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ABSTRACT 
 

The study was conducted at the Institute of Agricultural Extension and Rural 

Development, University of Agriculture, Faisalabad, Pakistan during the year 

2014. For this study Hazara region of Khyber Pakhtumkhwa was selected. In 

mountainous rural areas of Pakistan, livelihoods are highly dependent on 

natural resources which in turn depend upon climatic conditions. Agriculture is 

a main source of rural livelihoods, but due to climate change the livelihoods of 

rural dwellers become more vulnerable due to the adverse effects of climate 

change on agriculture. Hazara region comprises six districts (Haripur, 

Abbotabd, Mansehra, Kohistan, Bttagram and Tor Ghur) and is full with natural 

resources. District Mansehra was purposively selected as the study area. 

Cross-sectional survey research design was used in this study. One hundred 

and twenty respondents were selected randomly from rural areas three tehsiles 

of district Mansehra. The results indicated that majority of respondents (48.3%) 

were illiterate. Both farming and non-farming was the main source of income 

for majority (45.0%) of the respondents. It was also found that all respondents 

were of the view that there exists a rise in temperature which is a major cause 

of global warming. Regarding the impacts of climate change on livelihoods of 

rural people it was found that “increase intensity of natural disaster”, was at 

the top with highest mean value (M=4.42). Among different variables of rural 

livelihoods “increase in human mortality rate” was found at the lowest level 

with lowest mean value (M= 3.40). From the results it was concluded that 

climate change has adverse impacts on the livelihoods of rural communities in 

the region and different state departments (agri. extension and forestry) should 

launch awareness campaigns regarding adoption of different adaptation 

strategies of climate change so that small farmers can easily secure their 

livelihoods.  
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INTRODUCTION 
 
Climate change is the change in weather in a statistical manner over periods 
of time (20). This change in weather may be due to natural variability or as a 
result of human activities (5). In developing and low income countries a vast 
majority of people used to live in rural areas and climate changes have 
significant affect on the livelihood of the people residing in these areas (3). 
Livelihoods of rural communities largely depend upon agriculture which is 
badly affected due to adverse changes in climatic conditions in the form of 
rising temperature and intensity of precipitation both in the form of rainfall 
and snow. This situation threats the food security situation in these countries 
(35). In South Asian countries sustaining rural livelihoods in the realm of 
climate change has become the major challenge for development 
practitioners due to the reduction in production of major cereal crops (38).    
 
Increase in global temperature, which is main indicator of climate change, the 
average production of major cereal crops as well as fruits and vegetables, on 
which whole of the livelihoods of rural people depends is reducing rapidly. In 
these circumstances it has become very difficult to meet the food 
requirements of ever growing population of the global world (26). The 
increase in temperature invites many insects/pests and diseases to attack 
the crops, due to which production of these crops automatically is reduced, 
which ultimately enhances the food insecurity situation in rural areas. Other 
than the rise in temperature, heavy rainfall shows the harshness in the 
climatic conditions and has negative impacts on livelihoods of people who 
reside in rural areas and directly or indirectly depend on agriculture sector for 
their daily livelihoods (31). The low production of fodder due to the climatic 
changes also has many negative impacts on the production of livestock (13) 
which serves as financial and physical capital. It plays an eminent role in 
sustaining livelihoods of farming community (21). 
 
Like other countries of South Asian region, the livelihoods of rural people in 
Pakistan totally depend upon agriculture through direct or indirect ways. It is 
already facing a lot of problems regarding sustainability of livelihoods like 
sluggish yield of crops, water logging and salinity, soil erosion, natural 
hazards, day by day reduction in size of farm land holding, price situation of 
farm inputs, etc. In addition to these intimidating challenges climate change 
also add pressure on livelihood options of rural people and making impacts 
on the lives of specifically poor community (14). The livelihoods of poor 
people who reside in rural areas (12) are disrupted by the risks and 
vulnerabilities due to the change in climate (8). 
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The increase in average temperature becomes the foundation of unusual 
weather conditions which lead to heavy floods and ultimately becomes an 
important factor behind the loss physical, natural, financial and human assets 
of rural population (1). Due to climate change the dejection of glaciers in the 
Himalaya region has increased intensity of the occurrence of events like 
floods, droughts and many other climatic extremes (24). This situation is 
more severe in hilly and mountainous areas like Hazara region of Khyber 
Pakhtunkhwa (KPK) province where majority of the area is under forest cover 
and due to small landholdings, livelihoods of the people are more vulnerable 
than plain areas (25).  
 
