trend (Figure 3.3). Actual rainfall patterns did 

not match with farmers’ perception that rainfall has declined during the different cropping seasons, 

corresponds with the findings of previous studies (Aryal et al., 2016; Baul et al., 2013). Such 
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inconsistencies in actual changes in rainfall may be due to seasonal and temporal and inter-annual 

variability in precipitation (Simelton et al., 2013). Respondents clearly perceived that late onset 

and early cessation of the monsoon, less rainfall and fewer rainy days were very frequent over last 

three decades. Historical data showed, however, that the actual mean seasonal rainfall and rainfall 

patterns have not declined significantly in the study areas over the last 30 years (Aryal et al., 2016; 

Shrestha et al., 1999). 

This mismatch between actual and perceived climate parameters could be because of the poor data 

from some of the weather stations and the high variability in rainfall with unclear trend. In some 

areas, particularly in the mountain areas, the respondents live far away from the weather stations. 

The data collected from the weather station might not reflect the weather at the villages where 

people live since there is a great variation in micro-climates within the regions (Aryal et al., 2016). 

Another reason might be that farmers are more concerned about weather rather than climate, which 

is an abstract and more scientific phenomenon. Farmers are likely to have forgotten how the 

climate was and their perceptions are rather shaped by recent disastrous events, so there might be 

some overestimation of observed climatic changes (Sutcliffe, Dougill, & Quinn, 2016). The way 

that climate information is circulated among farmers and the scientific community could be 

another potential explanation of divergence between actual and observed climatic variables 

(Imran, Shrestha, & Datta, 2018). 

To further substantiate the findings in Figure 3, we estimated a series of ordered logit models, the 

results of which showed that the actual change in mean maximum temperature of the spring, 

monsoon, and winter was positively and significantly related to farmers’ perceptions of season-

specific maximum temperature (Table 2). 
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[Table 2 here] 

A negative and significant relationship was found between farmers' perception of the minimum 

temperature winter, and the actual change in minimum winter temperature over the last three 

decades (Table 3). This could have been because farmers are less likely to perceive an actual rise 

in minimum temperature during winter nights because they tend to overstate the increase in cold 

during winter, particularly at night. This is consistent with the finding of Goebbert, Jenkins-Smith, 

Klockow, Nowlin, and Silva (2012). 

[Table 3 here] 

Rainfall variability can be measured as the numbers of rainy days, and the total amount of rainfall 

during the cropping season. Less variability in rainfall occurs if the total amount of rainfall does 

not change, but the number of rainy days increases. monsoon rainfall variability is considered to 

be one of the crucial parameters for rice production, therefore, we have included the perception of 

the number of rainy days during monsoon, along with seasonal precipitation, as shown in Table 4. 

[Table 4 here] 

We found a significant negative influence of actual changes in monsoon rainy days on farmers’ 

perceptions of monsoon rainy days (Table 4). For a one unit decrease in actual number of rainy 

days during the monsoon, we would expect an increase of 0.07 in the log odds of perceived number 

of rainy days, all other variables held constant. In other words, a decline in actual rainy days during 

the monsoon was less likely to be perceived by farmers over the last three decades. However, no 

relationship was found between actual changes in seasonal rainfall and seasonal perception of 

rainfall. It is possible that farmers’ perceptions may have been shaped by extreme short-term 

events and proximate environmental conditions, rather than by the actual climatic trends over this 
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long time period, a result also found in previous studies (Osbahr, Dorward, Stern, & Cooper, 2011; 

Ruddell, Harlan, Grossman-Clarke, Chowell, & Chowell, 2012). 

Although farmers perceived changes in climate, their concerns for climate variability seemed 

ambiguous because some of their concerns were economic, and only indirectly related to climate 

change (Mertz, Mbow, Reenberg, & Diouf, 2009). Simelton et al. (2013) argued that farmers' 

perceptions were shaped by recent rather than by long-term climatic phenomena while Li et al. 

