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Farmers’ Perception and Adaptation to Climate Pressure on  
Highland Robusta Coffee Production, Dak Lak Province, Vietnam

Pham Thi Thuyen1*, Yaovarate Chaovanapoonphol2 and Attachai Jintrawet3

ABSTRACT: Climate pressure is considered as a major concern for agricultural development and a potential threat 
to coffee production in particularly. Temperature and rainfall factors interfere in the crop phenology, and consequently 
in productivity and quality. The process of adaptation depends on understanding farmers’ perception of the nature of 
climate change, evaluation of information, and also by perception of one’s own capacity to adapt, or self-efficacy. 
This study examines how farmer perceive about changing in temperature, rainfall and analyzes farmers’ adaptations 
response to climate pressure. It uses data from structured interview with 176 coffee farmers in Ea H’leo District, 
Daklak Province, Vietnam. The Likert Rating Scale and Chi-Square analysis results showed that temperature had 
increase and the contrary, a decrease rainfall during over last ten years; farmers’ perceptions about the change pattern 
also appeared to be in accordance with the statistical data record in the region. The result from Ordered Logit model 
represented that factors likely education, coffees growing experience, coffee farming size, coffee income, non-coffee 
income, access to credit, access to climate information, access to extension service and irrigation option had statistically  
significant impacted to choosing adaptation options at significant level 1%, 5%.  
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Introduction

Climate change is currently highlighted in the 

international community as a potential threat to 

coffee production in the Central highland  

environments of Vietnam. It has already impacted 

on innumerable communities, exposing them to 

increasing hazards and making them more  

vulnerable (UNFCC, 2007). Dak Lak is the largest 

province of Vietnam where located in the Central 

Highland with the total area of 1,312,537 ha,  

including 480,000 hectares of agricultural land 

(Tuan, 2012). The most popular kind of soil  is 

Basaltic. Under the weather condition of the  

Central Highland, Daklak is very suitable for high 

value industrial crops cultivating  such as coffee, 

peper and rubber. Being a hilly area that does not 

hold impounded surface water and also is the 

area with moderate tropical climate, Dak Lak is 

seriously affected by high evaporability from  

climatic variable; the demand for irrigation in 

agriculture is calculated to be two- to threefold 

compare to current demand (Haggar, 2011). 

Temperature and rainfal l  condit ions are  

considered to be important factors in defining 

potential coffee yield. The coffee plant responds 

sensitively to increasing temperatures, specifically 

during blossoming and fructification (Haggar, 

2012). The high temperature results in increasing 

water demand for crops while water resource is 
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becoming scarce. Coffee is a water-intensive 

perennial crop. About 40% of the current coffee 

plantation area is irrigated by groundwater, using 

up about 66 million m3 during the dry season, or 

438,400 m3 per day. In the dry season, in the 

blossom and fruit period, around 1,500-3,000 m³ 

of water per hectares need to be provided for 

coffee (Luu, 2002). According to latest press  

releases the coffee sector is already suffering 

from climate variability as the 2010–2011 harvest  

output is expected to decline by 20% compared 

with previous harvest due to extreme drought 

period and delayed rainfalls. The coffee  

productivity reduced from 3.5 t/ha to 2t/ha/year 

(Haggar, 2012). Also owning to extreme drought, 

the area of growing coffee in Ea H’leo District, 

Daklak province is damaged about 2,925.71 ha 

whereas, the level of damage less than 30% is 

1,318.09ha and more than 30% with 1,607.62 ha 

in 2012 - 2013 (Ea H’leo Agricultural Department, 

2013). 

Climate pressure such as shifts in the rainy 

season and variations in temperature and  

precipitation can negatively affect coffee plant 

physiology, resulting in reduced yields. Some 

analyses of climate pressure impacts in the region 

anticipate that certain coffee-growing regions will 

face on rising temperatures or changed climate 

patterns that may render production unprofitable 

or infeasible (Gay et al., 2006). For smallholder 

farmers, the move to quality production, including 

quality related certifications, requires access to 

information and technical assistance, which can 

be difficult and require substantial investments of 

time and labor. The mode of disseminating  

agricultural policies and programs, which govern 

access to technical support and services as well 

as credit and knowledge, poses part of the  

challenge. Promoting sustainable development in 

uplands of the Central Highland poses important 

challenges. Thus, it is essential to include  

specific adaptation strategies to climate pressure. 