Keeping in view this notion, the present study was planned to assess the 
impacts of climate change on the livelihoods of rural people with special 
reference to Hazara region of Pakistan. 
 

MATERIALS AND METHODS 
 
This study was conducted at the Institute of Agricultural Extension and Rural 
Development, University of Agriculture, Faisalabad, Pakistan during the year 
2014. Hazara region of Khyber Pakhtunkhwa (KPK) Province was selected. 
The region comprises six districts namely Haripur, Abbotabd, Mansehra, 
Kohistan, Bttagram and Tor Ghur. The area is full of natural resources having 
maximum forest cover in the country (39). However, the livelihoods realities 
in the region especially on high mountains are very hard and rural people are 
facing a plenty of problems regarding their livelihoods options. Due to small 
size of farm land holding, rural people also adopt non-agriculture profession 
alongwith agriculture to maintain their livelihoods (36). Multistage sampling 
technique was adopted. In 1

st
 step out of total six districts, Mansehra district 

was selected purposively as the district is the largest one on the basis of 
population (9). The whole district consists of three tehsiles; Mansehra, Ohgi 
and Balakot. Out of these three tehsiles, Oghi and Balakot are totally 
considered as rural tehsiles (4). As the main focus of our research was on 
the livelihoods of rural people, due to which these two tehsiles (Oghi and 
Balakot) were selected purposively as the targeted areas in the 2

nd
 step of 

sampling. In 3
rd

 step 60 respondents were randomly selected from each of 
the two above mentioned tehsiles making a total number of 120 respondents. 
Both qualitative and quantitative methods were used to collect relevant data 
from the research area. Quantitative data were collected through structured 
interview schedule while qualitative data were collected through indepth 
personal interviews from key informants and Focus Group Discussion. The 
data were tabulated and analyzed by using computer operated software 
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SPSS. A five point likert type scale was used to collect data regarding 
impacts of climate change on the livelihoods of rural community. 
 

RESULTS AND DISCUSSION 
 

Educational status 

 
Educational status of an individual plays an important role in bringing change 
in the bahaviour (19). It is necessary for an individual’s capacity building and 
among rural dwellers education enhance their farm output due to the 
adoption of latest crop management practices (28). In view of the importance 
of educational status of rural people the data regarding literacy level of 
respondents in the study area were collected and tabulated in Table1. 
 

Table 1. Distribution of the respondents according to their educational status 
 

 

Education Frequency Percent (%) 
Illiterate 58 48.3 

Up to primary 34 28.3 

Middle 20 16.7 

Matric 06 5.0 

Above Matric 02 1.7 

Total 120 100 

 
The data showed that nearly half (48.3%) of the respondents were illiterate. 
And slightly more than fifty percent (51.7%) of respondents were found 
literate. Among those literate respondents only 1.7 percent of them had 
education above matriculation (10 years of schooling). The literacy rate of 
rural areas of Khyber Pukhtunkhwa, Pakistan is lower than other two 
provinces i.e. Punjab and Sindh but little higher than Baluchistan (6). 

 

Livelihood income sources 
 
Income sources play a key role in livelihood strategies especially in rural 
areas where poverty and food insecurity are the two main issues. A variety of 
income sources were being used by the farmers in study area due to the 
existence of diversification in livelihood strategies in order to improve their 
living standards (16). The data regarding different income sources being 
used in the area were tabulated in Table 2. 
 

The data presented in Table 2 showed that majority (45.0%) of households 
adopt and rely on farming and non-farming profession as their main sources 
of income. During qualitative discussion it was found that among farming  
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Table 2.  Distribution of the respondents according to their livelihood income sources 

 

Source of income Frequency Percent (%) 

Farming 40 33.3 

Non farming 26 21.7 

Both 54 45.0 

Total 120 100.0 

 
source of income, respondents earn money to secure their livelihoods from 
product of crops and rearing on animals. But on the other hand among non-
farming source of income, respondents adopt skilled and unskilled labour as 
main profession in order to earn for securing livelihoods. In this connection 
one of the respondents during focus group discussion responded that: 
 