(2014) concluded that such inconsistency in the actual and observed rainfall parameters might be 

influenced by reduction in crop productivity in recent years. Alternatively, farmers might be 

perceiving rainfall in terms of frequency and patterns rather than in absolute amounts. This would 

mean that farmers tended to perceive a higher risk than what actually occurs in the environment. 

Vedwan and Rhoades (2001) reported that farmers form their perceptions based on crop-climate 

interaction. More specifically, farmers are more likely to notice and perceive climatic events based 

on past crop performance. For instance, if farmers have higher than usual yields one year, this 

commonly infers that rainfall and other climatic parameters are more favourable during this year 

as compared to other periods when harvests were poor. It is also predicted that farmers’ perceptions 

of climate change depends on short run actual climatic parameters (Shameem, Momtaz, & Kiem, 

2015). In order to test this, we examined the impact of recent climate change trends on perception 

by calculating the mean actual precipitation and temperature trends for the first 17 years, and for 

the latter 17 years, between 1980 and 2014, but did not find any differences in farmers’ perception 

when compared with actual climatic data, as seen in Tables 2, 3, and 4. 
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3.4.  Association between climate perception and distance from weather stations 

Given the sparse distribution of weather stations in some of the regions and the large differences 

in micro-climates, we did some further analyses to explore potential reasons for the mismatch 

between actual and perceived climate parameters. We calculated the distances between the weather 

stations and farmers’ villages and test if this distance has an impact on farmers’ perceptions, 

econometrically and graphically. In the mountain regions larger variations in climatic conditions 

within very short distance exist (Aryal et al., 2016; Macchi et al., 2015; Simane et al., 2016). It is 

assumed that farmers who reside nearby urban areas have more information on weather variability 

since more meteorological stations are available in urban areas providing better data. Therefore, 

the peri-urban farmers in our sample are supposed to have more accurate perceptions on 

temperature and rainfall variability. Thus, we would expect a higher chance of convergence of 

actual and observed data in the peri-urban sample. As the distance between farming households 

and weather station increases, there is a higher chance of mismatch between observed and actual 

climatic parameters due to climatic variations. We found that the distance was positively 

associated with farmers' perceptions of rising season-specific maximum and minimum 

temperatures (Tables 2 and 3) and negatively associated with farmers’ perceptions of seasonal 

rainfall and rainy days of monsoon season (Table 4). Maximum and minimum temperatures were 

positively while rainfall was negatively associated with distances (Figure S3 in Supplementary 

Materials).  

3.5.  Existing agricultural practices 

The most preferred crop combination in the study area consisted of rice, maize, and wheat, a 

combination that has largely remained unchanged since 1980. Nearly all farming households in 

the area followed the same monsoon cropping pattern in 2014 as in 1980 (Figure 4). Very few 
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changes were made during spring cropping patterns, until recent years when some farmers started 

to grow vegetables in small plots, which had previously been left fallow. It is during winter that 

cropping patterns had changed most. While the three main crops of wheat, potatoes, and oilseeds 

had not changed, the proportion of uncultivated land was much higher in 1980. One fourth of 

households who used to keep their lands fallow during winter now used this land to cultivate wheat. 

[Figure 4 here] 

3.6.  Factors affecting farmers’ decisions to change cropping varieties 

About 87% of the farmers have been growing rice throughout the last three decades. Of those, 76% 

of households grew high yielding paddy varieties in 2014. In contrast, during the 1980s, farmers 

used to grow only traditional varieties (Figure 5). Around 72%, particularly from the mountain 

and hill regions grew maize. While all the maize growers used to cultivate traditional maize 

varieties during the 1980s, in 2014, nearly 50% cultivated improved maize varieties. Likewise, 

nearly three fourths of wheat growers had changed from traditional to modern varieties. 

