
 

 

 

INTRODUCTION 

 

It is the common consensus of policymakers, scientists, and 

economists that the entire world is confronting the problem of 

climate change. However, climate change forecasting studies 

suggests that the least developing economies are greatly 

exposed to climate change compared to developed economies 

(Ullah and Kahn, 2020). Thus, in recent times; Pakistan is 

among those countries whose government is facing one of the 

hot issues in the shape of climate change. Possibly, because 

of the dearth of resources in the country and geographically, 

it is located in the arid zone.  The ranking issued by GCCVI 

(Global Climate Change Vulnerability Index) annual report 

2020, according to this ranking, Pakistan ranked 5th most 

vulnerable country to climate change (Eckstein et al., 2020). 

Moreover, among the highest vulnerable region of the world, 

Pakistan ranked 7th globally (Kreft et al., 2013). As a result, 

historically this country has faced some serious damages in 

the shape of extreme droughts and dangerous floods. Some of 

the unforgettable incidents of these damages are 1999 to 2003 

droughts in the country and 2010, 2011, 2012 and 2014 

floods. Consequently, the current issue in hand is the main 

confronting problem for the Pakistan economy (Abid et al., 

2016). 

Generally, the primary sector has a very close association 

with climate. Climate change significantly damages the 

productivity of the crops as a result farmers change their 

agricultural practices (IPCC, 2014). Pakistan is an agrarian 

economy. As the Pakistan agriculture sector shares to GDP 

(gross domestic product) is 18.5%, engaged 38.5% rural 

population in the capacity of the national workforce, and 

provides a livelihood of 60.78% (GOP, 2019). The fruits, 

vegetables and major crops are the contribution of the key 

factors to the overall total crop production having value more 

than 70%. Likewise, the contribution of this sector is still not 

hidden because it is continuously taking part in increasing 

economic growth and reducing poverty alleviation in the 

country. However, despite its high significance of this sector 

in the country, it is still considered as a backward sector of the 

economy. For the last couple of decades, the productivity of 

the agricultural sector has not reached the desired level, 

mainly due to the stagnant productivity of all important crops 

(GOP, 2019). To reduce the effect of climate change risk 

needs some potential adaptation strategies are needed in the 

field of the agriculture sector. Unfortunately, due to 

inadequate resources, Pakistan has a limited adaptive 

capability to face the ongoing climate change issue. 

Moreover, the other important determinants of climate change 

are variation in the temperature, precipitations, crop sowing, 
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Over the last couple of decades, climate change is one of the hot issues of Pakistan as well as the whole world. As, this country 

is extremely vulnerable to climate change phenomena. For an agriculture-dependent country like Pakistan, exploration of 

timely climate change adaptation strategies is immediately required. Taking the base of this important issue we investigate the 

factors affecting farm household adaptation to climatic change and constraints to adapt strategies in Khyber Pakhtunkhwa 

province of Pakistan. For the purpose, the multinomial logit model has used to categories the farmer’s choice adaptation 

strategies to climate change. Results of the study present that the number of adaptation practices has a positive association with 

education, family size, marital status, cultivated farm size, credit, extension service, relatives in Government, farmer to farmer 

extension, temperature, precipitation, insurance, information on climate and floods. Additionally, the age of the household, 

non-farm income, and distance to the market had a negative effect on adaptations to climate. Furthermore, results identify that 

respondents of the climate change adaptation practices faced some main barriers and limitations. These include lack of money, 

lack of information, and lack of Government support. The outcome of the study provides incited information for policymakers 

who are tackling the vulnerability of climate change.  
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and crop harvesting status. In addition, other possible factors 

such as shortage of water availability, land suitability, and 

evapotranspiration are seriously damaged and affect the 

production and productivity of the crops (Kaiser et al., 1993). 

In recent times the unparalleled rain and the long winter 

season are considered for rising issues of low production 

(GOP, 2015). The wheat is produced 1.06% significantly 

decreased from 26.67 million tons to 25.076 million tons from 

2017 to 2018 (FAO, 2020). In this response, to decrease the 

damages of climate change adaptation strategies are 

obligatory and essential. Altering the date of crops, adopting 

livestock and mixed cropping pattern, of crops dates, 

modifying the crops, changing irrigation system and using of 

modern varieties that are suitable to the drier condition are 

some of the common adaptation methods in agriculture 

system (Nhemachena and Hassan, 2007, Kurukulasuriya and 

Mendelsohn, 2008).  

In addition, different countries are practicing to mitigate 

climate change on the farm level through different choices of 

adaptation strategies. These variabilities of adaptation 

strategies rely on farms type, climatic condition, as well as 

political, institutional and economic determinants of the 

farmers. In addition to that, choice adaptation strategies 

depend on spatial and temporal factors of the farmers (Bryan 

et al., 2009, Deressa et al., 2009, Hisali et al., 2011, 

Kurukulasuriya and Mendelsohn, 2007, Reidsma et al., 2010, 

Smit et al., 2000). Furthermore, taking the case of a 

developing country such as Pakistan; there is a severe need 

for adaptation strategies. The timely, accurate and 

comprehensive information and knowledge about climate 

change are required to the farmers for better confronting with 

this serious challenge. Moreover, adaptation strategies such 

as alteration in the socioeconomic and agronomic methods 

would enhance the capability of the farmers to reduce the 

negative impact of climate change issue (Nhemachena and 

Hassan, 2007). Thus, the awakening is an important question 

about the potential benefits of an adaptation. The Khyber 

Pakhtunkhwa province of Pakistan is the most vulnerable to 

climate change. Therefore, to the best of our knowledge and 

ability, nothing has been added regarding this important issue. 