And adaptation practices require extensive high 

quality data and clear information on climate, 

agricultural, environmental and social systems 

which support considerably for assessing impacts 

of climate variables. 

The paper will use data from structured  

interviews with 176 coffee farmers in Ea H’leo 

District, Daklak Province, Vietnam in order to 

understand farmers’ perception about climate 

pressure; analyze factors influencing farmers’ 

choices to adaptation options for dealing with 

climate pressure. 

Materials and Methods

The domain of study was carried out at the 

district, where a certain group of farmers are  

impacted by climate variability and based on  

coffee production. Ea H’leo District is one of 13 

districts of Daklak Province. The district is divided 

into one town namely Ea Drang and ten  

communes with total area 1,330.73 square  

kilometers and population 106,185 (Ea H’leo  

Agricultural Department, 2013). The area is  

covered with perennials crops like coffee, rubber, 

black pepper and annual crops such as rice, 

maize, soybean and groundnut. Of which, coffee 

is the main commercial crop and the main income 

source for the farmers here. The main criteria for 

selecting of this district were that it had a heavy 

concentration of coffee area and coffee was the 

main source of income and livelihood of people. 
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Almost all the households were both directly and 

indirectly engaged in coffee production. Furthermore, 

this district is located in an area characterized by 

social, economic, cultural, natural, climatic,  

topographical as well as environmental condition 

are common most of Daklak province. 

A simple random sampling method was 

adopted to select households for questionnaire 

survey. The sample size for farmers is calculated 

based on Yamane’s formula (Yamane, 1967) 

the main commercial crop and the main income source for the farmers here. The main criteria for selecting of this 
district were that it had a heavy concentration of coffee area and coffee was the main source of income and 
livelihood of people. Almost all the households were both directly and indirectly engaged in coffee production. 
Furthermore, this district is located in an area characterized by social, economic, cultural, natural, climatic, 
topographical as well as environmental condition are common most of Daklak province.  

A simple random sampling method was adopted to select households for questionnaire survey. The 
sample size for farmers is calculated based on Yamane’s formula (Yamane, 1967)  

eN
Nn 2*1

  

Where, n: the sample size 
N: the size of coffee farming population 
e: allowable error 7.5% 

By using this formula, with total coffee farming in study area is 23,613 households (RDDL, 2013), 
interview consists 176 farmers in the selected villages belong to Ea H’leo district, in Dak Lak province. Data was 
collected through face to face interview using a semi-structured survey questionnaire. Descriptive statistics was 
applied to describe the socio-economic profile of farmers such as farmers’ personal characters, economic and 
biophysical characteristics, present faring technology and existing farming practices for adopting on climate 
change. 
Likert Rating Scale and Chi square analysis 

To examine the farmers’ perception to climate pressure, the study undertakes comparison between 
climate data recorded at meteorological station and farmers’ perception to these changes (Vedwan, 2001). Tests 
are conducted for pattern in annual mean and seasonal mean of temperature and total annual and seasonal of 
rainfall at Ea H’leo district level. The questions on climate pressure, types of changes, causes and effects of 
climate variability are asked from respondents’ base on their level of agreement or decision making. A 5-point 
Likert Rating Scale (LRS) is employed. This is graded as Strongly Agree (SA) = 5, Agree (A) = 4, Undecided (U) = 
3, Disagree (D) = 2, Strongly Disagree (SD) = 1; Chi- square analysis will be also conducted to find out the 
relationship between farmers’ perception to the impacted factors as well. 
 
Ordered logit model 

The process of adaptation depends on understanding farmers’ perception of the nature of climate 
pressure, evaluation of information, and also by perception of one’s own capacity to adapt, or self-efficacy (Elisa 
Frank et al., 2011). The ordered logit model is employed to analyze factors impacting farmers’ choice of 
adaptation categories adopted to mitigate climate pressure effects in the study area. The adaptation options are 

Where, n: the sample size

 N: the size of coffee farming population

 e: allowable error 7.5%

By using this formula, with total coffee farming 

in study area is 23,613 households (RDDL, 2013), 

interview consists 176 farmers in the selected 

villages belong to Ea H’leo district, in Dak Lak 

province. Data was collected through face to face 

interview using a semi-structured survey  

questionnaire. Descriptive statistics was applied 

to describe the socio-economic profile of farmers 

such as farmers’ personal characters, economic 

and biophysical characteristics, present faring 

technology and existing farming practices for 

adopting on climate change.