[Figure 5 here] 

The wheat growers cultivated traditional wheat varieties during the 1980s, whereas at the time of 

the survey they grew improved wheat varieties across all geographical regions of Nepal, from the 

lowlands and the hill and mountain areas. Farmers grew improved rice, wheat and maize varieties 

at the time of the survey because these crop varieties can grow even in dry periods and under 

erratic rainfall. These improved crop varieties are also early maturing, drought and pest resistant 

and highly productive as compared to the traditional varieties. For millet this is not the case, 

although it is one of the predominant crops grown in the rain fed plots of the hill and mountain 

regions. In summary, the study found a significant increase in the use of modern varieties of cereal 
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crops over the last three decades, except for millet due to the unavailability of improved millet 

varieties. 

3.7 Reasons for changes in farming practices 

There is a wide range of reasons for farmers to change their farming practices. Surprisingly, no 

respondent stated to have changed cropping patterns in response to climate change directly, instead 

indicating a response to technological and market-related changes (Figure 6) as supported by Mertz 

et al. (2009). Around 10% of the farmers changed their monsoon season’s cropping pattern, 

particularly in the hill and mountains regions, from millet to potatoes and other cash crops such as 

oranges (Figure 4). Among these, most changed their cropping patterns with the primary objective 

of profit maximization. Similarly, 42% changed their cropping pattern in the winter season. Most 

farmers (85%) changed their cropping pattern and grew potatoes and wheat in 2014 on the plots 

that used to lie fallow in the winter season during the 1980s. This change was primarily in response 

to new market situations and better technologies available in 2014. Farmers’ expectations of higher 

yields/profits and changes in irrigation facilities were the main causes of changes in cropping 

patterns during the winter, though food shortage was also a factor (Figure 6). Additionally, 

approximately 10% of farmers who changed their spring cropping patterns and started to grow 

vegetables and potatoes from fallow plots (Figure 4) did so because of market and technologically-

related reasons. 

[Figure 6 here] 

Of the 67% of farmers who changed their rice and wheat varieties between 1980 and 2014 (Figure 

5), about 63% changed their crop varieties in response to market signals, 20% because of 

technological changes and 17% in response to interventions of non-governmental organisations 

and the unavailability of local varieties. 
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In a similar vein, approximately 80% of respondents reported technological improvements in 

relation to irrigation facilities (such as the construction of irrigation canals, shallow or deep tube 

wells), availability of new drought and pest resistant crop varieties and market-related changes as 

the main reasons for changing the crop varieties of wheat, maize, and rice (Figure 7). A few 

respondents reported that they had adopted improved varieties of maize because traditional 

varieties were unavailable. Our findings thus contradict previous findings (Manandhar et al., 2011; 

Ogalleh et al., 2012; Paudel et al., 2014; Tambo & Abdoulaye, 2013), which assert that farmers 

change their farming practices in response to a changing climate. Others, (e.g. Chalise, Maraseni, 

and Maroulis, 2015) concluded that both, climatic and non-climatic factors (such as emerging 

technological adaptation and alternative sources of income) determine farmers’ choices for 

farming practices. 

[Figure 7 here] 

Our data analyses do not clearly show that climate is the main driver of changing cropping varieties 

and cropping pattern at least in the study areas, though this result might be influenced by limited 

sample size. This does not necessarily mean that climatic attributes are not the underlying causes, 

but the direct cause is hardly attributed to climatic factors (Mertz et al., 2009).  

