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Summary

Pakistan is considered one of the 
worst hit countries due to ad-
verse effects of climate change 

that has adverse implications for agri-
culture, livestock production and in turn 
for human beings. Pakistan is highly 
vulnerable to climate change due to its 
geographic location, high dependence 
on agriculture and low adaptive capaci-
ty of its people. Agriculture is extremely 
susceptible to climate change. It is both 
an opportunity and potential threat for 
future agriculture and livestock. 

Lok Sanjh Foundation (LSF) introduced 
an approach of clean energy initiatives 
in	the	field	as	climate	change	mitigation	
strategy. Renewable energies intro-
duced helped in reducing greenhouse 
gas emissions. Solar Home Units 
(SHU) consisting of two LED light bulbs 
and one fan were provided to women 
in a village which does not have elec-
tricity. Women were engaged in the 
upkeep and maintenance of solar units 
at household level for fan and lights. In 
addition,	 LSF	 promoted	 fuel	 efficient	
stoves (FES) by giving training to 20 
women master trainers in 10 villages 
in two tehsils of District Attock. These 
master trainer women further provided 
training to 300 women from 10 villages 
in the project areas. The stoves were 
designed	 to	 maximize	 fuel	 efficiency	
and fabricated using local raw material 
– soil, cow dung, and iron pipes. With 
these stoves installed in 300 house-
holds so far, many trees may have 

been saved annually, as fuel wood 
consumption has been reduced by one 
fourth of the total consumption per day 
per individual household. The stoves 
have	shown	additional	benefits	as	 the	
smoke emission is reduced, making it a 
healthier alternative for these families. 
Because the health effects of many 
pollutants such as, carbon monoxide, 
oxides of sulfur and nitrogen, and poly-
cyclic aromatic hydrocarbons repara-
ble particulate matter is now regarded 
as the single best indicator pollutant 
for review the overall health-damaging 
potential of most types of combustion, 
including that of biomass.

Fuelwood is the primary source of 
household energy in rural areas of 
Pakistan.  Findings of this study show 
that 70-79% of the households use 
fuel-wood for cooking and heating 
purposes. Kitchen pollution is mainly 
caused by burning the traditional bio-
mass fuel which includes: crops res-
idues, wood, dung.  It damages the 
health particularly of women, children 
and elderly. LSF imparted training to 
women	 to	 build	 their	 own	 fuel-effi-
cient cooking stoves in order to relieve 
pressure on local fuel-wood supplies. 
Stoves or ‘chullah’ made by women 
themselves who used local mud and 
straw,	 keep	 the	 financial	 cost	minimal	
and also means that women have the 
skills to repair their stove. 

It may be noticed here that gendered 
analysis of climate change issues is of 
crucial importance. Nevertheless, the 
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main focus of this study was on the ad-
vancement of women’s empowerment 
because of its relevance to the climate 
change adaptation strategies. The em-
powerment of women through climate 
mitigation	and	adaptation	benefit	both	
women and men, and increases the 
potential for adaptation, which is very 

essential for any rural development 
strategy. Since the project activities left 
a very positive and encouraging effect 
on farming communities, scale-up may 
be given due consideration to multiply 
the action research to other rainfed ar-
eas in the region.
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1. The Context

1.1. Climate Change

Climate change is increasing produc-
tion risks in many farming systems and 
reducing the ability of farmers and rural 
communities to manage these risks on 
their own. Agriculture is vital for current 
and future food security, and it is par-
ticularly vulnerable to climate change, 
especially rainfed agriculture. This 
may represent a serious threat to the 
achievement of rural development ob-
jectives and food security in the country. 
According to the IPCC, ‘Pakistan is ex-
periencing decreasing trends in annual 
precipitation. Water scarcity is already 
a big problem in Pakistan. Increasing 
temperatures coupled with changes in 
rainfall patterns are increasing the vul-
nerability of crops and consequently 
decreasing their productivity potential, 
particularly in areas of rainfed agricul-
ture. Water resources are particularly 
sensitive to climatic changes. Droughts 
in 1999 and 2000 have caused sharp 
declines in water tables and dried up 
wetlands, severely degrading ecosys-
tems’ [1].

Increase in temperature and decrease 
in rainfall are expected to increase the 

net irrigation water requirements of 
crops, forcing farmers to make chang-
es in the existing cropping patterns. 
Climatic changes in Pakistan are like-
ly to exacerbate current environmental 
problems, increasing land degradation 
and shortfalls in food production, and 
would determine other socio-economic 
problems such as increased rural pov-
erty and migration. These problems will 
affect both irrigated and rainfed agricul-
ture, resulting in more aggravation in 
arid and semi-arid areas [2].

1.2. The impact of climate change  
 on small scale farmers and   
 women 

There is yet little documented evidence 
from South Asia on how climate change 
is impacting the poor people in general 
and the small scale farmers and wom-
en in particular. We do know that the 
primary impacts are being felt in chang-
es of weather patterns: those familiar 
patterns of wind, rain and temperature 
are no longer predictable and farmers, 
many of whom are women, are search-
ing for new ways to respond and farm 
differently. But we need to carry out 
studies that look at men and women 
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separately to be able to develop sound 
policies [3]. 

Scientists of Pakistan have predicted 
that Climate Change is having negative 
impact on crop production systems like 
shortening of growing season length 
(due to high temperature), loss in crop 
yields, susceptibility of reproductive 
growth stages to heat waves, chang-
es in river flows (less water available 
at critical sensitive growth stages), in-
creased evapotranspiration, increased 
land degradation (waterlogging, soil 
salinization, wind and water erosion). 
People across Pakistan are now ex-
periencing unpredictable rainfall, in-
creased temperatures and changes to 
the seasons. Other changes vary by 
region, such as increased rainfall and 
extreme weather events in Sindh and 
decreased rainfall in Balochistan. Pa-
kistanis feel most strongly that these 
changes are having a high level of im-
pact on their lives now.