In order to fill the gap, the present study sheds light on the 

level of farmer’s perceptions, their knowledge, and awareness 

about the weather and climate change variability and the 

associated vulnerabilities. This study would provide suitable 

proof on climate change vulnerability factors, farmer 

appropriate farm adaptation strategies which directly depend 

on farmer’s household and related different types of 

agriculture risks. 

 

MATERIALS AND METHODS 

 

This study was conducted in seven districts namely Haripur, 

Swabi, Buner, Mardan, Nowshera, Charsadda, and Peshawar 

Khyber Pakhtunkhwa province of Pakistan. Figure 1 presents 

a map of the study area. Khyber Pakhtunkhwa shares 

international boundaries with Afghanistan at the northwest 

side of the country. The agriculture sector is highly significant 

in this province. However, extensive agricultural cultivation 

is not promising due to the rocky land. The selection of this 

province was chosen purposively. This province was selected 

because of two major reasons. Firstly, due to agricultural 

significance as this province share 38% to Gross Domestic 

Production (GDP) and engage 44% of the national population 

(Fahad and Jing, 2018, Khan, 2012). Secondly, this province 

is extremely affected by floods and vulnerable to climate 

change. Some of the incidences in this area studied by the 

previous researchers for instance (Fahad and Wang, 2018, 

Ullah et al., 2015a, Ullah et al., 2015b) have indicated the 

evidence of vulnerability to climate change. Moreover, due to 

time constraints, the study was restricted to only seven 

districts of the Khyber Pakhtunkhwa province. And the data 

was collected purposively from these seven districts due to 

agriculture significance, extremely vulnerable to climate 

change, and historically damage by various hazardous floods. 

Besides, a random selection technique was used and highly 

vulnerable climatic incidents sites (such as droughts, 

draughts, heavy rainfall, and extreme temperature) were 

selected from each district. This means more numbers of 

tehsils were chosen from those districts; whose more areas 

were highly vulnerable to climate change. In recent times this 

province has faced many devastating floods which have 

ruined the socio-economic life of the rural community, fertile 

land, and vegetation. 

 
Figure 1.  Map of the Survey area districts in Khyber 

Pakhtunkhwa. 

 

A well-structured was designed and a proper survey was 

conducted for data collection. A bottom-up method was 

employed for the data collection. The data was collected 

based on the farmer’s opinions, perception and skilled 
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confronted with various climate circumstances and situations. 

Initially, vulnerable sites were identified with the help and 

consultation of educated, elders, qualified, knowledgeable 

peoples of the village. Moreover, a meeting was arranged with 

the experienced farmers in the villages to identify the most 

exclusive vulnerable areas. Table 1 presents the data sampling 

framework; data were collected with the support of an 

educated team including one Ph.D. and three master’s 

students.  

 

Table 1. Data sampling framework. 

Districts Number of tehsils 

sampled 

Number of farmers 

interviewed 

Haripur Haripur 

Ghazi 

103 

42 

Swabi Swabi 

Lahore 

Topi 

Razzar 

44 

54 

19 

28 

Buner Gagra 

Chamla 

Khudu Khel 

Mandnr 

Daggar 

33 

36 

26 

27 

23 

Mardan Mardan 

Katlang 

Takht Bhai 

Rustam 

54 

45 

24 

22 

Nowshera Nowshera 

Pabbi 

Jehangira 

53 

60 

27 

Charsadda Charsadda 

Shabqadar 

Tangi 

57 

44 

39 

Peshawar Peshawar 140 

Total  1000 
Source: Author(s) calculations and field survey, 2019. 

In these seven districts of Khyber Pakhtunkhwa dwell mostly 

Pashtun inhabitant; where women are prohibited from 

interviewed to visitors (Qasim et al., 2015). The participants 

of the field survey were properly educated about the purpose 

of the survey that the sole purpose of this survey is to achieve 

the objective of the academic program. Therefore, they were 

free to answer the questionnaires without any hesitation and 

restriction (McCusker and Gunaydin, 2015). Therefore, the 

data was collected only from male farmers. The data was 

collected from a total number of 1000 respondents.  

Prior to the actual survey, the preliminary condition to pre-

test the questionnaire was fulfilled so that during field visits 

any deficiencies may not happen. Therefore, those 

respondents were identified who were not showing their 

willingness to the respondent to the questionnaire; they were 

changed with other respondents of the study. The study 

questions are in two folds.  Firstly, explanatory variables 

questions were asked from the respondent which includes; 

farmer’s demographic characteristics related such as 

household age, household education, family size of the 

respondent, marital position, farm and institution related such 

as cultivated farm size, credit availability, non-farm income, 

distance to market, access to extension services, number of 

relatives in government, farmers to farmer’s extension, 

insurance provision, vulnerability to climate change-related 

such as temperature pattern, precipitation pattern, information 

on climate change severity and floods risk. The proper 

description of statistical analysis is provided in Table 2. 

Secondly, the choice adaptation options include in the 

category of the exploratory variable in the empirical 

Table 2. Description of the independent variables. 

Explanatory Variables Mean S.D. Description of the Variables 

Household Age 43.55 10.35 Continuous 

Household Education (In year) 5.883 4.640 Continuous 

Household family size 9.656 2.738 Continuous 

Marital status 0.890 0.313 Continuous 

Cultivated farm size in hectares 2.815 1.486 Continuous 

Credit 0.707 0.455 Dummy (1=yes and 0=otherwise) 

Nonfarm income 8872.801 10497.090 Continuous 

Distance to market (Kilometers) 13.889 5.251 Continuous 

Access to extension services  0.725 0.447 Dummy (1=yes and 0=otherwise) 

Number of a relative in government 0.462 0.499 Continuous 

Farmer-to-farmer extension  0.643 0.479 Dummy (1=yes and 0=otherwise) 

Insurance 0.555 0.497 Dummy (1=yes and 0=otherwise) 

Temperature pattern 0.498 0.879 Dummy (1=yes and 0=otherwise) 

Precipitation pattern 1.004 0.732 Dummy (1=yes and 0=otherwise) 

Information on climate change severity 0.307 0.462 Dummy (1=yes and 0=otherwise) 

Floods risk 0.470 0.509 Dummy (1=yes and 0=otherwise) 
Source: Author(s) calculations 
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assessments. The description and statistical analysis of these 

choice adaptation options are provided in Table 4.  

