
Journal of Environmental Research And Development         Vol. 5 No. 2, October-December 2010 

 431

A PRELIMINARY STUDY ON FARMERS’ PERCEPTION 
ON AND DETERMINANTS TO CLIMATE CHANGE 

BASED ON A CASE FROM CHINA 
 

Lu Yarong 
 

School of Agricultural economics and Rural development, Renmin University, Beijing 
(CHINA) 

 
 
 

Received  July 10, 2010                                         Accepted  October 05, 2010 
 

ABSTRACT 
 

This study is based on the sampling survey data of farmers in Shandong province of China. 
The Study tells us the 70% of interviewed farmers are in a certain degree aware of climate 
change and 30% of farmers think the climate is not changed. But most of farmers don’t 
really know the reasons of climate change. The paper uses the binary logistic model to 
analyze the determinants to affect the perception of farmers on climate change and the 
analysis results show us that main determinants to affect the farmers’ perception are gender, 
higher educational level, per capita total income and livestock income. Other factors are not 
statistically significant to affect the perception of farmers, such as working time in farmland, 
one year, farming lifetime of farmer, lower educational level, proportion of farming income 
and agricultural subsidies. In a word the present farmers are short of perception on climate 
change and most farmers don’t have good preparations for adaptation to climate change. So 
we think it is impossible for the farmers to improve the self-awareness of to climate change. 
It is necessary to play the important role of governments to help farmers to cope with climate 
change risks. The governments should strengthen the education to farmers, improve the 
degree of commercialization and the income of husbandry and increase the subsidy of grain 
to improve the perception of the farmers.  
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INTRODUCTION 
In one recent century global warming is an 
indisputable fact (IPCC, 2007). The warming 
and extreme climate events make human 
facing all kinds of challenges. Especially it is 
a key determinant for agriculture department 
because agricultural production is 
determined by natural climate and at the 

same time agricultural production will 
directly affect human being survival. In the 
past 25 years, global warming has led to 
output   decrease of major grain in the world. 

Due to warming, the wheat, corn and barley 
reduce 40 million tons per year from 1981 to 
2002.1  Since nearly 100 years, China's 
average annual surface temperature has 
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significantly increased about 0.8°C Celsius 
which is similar to 0.74℃ increase of 
average global temperature.2 In recent 50 
years, China’s warming is obvious in 
particular. Experts predict that climate 
change will have a significant impact on 
agricultural production. If you do not take 
any measures, to the end of 21st century, half 
of China's major crops (such as wheat, rice 
and maize) yield will decrease maximum of 
37%. This will affect the long grain security 
of China. The research results show that 
China spring wheat production relied on 
irrigation and rain will be reduced by 17.7% 
and 31.4% due to global warming. It is 
estimated that by 2030, China's overall crop 
production may be reduced from 5% to 10% 
because of warming.3 
The condition and structure of agricultural 
production have been transformed a lot 
because of climate change, which not only 
threatens grain security of the world, but also 
increases the fluctuation of farmers’ income. 
Therefore faced the changed climate, all 
governments recognize the importance to 
cope with and adapt it for food security and 
poverty reduction. In the macro-level some 
country governments have made programs to 
slow down climate change, but they can’t 
stop the steps of climate change. Anyone 
must face the fact of global warming. So the 
key to cope with climate change is adaptation 
to climate change for agriculture. 4 
Then in the micro-level farmers must directly 
face the challenges of climate change to 
adapt it5,6. Since the farmers are the main 
body to adapt climate change, we should 
know the farmers’ perception on and 
adaptation to present climate change. 7  
This paper intends to do some researches 
about the farmers’ perception on and their 

adaptive behaviors to climate change in 
agriculture and try to find some determinants 
to affect their perception and adaptation. The 
paper is organized as follows. Literature 
review briefly makes a description about this 
topic. The survey methods and sample 
description tell us how to collect data. The 
fourth section is an analysis on the 
perception of farmers on climate change. The 
fifth section is an analysis on the adaptation 
to climate change. The last one is conclusion 
and suggestion. 