“only agriculture is not sufficient to meet our daily food and living requirements” 
 
The above remarks of the respondent clearly indicate and confirm the results 
of quantitative data that in the present age of economic crises and economic 
instability in the country people of the area bound to adopt multiple sources 
of income. Although Pakistan is agriculture based country, whose economy is 
heavily relied on agriculture, but due to the adverse climate changes, the 
livelihoods of rural community in the whole country in general and specifically 
in hilly areas depend on both farm and non-farm sources of income (32). For 
better agricultural productivity non-farm income sources also play key role as 
discussed by Ruben and Berg (30). Diversification of livelihood strategies in 
the form of income sources in highlands of Pakistan (northern areas) was 
also described by Tareen et al. (37).   

 

Indictors of climate change 
 
There are many indicators and agents of climate change in the world. Out of 
these indicators; rise in temperature and changes in precipitation/rainfall 
pattern are the most important ones. In hilly areas of Pakistan especially high 
hills (North-West Region) rise in temperature resulted in melting of glaciers 
and patterns of rainfall are disrupted due to the changes in climate (2). In the 
present research, data regarding different indicators of climate change i.e. 
rise in temperature, change in rainfall pattern and change in intensity of 
rainfall in the study area were collected and presented in Table 3. 
 
The data showed that 100 percent of the respondents viewed that rise in 
temperature in the area is mainly responsible for climate change in the 
region. Also this rise in temperature is responsible for rapid melting of 
glaciers,  which  are  expected  to  increase  floods  in  the Indus River and its  



M. Luqman et al.  

J. Agric. Res., 2017, 55(2) 

446 

Table 3. Distribution of respondents according to perception about different variables 

as agents to climate change 

   n = 120 

Rise in temperature Frequency Percent (%) 

Yes 120 100 

No 0 0 

Change in rainfall pattern Frequency Percent (%) 

Yes 100 83.3 

No 20 16.7 

Change in intensity of rainfall Frequency Percent (%) 

Increase 64 53.3 

Decrease 16 13.3 

Moderate 40 33.3 

 
tributaries. If this situation continues, in future the water flow in the Indus 
River would decrease as the Glaciers recede (7). This decreased water flow 
in the canal system of Pakistan will badly affect the security situation in the 
country as agriculture is supposed to be the main source of livelihoods for 
majority of the population both in plain and mountainous areas as country’s 
agriculture depends on that single river (18). Increase in temperature also 
responsible for reduction in crops yield which is a serious threat to 
agricultural production (17). With special reference to South Asian countries 
the high hills which are responsible for provision of water for agricultural and 
non-agricultural purposes, are seriously facing devastating challenge of 
climate change (27). 
 

 

Regarding change in rainfall pattern overwhelming majority (83.3%) of the 
respondents was of the view that in the area there is change in pattern of 
rainfall during the last five years. In changing pattern of rainfall slightly more 
than half (53.3%) of the respondents were of the view that during the last five 
years there is increased intensity of rainfall in the area. In view of these 
findings. Salman (33) reported that in Northern areas of Pakistan change in 
natural precipitation both in the form of rainfall and snow is clear indicator of 
climate change. It has proved through research that increased intensity of 
rainfall has negative impacts on rural livelihoods (31). However, 13.3 percent 
of the respondents reported that there is decreased intensity of rainfall in the 
area. This decrease in rainfall is affecting the grass and forests in the area as 
reported earlier (33).  
 

Means by which climate change affects rural livelihoods 

 
In hilly areas of Pakistan generally and specifically in Hazara region rural 
livelihood options not only depend upon agriculture, but also people of these 
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areas depend upon non-farm income sources for their livelihoods (29). In 
South Asia including Pakistan, climate change adversely affects the 
livelihoods of rural community directly or indirectly and has become a threat 
to natural resources, human security and development (34). For feeding 
billions of people in Asia-Pacific region climate change is a major challenge 
for food security and rural livelihoods (14). Data regarding different livelihood 
variables on which climate change affects through one of other way were 
collected and tabulated in Table 4. 
 