The injustice of climate change and its 
negative impacts affect disproportion-
ately on poor communities, who have 
contributed least to its causes. Within 
poor communities, women and mar-
ginalized groups tend to be particularly 
vulnerable because they often lack the 
resources, power and opportunities to 
adapt. Poor and vulnerable people are 
particularly affected by climate change 
impacts, such as floods, droughts and 
other extreme weather events. For de-
cades, development practitioners have 
worked to help share knowledge devel-

oped by local communities, academics 
and project managers so that com-
munities can better cope with climate 
change [4].

In most cases climate change impacts 
are linked to gender issues and wom-
en’s vulnerability. Lesser availability of 
clean water, shrinking agricultural pro-
duction and difficult access to crop res-
idues are the areas where the women 
bear severe negative impacts. 

1.3. Community Based 
 Adaptation

Community Based Adaptation (CBA) 
emerged from a growing awareness 
that those most vulnerable to climate 
change and climate-related risks are 
poor people whose livelihoods often 
directly depend precisely on those nat-
ural resources most prone to climatic 
stress. For example, poor rural farmers 
in Potohar region of Pakistan, only rely 
on rainfed agriculture. Many vulnerable 
groups are living in either remote or 
marginal locations and have difficulty 
in accessing government support and 
services. In addition, many are margin-
alized by social and political structures, 
which affect their capacity to adapt to 
current climate hazards and future 
change. CBA helps to directly address 
the needs of these poor and vulnerable 
communities [5].

The concept of gender in development 
recognizes that men and women often 
hold different positions and have differ-
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ent responsibilities and decision-mak-
ing authorities within the household and 
in the community; they play different 
roles in society, have dissimilar control 
over and use of resources, and often 
have different views and needs. An in-
tegration of a gender perspective into 
development considers the division of 
labor and sharing of benefits between 
men and women, so as to conscious-
ly distribute work and benefits and to 
facilitate equal access to resources 
and community decision-making pro-
cesses. Women are not just victims 
but active agents of change and pos-
sess unique knowledge and skills that 
should be acknowledged and tapped 
into to develop resilience [6].

In rural Pakistan due to lack of  alter-
native household energy sources, like 
electricity and gas, fuelwood is an im-
portant component of daily life and it 
covers about 53% of total annual do-
mestic energy needs [7]. According to 
estimates, 70–79% of Pakistani house-
holds use fuelwood as a main source 
of energy [8, 9]. Fuelwood is primari-
ly used for cooking and heating pur-
poses in the rural regions of Pakistan 
where gas is not available. According 
to Ahmet et al. (2008), a high depen-
dence of households on firewood illus-
trates that firewood is a necessity for 
the rural communities for cooking and 
lighting purposes. In a study conducted 
in Turkey, respondents argued that they 
opted for fuelwood because it is readily 
available (71% of the total sample), it is 
cheap (62%), it is efficient (49%), and it 

is a tradition to use fuelwood for cook-
ing and the alternatives are expensive 
(30%) [10]. Dependency on fuel-wood 
is expected to remain high in Pakistan 
in the near future, as the country’s 
economic development is not strong 
enough for a shift from traditional to 
modern fuels [11]. The high demand 
for domestic fuelwood is believed to be 
the cause of Pakistan’s rapid depletion 
of forests [12], and the deforestation 
rate in the country is estimated to be 
the second highest in the World [12]. 
The World Conservation Union (IUCN) 
has estimated that with the current 
population growth, wood consumption 
in Pakistan would increase by 3% per 
year. Hence, IUCN [13] claimed that if 
present rate of deforestation continues, 
Pakistan’s forests may vanish within 
the next 10–15 years. Rural societies 
use fuel wood and biomass fuel for 
cooking and heating, which is not only 
expensive but also produces smokes 
that influences their health and pollutes 
indoor environment. Usually, cow dung 
is generally put in the courtyard of ru-
ral households, which harbors insects, 
flies and produces vulgar smell that af-
fects the health of the dwellers.

1.4. Objectives of the Study

There is very little known and under-
stood about the knowledge of rural 
women regarding the climate change 
process, its effects and their conse-
quent adaptation. Besides, sharing of 
knowledge and experiences at the local 
level, particularly the women percep-
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tions needs to be explored and shared 
to strengthen our knowledge base. 
Thus, it is very important to mainstream 
the gender into the climate change 
policy of Pakistan in order to make 
government and non-governmental 
organizations realize the importance 
of gender-differentiated knowledge to-
wards addressing the climate change 
issues at national and local level.

The inclusion of gender in climate 
change adaptation requires focused 
social research to better understand 
the dynamics of change and generate 
information that can help women better 
adapt to the climate change. Thus, the 
main objectives of research were the 
following:

1. To assess and understand the   
 dynamics of climate change and  
 its link with gender,
2. To conserve fuel and reduce   
 smoke emissions in the cooking  
 area to reduce pollution and im  
 prove health conditions,
3. To study adaptation strategies of  
 farmers in response to perceived  
 climatic changes.

1.5. Methodology

A qualitative research methodology 
consisting of Participatory Rural Ap-
praisal (PRA) techniques, Household 
Survey (HH) Focus Group Discussions 
(FGDs) and semi structured interviews 
with key informants was used to doc-
ument experiences of climate change 

and its implications on farming sys-
tems. Following are the details:

A. Participatory Rural Appraisals 

This study employs a Participatory Ru-
ral Appraisal (PRA) technique known 
as “time trend” in which respondents 
provide an account of their past and 
discuss how matters close to them 
have changed over a period of time. In 
this regard, a typical group consisted of 
10-15 male and female participants and 
a total of 5 such exercises were con-
ducted in all 10 villages by combining 
the farmers of two villages. The groups 
were guided to draw the diagram on the 
ground using different colours showing 
different aspects of climate change in 
the recent past and present. The role of 
the research team was limited to facili-
tating the discussion among group par-
ticipants and documenting the results. 