Most of the farmers clearly stated that temperature has increased during monsoon and spring 

seasons and that the amount of rainfall and rainy days have declined across all seasons. They also 

reported increasing numbers of cold spells in the lowland Terai region in winter and frequent late 

onset and early cession of monsoon rainfall during the last three decades. Farmers deployed 

different technological adaptation strategies such as shifting planting and harvesting times, 

planting early maturing crop varieties and choosing drought and pest resistant crop varieties. This 

can, to some extent, reduce crop productivity loss from rising temperatures, cold spells, droughts 
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and declining and erratic rainfall. Erratic and unpredictable rainfall induces different water 

management techniques such as pumping water from nearest water sources to irrigate crops in the 

lowlands and shifting cropping patterns such as from spring paddy to dry paddy and other cash 

crops which require less water. Technological innovations in agriculture are clearly an important 

response to address the heterogeneity and uncertainty of climate change impacts (Zilberman, 

Lipper, McCarthy, & Gordon, 2018). Farmers who cultivated rain-fed plots in the mid-hills simply 

often waited for the monsoon to start and do not apply any other strategies. 

4.  Conclusion and policy implications 

To some extent Nepalese farmers had accurate perceptions of how climate parameters have 

changed over the last three decades which in turn could have influenced their cropping practices. 

Their perceptions of the maximum temperature matched well actual seasonal changes in maximum 

temperature during the last three decades while perceptions of changes in minimum temperature 

and rainfall over the period was not accurate. Farmers also tended to report a decline in rainfall 

regardless of whether their local weather station indicated a declining trend or not. This means 

farmers were precautious about risks and tend to overestimate risks from climate changes to their 

agricultural production. However, the perceptions were often not sufficient to motivate farmers to 

change their farming practices over the last three decades. Farmers stated to have changed their 

cropping varieties and cropping patterns in response to technological changes and market signals 

rather than in response to perceived climatic changes. Those farmers who perceived rising 

temperatures and more erratic rainfall in the past three decades have mainly applied three 

adaptation strategies: better water management practices, use of pesticides and growing early 

maturing varieties. Poor data from weather stations and the large variations of micro-climates 
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within regions, particularly in the mountains and mid-hills, mean that the results need to be treated 

with caution. The further farmers lived from the weather stations from which we obtained the 

meteorological data, the less likely were they to perceive the actual changes in climate patterns 

accurately. 

However, we suggest that the climate change message in Nepal between 1980 and 2014 might not 

have been definite enough to have a consistent impact on farmers’ perceptions and on their 

agricultural practices. There was weak evidence of farmers’ changing their practices in response 

to climate change suggesting that if farmers are to effectively adapt to future climate change, there 

needs to be improved communication by the government, policy makers, and any other concerned 

parties, about expected climatic changes, and the need for adaptation of farming practices. 

Understanding farmers' perception of climatic attributes would help policy makers and planners to 

take appropriate adaptation and mitigation measures, in order to cope with recent changes in 

climate or climatic trends. It would also help them formulate suitable policies on climatic 

variability in order to lessen the impact of climate change. The Government of Nepal could 

disseminate clear and concise information on climatic parameters among farmers in a timely 

manner in order to help the farming community to choose appropriate crops and cropping patterns, 

such as to avoid the adverse changes of weather conditions. Such climatic predictions would help 

farmers to cope with and adapt to climatic uncertainty for the purpose of saving their crops and for 

enhancing crop productivity. 
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Figure 2: Farmers' perceptions of different indicators of climate change (%) 

 

 

Figure 3: Actual versus observed changes in climatic parameters (1980-2014) 
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Note: Each dot refers to one weather station’s village or adjoining village. The total 30 dots represent ten weather 

stations’ villages for three cropping seasons (spring, monsoon, and winter) in each scatter plot. A filled symbol 

indicates that actual climatic changes were significant at the 5% level while a hollow symbol indicates insignificance. 

Horizontal axes of the first and second scatterplots indicate the total changes in actual minimum and maximum 

temperatures over the 30-year period; the vertical axis showing the percentage of farmers who perceived changes in 

minimum and maximum temperatures. The vertical axis measures the difference between the proportion of 

respondents who perceived a temperature increase (1) and of those who perceived a temperature decline (-1). 

Similarly, the horizontal axis of the third scatterplot demonstrates actual changes in rainfall in millimeters since 1980 

and vertical axis measures the difference between the proportion of farmers who believed the rainfall has increased 

and the proportions of farmers who believed rainfall has decreased. 