Likert Rating Scale and Chi square analysis

To examine the farmers’ perception to climate 

pressure, the study undertakes comparison  

between climate data recorded at meteorological 

station and farmers’ perception to these changes 

(Vedwan, 2001). Tests are conducted for pattern 

in annual mean and seasonal mean of temperature 

and total annual and seasonal of rainfall at Ea 

H’leo district level. The questions on climate  

pressure, types of changes, causes and effects 

of climate variability are asked from respondents’ 

base on their level of agreement or decision  

making. A 5-point Likert Rating Scale (LRS) is 

employed. This is graded as Strongly Agree (SA) 

= 5, Agree (A) = 4, Undecided (U) = 3, Disagree 

(D) = 2, Strongly Disagree (SD) = 1; Chi- square 

analysis will be also conducted to find out the 

relationship between farmers’ perception to the 

impacted factors as well.

Ordered logit model

The process of adaptation depends on  

understanding farmers’ perception of the nature 

of climate pressure, evaluation of information, and 

also by perception of one’s own capacity to adapt, 

or self-efficacy (Elisa Frank et al., 2011). The  

ordered logit model is employed to analyze  

factors impacting farmers’ choice of adaptation 

categories adopted to mitigate climate pressure 

effects in the study area. The adaptation options 

are chosen by any farming household followings 

as: Crop diversification, Irrigation technique and 

Soil conservation. The dependent variable is  

ordinal adaptation categories as High = 2,  

Moderate = 1and Low = 0 derived through the 

Multi-Criteria Evaluation tools with five criteria  

including effectiveness, economic efficiency,  

flexible, farmer implement ability and independent 

benefit. Each criterion is evaluated score by Likert 

rating scale (Holly Dolan et al., 2001). Effectiveness 

(1=very ineffective, 2=ineffective, 3=neutral, 

4=moderately effective, 5 = very effective);  

economic efficiency (1 = very inefficient, 2 =  

moderately inefficient, 3= neutral, 4=moderately 

efficient, 5=very efficient); flexible (1= very inflexible, 

2= moderately inflexible, 3=neutral, 4=moderately 
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flexible, 5=very flexible); farmer implement ability 

(1=very low implement-ability, 2= moderately low 

implement-ability, 3= neutral, 4= moderate  

implement-ability, 5=very high implement-ability); 

independent benefits (1= high tradeoffs, 2=  

moderate tradeoffs, 3 = neutral, 4=moderate  

independent benefits, 5=high independent  

benefits). The score of each criterion is the  

multiplied by its weight 3; 3; 1; 1; 1 respectively 

(Maclaren, 1985) and the sum of value across 

criteria is calculated for each alternatives. The 

sum of score from using the weighted sum 

method reflects ranking of adaptation options 

(Rosenberg, 1992). 

Ordinal logit model is built around a latent 

regression in the same manner as the binomial 

probit model.

Let y* = β’X
i
 + ε

Where y* is the underlying latent variable that 

indexes the level of contributions of respondents 

to perception decision making, X is a vector of 

parameters to be estimated and ε is the error 

term. The latent variable exhibits itself in ordinal 

categories, which could be coded as 0, 1, 2. And 

its framework can then be used to form a model:

 Y  = 0, low adaptation if y* ≤ 0

  = 1, moderate adaptation if 0 < y* ≤ δ
1
 

            = 2, high adaptation if y* > δ
1
 

with the δ’s being threshold parameter to be  

estimated with β (Green, 2000).

The adaptation are impacted by factors such 

as  Age (years), Gender  (1: Female; 0: Male), 

Education (years), Coffee cultivation experience 

(years), Coffee Farming size (ha), Coffee Growing 

Income (1000,000VND/year), Non-coffee Income 

(1000,000VND/year), Access to credit (1: Yes; 0: 

No), Access to climate information (1: Yes; 0: No), 

Access to extension service (1: Yes; 0: No),  

Irrigation option (Yes: 1; No: 0). 