B. Focus Group Discussions

The data were collected by conduct-
ing Focus Group Discussions (FGDs) 
in ten villages of two Union Councils 
(UCs). In each village two FGDs were 
conducted, one with male and the oth-
er with female respondents respective-
ly. The female researchers interviewed 
the women while the male researchers 
interviewed male respondents. Villag-
es for FGDs were selected random-
ly from the two UCs to determine re-
cent impacts of heavy and low rainfall 
on agriculture, livestock and overall 
livelihoods in the region. FGDs were 
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conducted in different groups (20-25 
participants) based on gender, social 
background, and primary occupa-
tion. For this purpose, an open ended 
questionnaire was prepared to guide 
the focused group discussions. The 
key parameters included comparison 
of current and past crops cultivated 
in the study area, perception of com-
munity on climate change, changes in 
temperatures during the last 20 years, 
changes in timing of monsoon and win-
ter rainfalls, changes in the quantity of 
monsoon and winter rainfalls, changes 
in dry periods over the last 20 years, 
and impact of climate change on farm-
ing systems. 

A half day workshop was organized to 
discuss and refine the questionnaire. 
The questionnaire was then pre-test-
ed with the help of field staff  working 
in both the Tehsils i.e. Fateh jang and 
Pindi Gheb. Another half day meet-
ing was organized to further refine the 
questionnaire in the light of comments 
and suggestions recorded during the 
pre-testing.

C. Semi-structured Interviews

Semi-structured interviews were held 
with the key informants i.e. school 
teachers, government employees and 
village elders in the targeted villages 
on regular basis for a period of nine 
months for obtaining information relat-
ed to weather changes and its impact 
on cropping patterns.

D. Household Survey (HHS) 

Household survey was conducted us-
ing structured questionnaires in 5 vil-
lages covering a total of 280 house-
holds to gather relevant data. A total 
of 50 respondents were interviewed in 
April-May 2013 to capture the informa-
tion about land operations, crop cultiva-
tion, seed availability, crop sales, cost 
of production, farm assets, non-farm 
income, food consumption, cultural 
food practices for food security, credit 
use, perceptions of farmers about cli-
mate changes and adaptation for var-
ious crops. Information on the above 
mentioned factors was the perceived 
responses of selected respondents 
based on their experiences of the past 
and other circumstances. It may differ 
with the locations, and also with other 
farmers within the same research area. 
Survey research questions with re-
spect to pre 2000 and post Musharraf 
era till 2010 proved an effective way to 
measure the responses to make com-
parison of two different periods. The 
perception of the local farmers con-
cerning climate change helped to vali-
date the results of the climate analysis; 
they also revealed whether changes 
were already occurring in agriculture 
and whether they could be related to 
climate change.
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The study was undertaken in two Te-
hsils i.e. Fateh Jang and Pindi Gheb 
of District Attock. Five villages from 
each tehsil were randomly selected for 
household level interviews of women 
and men farmers and focused group 
discussions were held in these villages.
District Attock lies in the north-western 

2. Study Area

region of Punjab, Pakistan. It is further 
subdivided into six tehsils which are: 
Attock, Fatehjang, Hazro, Hassanab-
dal, Pindigheb & Jand. Attock District is 
bordered by the Swabi and the Haripur 
districts to the north while the districts 
of Kohat and Nowshera to the west, the 
district of Rawalpindi to the east, the 

Figure 1: Map of District Attock showing Tehsils of Fateh Jang and Pindi Gheb

Note: Green Color indicates Fateh Jang Tehsil and Brown Color points out Pindi Gheb 
Tehsil in the map of District Attock   
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district of Chakwal to the southeast, the 
district of Mianwali to the southwest, 
while the river Indus forms the western 
boundary of the district. According to 
the 1998 census of Pakistan the district 
had a population of 1,274,935 of which 
20.45% was urban. Whereas, estimat-
ed population of the district was 1.58 
million in the year 2008.

2.1. Cropping Pattern 

The survey data shows that 99% of the 
area was planted with the wheat corp  

Table 1: Major Crops Grown in the 
Fateh Jang and Pindi Gheb Area

Crops Percentage Nature of 
Crop

Wheat 99% Staple Food

Groundnut 50% Cash Crop

Maize 10% Fodder & 
Grain

Jawar
(sorghum)

15% Fodder

Bajra
(millet)

10% Fodder

Miscel-
laneous 
Crops

15% Oilseeds, 
millet, pulses

in Rabi which is the staple food and 
farmers’ first preference. Groundnut is 
the cash crop of kharif season and Pin-
di Gheb lands are more suitable area 
for it. Farmers even take two crops from 
the same soil. Maize, Jawar (sorghum) 
and Bajra (millet) are not used as food 
grain crops rather grown as fodder crop 
in most of the area.

In this survey respondents were asked 
about increase and decrease in terms 
of area and production for Rabi and 
Kharif crops. Some farmers only an-
swered about the crops which they 
were used to grow and some oth-
ers gave their opinion about all of the 
major crops grown in the area during 
Rabi and Kharif season. Wheat was 
the major crop grown in the area and 
84% respondents reported that after 
1999-2000 periods, there has been 
significant increase in the cultivation of 
wheat. During the household survey, 
it was also reported that sarson (mus-
tard), Rabi fodder, pulses and vegeta-
ble area and production had increased 
after Musharraf era i.e.  2010. Same 
results were obtained when they were 
cross questioned about the conditions 
before 2000 (see Table-2).
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Table 2: Change in Rabi Crops Area and Production Before and After the 
Year 2000 

Serial 
No. 