METHODOLOGY 
Description of climatic characteristics of 
Dezhou 

Dezhou City is a traditional agricultural area, 
located at the north shore of the Yellow 
River, northwest of Shandong Province, 
between latitude 36°24'~38°0' and longitude 
115°45'~117°24', which is a warm and semi-
humid monsoon climate zone. Here are four 
seasons. There are enough rainfall and 
adequate light. The frost-free period is long. 
The 84.34% of soil texture is sandy soil and 
4.63% is clayey soil. It is suitable for wheat, 
corn, cotton, oilseeds, vegetable and other 
crops. 
Dai Yutian et al. (2006) thought that in the 
nearly 40 years Dezhou showed a marked 
decline in precipitation. 8 Shi Huilan et al. 
(2007) showed that Dezhou city’s dryness 
increased from 1.45 to 1.64 compared from 
1981 to 2005 with 1951 to 1980. The whole 
climate has changed from sub-humid to 
semi-arid climate. The precipitation of 
counties of Dezhou is decreasing 19.64 mm 
per 10 years and the temperature is rising 
0.11 degrees Celsius per 10 years, especially 
0.30 degrees Celsius higher in winter. The 
northern counties have been changed from 
the original frozen zone to partial frozen 
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zone and all the city area are partial frozen 
area. 9 
Meteorological researches show that there is 
climate change phenomenon in Dezhou area, 
which is the basis for the feasibility and 
necessity of climate change-related cognitive 
and adaptive behavior researches.  
Survey methods 
In this paper the main survey methods are 
non-probability random sampling and 
questionnaire survey method of rural 
households. The survey date is July 2008 and 
the location is 9 villages of 3 townships 
located at Qihe County of Dezhou City, 
Shandong Province. Ultimately 296 valid 
questionnaires are available. 
Sample description 
Among the 296 respondents, 60 (20.27%) of 
them are female and 236 (79.73%) are male. 
The average age of them was 48.7 years old. 
The oldest is 75 and the youngest is 25 years 

old. They engage farming for average 28 
years and longest one is 60 years. The 
average educated level of them is close to 
junior high school. In 2007, the average 
family total income was 24,844.63 Yuan and 
per capita household total income is 7,742.84 
Yuan Table 1. The rural household income 
is from diversified channels. The most 
important income is from the farming and the 
second is from the wage income as the 
employee. The third income is from the 
grazing and the fourth is from the self-
employed industries and commercials.   

From the education level, 16 farmers are 
illiterate. The 88 farmers graduated from the 
primary school, 139 ones graduated from the 
junior school, 41 ones graduated from the 
high school, 10 ones graduated from 
secondary technical school and 2 ones 
graduated from the college. 

Table 1 : Characteristics of respondents and rural households used in analysis 

 Maximum Minimum Mean Variance 

Gender 1 0 0.7973 0.40 

Age(year） 75 25 48.67 11.23 

Farming Life(year） 60 0 27.88 12.23 
Educational Levela 5 1 2.82 0.92 
Livestock income(Yuan） 174000 0 3573.64 13077.49 

Farming income(Yuan） 200000 0  10733.98 12984.37 

Total family income(Yuan） 210000 0 24844.63 22114.65 

Per capita total income（Yuan) 105000 0 7742.84 9723.18 

Agricultural subsidies (Yuan) 3900 0 325.64 347.39 
aNote : The codes of educational level are as follows: illiterate=1; primary school=2; junior 
high school=3; high school and secondary school = 4; junior college and above=5. This 
table and subsequent analysis of individual farmers are respondents. 
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Analysis on the farmers’ perception on 
climate change : 
Farmers’ perception to whether climate is 
changed 

Climate change refers to an average weather 
change in a certain period and perception 
means the understanding and feeling of 
farmers to this change. This paper makes use 
of the understanding and feeling of farmers 

to temperature and precipitation changes 
where they lived within the past 10 years to 
measure their awareness of climate change.  