Results

Farmers’ perception in climate change

Among 176 farmers who were interviewed 

level of agreement about changing in temperature 

and rainfall at Ea H’leo district, there were 132 

respondents with level of agree, 27 strongly agree 

farmers, accounting to 75 percent, 15.4 percent 

respectively. Only 2 farmers answered with  

undecided, strongly disagree with 4 respondents 

and 11 disagree informants. The Table 1 showed 

that, about 77.27 percentages of the farmers 

perceived the temperature in the Ea H’leo District 

to be increasing. Only 2.84 percent noticed the 

contrary, a decreasing in temperature and 1.7 

percent with don’t know answering. 
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respondents and 11 disagree informants. The Table 1 showed that, about 77.27 percentages of the farmers 
perceived the temperature in the Ea H’leo District to be increasing. Only 2.84 percent noticed the contrary, a 
decreasing in temperature and 1.7 percent with don’t know answering.  
Table 1 Percentage of respondents’ perception in temperature change 
Unit: percentage 

Household   
characteristics 

Don’t know 
(1.7%) 

No change 
(7.95%) 

Altered temperature 
(10.23%) 

Decreased  
(2.84%) 

Increased  
(77.27%) 

 Age  (years) 
24 -> 40 1.14 2.84 3.41 0.57 24.43 
41 -> 50 0.57 3.98 2.27 1.14 32.39 
51 -> 60 0.00 0.57 3.98 0.00 19.32 
> 60 0.00 0.00 0.57 1.14 1.70 
 Education (years)   
1 -> 5 0.00 5.68 0.00 0.00 0.00 
6 -> 9 1.70 1.70 7.95 2.27 41.48 
10 -> 12 0.00 0.00 1.70 0.57 34.09 
> 12 0.00 0.00 0.57 0.00 2.27 
  Coffee plantation experience (years)   
≤ 10 1.70 1.70 3.98 0.00 5.68 
11 -> 20 0.00 3.98 5.11 2.84 43.75 
21 -> 30 0.00 1.14 1.14 0.00 28.41 
> 30 0.00 0.57 0.00 0.00 0.00 
 Access to climate information   
Yes 0.00 4.55 6.82 2.84 70.45 
No 1.70 2.84 3.41 0.00 6.82 
 Irrigation option  
Yes 0.00 3.98 7.39 2.27 63.07 
No 1.70 3.41 2.84 0.57 14.20 
Source: Survey data, 2013 

The finding in Table 2 showed 66.48 percent respondents observed changing in rainfall pattern with a 
decrease in the amount of rainfall; 17.05 percent of the informants noted a change not in the total of amount of 
rainfall but in the timing of rain with coming later. Both tables also presented that the farmers, who had high The finding in Table 2 showed 66.48 percent 

respondents observed changing in rainfall pattern 

with a decrease in the amount of rainfall; 17.05 

percent of the informants noted a change not in 

the total of amount of rainfall but in the timing of 

rain with coming later. Both tables also presented 

that the farmers, who had high education, more 

experience in growing coffee, access to more 

information about climate information and  

irrigation option, had high perceiving about 

changing in temperature and rainfall. 



60 แก่นเกษตร 42 ฉบับพิเศษ 2 : (2557).

The statistical record data from Ea H’leo’s 

Meteorological Station between 2001 and June 

2013 (Figure 1) showed an increasing trend in 

temperature and precipitation decreasing during 

last ten years. Thus, farmer’s perceptions  

appeared to be in accordance with the statistical 

record in the region.  

education, more experience in growing coffee, access to more information about climate information and irrigation 
option, had high perceiving about changing in temperature and rainfall.  
Table 2 Percentage of respondents’ perception in rainfall change 

    Unit: percentage 
Household 

characteristics 
Don’t know  

(1.7%) 
No change  

(7.39%) 
Changing in the timing 

rain (17.05%) 
Decreased  
(66.48%) 

Increased  
(7.39%) 

 Age  (years) 
24 -> 40 1.14 2.84 5.68 19.89 2.84 
41 -> 50 0.57 3.98 7.39 27.27 1.70 
51 -> 60 0.00 0.57 3.98 17.05 2.27 

> 60 0.00 0.00 0.00 2.27 0.57 
 Education (years)   