Table 4. Distribution of respondents according to their perception about impact of 

climate change on rural livelihoods 

 

Means by which climate change affects rural livelihoods Mean SD 

Occurrence of increase intensity of natural disasters 4.42 1.030 

Water shortage 4.37 0.712 

Increase in food prices 4.30 0.830 

Increase environmental pollution 4.25 0.856 

Disturb health of livestock 4.22 0.976 

Decrease in fruit or vegetable production 4.15 0.936 

Increase attack of insect/pest 4.15 1.022 

Change in rainfall pattern 4.10 0.951 

Migration 4.03 0.780 

Deforestation 4.00 1.249 

Decrease in crop yield 3.88 0.555 

Increase exposure to attack of diseases 3.67 1.003 

Increase in human mortality rate 3.40 1.498 
 Scale: 5 = S. Agree, 4 = Agree, 3 = Undecided, 2 = Disagree, 1 = S. Disagree 

 
The data showed that according to the perception of rural community 
“occurrence of increase intensity of natural disasters” due to climate change 
were at the top having maximum Mean value (M = 4.42/5.00). These findings 
showed that extreme weather conditions in the form of droughts, floods, 
cyclones, hailstorms, etc. had bad impacts on the livelihoods of people 
residing in rural areas. Similar observations and results were also reported 
previously (14) that Asia Pacific region has the highest population of poor 
people n these people are intimately exposed to climate hazards due to the 
adverse change in climatic conditions. Due to these climatic extremes, these 
people become more vulnerable to poverty (8). Due to these reasons the 
poverty in Khyber Pukhtunkhwa is higher than Punjab and Sindh provinces 
(11).  
 
It was also found that in research area climate change was also responsible 
for “shortage of water” with mean value (M = 4.37/5.00) and ranked 2

nd
 

position among different variables of rural livelihoods. As in rural areas 
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majority of households depends upon agriculture, which in turn depends 
upon availability of water for farm purposes. In this situation if there is 
shortage of water due to change in climatic conditions, the livelihoods of 
people residing in these area would automatically be affected. In developing 
and low income countries especially in those countries where agriculture is 
the main source of livelihoods of rural people or the economy of whole the 
country is totally dependent of agriculture, climate change in the form of high 
temperature, and change in pattern of rainfall reduces yield of crops and 
ultimately become a serious threat to food security (15, 22, 23).  
 
Among other livelihood variables which are being affected due to adverse 
changes in the climate, “increase in human mortality rate” was found at the 
bottom with lowest mean valve (M = 3.40/5.00). The increase human 
mortality rate resulted in loss of human capital. Research studies have 
proved that due to climate change the occurrence of natural calamities 
especially floods has increased due to which huge loss in the form of human 
life (10). 

 

CONCLUSIONS AND RECOMMENDATIONS 
 
It was concluded that majority of respondents were illiterate and earn money 

for livelihoods both from farm and non-farm sources. It was found that all 

respondents were of the view that there is increase in environmental 

temperature and also majority (83.3%) of respondents responded that 

changes were also observed in rainfall pattern. A little more than half (53.3%) 

of the respondents observed increase intensity of rainfall as the indicator of 

climate change. It was also concluded that among different variables of rural 

livelihoods on which climate change affects, occurrence of increase intensity 

of natural disasters was perceived as at the top with highest mean value (M= 

4.42). On the other hand increase in human mortality rate was perceived to 

be placed at the bottom with minimum mean vale (M= 3.40). Keeping in view 

these results following recommendations are formulated: 

 
 

1. Concrete measures should be adopted in order to increase the literacy 

level of rural people so that they can easily adopt cropping strategies 

against climate change.  

2. Emphasis should also be given on non-farm sources on income instead 

of only on farm (agricultural) income. 
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3. Joint awareness campaigns regarding adoption of different strategies of 

climate change should be launched in rural areas to increase the 

awareness level of communities so that small farmers can easily secure 

their livelihoods. 
 

REFERENCES 

 
1. Ahmad, S. 2011. Significance of Climate Change in Pakistan. 

www.dawn.com/blog.  
2. Akram, N. 2012. Climate change and human insecurity in South Asia. 

Abstract published in 15th SDPI Sustainable Development Conference. 
Sustainable Development in South Asia: Shaping the Future. 11-13 
December, 2012, Sustainable Development Policy Institute (SDPI), 
Islamabad, Pakistan. 