Cognitive outcomes are divided into two 
groups. One is “Yes”, which means some 
farmers recognize the climate is changed in 
last 10 years and another is “no”, which 
means some farmers don’t think so.   

Table 2 :  Perception of different characteristic farmers on climate change 

 
 Respondent’s amount and percentage 

Total  
 Perception is “yes” Perception is “No” 

Gender 
female 46 (76.67) 14 (23.33) 60 
male 162 (68.64) 74 (31.36) 236 

Age  

Under 30 5 (71.43) 2 (28.57) 7 
30~40 48 (72.73) 18 (27.27) 66 
40~50 55 (70.51) 23 (29.49) 78 
50~60 63 (72.41) 24 (27.59) 87 
60 above 37 (63.79) 21 (36.21) 58 

Educational 
level 

1 8 (50.00) 8 (50.00) 16 
2 62 (70.45) 26 (29.55) 88 
3 97 (69.78) 42 (30.22) 139 
4 39 (76.47) 12 (23.53) 51 

5 2 (100.00) 0 (0.00) 2 

Farming 
lifetime 

Under 10  14 (82.35) 3 (17.65) 17 
10~20 31 (64.58) 17 (35.42) 48 
20~30 70 (76.09) 22 (23.91) 92 
30~40 43 (68.25) 20 (31.75) 63 
40~50 42 (66.67) 21 (33.33) 63 
50 above 8 (61.54) 5 (38.46) 13 

Total 208 (70.27) 88 (29.73) 296 
 

RESULTS AND DISCUSSION 
The results show that 208 (70.27%) 
respondents think climate is changed in local 

past 10 years and 88 (29.73%) ones don’t 
think so. Among the 208 respondents, 46 
ones are female and 162 are male. In terms 
of age groups, there are no obvious 
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perception differences between age groups, 
which is basically maintained at 70% level in 
every age group Table 2. In different 
educational level, it is obvious that the higher 
the educational level of farmers is, the 
greater the likelihood of perception on 
climate change is. According to the literature 
review, usually it is believed that the longer 
farmers engage in agricultural production, 
the greater the likelihood of perception on 
climate change is.  
However the description result has shown no 
significant correlations between perception 
and farming lifetime. This is related with the 
quantities of respondents in different farming 
time level or individual differences of 
subjective feeling to climate change. 

Channels of farmers’ perception on 
climate change 
Among the 208 interviewed farmers who 
think the climate is change, 198 (95.19%) of 
them recognize the climate change by their 
self-feelings or experiences; 30 of them 
know the message of climate change through 
the TV Table 3. Fewer people are through 
radio, newspapers and networks to get the 
information. In all the channels that the 
farmers perceive the climate change are 
relatively simple and basically by self-
feeling. All kinds of news media don’t play 
important roles in improving the perception 
of the farmers.  

Table 3 : Channels to perceive the climate change for 208 farmers who say “Yes” 

Channels Amount   Percentage (%) 

Self-feeling 198 95.19  

TV 30 14.42  

Radio 2 0.96  

Newspaper 3 1.44  

Networks 1 0.48  

Relatives 1 0.48  

Total 235  

Note: the farmers’ choice is multiple.  
Farmers’ perception on the performance 
and causes of climate change 
Among 208 respondents who think climate 
change, 179 (86.06%) think the performance 
of climate change is temperature rising and 

climate warming. 60 of them think the 
precipitation is reducing and 43 of them 
think extreme climate events often occur. 
Another 5 think the climate change increased 
the rainfall (Table 4). 