1 -> 5 0.00 5.68 0.00 0.00 0.00 
6 -> 9 1.70 1.70 11.36 36.93 3.98 

10 -> 12 0.00 0.00 5.68 26.70 3.41 
> 12 0.00 0.00 0.00 2.84 0.00 

  Coffee plantation experience (years)   
≤ 10 1.70 1.70 3.98 9.66 2.27 

11 -> 20 0.00 3.98 10.80 36.93 3.98 
21 -> 30 0.00 1.14 2.27 19.89 1.14 

> 30 0.00 0.57 0.00 0.00 0.00 
 Access to climate information   

Yes 0.00 4.55 13.64 60.23 5.68 
No 1.70 2.84 3.41 6.25 1.70 

Irrigation option 
Yes 0.00 3.98 13.07 53.41 6.25 
No 1.70 3.41 3.98 13.07 1.14 

Source: Survey data, 2013 
The statistical record data from Ea H’leo’s Meteorological Station between 2001 and June 2013 (Figure 

1) showed an increasing trend in temperature and precipitation decreasing during last ten years. Thus, farmer’s 
perceptions appeared to be in accordance with the statistical record in the region.   



61KHON KAEN AGR. J. 42 SUPPL. 2 : (2014).

The statistical results explored variables in-

clude age, education, coffee growing experience, 

access to climate information, access to extension 

service and irrigation option having statistically 

significant impacts to farmers’ perception about 

changing in temperature and rainfall at 1%, 5% 

level while gender, total income and access to 

credit are significant with effect relating to  

perceptions.

 

 
 

Figure 1 Trend of temperature, rainfall data for Ea’Hleo District 2001 – 06/2013 
Source: Ea H’leo Meteorological Station, 2013 

The statistical results explored variables include age, education, coffee growing experience, access to 
climate information, access to extension service and irrigation option having statistically significant impacts to 
farmers’ perception about changing in temperature and rainfall at 1%, 5% level while gender, total income and 
access to credit are significant with effect relating to perceptions. 
Table 3  Chi-square analysis with impacting of factors to farmers’ perception for changing in temperature and 
rainfall 

Variables Pearson Chi-Square 
Value Asymp. Sig. (2-sided) 

Age 98.13 0.015** 
Gender 3.47 0.176 
Education 0.0013 0.000*** 
Coffee Growing Experience 0.0014 0.000*** 
Coffee farming size 50.61 0.801 
Total income 0.0020 0.975 
Access to credit 2.37 0.306 
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farmers’ perception about changing in temperature and rainfall at 1%, 5% level while gender, total income and 
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Access to climate information 23.042 0.000*** 
Access to extension service 6.97 0.031** 
Irrigation option 15.44 0.000*** 

*, **, *** Statistically significant at 10%, 5%, 1% 
Source: Survey data, 2013 
Farmers’ Adaptation of change in climate 

The Table 4 noticed that the estimated coefficients for education, coffee growing experience, coffee 
farming size, coffee income, non-coffee income, access to credit, access to climate information, access to 
extension service and irrigation option had statistically significant influence to level of adaptation dealing with 
climate pressure. Only age and gender were insignificant. 

The R-squared of model represented the statistically explanatory variables could explain about 44.5 
percent of the variation level of farmers’ adaptation. The likelihood ratio statistics as indicated by 2 statistics 
were highly significant (P < 0.00000), suggesting the model had a strong explanatory power or high goodness of 
fit.   

The value of threshold parameter explained that, subjects that had a value of 2.43 or less on the 
underlying latent variable would be classified as moderate adaptation. And subjects that had a value more than 
2.43 on the underlying latent variable would be classified as high adaptation option.  
Table 4  Results the marginal effect of the Ordered Logit adaptation models 

Variables Ordered logit model Marginal effects 
Coefficient S.E Low Moderate High 

Constant -2.062 0.733 0.000 0.000 0.000 
Age -0.016 0.013 0.003 0.001 -0.004 
Gender -0.291 0.237 0.042 0.029 -0.071 
Education 0.164*** 0.057 -0.026 -0.012 0.038 
Coffee Growing Experience 0.047** 0.02 -0.007 -0.003 0.011 
Coffee farming size 0.116* 0.274 -0.008 0.018 0.026 
Coffee income 0.012** 0.255 -0.001 -0.001 0.002 
Non-coffee income 0.004* 0.002 -0.001 -0.000 0.001 
Access to credit 0.637** 0.305 -0.077 -0.097 0.174 
Access to climate information 0.765*** 0.282 -0.152 0.009 0.143 
Access to extension service 0.638** 0.254 -0.106 -0.035 0.141 
Irrigation option 0.977*** 0.294 -0.159 -0.063 0.221 
Threshold parameter 2.43 0.272  
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Farmers’ Adaptation of change in climate

The Table 4 noticed that the estimated  

coefficients for education, coffee growing experience, 

coffee farming size, coffee income, non-coffee 

income, access to credit, access to climate  

information, access to extension service and  

irrigation option had statistically significant  

influence to level of adaptation dealing with  

climate pressure. Only age and gender were  

insignificant.