This study analyzes the determinants of climate change 

adaptation strategies for farmers in the Khyber Pakhtunkhwa 

province of Pakistan, using a multinomial logit model. This 

model has many advantages. However, one of the plus points 

of this model is that it allows choices to be evaluated in more 

than two decisions. In addition, to evaluate this kind of 

analysis makes very easy computationally as well as using the 

procedures of option probabilities of different categories 

(Maddala, 1986, Tse, 1987, Wooldridge, 2002). Previous 

researchers such as (Hassan and Nhemachena, 2008, 

Kurukulasuriya and Mendelsohn, 2008, Seo and Mendelsohn, 

2008) have used this procedure to evaluate crops and 

livestock adoptions as adaptation approaches to respond to 

climate change negative effects. Mathematically, we 

expressed a multinomial logit model such that a random 

variable y having the numeric value of it being equal to J. The 

J is a positive integer, and x is a set of conditional variables 

{1,2,…,j}. In this case, y is the climate adaptation option or 

category, and x is the control variable containing different 

household demographics, farm and institution and climate 

change attributes. The point is that once we know the 

probability, we can determine how the change in x affects the 

probability because the sum of the probabilities has to be 

uniform 1,2,…,J P(y=j/x) P(y=j/x) 1,2,…,J. 

Assuming that x is a unit vector, the response probability of 

the multinomial logit model can be expressed as follows: 

1K. 

𝑃(𝑦 = 𝑗/𝑥) =
𝑒𝑥𝑝(𝑥𝛽𝑗)

[1+∑ 𝑒𝑥𝑝(𝑥𝛽ℎ)，𝑗=1，…，𝐽
𝐽
ℎ=1 ]

        (1) 

 

Whereas; j 1Kj=1,2,…,J. In this particular case, we have 

found that adaptation choice or probability of response value 

is 8, as described in the previous section (Table 3). Equation 

(1) the multinomial logit model parameter estimation, 

unbiased and consistent to be fulfilled is not chosen 

independence hypothesis (IIA), more specifically, a given 

family IIA assumption required to use some kind of 

adaptation selection probability must be has nothing to do 

with the probability choose other adaptive process (it means 

it has no influence on the rest of the probabilities i.e. Pj/Pk). 

The premise of IIA hypothesis is that the basic model in 

Equation (1) satisfies the independent and homogeneous 

disturbance terms. The multinomial logit model shows the 

cause and effect relationship between independent variables 

and dependent variables, the estimation coefficient does not 

represent either the size of the actual change or the probability. 

Therefore, by main Equation (1) the marginal effect of 

explanatory variables can be provided as follows: 
𝜕𝑃𝑗

𝜕𝑥𝑘
= 𝑃𝑗 (𝛽jk − ∑ 𝑃𝑗𝛽𝑗𝑘

J-1
𝐽=1 )                (2) 

The change in a particular choice is caused due to change in 

the independent variables of that particular function is known 

as the marginal effect. Simply, it is called the probability of a 

function itself (Green, 2000). 

 

Table 3. Farmer's perception of long-term temperature 

and precipitation changes. 

Temperature Respondents 

(%) 

Precipitation Respondents 

(%) 

Temperature 

increased 

72.60 Precipitation 

increased 

20.80 

Temperature 

decreased 

8.70 Precipitation 

decreased 

63.80 

Temperature 

stayed the 

same 

15.00 Precipitation 

remained the 

same 

9.60 

Total no. of 

respondents  

 1000  

Source: Author(s) calculations 

 

RESULTS AND DISCUSSION 

 

Farmers’ adaptation strategies in the study area: As this 

study focused on the farmer perceptions about the 

vulnerability of climate change and approaches they consider 

suitable for these changes. For the purpose, cross-sectional 

data were collected from 1000 household farms of Khyber 

Pakhtunkhwa, Pakistan. The data was considered of 

agriculture production season in the year 2017-2018. In the 

total 1000 of the farm, the farmers were interviewed to collect 

the data based on their perception and opinion about the 

pattern of precipitation and temperature in the study area. 

Therefore, we have briefly analyzed the perceptions of farm 

households about climate change and the various strategies 

they have adapted in the last couple of decades. Table 3 

displays the results of the farmer’s perception of long-term 

temperature and precipitation changes in the previous 20 

years. Results of the study show that in the survey area 72.6% 

of the farm household in the 20 years have observed an 

increase in temperature, and 63.6% of the farm household 

have perceived a reduction in precipitation over the past 20 

years. 

Table 4 depicts the farmer’s adaptation strategies to climate 

change. During the field survey, the farm household was 

asked regarding the perception of climatic changes in the past 

two decades. If the response was positive, then we further 

asked about the adoption of choice adaptation strategies in the 

study area. The response was quite satisfactory and the 

respondents have frequently adopted adaptation methods to 

tackle the climate change effects. Results in Table 4 presents 

that 31.6% of the respondents have not adopted any 

adaptation strategies. Among the rest of the respondents, the 

adaptation strategies such as planting trees (14.5%)were 

considered as the highest adaptation strategies adopted in the 

study area followed by irrigation application (12.6%). The 

rest of the adaptation strategies adopted by respondents in the 
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study areas are soil conservation (9.3%), changing crop 

varieties (8.6%), others to be mention (8%), change in 

planting dates (7.8%), short-season varieties (7.6%)to handle 

the climate change. 