Name of Crop  After 2000 Before 2000 

Increase in 
Area & 

Production 

Decrease in 
Area & 

Production 

Increase in 
Area & 

Production 

Decrease in 
Area & 

Production 

Rabi Crops 

1.  Wheat 42 (84%)  8 (16%) 6 (12%)  41 (82%) 

2.  Sarson (mustard) 17 (34%)  32 (62%) 28 (56%)  19 (38%) 

3.  Rabi fodder 16 (32%)  15 (30%) 14 (28%)  17 (34%) 

4.  Rabi pulses 13 (26%)  10 (20%) 9 (18%) 14 (28%) 

5.  Rabi vegetables 13 (26%) 13 (26%) 12 (24%)  14 (28%) 

Kharif Crops 

1.  Maize 13 (26%)  26 (52%) 25 (50%)  15 (30%) 

2.  Groundnut 19 (38%)  1 (2%)  1 (2%)  19 (38%) 

3.  Jawar (sorghum) 26 (52%)  24 (48%) 24 (48%)  24 (48%) 

4.  Bajra (millet) 21 (42%)  25 (50%) 25 (50%)  20 (40%) 

5.  Kharif fodder 7 (14%) 9 (18%) 9 (18%) 8 (16%) 

6.  Kharif vegetables 11 (22%)  10 (20%) 9 (18%) 11 (22%) 
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3.1. Geography & Climate

Attock District has a climate of hot sum-
mers and cold winters. The northern 
part of the district is more humid and 
is more moderate in climate relative 
to the southern part of the district due 
to the higher altitude. Geographical-
ly, the district is mainly hills, plateaus 
and dissected plains. The Indus River 
flows through the northern and western 
borders of the district. The river Kabul 
starts just west of the Kabul city in Af-
ghanistan and ends at Attock where 
it ultimately falls into the River Indus 
as well the Haro River. As it passes 
through the northern regions of Attock, 
before falling into Indus, it forms a flood 
plain with fertile soil. The District’s av-
erage annual rainfall is 783 mm.

In this study annual mean values, as 
well as monthly total values are used 
for analysis to detect eventual differ-
ences of changes in the different sea-
sons, which is especially important for 
agriculture. For example, in monsoon 
summer, precipitation is the most de-
manding factor for cropping. In contrast 
in the study areas where summer pre-
cipitation is the highest, rainfall during 

winter is more important for growing 
wheat which is the staple food. For this 
reason, the focus of this analysis was 
laid on seasonal values. The seasons 
were defined after the standard meteo-
rological definition:

• Winter: December of the previous  
 year, January, February
• Spring: March, April, May
• Summer: June, July, August
• Autumn: September, October,   
 November

3.2. Rainfall Data Analysis

A. Rainfall in Fateh Jang Area

The comparison of 10 years data ob-
tained from the Agriculture Department 
shows that there was higher rainfall 
in the last 5 years in Fateh Jang area 
as compared to 2004-2008. The year 
2010 was the exceptional year when 
the highest rainfall occurred and this 
was a severe weather event due to 
heavy floods that took place in Paki-
stan. In 2013, from January to May, 
513 millimeters of rain was received in 
the study area and this also indicates a 
higher rainfall trend in accordance with 

3. Climate Change
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the data of the previous years. There is 
a clear indication that climate change 
is taking place, and there is a need for 
further research into the timing of these 

Figure 2: Yearly Rainfall in Fateh Jang (2004-13)

Figure 3: Rainfall in February and April in Fateh Jang (2004-2013)

rains in the rainfed or barani areas. The 
figure 2 and 3 below depicts rainfall 
trend over the years.
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B. Rainfall in Pindi Gheb Area

Yearly rainfall data for Pindi Gheb 
shows that during 2004-2008, precip-
itation was quite variable. Year 2005 
received the highest amount of rainfall 
whereas the year 2008 got the mini-
mum rainfall. It would be useful to ana-
lyze the data for next 5 years to predict 
any climate changes in the study area. 
As compared to Fateh Jang area, Pindi 
Gheb is more arid in a sense that less 
rainfall was received in 5 years. This 
may have an impact on the cropping 
pattern of this research area which 
could be linked to climatic changes. 
The figure 7 and 8 depicts rainfall trend 
over the years in Pindi Gheb.

The comparison of the rainfall in the 
months of February, March and April 
during five years shows a mixed trend 
in rainfall. The months of February 
and March received high rain in 2005 
to 2007 as compared to April. April re-
ceived lesser rainfall in general, except 
the years of 2004 and 2008. The greater 
quantity of rain in February and March 
may have contributed negatively to the 
grain formation period which ultimately 
could reduced the yield of wheat in the 
study area. The household level data 
may explain some of the questions 
based on the farmers’ perceptions.

Figure 4: Yearly Rainfall in Pindi Gheb (2004-2013)
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Figure 5: Rainfall during Feb-Apr in Last 10 Years in Pindi Gheb 
(2004-2013)

The climate data analysis shows the 
possible impacts of temperature and 
precipitation changes on agriculture, 
which is the mainstay of food security 
in these rural barani areas. To date, 
few studies have dealt with this topic in 
this region. Nevertheless, the results of 
this study could be compared with the 
few existing results of other analyses. 
Climate change is distinctly visible in 
Tehsil Fateh Jang and Pindi Gheb, but 
across the district the characteristics of 
climate change differ strongly on a rel-
atively small scale. This is mainly due 
to the highly differentiated landscape 
of this mountainous region and the fact 
that several large-scale atmospheric 
systems converge, especially the sum-
mer monsoon. Hence this interaction 

of extreme topography and complex 
climatology makes the climate of this 
region highly variable and the detection 
of various weather events make it chal-
lenging for future prediction of climate 
change.

C. Changes in Climate Indicators

This survey also captured information 
on various climate indicators and farm-
ers’ responses which clearly indicated 
their opinion. For example, 76% of the 
respondents reported increase in aver-
age temperatures after Musharraf era 
i.e. 2000. Also, 70% responses indi-
cated decrease in rainfall after 2000. It 
was reported by 54% respondents that 
rainfall variability has increased after 
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2000. Erratic rains were reported by 
52% after the year 2000, whereas 50% 
reported high and low erratic rains. 
Therefore, it indicates something like 
that there was not much change before 
and after the Musharraf era.

Eighty percent of the households re-
ported an increase in late rains after 
2000 which was not the case in the 
period before 2000. 58% respondents 
reported decrease in heavy rains as 
compared to before Musharraf era. 
78% of the interviewed farmers gave 
their opinion that there was shift in the 

rain timings after the year 2000 as well 
as 58% recorded their opinion by point-
ing out shift in the duration of rain. 78% 
farmers reported an increase in the 
drought like condition few years back 
after the 2000. As regards the wind in-
tensity, farmers’ opinions were mixed 
when 50% reported an increase in the 
wind intensity and same proportion re-
ported decrease before the Musharraf 
era. Overall, all climate indicators 
clearly shows significant changes in 
the weather and precipitation which 
support the weather data from the ob-
servatory (see Table 3).