Journal of Environmental Research And Development         Vol. 5 No. 2, October-December 2010 

 436

Table 4 :  Farmers’ perception on performance of climate change 

Performance Amount  Percentage (%) 

Temperature rising 179 86.06  

Precipitation reducing 60 28.85  

Precipitation increasing 5 2.40  

Extreme climate events often occur 43 20.67 

Note: the farmers’ choice is multiple. 
About the causes of climate change, 146 of 
208 respondents answered “no”, which mean 
they don’t know the causes. 43 of them 
thought they know the causes of climate 
change and 19 didn’t make answers. The 
detailed causes of climate change were 
further inquired and the answers were 
various, which were urban development, air 
pollution, too many factories, industrial 
emissions, and so on. From these answers we 
could see that the farmers didn’t understand 
the accurate causes of climate change even if 
they thought they knew the causes.  
Farmers’ perception on whether or not 
climate change affects the agriculture 
During the survey, 179 of 208 respondents 
thought “climate change affect the 
agricultural production”, 27 of them thought 
“no effects to agriculture” and 2 of them 
thought “they don’t know”.  
Through the interviews, respondents 
indicated that effects of climate change on 
agriculture were as follows: to increase more 
pests, warm winter, serious drought, 
hurricane and other extreme events. The 
results of climate change were to cut the 
wheat production, delay the irrigation time, 
increase agricultural input and so on. These 
show that climate change has been put 

impacts on agriculture, but farmers still don’t 
pay more attentions to it.  
Analysis on determinants to affect the 
farmers’ perception on climate change 
Based on the sample description and 
literature review, it follows that farmers’ 
perception is mainly related by gender, 
educational level, farming life, proportion of 
farming revenue in the total family income, 
per capita income of household, livestock 
income and agricultural subsidies.   
At present in China, the men and women are 
equal as the main labor force in the 
agricultural production based on the rural 
household unit. Especially on the 
background that the male immigrates are 
growing, the female labors in rural country 
are playing more and more important roles. 
Therefore we are difficult to judge the 
direction of gender impact on farmers’ 
perception.  

This article also assumes that the higher the 
educational level of farmers are, the more 
capable they can observe climate change on 
agricultural production and the easier they 
understand the climate change. The longer 
farming life is, the more familiar to 
agricultural production they are and they are 
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more likely aware of climate change. The 
larger proportion of crop income to 
household income is, the more concerned 
about the factors (including weather 
conditions and climate change) to affect the 
agricultural production the farmers are. The 
higher the per capita household income is, 
the more likely they recognize the climate 
change.  
The poultry and livestock are dependent on 
and vulnerable to climate change, especially 
extreme weather. For example, the high 
temperature can increase the probability of 
their sudden illness and heavy rain will cause 
damages to animal house and livestock 
deaths.  

Thus this paper thinks that the higher the 
livestock income of the rural households is, 
the more concerned about the climate change 
the farmers are. The agricultural subsidy is 
the important way to encourage agricultural 
production. Now China still don’t carry out 
some special subsidies to adapt to climate 
change, but like seed subsidies, agricultural 
machine subsidies and other subsidies of 
agricultural irrigation facilities can induce 
the farmers to perceive the climate change. 
Therefore this paper assumes that the 
agricultural subsidies could improve the 
farmers’ perception on climate change. 
In this paper the empirical logistic model is 
used to analyze the determinants of farmers’ 
perception on climate change. The model is 
as follows: 
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1
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Table 5 shows that the codes of variables, 
their definitions and expected directions. 
Using Stata10 software, model estimation 
results (Table 6) indicate that the model fits 

better. The farmers’ perception is affected by 
gender, educational level, family income and 
per capita income of household. The effect of 
gender on the perception variable is negative, 
which shows that the female farmers are 
more vulnerable to climate change than the 
male. One possible reason is that women are 
more sensitive to weather compared to men.  

As educational level is a classification 
variable and illiterate is the control group, 
the results show the three educational levels 
of primary, middle and high schools aren’t 
statistical significant, while the educational 
level of college and above is significant in 
the 10% level.  