 

Table 4. Farmer’s adaptation strategies to climate change. 

Variables Respondents (%) 

No adaptation 31.60 

Planting trees 14.50 

Changing crop varieties 8.60 

Soil conservation 9.30 

Change in planting date 7.80 

Short-season varieties 7.60 

Irrigation  12.60 

Other to be mention 8.00 

Total number of respondents 1000.00 

Source: Author(s) calculations 

 

These adaptation strategies have very beneficial general 

significance. Change in crop variety and short-season 

varieties are commonly used for adaptation method in which 

farmers faced climatic problems, such as plant affected by 

pest attack that may affect production. Change in planting 

dates and soil conservation are also used by the participants 

and were mentioned in adaptation techniques. This means to 

increase soil fertility and production, the variation in 

precipitation and droughts are disturbing the planting date. 

During the dry season, the farmers adjust the irrigation rate 

for the required production. More than half of participants of 

the study area explained that crop production has decreased 

in recent years possibly due to climatic change, lack of 

adequate extension services, poverty or lack of government 

support.  

Generally, farmers were used to storing water for irrigation 

application, because they were harshly facing water shortages 

issues. All the participants of the survey were associated with 

the agricultural sector for their livelihood and most of them 

were operated agriculture activates based as small scale 

farmers. Although most of them were facing the droughts and 

floods problems. As these issues are severely caused due to 

climate change. Therefore, the socioeconomic and 

demographic characteristics of farmers such as family size, 

education and income are considered as imperative 

determinants for the adopting of adaptation approaches 

(Pangapanga et al., 2012). Likewise, past studies suggest that 

mitigation of climate change risk can be minimized by using 

the approaches such as changing the crop variety, pattern and 

diversifications (Adger et al., 2003, Orindi and Eriksen, 

2005). Whereas (Ahmad et al., 2013) find that farmers 

location and type of climate issues are various important in a 

sense that farmers adopt various adaptation technique, for 

instance, farmers in the rain-fed zone often modified planting 

dates based on changes in weather indicators (precipitation 

and temperature) while in irrigated areas, changing crop 

varieties and soil conservation. Furthermore, in Table 5 

shows the constraints to climatic change adaptation, those 

farm household who didn’t adapt to climate change have 

listed some reasons for no adaptations to climate change, 

including lack of access to assets, low level of technology, 

lack of information, poverty, shortage of labors, lack of 

government support and lack of money. 

 

Table 5. Farmer’s adaptation constraints to climate 

change in the study area. 

Constraints  Respondents (%) 

Lack of money 17.40 

Lack of government support 14.70 

Shortage of labors 4.30 

Lack of information on climate  37.60 

Poverty 10.10 

Low level of technology 8.60 

Lack of access to assets 7.30 

Source: Author(s) calculations 

 

Results of the multinomial logit model: For this empirical 

estimation, a multinomial logit model was employed. As this 

model consider different choice categories, normally known 

as the base category or reference state. Further, no adaptation 

was considered as the first category of reference state. The 

Hausman test was carried out to check the effect of the 

different explanatory variable included in the model. 

Therefore, the model was regressed with and without 

explanatory variables. It was concluded that variables 

included in the model have more robust result than the model 

without variables. We have used the variance inflation factor 

(VIF) to investigate the multicollinearity problem in the 

model. The result of VIF indicates that there was not a serious 

concern about this issue.   

Moreover, unrelated post estimation technique and Hausman 

test for irrelevant alternatives were tested. The results of these 

tests did not accept the null hypothesis without the inclusion 

of climate change adaptation choices. This means that climate 

change adaptation techniques inclusion is correct for the 

specification of the multinomial logit model. Table 6 display 

the results of the multinomial logit model. The results of the 

multinomial logit model are very much clear and suitable. The 

LR chi-square test value is highly significant. This means that 

the model is robust and best fitted. 

The cause and effect relationship between exploratory and 

explanatory variables was measured using the multinomial 

logit model. This means that it would provide us with the 

impact of explanatory variables on exploratory variables. 

Nonetheless, the model parameter estimation does not 

provide the real impact of the chance of occurrence or in the 

shape of magnitude value. Therefore, the marginal effect of 

the multinomial logit model was estimated. The comparison 

of climate change adaptation choices was done with no 

adaptation using the outcome of marginal effect estimates. 
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The marginal effect of the multinomial logit measures the 

amount of change in the dependent variable caused by the 

change of each unit of independent variables, so the marginal 

effects of the multinomial logit are provided, which is easy to 

explain. The outcome estimates of marginal effect and its 

significance level are shown in Table 7. 

The adaptation of climate change outcomes has a non-positive 

and non-significant relationship with the age of the 

respondent. This means that the age of the household did not 

play a vital role in the inclination of more practicing of 

adaptation techniques. The negative impact of age of the 

respondent to the adaptation to climate change might be the 

old age factor. It can be concluded that as people grow older, 

the household head is reluctant and shows no sensitivity of 

modification to take some actions of adaptation to climate 

changes. However, the past studies such as a study done by 

(Dadzie and Acquah, 2012, Manandhar et al., 2015) are 

contradictory to our findings. They concluded that older 

farmers had a better knowledge of farming to take the risk as 

compared to young farmers. Among all explanatory variables, 

education is the most important variable. The result of 

education has a significant impact on each adaptation 

Table 6. Multinomial logit model parameter estimates on climate change adaptation strategies. 
Explanatory variables Planting trees Crop varieties Soil 

conservation 

Planting date Short season 

varieties 

Irrigation Other to be 

mention 

Coefficients 

（P level） 

Coefficients 

（P level） 

Coefficients 

（P level） 

Coefficients 

（P level） 

Coefficients 

（P level） 

Coefficients 

（P level） 

Coefficients 

（P level） 

Age -0.0906 

(0.7321) 