 

Figure 4: Changes in farmers’ most preferred crop choice combinations across seasons 
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Figure 5: Changes in farmers’ cropping varieties over the last three decades (% of farmers) 

 

Figure 6: Farmers’ main reason for changing cropping patterns (% of farmers) 

0 20 40 60 80 100

Millet 2014

Millet 1980

Wheat 2014

Wheat 1980

Maize 2014

Maize 1980

Rice 2014

Rice 1980

Rice(N=432), Maize(N=354), Wheat(N=231) and Millet(N=163)

Traditional Improved



33 

 

 

 

Figure 7: Farmers’ main reasons for changing crop varieties (% of farmers) 
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Table 1: Estimated changes in climatic variables by cropping season, 1980-2014 

 Temperature (°C) Rainfall (mm) 

Weather Station 

 

Spring  

Max 

Monsoo

n 

Max 

Winter 

Max 

Spring  

Min 

Monsoon 

Min 

Winter  

Min 

Spring 

 

Monsoon 

 

Winter  

 

Nepal  

(54stations) 
2.33*** 1.27*** 1.05*** 0.64*** 0.31*** 0.28*** 3.2 -1.6 -10.7*** 

Lowland regions  

(16 stations) 
0.8*** 0.65*** -0.4** 0.61*** 0.15 0.41** 7.8** -11 - 10.2** 

Hills and Mountains 

(38 stations) 
1.88*** 1.55*** 1.73*** 0.66*** 0.38*** 0.22*** 1.2 2.6 -10.9* 

Study area  

(10 stations) 
1.48*** 1.19*** 0.78*** 0.66*** 0.42** 0.39* 16.3*** 10.2 -11*** 

Lowland study area  

(5 stations) 
0.59** 0.70*** -0.7*** 0.76*** 0.09 0.42* 21.3*** -19.3 -12.5** 

 Hills and mountains 

study area  

(5 stations) 

2.27*** 1.6*** 2.18*** 0.56* 0.78*** 0.37 11.6 38.4 - 9.64* 

Note: Changes are calculated as the coefficient on year multiplied by 34. * indicates the significance of trend coefficient at 10% level, ** 

significance at 5% level, *** significance at 1% level
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Table 2: Ordered logit models of perceived changes in seasonal maximum temperature 

Dependent variables: Farmers’ perception on maximum temperature  

(1: Increased, 0: Unchanged. -1: Decreased) 

Explanatory 

variables 

(1) (2) (3) 

Actual parameters Spring max Monsoon max Winter max 

Monsoon max  0.97***(0.18)  

Winter max   0.32***(0.05) 

Spring max 0.37*** (0.10)   

Distance to weather 

station 

0.08***(0.01) 0.06***(0.01) 0.02*(0.01) 

Threshold  

(category 1) 

-0.46** -0.62** -0.09 

 (0.27) (0.30) (0.17) 

Threshold  

(category 2) 

0.81*** 0.94*** 1.11*** 

 (0.27) (0.29) (0.18) 

Observations 496 496 496 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 3: Ordered logit models of perceived changes in seasonal minimum temperature 

Dependent variables: Farmers’ perception on minimum temperature  

(1: Increased, 0: Unchanged. -1: Decreased) 

Explanatory 

variables 

(1) (2) (3) 

Actual parameters Spring min Monsoon min Winter min 

Monsoon min  0.44** (0.16)  

Winter min   -0.21*** (0.06) 

Spring min -0.08(0.08)   

Distance to 

weather station  

0.06*** (0.02) 0.05***(0.02) -0.01(0.01) 

Threshold 

(category 1) 

-1.32*** -1.69*** -0.89*** 

 (0.19) (0.23) (0.15) 

Threshold 

(category 2) 

-0.04 -0.21 0.20 

 (0.20) (0.22) (0.15) 