The R-squared of model represented the 

statistically explanatory variables could explain 

about 44.5 percent of the variation level of  

farmers’ adaptation. The likelihood ratio statistics 

as indicated by c2 statistics were highly significant 

(P < 0.00000), suggesting the model had a strong 

explanatory power or high goodness of fit.  

The value of threshold parameter explained 

that, subjects that had a value of 2.43 or less on 

the underlying latent variable would be classified 

as moderate adaptation. And subjects that had a 

value more than 2.43 on the underlying latent 

variable would be classified as high adaptation 

option. 

Access to climate information 23.042 0.000*** 
Access to extension service 6.97 0.031** 
Irrigation option 15.44 0.000*** 

*, **, *** Statistically significant at 10%, 5%, 1% 
Source: Survey data, 2013 
Farmers’ Adaptation of change in climate 

The Table 4 noticed that the estimated coefficients for education, coffee growing experience, coffee 
farming size, coffee income, non-coffee income, access to credit, access to climate information, access to 
extension service and irrigation option had statistically significant influence to level of adaptation dealing with 
climate pressure. Only age and gender were insignificant. 

The R-squared of model represented the statistically explanatory variables could explain about 44.5 
percent of the variation level of farmers’ adaptation. The likelihood ratio statistics as indicated by 2 statistics 
were highly significant (P < 0.00000), suggesting the model had a strong explanatory power or high goodness of 
fit.   

The value of threshold parameter explained that, subjects that had a value of 2.43 or less on the 
underlying latent variable would be classified as moderate adaptation. And subjects that had a value more than 
2.43 on the underlying latent variable would be classified as high adaptation option.  
Table 4  Results the marginal effect of the Ordered Logit adaptation models 

Variables Ordered logit model Marginal effects 
Coefficient S.E Low Moderate High 

Constant -2.062 0.733 0.000 0.000 0.000 
Age -0.016 0.013 0.003 0.001 -0.004 
Gender -0.291 0.237 0.042 0.029 -0.071 
Education 0.164*** 0.057 -0.026 -0.012 0.038 
Coffee Growing Experience 0.047** 0.02 -0.007 -0.003 0.011 
Coffee farming size 0.116* 0.274 -0.008 0.018 0.026 
Coffee income 0.012** 0.255 -0.001 -0.001 0.002 
Non-coffee income 0.004* 0.002 -0.001 -0.000 0.001 
Access to credit 0.637** 0.305 -0.077 -0.097 0.174 
Access to climate information 0.765*** 0.282 -0.152 0.009 0.143 
Access to extension service 0.638** 0.254 -0.106 -0.035 0.141 
Irrigation option 0.977*** 0.294 -0.159 -0.063 0.221 
Threshold parameter 2.43 0.272  
Number of observations =176 , McFadden Pseudo R-squared = 44.5 
Log likelihood function = -105.27, Restricted log likelihood = -189.67 
Chi squared =168.81, Prob [ChiSqd > value] = .000000 
*, **, *** Statistically significant at 10%, 5%, 1% 
Source: Survey data, 2013 

Education of head of household was negatively contributed to level of low and moderate adaptation 
while it was positively affected to level of high adaptation. The coefficient value presented that one unit increase in 
education would result in a 0.164 unit increase in the ordered log-odds of being in a higher adaptation category 
while the other variables in the model were held constant. The numbers of schooling years of the head of 
household increased the probability of adapting to climate pressure. A unit increase in number of years of 
schooling would result in a 0.038 percent increase in the probability of choosing high adaptation at significant 
level 1%. 

The coffee growing experience had positive relationship for choosing high adaptation options and a 
contrary, the negatively effect to low and moderate adaptation. One unit increase in coffee growing experience 
would lead to a 0.047 unit increase in the ordered log-odds of being in a higher adaptation category while the 
other variables in the model were held constant. Farmers’ coffee growing experience increased one year, the 
probability of choosing high adaptation increased 0.011 percent at 5% level. 