-0.2528 

(0.4328) 

-0.2425 

(0.4370) 

-0.6010* 

(0.0671) 

-0.0133 

(0.9675) 

-0.0697 

(0.8002) 

-0.4784 

(0.1533) 

Education 0.2768** 

(0.029) 

0.2611** 

(0.033) 

0.2146* 

(0.082) 

0.2199** 

(0.0490) 

0.2622** 

(0.0163) 

0.2635*** 

(0.0000) 

0.3704*** 

(0.0008) 

Family size 0.0442 

(0.3293) 

0.0010 

(0.9847) 

0.0724** 

(0.0274) 

0.0509 

(0.3735) 

0.0313 

(0.5856) 

0.0452 

(0.3436) 

0.0300 

(0.5982) 

Marital status 0.2309 

(0.5467) 

0.3692 

(0.4933) 

0.4415 

(0.3764) 

0.5787 

(0.3520) 

0.7904 

(0.2477) 

0.0713 

(0.8598) 

0.0805 

(0.8679) 

Cultivated farm size 0.0705** 

(0.0218) 

0.0363** 

(0.0117) 

0.0285** 

(0.0113) 

0.0174 

(0.8725) 

0.0665** 

(0.0151) 

0.1704* 

(0.0541) 

-0.0856 

(0.4535) 

Credit availability  0.2430 

(0.3599) 

0.1252 

(0.6917) 

0.1302 

(0.6842) 

0.4959 

(0.1504) 

0.1313 

(0.6886) 

0.0441 

(0.8733) 

-0.0769 

(0.8294) 

Nonfarm income -0.0000 

(0.4209) 

-0.0000** 

(0.04999) 

-0.0000* 

(0.0866) 

-0.0000 

(0.9514) 

-0.0000** 

(0.0182) 

-0.0000 

(0.9867) 

-0.0000** 

(0.0247) 

Distance to market -0.0136* 

(0.0056) 

-0.0102** 

(0.0440) 

-0.0151** 

(0.0318) 

-0.0191** 

(0.0482) 

-0.0163* 

(0.0564) 

-0.0189** 

(0.0434) 

0.0169 

(0.5454) 

Extension services 0.6854*** 

(0.0075) 

0.8897*** 

(0.0056) 

0.9432*** 

(0.0035) 

0.7996** 

(0.048) 

0.2835* 

(0.054) 

0.2755** 

(0.062) 

1.2579*** 

(0.0012) 

Relative in government 0.2450* 

(0.3064) 

0.6903** 

(0.0108) 

0.6472** 

(0.0151) 

0.7183** 

(0.0119) 

0.6340** 

(0.0250) 

0.7483*** 

(0.0018) 

0.7939*** 

(0.0065) 

Farmer-to-farmer 

extension 

0.0495 

(0.8248) 

-0.1431 

(0.5879) 

0.4099 

(0.1363) 

0.0889 

(0.7511) 

0.2350* 

(0.066) 

1.2579*** 

(0.0000) 

0.0249 

(0.9303) 

Temperature pattern 0.2916** 

(0.0345) 

0.1984 

(0.2162) 

0.3461** 

(0.0334) 

0.5787*** 

(0.0032) 

0.3394** 

(0.025) 

0.6235*** 

(0.0001) 

0.4286*** 

(0.000) 

Precipitation pattern -0.1781 

(0.2458) 

-0.0575 

(0.7389) 

-0.1218 

(0.4800) 

-0.3518* 

(0.0823) 

-0.0787 

(0.6561) 

-0.2033** 

(0.0174) 

-0.1243 

(0.5373) 

Insurance 0.0428 

(0.8634) 

0.4861 

(0.1017) 

0.3850 

(0.1875) 

-0.0413 

(0.8929) 

0.3584 

(0.2451) 

0.2519 

(0.3367) 

0.5535* 

(0.0993) 

Information on climate 

change 

0.4558* 

(0.0532) 

0.2546 

(0.5169) 

-0.1139** 

(0.0403) 

0.2571* 

(0.089) 

-0.0992** 

(0.0257) 

-0.1226** 

(0.0318) 

0.8066** 

(0.0427) 

Floods 0.1631 

(0.4488) 

-0.0852 

(0.7445) 

0.3463 

(0.1686) 

-0.1005 

(0.7117) 

0.2675 

(0.3227) 

0.3173* 

(0.0767) 

0.1786 

(0.5072) 

Constant 

 

-2.0065** 

(0.0152) 

-3.6774*** 

(0.0004) 

-3.7288*** 

(0.0002) 

-4.3284*** 

(0.0002) 

-4.6696*** 

(0.0001) 

-3.2670*** 

(0.0005) 

-6.0849*** 

(0.0000) 

Base category No adaptation 

Number of observation 1000 

LR chi-square 315.93*** 

Log likelihood -1775.85 

Pseudo-R2 0.0817 

Source: Author(s) calculations. Note: the results values reported ***, **, and * indicate significant at the 1%, 5%, and 10% levels, 

respectively. 
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methods used by the respondent in the study area. While 

research done by (Maddison, 2007, Nhemachena and Hassan, 

2007) found that farming experience can increase the chances 

of adapting strategies to climate change. Among different 

adaptation techniques, soil conservation and crop varieties 

show significant robustness association with the education of 

the farmers. This means that 7% probability of soil 

conservation and 4% of the variation in crop varieties in the 

adaptation to climate change can be increased if 1% 

increasing change may occur in the education of farmer. Our 

results show some positivity and similarity with the previous 

studies done by different researchers. Likewise, past literature 

revealed that the education of the household head and better 

technologies adoption have a positive relationship (Igodan et 

al., 1988, Lin, 1991) and high adaptations to climate change 

(Maddison, 2007). To adopt new technologies and improve 

productivity, farmers higher educational rates are more 

associated (Norris and Batie, 1987). 