Table 3: Farmers’ Responses about Climate Change 
Indicators of Precipitation
 
Sr. 
No. 

Climate Change 
indicator 

After 2000  Before 2000  
High/Increase Low/decrease  High/Increase  Low/decrease 

1.  Average 
Temperature 

38 (76%) 12 (24%) 13 (26%) 37 (74%) 

2.  Average 
Rainfall 

15 (30%) 35 (70%) 36 (72%) 14 (28%) 

3.  Rainfall 
Variability 

27 (54%) 23 (46%) 24 (48%) 26 (52%) 

4.  Rains more 
erratic 

24 (48%) 26 (52%) 25 (50%) 25 (50%) 

5.  Rains late 40 (80%) 10 (20%) 10 (20%) 40 (80%) 

6.  Rains Heavier 21 (42%) 29 (58%) 30 (60%) 20 (40%) 

7.  Shift in the 
rain timings 

39 (78%) 11 (22%) 12 (24%) 38 (76%) 

8.  Change in the 
duration of 
rains 

29 (58%) 21 (42%) 21 (42%) 29 (58%) 

9.  longer 
drought or no 
rains 

36 (72%) 14 (28%) 15 (30%) 35 (70%) 

10. Winds 
intensity 

25 (50%) 25 (50%) 26 (52%) 24  48%) 

 
 

) 
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D. Perceptions of Farmers about  
 Rainfall Timings

Farmers identified July and August as 
the months of heavy rains on the scale 
of 1-5 (low-high) during kharif season. 
December got highest score followed 
by January for the coldest months of 

the Rabi season. At the scale of 5, 62% 
reported July as the month of heavy 
rains, whereas 72% referred July also 
as a month of normal rain. In Pakistan 
July and August are considered the 
monsoon rain period. Therefore, these 
responses correspond with the climate 
data as referred to above (see Table-4).

Season  
Months  

After 2000   
Months  

Before 2000  

 
Kharif 

 Scale 4  Scale 5   Scale 4 Scale 5 
July  5 (10%)  31 (62%) July  9 (18%)  27 (54%) 
August  6 (12%)  36 (72%) August  10 (20%) 29 (58%)  

 
Rabi 

 Scale 4  Scale 5   Scale 4 Scale 5 
December  17 (34%) 14 (28%)  December 8 (16%) 20 (40%)  
January 9 (18%)  12 (24%) January 21 (42%)  7 (14%)  

Table 4: Perceptions of Farmer’s about Rainfall before and after the 
year 2000

E. Farmers’ Perception about   
 Temperature

This information was collected to com-
pare the peoples’ opinion with the re-
corded facts. The respondents were 
asked to evaluate the hot and cold 
months on the scale of 1-5 (low to high) 
and the results of survey data revealed 
that June was the hottest month before 
and after Musharraf era with highest 
number 5 on the scale duringk harif 
season. Maximum farmers evaluated 
December and January as the coldest 
months on the scale of 4. Whereas, on 
the scale, 5 was highest for the month 
of February after Musharraf as report-
ed by 70% of the respondents. And 

84% respondents reported May with 
high temperature at the scale of 4 and 
90% at the scale of 5 indicated June as 
the hottest month followed by 86% at 
the scale of 5 pointed out July also as 
a month with high temperature after the 
Musharraf era. 
However, before the Musharraf era, 
May was reported as a month with high 
temperature at the scale of 4 by 74% 
respondents. Whereas at the scale 0f 
5, 54% pointed out June as hot month, 
78% July and 68% referred to Au-
gust as a hot month. Overall, summer 
months of June, July and August were 
reported with highest a temperature 
which corresponds with the tempera-
ture data (see table 5).
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Table 5: Farmer’s Perceptions about Temperature in the Study Area
 

 
Time  

Period  

Kharif  Rabi 

Scale Apr May Jun Jul Aug Scale Nov Dec Jan Feb 

Temperature 
After 
2000 

4 20  
(40
%)  

42  
(84%) 

3    
(6%)  

4 
(8%%) 

27  
(54%) 

1 9  
(18%) 

43  
(86%) 

42  
(84%) 

10  
(20%) 

5 0 2  
(4%)  

45  
(90%) 

43  
(86%) 

13  
(26%) 

2 37  
(74%) 

3  
(6%)  

5 
(10%) 

35  
(70%) 

Temperatur

 2000 

 

4 37  (74
%)

 

20  (40%) 
9  (18%) 

13  (26%) 
30  

(60%) 
1 35  (70%) 

44  (88%) 
41  (82%) 

17  (34%) 

5 2 
 (4%)
 

27
 (54%) 

39
 (78%) 

34
 (68%) 

11  
(22%) 

2 10
 (20%) 
2 

 (4%)
 

5 
(10%) 

28
 (56%) 

e 

The secondary data obtained from the 
observatory of Agriculture Department 
for the period 2010-2013 were plotted 

in a line graph (Figure-6) for the com-
parison purposes which clearly indi-
cates shifts in temperature in different 
months.

Figure 6: Yearly Mean Maximum Temperature in the Project Area
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F. Timing of Winds

Farmers were interviewed and asked 
to identify the winds timings during 
Rabi and Kharif seasons at the scale 
of 1-5 where 1 indicated the lowest 
winds and 5 the highest. Farmers gave 
perceptions regarding each month 
based on the intensity of winds with 
respect to cropping seasons. During 
Rabi, May, June and July were iden-
tified as the possible months of winds 
on the scale of 4 and 5. The month of 

June was identified as the winds month 
with highest score after the Musharraf 
era and also got highest score on the 
scale of 4 and 5 before the Musharraf 
era but scoring was a little lower.

However, famers identified December, 
January and February as the possible 
months of winds on the scale of 4 and 
5. Farmers’ observations were that 
winds usually affected the area during 
these months (see Table 6).