This means education will have some 
impacts on farmers’ perception when the 
educational level is higher than the high 
school and secondary school. 
The results also show that the per capita total 
income of rural household and livestock 
income are significant and positive to affect 
the perception. The possible explanation is 
that the higher the per capita household 
income is, the more sensitive to climate 
change the farmers are. And the higher the 
livestock income is, the more likely 
concerned about the climate factors to affect 
the livestock income, such as temperature, 
rainfall and extreme weather events. The 
farming lifetime doesn’t significantly affect 
the farmers’ awareness of climate change, 
which does not match with the assumptions. 
One possible reason is that the longer the 
farming lifetime is, the bigger the farmers’ 
ages are and the stronger their ideas of 
traditional agriculture are. So their abilities 
are weaker to accept the new concepts and 
recognize the climate change.  
At the same time the agricultural subsidies 
have no significant effects on farmers’ 
cognition, which does not match with the 
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assumption. The possible reason is that the 
direct goal of governmental agricultural 
subsidies is to improve the farmers’ 

enthusiasm to engage in agricultural 
production and indirect effect to improve the 
awareness of climate change is unobvious. 

Table 5 : Definition of variable in model (1) and anticipated effect direction 

Variable  Code   Definition Direction 

Whether or not to 
recognize climate 
change 

y Yes=1； 

No=0 

- 

Gender x1 Male=1； 

Female=0 

？ 

Educational level x2 illiteracy=1 (control group); 
primary school=2; junior high 
school=3; high school and 
secondary school =4; college and 
above=5 

+ 

Farming lifetime x3 Years that farmers engage in 
agriculture 

+ 

Proportion of farming 
income 

x4 Percentage of farming income to 
total income of rural household (%) 

+ 

total income Per capita  x5 Every household total income 
divided by family population 
number  

+ 

Livestock income x6 Total livestock income (Yuan) + 

Agricultural subsidy x7 Subsidies of seed, agricultural 
machine, irrigation furniture, et al. 
(Yuan) 

+ 
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Table 6 :  Determinants of farmers’ perception on climate change 

Variable Coefficient Standard Error z 

Gender -0.6980* 0.3793 -1.94 

Educational level     

    2  0.7326  0.5700 1.27 

    3  0.6970  0.5900 1.18 

    4  0.8567  0.645 1.30 

    5 2.1667*  1.2120 1.79 

Farming lifetime -0.0023 0.0132 -0.19 

Proportion of farming income -0.0115  0.5352 -0.02 

Per capita total income 0.0001*  0.0000 1.89 

Livestock income 0.0001*  0.0000 1.88 

Agricultural subsidies  0.0004  0.0006 0.72 

constant  0.0383  0.7657 0.05 

Log Likelihood                 -165.1765 
2P                      0.0623 

Note：*, ** and ***, respectively, mean significant level at 0.1, 0.05 and 0.01. The sample 
size is 291. 

Farmers’ adaptation to climate change : 
Farmers are whether or not to take 
measures to adapt climate change.  
The data shows us that less than half of the 
interviewed farmers take the measures to 
adapt the climate change. The 154 (52%) of 
the 296 farmers don’t take any adaptation 
measures. It’s happy to find the 121 farmers 
of the 142 farmers to take adaptation 
measure are initiative to adapt the climate 
change.  So we can make a conclusion that 
the 85% of the 142 farmers is willing to 
adapt the climate change and is positive to 
cope with the climate risk. Certainly we can 