3. Anon. 2010. Annual Report. International Food Policy Research 
Institute, (IFPRI). 

4. Anon. 2010. Baseline Household Survey of District Mansehra. Family 
advancement for life and health. Population Council Islamabad, 
Pakistan. 

5. Anon. 2007a. Climate change 2007: Impacts, adoption and 
vulnerability. Working group II contribution to the Intergovernmental 
Panel on Climate Change (IPCC)-Fourth Assessment Report Brussels. 

6. Anon. 2012. Economic survey of Pakistan. Economic Advisors Wing, 
Ministry of Finance, Government of Pakistan, Islamabad, Pakistan. 

7. Anon. 2007b. Fourth Assessment Report (AR4), Climate Change 2007, 
intergovernmental Panel on Climate Change, IPCC), Cambridge 
University Press, Cambridge. 

8. Anon. 2007. Fighting Climate Change: Human Solidarity in a Divided 
World. Human Development Report, 2007/08. UNDP. New York: 
Palgrave Macmillan. 

9. Anon. 2011. NWFP Statistics. District wise population of NWFP. Govt. 
of KPK. 

10. Anon.  2010. Wells Cleaning and Disinfection after Flood 2010. 
Integrated regional support programme (IRSP). Online available at 
http://irsp.org.pk/wells-cleaning-and-disinfection-after-flood-2010. 

11. Cheema, I.A. 2005. A Profile of Poverty in Pakistan: Centre of 
Research on Poverty Reduction and Income Distribution Planning 
Commission Islamabad, Pakistan. 

12. De Janvry, A., E. Sadoulet, and N. Zhu. 2005. The Role of Non-Farm 
Incomes in Reducing Rural Poverty and Inequality in China. (accessed 
on 01-7-2012). 

http://www.dawn.com/blog


M. Luqman et al.  

J. Agric. Res., 2017, 55(2) 

450 

13. Deressa, T.T, M.R. Hassan and C. Ringler. 2011. Assessing household 

vulnerability to climate change. A case   of farmers in the Nile basin of 

Ethiopia. International Food Policy Research Institute Research Brief 

(15-4). 

14. Dev, S.M. 2011. Climate Change, Rural Livelihoods and Agriculture 

(Focus on Food Security) in Asia-Pacific Region. Report No. WP-2011-

014. Indira Gandhi Institute of Development Research (IGIDR), 

Mumbai, India. 

15. Edwards-Jones, G., K. Plassmann and I.M. Harris. 2009. Carbon foot 

printing of lamb and beef production systems: insights from an 

empirical analysis of farms in Wales, UK. J. Agric. Sci. 147:707-719. 

16. Ellis, F. 2000. Rural Livelihoods and Diversity in Developing Countries, 

Oxford, OUP. 

17. Holden.N.M,  A.J. Brereton, R. Fealy and J. Sweeney. 2003.Possible 

change in Irish climate and its impact on barley and potato yields. 

Agricultural and Forest Meterology. 116:181-196. 

18. Khalil, S., and M.K. Kakar. 2011. Agricultural use of untreated urban 

wastewater in Pakistan. Asian J.Agric. Rural Dev., 1(1): 21-26. 

19. Khan, B.B. 2008. Health and Husbandry of Dairy Animals. 1st Ed., T.M. 

Printers, Faisalabad, Pakistan. 

20. Khan, T.A. 2011. Changing climatic patterns and their special focus on 

Pakistan. Int. Symp. Climate Change in Pakistan, Paper No. 285. 

21. Luqman, M., B. Shahbaz, I.A. Khan, and U. Safdar. 2013. Training 

need for rural women in livestock management - Case of Southern 

Punjab, Pakistan. J. Agric. Res. 51(1): 99-108. 

22. Marasent, T.N., G. Cockfield and J. Maroulis. 2009a. An assessment of 

greenhouse gas emissions: implications for the Australian cotton 

industry. J. Agric. Sci., doi: 10.1017/S002185960999058X. 

23. Marasent, T.N., S. Mushtaq, and J. Maroulis. 2009b. Greenhouse gas 

emissions from rice farming inputs: a cross-country assessment. J.  

Agric. Sci. 147:117-126. 

24. Martin, K. 2012. Linking Climate Change with Food Security in High 

Land of Khyber Pakhtunkhwa North West Pakistan. Master Thesis. 