The coffee farming size: One unit increase in coffee farming size resulted in a 0.116 unit increase in the 
ordered log-odds of being in a higher adaptation category while the other variables in the model were held 
constant. The value of marginal effect indicated that a unit increased in the coffee farming size made increasing 
the probability in high adaptation 0.026 percent at 10% level. 

The coffee income: One unit increase in coffee income would lead to a 0.012 unit increase in the ordered 
log-odds of being in a higher adaptation category while the other variables in the model were held constant. The 
coffee income of the households surveyed had a positive and significant impact on high adaptation level. A unit 
increased in the coffee income resulted in increasing the probability in high adaptation 0.002 percent at 5% level. 
Farmers, who had higher income, increasin more time for irrigation, building the big tanks to contain storage water 
as well when raining and apply sprinkler technique to save water and labor hiring also. However, rising irrigated 
time spent more cost for fuel and labor. Irrigated technique was limited by requiring abundant water availability 
and more capital investment. It also required substantial investment in time for farmers to learn new skills related 
to irrigation management and changing in technology as well.  

Non-coffee income: The non-coffee income had a positive effect on choosing high adaptation options. 
One unit increase in non-coffee income would lead to a 0.004 unit increase in the ordered log-odds of being in a 
higher adaptation category while the other variables in the model were held constant. The marginal effect value 

Education of head of household was  

negatively contributed to level of low and  

moderate adaptation while it was positively  

affected to level of high adaptation. The coefficient 

value presented that one unit increase in  

education would result in a 0.164 unit increase in 
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the ordered log-odds of being in a higher  

adaptation category while the other variables in 

the model were held constant. The numbers of 

schooling years of the head of household  

increased the probability of adapting to climate 

pressure. A unit increase in number of years of 

schooling would result in a 0.038 percent increase 

in the probability of choosing high adaptation at 

significant level 1%.

The coffee growing experience had positive 

relationship for choosing high adaptation options 

and a contrary, the negatively effect to low and 

moderate adaptation. One unit increase in coffee 

growing experience would lead to a 0.047 unit 

increase in the ordered log-odds of being in a 

higher adaptation category while the other  

variables in the model were held constant.  

Farmers’ coffee growing experience increased 

one year, the probability of choosing high  

adaptation increased 0.011 percent at 5% level.

The coffee farming size: One unit increase in 

coffee farming size resulted in a 0.116 unit  

increase in the ordered log-odds of being in a 

higher adaptation category while the other  

variables in the model were held constant. The 

value of marginal effect indicated that a unit  

increased in the coffee farming size made  

increasing the probability in high adaptation 0.026 

percent at 10% level.

The coffee income: One unit increase in  

coffee income would lead to a 0.012 unit increase 

in the ordered log-odds of being in a higher  

adaptation category while the other variables in 

the model were held constant. The coffee income 

of the households surveyed had a positive and 

significant impact on high adaptation level. A unit 

increased in the coffee income resulted in  

increasing the probability in high adaptation 0.002 

percent at 5% level. Farmers, who had higher 

income, increasin more time for irrigation, building 

the big tanks to contain storage water as well 

when raining and apply sprinkler technique to 

save water and labor hiring also. However, rising 

irrigated time spent more cost for fuel and labor. 

Irrigated technique was limited by requiring  

abundant water availability and more capital  

investment. It also required substantial investment 

in time for farmers to learn new skills related to 

i rr igat ion management and changing in  

technology as well. 

Non-coffee income: The non-coffee income 

had a positive effect on choosing high adaptation 

options. One unit increase in non-coffee income 

would lead to a 0.004 unit increase in the ordered 

log-odds of being in a higher adaptation category 

while the other variables in the model were held 

constant. The marginal effect value highlighted 

that a unit increased in non-coffee income led to 

increasing in the probability of level of adaptation 

with 0.001 percent at 10% level.

Access to credit: The farmers, who accessed 

to credit, had more chance or money to invest for 

high adaptation option. The ordered log-odds for 

accessing to credit being in a higher adaptation 

category was 0.637 higher than no access when 

the other variables in the model were held  

constant. The probability in adapting high  

adaptation strategies was higher 0.174 percent 

than otherwise at 5% level. Access to climate 

information: The ordered log-odds for access to 

climate information in higher adaptation strategy 

was 0.765 higher than no access. The farmers, 

who accessed to climate information or had more 

information, had higher probability in high  

adaptation with 0.143 percent than otherwise at 

1% level. Access to extension service: the result 
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was in line with various studies in developing 

countries that report a positive relationship  

between access to information and the adoption 

behavior of farmers (Yirga, 2007). The farmers, 

who had more information, training by extension 

service programs, had higher the ordered  

log-odds with 0.638 and higher probability with 

0.141 percent in choosing high adaptation  

strategy at 5% level.