Table 6: Farmers’ Perceptions about the timing of the Winds 
in the Study Area

Season   
Months  

Before 2000   
Months  

After 2000  

 
Rabi 

 Scale 4  Scale 5   Scale 4 Scale 5 
May 14 (28%)  9 (18%)  May  13 (26%)  13 (26%)  
June  16 (32%)  25 (50%) June  20 (40%) 20 (40%)  
July  14 (28%) 20(40%) July  15 (30%) 23 (46%)  

 
Kharif  

 Scale 4  Scale 5   Scale 4 Scale 5 
December  16 (32%)  6 (12%)  December 7 (14%) 12 (24%)  
January 14 (28%)  12 (24%) January 11 (22%)  12 (24%) 
February 16 (32%)  10 (20%) February 14 (28%)  12 (24%) 
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4.1. Vulnerability Analysis through  
 Focused Group Discussions

Understanding people’s perceptions in 
rural communities is crucial in order to 
understand how and what action they 
take to improve their lives. Any individ-
ual’s perception at any given time, for 
instance regarding changes in climate, 
is important, with regard to how these 
changes affect their lives and what they 
are doing to respond to them. 

Four focused group discussions were 
held in both the Tehsils. Two group 
discussions were held with male mem-
bers of the communities and another 
two with female members of the ru-
ral households, in order to know the 

opinion of both genders about climate 
change (see Figure-7).

Summarizing from the results of the 
FGDs, it was found that the intensity of 
current temperatures is high in summer 
as compared to 10 years back. Each 
year the summer season is getting hot-
ter. Also, the duration of the summer 
season has increased. Participants 
hinted that in these days, winters won’t 
come all of a sudden; rather, some 
days are hot, and some are cold. This 
has a negative impact on the health of 
human beings and they get sick more 
frequently. Wheat and groundnut crops 
ripen 15-20 days late. The duration of 
winter was skewed and the intensity of 
cold was less which indicates slight rise 

Figure 7: Vulnerability Analysis in Progress

4. Vulnerability Analysis of Climate  
 Change



Gender, Climate Change and Adaptation
A Study in the Selected Villages of North Punjab, Pakistan – 2013

18 L O K  S A N J H  F O U N D A T I O N    

in winter temperatures. These days, 
the winter season ends in February 
instead of March. Fog had increased 
and was now much stronger than in the 
past. Now it rains erratically whereas in 
the past rain was for a longer duration. 
The timing of rain had also changed 
and now farmers were waiting for rains. 
This change in weather had a negative 
impact on crop cultivation in that crop 
sowing was deferred for 15-20 days’ 
late. These climatic changes had an 
impact on livestock too, because there 
were more animal diseases now. The 
change of weather in February was 
such as a few days were hot, and then 
a few days were cold. This sudden in-
crease and decrease in temperature 
affects grain formation, and the qual-
ity of wheat grain also deteriorates. 
Also, rain pours down in April when it’s 
the time of harvesting and threshing 
of wheat. This change has compelled 
farmers to go for mechanical harvest-
ing and threshing in most of the farming 
communities to timely secure the food 
crops. Therefore, reapers, combine 
harvesters and threshers have provid-
ed security as they enable rapid har-
vesting and threshing.

To find the determinants of vulnera-
bility, radar graph had been used in a 
study that proved to be a good way to 
illustrate the climate factors [14]. Simi-
larly, a circular radar diagram was used 
(see figure-8) for the discussion and 
analysis that shows impact of climate 
change by indicating various determi-
nants of vulnerability with respect to 

changes in climate. This illustrates that 
climate change did appear to be a ma-
jor factor in the selected area and had 
negative impact on the crop production 
system. This analysis shows significant 
findings which influence the food pro-
duction. The most inner circle shows 
that this analysis by farming community 
was successful in identifying that there 
was a big change in summer rains (SR) 
until 2013, showing that extent of rain-
fall had gone down. Second important 
change was in fog during winter. Over 
the years, fog had increased and it had 
negative impact on cropping system. 
In 2013, increase in frost had negative 
impact due to which wheat yield de-
creased. It was reported that timing and 
duration of winter rains had changed to 
less intensity.

The analysis showed that temperature 
had increased in intensity in summer, 
whereas winter was more severe. 
Due to these climatic changes, new 
pests were attacking crops especially 
groundnut crop, and yields had gone 
down. Farmers reported and showed 
a pest which is new in this area; they 
have not seen it in their life time (see 
figure-9). Farming community informed 
that mechanization of farming had 
been going on since last 20 years, and 
its use had increased, but still some 
farmers were doing farming with bull-
ocks. Due to climatic changes, there 
are more animal diseases, and number 
of livestock has decreasing trend. Also, 
different type of mosquito has emerged 
which is dark in color. This focus on cli-
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mate changes has highlighted the ma-
jor climatic factors which are affecting 
food production in the study area.

Climate change impacts agriculture in 
several ways. First, climate change has 
a direct bearing on the biology of plants 
and animal growth. Second, it impacts 
farm ecology, for example soil condi-
tions, soil moisture, pests and diseases. 
Third, the slow on-set of climate change 
impacts variability in rain patterns, and 
rising entire agricultural cycles which 
are intrinsically linked to cultural tradi-
tions and the rhythms of agrarian life. 
Fourth, the increase in frequency and 
intensity of extreme weather makes 

agriculture highly vulnerable to dramat-
ic crop loss. Finally, the severity of the 
impact depends on the social, ecolog-
ical and economic vulnerability of the 
people and agrarian system in which 
they live. In another words, adaptation 
to climate is about reducing vulnera-
bility overall and not just in agriculture 
alone. Climate change is a challenge 
that requires immediate individual and 
collective action. Unfortunately, it is a 
self-evident fact that information alone 
is unable to motivate action. Field sur-
veys all indicate that people feel unsure 
about what it means to them personal-
ly, and what should be done about it.