Observations 496 496 496 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 4: Ordered logit models of perceived changes in seasonal rainfall  

Dependent variables: Perception on seasonal rainfall and rainy days (Decreased: -1, Constant: 

0 and Increased: 1) 

Explanatory variables  (1) (2) (3) (4) 

Actual parameters Spring rain Monsoon rain Winter rain Monsoon 

rainy days 

Monsoon rain 
 

-0.0001 

(0.001) 
  

Winter rain   
-0.01 

(0.02) 
 

Spring rain 
0.01 

(0.02) 
   

Monsoon Rainy days     
-0.07*** 

(0.03) 

Distance to weather 

station 
-0.05**(0.02) -0.26***(0.10) -0.03***(0.02) -0.43***(0.12) 

Threshold (category 1) 
0.36* 

(0.20) 

-0.22 

(0.67) 

0.87*** 

(0.26) 

-1.16* 

(0.70) 

Threshold (category 2) 
1.76*** 

(0.20) 

1.02 

(0.64) 

1.84*** 

(0.24) 

          0.12 

         (0.67) 

Observations 496 496 496 496 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table S1: Details of sampled households in the study areas 

S.N 
Sample 

Districts 
HHs 

Sample 

VDC/Municipality 

Total 

VDCs 

HHs 

Sampled 

Wards 

Total 

HHs 

HHs’ 

heads 

above 

50 

years 

Sample 

HHs 

1 Rupendehi 163916 Madhubani 1073 8, 1 324 128 45 

2 Nawalparasi 128793 Hakui 1044 6, 8 253 98 45 

3 Kapilbastu 91321 Fulika 920 5, 6 237 103 45 

4 Kavre 80720 
Khusadevi  1549 7, 6 378 164 45 

Panuti 5943 13, 7 548 241 45 

5 Kaski 125673 Lumle 1056 4,5 372 160 45 

6 Lamjung 42079 Khudi 826 1, 6 374 172 45 

7 Banke 94773 Bageshori 2840 3,4 541 173 45 

8 Dolakha 45688 Jiri 1899 5,9 469 213 45 

9 Nuwakot 59215 Okharpauwa 1510 3,6 322 145 45 

10 Chitwan 132462 Meghauli 3086 4,6 431 146 46 

              1743 496 

Source: Population census of CBS (2011) and field work. Note: HHs: Households 
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Table S2: Households’ level adaptation strategies (Multiple responses in %) 

Adaptation strategies 

 Less rainfall/erratic 

rainfall time 

(N=475) 

 More hot 

days(N=439)  

 More foggy 

days/cold 

spells(N=323) 

Cropping pattern change  2.11 (10) 1.01 (5) 4.02 (13) 

Short duration crops  7.58 (36) 5.24 (23) 4.33 (14) 

Better water management 

practices  60.84 (289) 45.79 (201) 2.79 (9) 

 Hybrid crops(with less water)  1.89 (9) 0.91 (4) - 

 Use of pesticides  5.26 (25) 23.68 (104) 63.78 (206) 

 Use of chemical fertilizers  5.26 (25) 5.01 (22) 1.55 (5) 

 Seedlings protection 

Strategies.  2.01 (10) 6.15 (27) 5.26 (17) 

Changing sowing/planting 

Strategies  6.95 (33) 3.64 (16) 0.93 (3) 

Others (Waiting  for rainfall or 

do nothing)  33.05 (157) 31.90 (140) 29.10 (94) 
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Figure S1: Actual versus observed changes in climatic parameters in Terai region (1980-2014) 
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Actual versus observed changes in climatic parameters in Terai region (1980-2014)
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Figure S2: Actual versus observed changes in climatic parameters in mid hills and mountain region 

(1980-2014) 
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Actual versus observed changes in climatic parameters in midhill and mountain region (1980-2014)
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Figure S3: Perceived changes in actual climatic parameters Vs household distance from weather 

stations 
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