Generally, the size of the family has no linkages with the 

adaptation of climate change measures. However, the larger 

family size has more chance to handle the vulnerability to 

climate change and may adapt more numbers of ways. The 

results of the study reveal that soil conservation and water 

conservation has a positive and significant relationship with 

family size. This can be concluding that these adaptation 

methods are labor-intensive technology which requires a large 

amount of labor to implement these adaptation strategies. The 

household family size effect on the adaptation approach can 

be observed from two sides. The first hypothesis is that 

attempt to generate income large size family members may be 

Table 7. Marginal effects from the multinomial logit climate change adaptation model. 
Explanatory 

variables 

Planting 

trees 

Crop 

varieties 

Soil 

conservation 

Planting 

date 

Short 

season 

varieties 

Irrigation Other to be 

mention 

No 

adaptation 

Coefficients 

（P level） 

Coefficients 

（P level） 

Coefficients 

（P level） 

Coefficients 

（P level） 

Coefficients 

（P level） 

Coefficients 

（P level） 

Coefficients 

（P level） 

Coefficients 

（P level） 

Age -0.0059 

（0.8480） 

-0.0115 

（0.6390） 

-0.0111 

（0.6530） 

-0.0353* 

（ 0.0860） 

-0.0108 

（0.6070） 

-0.0234 

（0.3600） 

0.0228 

（0.2190） 

-0.0406 

（0.3150） 

Education 0.0381** 

（0.0421） 

0.0391** 

（0.045） 

0.0663* 

（0.0745） 

0.0087 

（0.2120） 

0.0121** 

（0.040） 

0.0114*** 

（0.0027） 

0.0173*** 

（0.004） 

-0.0329** 

（0.021） 

Family size 0.0041 

（0.3920） 

0.0014 

（0.7220） 

0.0152* 

（0.0738） 

0.0027 

（0.0450） 

0.0012 

（0.7320） 

0.0070 

（0.1090） 

0.0010 

（0.7500） 

0.0046 

（0.5050） 

Marital status 0.0573 

（0.2060） 

0.0220 

（0.6010） 

0.0302 

（0.4540） 

0.0335 

（0.4080） 

0.0503 

（0.2670） 

0.0239 

（0.5310） 

0.0137 

（0.6100） 

0.0412 

（0.5050） 

Cultivated farm size 0.0058** 

（0.0310） 

0.0069** 

（0.0377） 

0.0086** 

（ 0.0219） 

0.0051 

（0.3970） 

0.0063** 

（0.0196） 

0.0024* 

（0.0778） 

0.0064 

（0.3070） 

0.0041 

（0.7590） 

Credit 0.0211 

（0.5120） 

0.0014 

（0.9550） 

0.0019 

（ 0.9410 ） 

0.0288 

（0.1970） 

0.0016 

（0.940） 

0.0078 

（0.7690） 

0.0121 

（0.5530） 

0.0349 

（0.3620） 

Nonfarm income -4.76e-08 

（0.9690） 

-1.21e-06** 

（0.0229） 

-2.50e-08* 

（0.0979） 

-7.24e-07 

（0.3560） 

-1.98e-06** 

（0.0350） 

-1.08e-06 

（0.3120） 

-1.52e-06** 

（0.0530） 

2.83e-06* 

（0.095） 

Distance to market 0.0169* 

（0.0730） 

0.0072** 

（0.0461） 

0.0088** 

（0.0289） 

0.0092** 

（0.02810） 

0.0015 

（0.9080） 

0.0157* 

（0.0633） 

0.0074** 

（0.0245） 

0.0176 

（0.4770） 

Extension services 

 