Figure 9: A New Pest Identified by Farmers which they have not seen in 
lifetime 
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During discussions with farmers, it was 
informed that moisture conservation 
and water management practices along 
with modern technologies had been ad-
opted to save the moisture, and espe-
cially deep ploughing specially helped 
a lot to conserve the moisture. Farmers 
reported that easy availability of mod-
ern machinery has equipped farming 
communities to harvest and thresh 
their crops in a short span of time. In 
this changing climate, when unexpect-
ed rains and winds come, farmers can 
save their crop production which was 
not possible in old days when they 
used to do farming with bullocks. Data 
presented in  table 8 below shows that 

98 percent wheat growers used raja 
plough (deep tiller) to save moisture for 
wheat cultivation. Similarly, new variet-
ies of crops have played a pivotal role 
to face the changing climate when rains 
timings are changing. Though Maize, 
Jawar and Bajra are mostly grown for 
fodder purposes in rainfed areas, still 
farmers like to use deep tillage, new 
varieties and harvesting technology as 
a safeguard against changing climate. 
The survey result shows that farmers 
prefer to use deep tillage, drill sowing, 
use of new varieties and latest harvest-
ing technology as a measure to uncer-
tain weather changes (see Table-7).
Much of the discussion on agricul-

Table 7: Adaptation to Climate Change through Agricultural Operations

Crops Deep Tillage  Use of Drill as  
Sowing Method  

Change of Verities  Availability of  
Harvesting  
Technology  

No. %age No. %age No. %age No. %age 
Wheat 49  98 49  98 49  98 49  98 
Gram  14 93  15 100 15  100  15 100 
Groundnut 22  100  22 100 22  100  22 100 
Maize 14  88 14  88 16  100  14 88  
Jawar 17  53 9 28  29 90  9  28 
Bajara  13 54  6  25 18  75 6 25  
 

5. Adaptation to Climate Change
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tural adaptation is centered on par-
ticular technologies that farmers can 
use. However, to support farmers’ ad-
aptation to climate change, we must 
seriously address the worsening eco-
logical, economic and socio-political 
problems farmers face today. In order 
to make sound policy decisions, they 
must effectively understand how cli-
mate change is likely to exacerbate 
these pre-existing problems for farm-
ers, agrarian livelihoods and food se-
curity. Institutional efforts for agricul-

tural adaptation must therefore assess 
how climate change is likely to impact 
different sections of the population in 
each region, tackle the key factors con-
tributing to the agrarian crisis in these 
regions; and take appropriate mea-
sures by learning from farmers them-
selves and making them critical agents 
of change. Only then can adaptation 
measures become and remain effec-
tive.
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6. Gender Specific Adaptation 
Strategies

6.1. Livestock

Livestock is considered as a source of 
major livelihood for farming commu-
nities. Women play an important role 
in rearing and managing livestock in 
the household and it is considered as 
a living bank for the rural poor, espe-
cially the women. Its contribution to 
agricultural income is equal to the crop 
sub-sector. In the rural areas, it is also 
a source of fuel and fertilizer. With cli-
mate change, livestock is expected to 
be impacted in the following ways:

• Physiological stress on animals  
 due to high temperatures;
• Reduced fodder production in   
 arid areas due to increased tem  
 peratures and changing rainfall   
 patterns;
• Productivity losses (milk and   
 meat) due to high temperatures;
• Some indirect factors such as   
 decreased quality and palatabili  
 ty of forages, reduced availability  
 of water to fodder crops will also  
 have a negative stress impact on  
 conception and reproduction due  
 to high temperature 
• Climate-related diseases and epi- 
 demic

This implies that production from live-
stock will diminish in the long-run, re-
sulting in decreased income of rural 
families, particularly of women. There-
fore, an adaptation strategy should 
look into the quality and quantity of live-
stock, and their ability to cope with the 
above mentioned stresses.

6.2. Fuel Efficiency

When we analyse the impact of fuelwood 
use, it depletes forest resources and do-
mestic use creates smoke which is a 
health hazard as it emits carbon dioxide. 
This may impact the climate change by 
increasing global warming; whereas, ef-
ficient use of fuelwood helps in decrease 
carbon dioxide and saves forest resourc-
es which results in a positive impact on 
climate change (Figure 10).

Figure 10: Impact of Fuelwood Use
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Rural areas use a lot of wood for cook-
ing and heating purposes, and burn 
Kerosene oil or electricity for lighting. 
Lok Sanjh introduced fuel-efficient 
stoves to reduce the fuelwood use in the 
households. 20 Master trainers/wom-
en farmers (2 from each village) were 
trained to build fuel-efficient stoves at 
their homes as demonstration models 
and each helped at least 15 other wom-
en to build fuel-efficient stoves. It was 
a complete training program aiming 
to cover at least 50% of population of 
the project areas by the end of project 
year. Lok Sanjh conducted a baseline 
survey of fuel wood use in these villag-
es before and after the introduction of 
fuel efficient stoves and studied the im-
pact of these stoves on fuel wood use 
again after the project end. Through re-
search, LSF has developed models of 
fuel efficient stoves for specific use by 
women and one of those models was 
replicated during implementation in the 
project area (see figure 11). 

6.3. Per Capita wood Consumption

Fuelwood use data of beneficiaries 
were collected at different time intervals 
particularly towards the end of year to 
document and analyse the impact on 
fuelwood consumption. It was found 
out that the use of fuelwood reduced 
by one-fourth after fuel efficient stoves 
were used by women, as compared 
to quantity of wood used in tradition-
al stoves. On average, per household 
fuelwood consumption for a year was 
estimated approximately 25 maunds, 

Figure 11: Women constructing a 
model of Fuel Efficient Stove

 
and monthly consumption was 2.08 
maunds, whereas daily consumption 
was estimated at 2.75 kilograms. After 
the introduction of fuel efficient stoves 
to 300 women households, survey re-
sults indicated 25% reduction in the 
quantity of fuelwood use which is a sig-
nificant improvement at household lev-
el. In monetary terms, it was estimated 
that 25 maund of fuelwood at current 
market rate saved approximately 
Rs.15,000 per household per year. The 
total value of the saved amount comes 
to around Rs.4.5 million annualy for 300 
households of the project area. In addi-
tion, this may have saved a significant 
number of trees and reduced emission. 
Resultantly, it had positive impact on 
women and children’s health.