find the half of the interviewed farmers don’t 
have the conception of the adaptation to 
climate change. 
Types of measures and priority order 
About the types of adaptation measures, we 
find in the first priority order the main 
measures are to adjust the farming season, to 
increase input and to adjust crop varieties. 
Some measures are not considered by the 
farmers, especially to give up farming, to buy 
agricultural insurance, to change to 
husbandry and to forgive agriculture. We 
find no farmers are willing to forgive 
agriculture and farming. They usually like 
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diversification. Of course they also are short 
of some risk consciousness and therefore the 
measure adaptation types taken are 
controlled by farmers.   
Information sources of adaptation 
measures taken by farmers 
The 89 of 142 farmers mainly take the 
adaptation measure according to their 
experience. Partly the 13 farmers get the 
information by the TV and broadcast, the 12 
farmers get the information from 
technological extension staff and the 11 
farmers think it is from the village cadres. So 
it is necessary to enlarge the information 
channels to help farmers to choose the 
adaptation measures.  
Causes for farmers to take different 
adaptation measures 
Firstly the 59 of 142 farmers think 
convenience and simplicity are important for 
them. Secondly the 44 farmers think the 
good effects of measures are important 
reason and 24 people think they only follow 
others.  
Objectives to take adaptation measures 
The survey shows us that the 158 of farmers 
think the first priority choice is to increase 
and stabilize production. We think farmers in 
Dezhou pursue the production of agriculture, 
which is the motivation and objectives of 
their behaviors. It matches the result of the 
determinant analysis and agricultural 
production will affect the perception to 
climate change and adaptation. Only 19 
farmers think the objective is to improve the 
product quality. 
Farmers hope to get some helps to adapt 
the climate change 
The farmers most hope to get shelps from the 
governments. They also wish to get more 

timely and accurate weather forecasts. All 
these are from the outside of farmers’ 
households. Of course farmers also hope to 
improve their awareness to climate change. 
Some farmers also get helps of new 
technologies and new varieties of group. The 
role of village cadres is also important for 
farmers to know and adapt the climate 
change. Another farmers hope to improve the 
village infrastructure.  

CONCLUSION 
The survey and research show that the most 
farmers are awareness of climate change. 
The determinants to affect the farmers’ 
perception are gender, educational level, 
family income per capita and grazing 
income. Although the farmers don’t know 
the real reasons of climate change, they 
could judge the climate change by self 
feeling in their lives. This is an ex post 
judgments. And other channels to get more 
climate information are less for farmers.  

The survey also shows that only 48% of the 
farmers take actions to adapt to climate 
change, while 52% of farmers do not. In the 
adaptive behaviors, most of them are self-
controlled passive adaptation, such as 
adjustment of farming time, increase of 
production input and adjustment of crop 
varieties. Others are active adaptation not 
controlled by farmers and the interest is 
spillover, such as adoption of new 
technologies and improvement of the 
ecological environment around the farmland. 
The main factors to affect whether the 
farmers take adaptive behaviors are farmers’ 
perception on climate change and gender. 
The determinants to affect whether the 
farmers take active adaptation are farmers’ 
perception to climate change, age and 
educational level.  
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Of course, since the investigation is restricted 
with the area, the analysis of this paper is 
uncommon. Especially in China, there are 
different situations of climate change and the 
farmers also face the different social 
environment. Therefore the farmers’ 
perception on and adaptation on climate 
change are possible to be different. This is 
short of this article.   
Implications  
First, the government should strengthen the 
training on the knowledge of and adaptation 
to climate change. By these measures, the 
farmers’ quality can be improved and their 
abilities to adapt to climate change can 
further be improved too.   All these are 
preconditions for farmers to adapt to climate 
change. 
Second, the governments should promote the 
channels to expand information of climate 
change. Through propaganda, the farmers’ 
agricultural production behaviors can be 
guided. At the same time the governments 
should improve the quality of weather 
forecast and keep the information to be 
accurate and timely.       
Third, the governments should strengthen to 
guide the farmers’ adaptation to the different 
kinds of adaptive behaviors. Especially the 
governments should encourage the farmers to 
take active adaptation and provide some 
convenient conditions for them.  
Fourth, the governments should play the 
important roles of agricultural subsidies and 
provide the subsidies for the good 
agricultural practices and adaptation of active 
adaptation, which will be useful to 
sustainable development of agriculture.  
Fifth, the government should advance the 
cooperation of stakeholders. Currently, there 
is no cooperation between rural households 

of community and it is difficult to get scale 
economy. For the community, coping climate 
change is a regional public goods and it is 
necessary for all members to work together 
to achieve the internalization of positive 
externalities. 
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