Irrigation option: The farming households who 

had irrigation option, the ordered log-odds in a 

higher adaptation option was 0.977 higher than 

no irrigation option when the other variables in the 

model were held constant. The probability in 

choosing high adaptation was higher than those 

no option with 0.221percent at 1% level.

The result of Table 5 showed that there were 

more actual farmers with low adaptation level than 

predicted, 46 of actual versus 38 of predicted. 

Similarly, there were more actual farmers with 

moderate adaptation level than predicted, 75 of 

actual versus 54 of predicted and 55 of actual 

versus 41 of predicted for high adaptation level.

highlighted that a unit increased in non-coffee income led to increasing in the probability of level of adaptation 
with 0.001 percent at 10% level. 

Access to credit: The farmers, who accessed to credit, had more chance or money to invest for high 
adaptation option. The ordered log-odds for accessing to credit being in a higher adaptation category was 0.637 
higher than no access when the other variables in the model were held constant. The probability in adapting high 
adaptation strategies was higher 0.174 percent than otherwise at 5% level. Access to climate information: The 
ordered log-odds for access to climate information in higher adaptation strategy was 0.765 higher than no 
access. The farmers, who accessed to climate information or had more information, had higher probability in high 
adaptation with 0.143 percent than otherwise at 1% level. Access to extension service: the result was in line with 
various studies in developing countries that report a positive relationship between access to information and the 
adoption behavior of farmers (Yirga, 2007). The farmers, who had more information, training by extension service 
programs, had higher the ordered log-odds with 0.638 and higher probability with 0.141 percent in choosing high 
adaptation strategy at 5% level. 

Irrigation option: The farming households who had irrigation option, the ordered log-odds in a higher 
adaptation option was 0.977 higher than no irrigation option when the other variables in the model were held 
constant. The probability in choosing high adaptation was higher than those no option with 0.221percent at 1% 
level. 

The result of Table 5 showed that there were more actual farmers with low adaptation level than 
predicted, 46 of actual versus 38 of predicted. Similarly, there were more actual farmers with moderate adaptation 
level than predicted, 75 of actual versus 54 of predicted and 55 of actual versus 41 of predicted for high 
adaptation level. 
Table 5 Cross tabulation of predictions of ordered logit model 
Level of adaptation Predicted outcome Actual Outcome 

Low Moderate High 
Low 38 8 0 46 
Moderate 8 54 13 75 
High 0 14 41 55 
Percent (Actual over predicted) 82.61 72 74.55  
Source: Survey data, 2013 
 

Discussion and conclusion 
The perception of farmers to climate change indicated that 77.3 and 66.9 percent of the farmers 

respectively for this study are aware of the fact that temperature is increasing and the level of precipitation is 

Discussion and conclusion

The perception of farmers to climate change 

indicated that 77.3 and 66.9 percent of the  

farmers respectively for this study are aware of 

the fact that temperature is increasing and the 

level of precipitation is declining. Furthermore, the 

results from ordered logit model highlighted that 

education, coffee growing experience, coffee 

farming size, coffee income, non-coffee income, 

access to credit, access to climate information, 

access to extension service, and irrigation option 

are the factors that have statistically significantly 

influence to farmers’ choice of adaptation to  

mitigate effect of climate change in the study area. 

However, the current level of adaption of farmer 

is still inadequate to cope with the future  

challenges of climate pressure. Most of the  

adaptation measures implemented in the study 

area are reactive rather than proactive, autonomous 

rather than well-planned when adaptation can 

take many forms, and can be adopted at the 

level of farm, industry or governments. This study, 

therefore, recommends for development of  

appropriate strategies for all types of farmers by 

reducing vulnerability, investing and building  

irrigation system at area. Moreover, assessing 

efficiency of adaptation options in impacts of  
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climatic variability is considerable and essential; 

planned adaptation is required for the effectiveness 

of climate stress adaptation action.
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