6.4. Solar Energy

Energy crisis in Pakistan has pushed 
rural areas back to the dark ages with-
out electricity. They face load shedding 
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of 16-18 hours a day. That makes ru-
ral women’s life harder to cook even 
meals without adequate light. Students 
are unable to study at night without 
electricity. Many households now burn 
kerosene oil for lighting which emits 
carbon that is hazardous for health par-
ticularly of women and children. Solar 
energy can help communities switch 
to cleaner and dependable energy 
source. Lok Sanjh has developed a 

solar energy display at its training cen-
tre in the North Punjab. Women farm-
ers were invited to visit and learn. 10 
women from the project villages were 
selected to receive the support of Solar 
energy Household Units (SHUs) that 
include two LED lights and one fan for 
each woman. This has helped in pro-
moting solar energy in the area (Fig-
ure-12).

Figure 12: Women Beneficiaries with Solar Household Units
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Women in North Punjab are living in a 
conservative, patriarchal, male domi-
nant set up , with a mix of feudal and 
in (some cases) nomadic life style. In 
general, there is a severe gender gap 
in literacy, mobility, access and posses-
sion of resources, decision making and 
status in the society. Women’s lives are 
specially facing more difficulties due 
to the changing climatic conditions in 
North Punjab. They suffer the most from 
the impact of drought, rainfall patterns 
and other conditions caused by the cli-
mate change. Women are considered 
as a non-formal agriculture workforce 
as they are playing an important role in 
managing the water, food and nutrition 
needs of the family. The disturbances in 
the climatic conditions and the resulting 
natural disasters deprive them of their 
resources, including the land on which 
they grow, their poultry, their water 
source, their livestock, the seeds that 
they stored etc. 

Clean drinking water is another major 
problem in rural areas. Like collecting 
wood, collecting water from remote ar-
eas is also the duty of women. A rural 
woman is also responsible for various 
farm activities along with household 

care. Keeping livestock and the other 
associated activities like cleaning and 
removing cow dung, milking, milk pro-
cessing and preparing ghee are also 
carried out by the women. Livestock is 
the primary subsistent activity used to 
meet household food needs as well as 
supplement farm incomes.

Wheat, maize and fodder were the main 
crops in the Fateh Jang project area. 
Main crops of Pindi Gehb were wheat, 
groundnut, maize, chickpea, and millet. 
In Pindi Gheb, however, groundnut cul-
tivation has significantly increased by 
replacing maize and barley.

In the project area, men and women 
farming communities reported a delay 
of 3-4 weeks in the winter rainfall and a 
decrease in the quantity of winter rain-
fall. A significant decrease in summer 
rains compared to the past years was 
reported, and farming communities also 
noted shorter spells of rain. Previously, 
rainfall came in long spells stretching 
over days to a week. Whereas, a re-
cent shift in monsoon rainfall towards 
later months of summer season by 3-4 
weeks was reported with decrease in 
the overall rain. This has changed due 

7. Overall Conclusion
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to shifting of rainfall patterns as a result 
of climatic changes in the study area.

The study showed that temperature 
had increased in intensity in summer 
whereas winter was more severe. Due 
to these climatic changes, new pests 
were attacking crops especially ground-
nut crop resulting in lower yields. June 
was reported as the hottest month of 
the year and January as the coldest 
month of the year.

About wind intensity, farmers’ opinion 
was mixed when 50% reported an in-
crease in the wind intensity and same 
proportion reported decrease before 
the year 2000. Overall, all climate in-
dicators clearly showed significant 
changes in the precipitation which sup-
port the weather data from the obser-
vatory of Agriculture Department.

Rural women are directly attached with 
summer, rainy and winter season ag-
riculture system. It was estimated that 
around 99% of the rural population of 
the project villages relies on biomass 
fuel (wood, dung and crop residues) for 
cooking and heating. The introduction 
of fuel efficient stoves by Lok Sanjh had 
significant results because consump-
tion of fuel wood reduced by one-fourth 
after fuel efficient stoves were used by 
wome. 20 master trainers/women farm-
ers (2 from each village) were trained 
to build fuel-efficient stoves at their 
homes as demonstration models which 
helped women of all project area to 
multiply the use of fuel efficient stoves.

The role of women in mitigation mea-
sures should not be under-estimated. 
Farming communities have the poten-
tial to reduce or store greenhouse gas-
es, particularly in areas in which wom-
en are already active. Providing energy 
for the household is usually a woman’s 
job, and she often resorts to the ener-
gy-inefficient open burning of biomass, 
e.g., firewood, cow dung cakes etc. 
The use of efficient energy systems at 
the household level (e.g., special cook-
ing stoves) could reduce emissions 
and harness the potential of women as 
actors for mitigation measures.

The introduction of Solar Household 
Units (SHUs) with two LED lights and 
one fan for each of the 10 women ben-
eficiaries of the project villages has 
played the role of a catalyst. This has 
helped promote solar energy in the 
area. It is recommended that long dura-
tion projects may be introduced to rep-
licate the benefits of renewable energy.

Farmers have adapted different cop-
ing strategies to mitigate the effects of 
climate changes by using deep tillage, 
new varieties and harvesting technolo-
gy as a safeguard against changing cli-
mate. The study result confirmed that 
farmers prefer to use deep tillage, drill 
sowing, use of new varieties and latest 
harvesting technology as a measure to 
uncertain weather changes.

Mitigation or adaptation activities offer 
opportunities to advance the economic 
empowerment of women. In particular, 
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this applies to work that is already be-
ing undertaken by women, or activities 
in which women could assume a lead-
ing role. In the study area, for instance, 
women frequently play a major role in 
collecting the fuel wood and assisting 
role in the field operations which are 
mainly carried out by men.

As a rule, poor social groups bear the 
brunt of climate change not only be-
cause they are more dependent on nat-
ural resources, but also because they 
lack the requisite capacity to adapt to 
climate change. Majority of population 
living in the rain fed areas is living in 
poverty which under-lines their greater 
vulnerability to the changing climate.
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