0.03618** 

（0.0002） 

0.0937*** 

（0.0001） 

0.0471* 

（0.074） 

0.0117** 

（0.0359） 

0.0204* 

（0.9210） 

0.0198** 

（0.0421） 

0.0519*** 

（0.0060） 

-0.1455*** 

（0.0000） 

Relative in 

government 

0.0275*** 

（0.0000） 

0.0262** 

（0.0199） 

0.0234** 

（0.0264） 

0.0234** 

（0.0193） 

0.0174** 

（0.0337） 

0.0406*** 

（0.0006） 

0.0252*** 

（0.0018） 

-0.1287*** 

（0.0000） 

Farmer-to-farmer 

extension 

0.0198 

（0.4480） 

0.0292 

（0.1420） 

0.0229  

（0.2960 ） 

0.0064 

（0.7200） 

0.0310* 

（0.078） 

0.1284*** 

（0.000） 

0.0097 

（0.5390） 

-0.0553 

（0.1090） 

Temperature pattern 0.0968*** 

（0.0000） 

0.0929 

（0.8160） 

0.0112** 

（0.0460） 

0.0260*** 

（0.0039） 

0.0156** 

（0.0386） 

0.0465 

（0.0020） 

0.0156*** 

（0.0000） 

-0.0732*** 

（0.0000） 

Precipitation pattern -0.0204 

（0.2760） 

-0.0007 

（0.9579） 

-0.0069 

（0.6180） 

-0.0226 

（0.0830） 

-0 .0097 

（0.4000） 

-0.0299** 

（0.0350） 

-0.0049 

（0.6750） 

0.0158 

（0.4590） 

Insurance 0.0216 

（0.4620） 

0.0283 

（0.2120） 

0.0199 

（0.3920） 

0.0165 

（0.3970） 

0.0136 

（0.4940） 

0.0086 

（0.7250） 

0.0243* 

（0.0960） 

0.0568 

（0.1270） 

Information on 

climate change 

0.0600* 

（0.0960） 

0.0163 

（0.5790） 

0.0162 

（0.5770） 

0.0446* 

（0.0800） 

0.0174* 

（0.0505） 

0.0208 

（0.5190） 

0.0474** 

（0.0270） 

0.0247 

（0.630） 

Floods 0.0198 

（0.4280） 

0.0114 

（0.5650） 

0.0299 

（0.1280） 

0.0104 

（0.5440） 

0.0174 

（0.3140） 

0.0422* 

（0.0530） 

0.0091 

（0.538） 

0.0122 

（0.7140） 

Source: Author(s) calculations. Note: the results values reported ***, **, and * indicate significant at the 1%, 5%, and 10% levels, 

respectively. 
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forced to transfer part of the labor force outside in the farm in 

order to alleviate the consumption pressures brought by the 

large size family members (Yirga, 2007). Another assumption 

is that large size family members are mostly related to higher 

levels of labor resources, which would allow some family 

members to perform a variety of farming tasks. For example, 

(Croppenstedt et al., 2003) argue that farm household with 

large labor family size are more likely to adopt farming 

techniques and more frequently use agricultural technologies 

as they are less likely to experience labor shortages during 

peak periods. Therefore, a household with big families are 

expected to be able to cope with climate change and can adapt 

to the climate. Similarly, marital status has a positive impact 

on each adaptation methods. However, high impact is most 

prominent in the methods of planting trees and short-season 

varieties. Cultivated farm size sometimes means the amount 

of loss that farmers face when faced with natural disasters, so 

this variable has a positive impact on adaptation methods.  For 

example, increase of one unit in the cultivated farm size 

results an increase of 0.6% in the probability of planting trees, 

an increase of 0.7% in the change of crop varieties, an 

increase of 0.9% in the soil conservation, an increase of 0.2% 

in irrigation, and an increase of 0.6% in the change of short-

season crop varieties. 

Climate change adaptation strategies have a positive 

association with the availability of credit availability. This is 

consistent with the conclusion that credit in rural areas in 

developing countries is not sound and the dispersion rate is 

low, but credit support can increase the possibility of adapting 

climate change adaptation approaches for farmers and reduce 

climate change. The negative impact of change has been 

supported by (Deressa et al., 2009). The number of relatives 

in the government of households represents the social capital 

of the local area. For the adaptation of agricultural 

technologies, the private social network and informal 

institutions play three different roles. First, they intervene as 

financial transfers conduits that can ease the credit constraints 

of the farmers. Second, they serve as a guide to getting 

information about new technologies. Third, when the 

adoption of technologies is associated with external 

influences, social networks can promote cooperation to 

overcome the dilemma of collective action (Katungi, 2007). 

Isham (2002) concluded that in the decision to adopt fertilizer 

ethnically and collaborative social affiliations serve as forms 

of social capital.  

Non-farm income has a significantly negative effect on crop 

variety and short-season varieties. However, it has a non-

significant impact on other climate change adaptation 

measures. This is because the survey was conducted 

exclusively from farmers of the selected area. Therefore, the 

main source of income could be the only revenue generated 

from agricultural activities. However, non-farming income 

always works as a valuable addition to the farming addition. 

In the current scenario, if the income of the farmer is high then 

they would be less dependent on agriculture production. 

Consequently, they would be less sensitive to climate change 

and reducing the chances to manipulate their selves for 

climate change adaptation strategies, especially the possibility 

of adopting new crop varieties and short-season varieties. 

Previous studies found that there is a positive correlation 

between the impact of income on technology adaptation 

(Franzel, 1999). Therefore, besides agriculture, additional 

sources of income from these household farmers make them 

more stable and willing to take on higher agricultural risks 

(Velandia et al., 2009). This study expects that farmers who 

are only from agricultural income are more risk-averse than 

those who only receive non-agricultural sources of income. 

Therefore, it can be said that household farmers who have 

other income sources, such as work in cities other than 

agriculture or doing business, will not only make them 

steadier but also increase their attitude towards risk. 

The climate change adaptation strategies have a negative but 

significant relationship with distance to market variable in 

this study. It is assumed that as the distance from the product 

and resource markets increases, the adaptability to climate 

change declines. The market approach is an important factor 

of adaptation, possibly because the market is a source to 

exchange information with other farmers (Maddison, 2007). 

Easy access to information can change farmers' risk attitudes 

and increase farm productivity. The weather information, 

market information and accessibility and accessibility of 

agricultural information available to farmers can help farmers 

to adopt the right strategies of risk management to tackle the 

farm's uncertainties and risks. 

Climate change adaptation strategies have a positive and 

significant impact on extension services in this study. The 

local governments’ policies and services to address climate 

change are key to improving farmers’ adaptation ability to 

climate change risks. This is because government promotion 

can raise farmers’ awareness of climatic variation and better 

understanding the negative effects of climate change, thus 

play a vital in the promotion of adaptation strategies. The 

relative in government variable increases significantly the 

probability of adopting adaptation methods. For example, 

increase of one unit in the number of the relative in 

government result in an increase of 0.6% in the probability of 

planting trees, 25% in planting trees, 70% change in crop 

varieties, 65% in the soil conservation, 71% in changing 

planting date, 63% in the short-season varieties change, and 

75% in irrigation application. The farmer-to-farmer extension 

has a significant positive effect on farmers ‘adaptation of 

water-saving irrigation method because water-saving 

irrigation is a capital-intensive technology, and farmers’ 

dissemination and related technical information can improve 

farmers’ recognition. Knowing ability and potential effects, 

speeding up the adoption of water-saving technologies by 

farmers to tackle the vulnerability of climate change. Farmers 

can learn technology adoption from different sources in a 
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variety of ways. Formal counselling can be a way for farmers 

to learn new agricultural information. The early work of (Van 

Dijk and Hussein, 1994) concluded that in the late 1980s, 

Punjab’s training and visit program successfully encouraged 

the introduction of new agricultural technologies. In previous 

studies, it is concluded that developing countries, there is a 

strong positive relationship between farmer’s adoption 

behavior and access to information (Yirga, 2007). 