Wurzburg University Germany (available on line at www. Nccr 

pakistan.org/publications_pdf/Livelihoods/Kienzler_Thesis_small.pdf). 

25. Naheed. G., and G. Rasul. 2010. Projections of crop water requirement 

in Pakistan under global warming. Pak. J. Meteorology, 7 (13). 



Climate change impact on rural livelihoods 

J. Agric. Res., 2017, 55(2) 

451 

26. Nelson, G.C., M.W. Rosegrant, A. Palazzo, I. Gray, C. Ingersoll, R. 

Robertson, S. Tokgoz, T. Zhu, T. B. Sulser, C. Ringler, S., and L. You. 

2010. Food security, farming, and climate change 2050: Scenarios, 

results, policy options. International Food Policy Research Institute 

(IFPRI), Issue Brief No. 66. 

27. Rasul. G. 2010. The role of Himalayan mountain systems in food 
security and agricultural sustainability in South Asia. Int. J. Rural 
Manage., 6:95-116. 

28. Rehman, F., S. Muhammad, I. Ashraf, and S. Hassan. 2011. Factors 
affecting the effectiveness of print media in the dissemination of 
agricultural information. Serhad J. of Agric. 27(01): 119-124. 

29. Rehman, M., Jehanzeb and M.F. Rana. 2008. Livelihood strategies of 
different categories of households in rural areas of Abbottabad, 
Pakistan. Sarhad J. Agric., 24(04): 685-692. 

30. Ruben. R. and M.V.D. Berg. 2001. Nonfarm employment and poverty  
alleviation of rural farm households in Honduras. Elsevier Science, 
29(3):549-560. 

31. Sadaat, A.A., and A.K.M. Saifulislam. 2011. Impact of climate change 
on rural livelihood: A case study.3

rd
 International Conference on Water 

and Flood Management (ICWFM-2011). 
32. Safdar, U. 2012. Securing Livelihoods in the Realm of Climate Change 

and Food Insecurity: A Case Study of Kaghan Valley. M.Sc. (Hons.) 
Thesis, Institute of Agri. Extension and Rural Development, Faculty of 
Social Sciences, University of Agriculture, Faisalabad, Pakistan. 

33. Salman, A. 2011. A Complex Reality: climate change in Shigar Valley, 
Pakistan. J-SAPS Journal, 02(01):1-30. 

34. Scheffran, J. 2012. Climate change and security in South Asia and the 
Himalaya region: cases of conflict and cooperation. Abstract published 
in 15th SDPI Sustainable Development Conference. Sustainable 
Development in South Asia: Shaping the Future. 11-13 December, 
2012, Sustainable Development Policy Institute (SDPI), Islamabad, 
Pakistan. 

35. Schmindhuber. J. and F. N. Tubiello. 2007. Global food security under 
climate change. PNAS. 104(50):19703-19708. 

36. Shahbaz, B., T. Ali, I.A. Khan, and M. Ahmad. 2010. Analysis of 
problems faced by farmers in the mountains of northwest Pakistan: 
Challenges for Agri. Extension. Pak. J. Agri. Sci., 47 (4): 417-420. 

37. Tareen, W., B. Shahbaz, T. Ali, and S.M. Usman. 2015. Farming 
system in the mountainous region of district Battagram in Khyber 
Pukhtunkhwa, Pakistan, J. Agric. Res. 53(2):295-308. 



M. Luqman et al.  

J. Agric. Res., 2017, 55(2) 

452 

38. Von Braun, J. 2007. The world food situation. New driving forces and 
required actions. IFPRI biannual overview of the world food situation. 
Presented to the CGIM annual meeting held in Beijing, China in 
December, 2007. 

39. Wattoo, M.A., T. Ali, M.A.J. Khan, B. Shahbaz 2010. Stakeholders role 
and interactions in context of forestry extension interventions in North 
West Pakistan. Pak. J. Agri. Sci. 47(2):173-177. 

 
Received: March 16, 2016        Accepted: October 20, 2016 

 

*** 
 

CONTRIBUTION OF AUTHORS: 

 
Muhammad Luqman : Planned research idea and prepared writeup 

Babar Shahbaz : Prepared research instrument and critically 

reviewed manuscript 

Muhammad Zeeshan Majeed : Collected and analysed field data 

Mehar Mohsin Raza : Collected field data 

 