It was observed during the survey that farmers were very 

sensitive to the higher annual increase in temperature pattern. 

Therefore, to confront with the vulnerability of climate 

change, the probability of more adaptation strategies would 

be increased as the annual temperature increase. If a 1-degree 

rise in temperature occurred than it would bring change in 

planting a tree, change in crop varieties, soil conservation, 

changing planting date, changing of short-season varieties, 

and irrigation application by 29, 34, 35, 58, 34 and 62% 

respectively. These findings suggest that farmers would 

prioritize drought-resistant varieties because the increased 

temperature will automatically become a source of 

evaporation. Moreover, if the moisture content in the soil is 

not available then the farmer will go for changing plant dates. 

It would help to retain the minimum requirement of moisture 

content during the crucial crop growth stages. Further, they 

will irrigate to replenish rainwater and compensate for water 

loss due to increased evaporation. Precipitation has a 

contrasting relationship with temperature. Thus, precipitation 

diminishes the effect of temperature. This means that 

intensive precipitation plays a busting role which mitigates 

the higher impact of increasing temperature. The higher levels 

of precipitation help to conserve the moisture content in the 

soil and accordingly, regulate the crop growth. On the other 

hand, this outcome of the study provides assurance with that; 

there would be a rational increase in the climate change 

adaptation strategies such as a change in plant date and 

irrigation application due to significant decreasing levels of 

precipitation.  

Insurance has no significant effect on the adaptation method, 

but positively increases the livelihood of adoption methods. It 

is worth mentioning that it has a negative effect on climate 

change in planting date. For the management of 

environmental and economic risk, crop insurance plays a very 

significant role. Pakistan and other developing countries have 

usually faced the agricultural sector disasters (Boyd et al., 

2011, Goodwin and Smith, 1995), these tend to be expensive 

and can lead to a decline in the growth of agriculture. crop 

insurance is the most effective tool for managing flood 

hazards (Goodwin and Mahul, 2004, Goodwin and Smith, 

1995) and has been suggested as the best new strategy for 

climate change adaptation (Falco et al., 2014). Information on 

climate change has a positive and significant effect on the 

probability of planting trees and changing plant date, but 

significantly negatively influences the adoption of soil 

conservation, changing of short-season varieties and 

irrigation. It is also assumed that different household families 

living under different agro-ecological conditions are using 

different adaptation methods. This is due to different agro-

ecological environments, soils, and other factors, which 

affects the perception of climate change by farmers and their 

adaptive decision-making. It is assumed that climate change 

information is the way to get the information you need to 

make the right climate change decisions. In developing 

countries, different studies report a strong positive correlation 

among information accessibility and the farmer’s adoption 

behavior (Yirga, 2007), and information accessibility by 

extension increases the likelihood of climate change 

adaptation (Maddison, 2007, Nhemachena and Hassan, 

2007). Floods have no significant effect on adaptation 

methods, but it has a positive impact. This may be because the 

destructive power of the flood is strong and it is difficult to 

adopt adaptation measures. Moreover, the number of 

occurrences of the flood is small, so farmers usually do not 

take measures to deal with climate change. Despite a large 

share of the economy, the agricultural sector still faces serious 

problems due to flooding (Ahmed and Schmitz, 2011). 

Therefore, adapting the agricultural sector to the flooding 

effects is an effective measure and is essential to protect 

farmer’s livelihoods. In order the farmers have a better 

understanding, it is important to develop policies that to 

support adaptation successfully and essential to improve 

existing methods of adaptation.  

Conclusion and Policy Implications: The key objective of 

this study is to investigate the factors influencing the farm 

household choice adaptations strategies for the vulnerability 

of climate change. This study was conducted in the seven 

districts of Khyber Pakhtunkhwa province Pakistan and cross-

sectional data was collected over the crop production period 

of 2017-2018. We employed the multinomial logit model to 

study the adaptive behavior of farmers and factors influencing 

the vulnerability of climate change. The results suggest that 

the application of this model is valid and reasonable because 

no evidence of hypothesis violation was found during the 

Heckman and seemingly unrelated post estimation tests. The 

results suggest that policy intervention can be used to increase 

the impact of family characteristics such as education, farm 

and non-farm income on climate change adaptation.  

Based on the findings, some key policy implications emerged. 

The government of Pakistan must formulate appropriate and 

stable policies on climate change mitigation and adaptation. 

The agricultural extension services should provide 

appropriate and timely information to the rural farming 

community to manage the climate risk, extreme weather 

conditions and environmental change with best-suited 

strategies. Research-based fresh irrigation systems should be 

introduced which would not only irrigate the crops but also 

use the efficient amount of water. Moreover, the provision of 

water-consuming efficient technologies and appliances 

should be provided to the farmers on subsides basis. In 
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conclusion, a coordinated set of policy is required to mitigate 

the risk of climate change in the country. This research study 

evidences and recommendation would be helpful in future 

research guidance and can be beneficial for policy 

endorsements. 
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