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Climate change is one of the most influential factors that affect agriculture 

production, and its impact has rapidly increased over the years. It has also 

affected the production of major crops like cotton, wheat, maize, rice, and 

sugarcane in Pakistan. The objective of the study was to investigate the impact of 

climate change on the agriculture sector of Pakistan. For this purpose, a cross-

sectional study was designed, and farmers (n=385) were approached from district 

Lodhran located in Southern Punjab-Pakistan using a multistage cluster sampling 

technique. Data were collected by using a questionnaire as an interview schedule. 

The descriptive statistics were presented via frequency and percentage, while the 

Pearson correlation coefficient was applied to fulfil the study objectives. Results 

showed a significant negative relationship between climate change and 

agriculture production. In addition, all the variables of the study were negatively 

associated with endogenous construct including climate change (r= -0.606**, 

p<0.000), soil water (r=-0.304**; P<.000), crop production (r=-0.477**; P<0.00) 

food security (r=-0.605**; P<0.00), and pests and disease (r=-0.305**; P<0.00). 

It was concluded that climate change significantly affected the agriculture 

production in study area which needs serious attention to address the issue. It is 

suggested to mobilize the agriculturists to play their active role in guiding and 

training the uneducated farmers for dealing with climatic changes to avoid their 

adverse effects on productivity of different crops. 
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INTRODUCTION 

 

Climate change is one of the alarming concerns of 

people around the globe with concomitant hostile 

impacts on water resources, biodiversity, human 

health, agriculture manufacturing, forest, socio-

economic zones and animal health. It has been that 

semi-periphery and periphery countries are going hand 

in hand regarding severe and intense changes due to 

global climate change in contrast to core countries 

(Syed et al., 2022).  Due to high-temperature northern 

areas of Pakistan experienced a renowned swing in 

monsoon patterns and increased incidence of cyclones 

over the preceding year, impacting the agriculture 

sector (Abubakar, 2020). According to Ahmad et al. 

(2015), Pakistan is the 5th most vulnerable country 

exposed to climate change. An increase in 

urbanization and population density might have 

overwhelming impacts in terms of climate changes 

(Anwar et al., 2020). Similarly, Gupta et al. (2021) 

also reported that agriculture production highly 

depends on weather and climate change conditions. It 

has been noticed that temperature changes, carbon 

dioxide (CO2) and a decline in rainfall rates are 

expected to impact crop growth significantly. Due to 

sudden climate changes worldwide, food production is 

considered vigilant with successful adaptation and 

appropriate irrigation. Therefore, global agricultural 

production should be promoted because of twice of 

CO2 fertilization impact. It has also been impacted by 
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water resource reduction caused by climate change 

(Cline, 2007).  

In India, Gupta et al. (2021) reported that one of the 

most alarming impacts of climate change had been 

noticed on the soil used for agriculture production. 

Because of changes in the types, forces, and recurrence 

rate of livestock pests and crops, the accessibility and 

water supply limits and the austerity of soil erosion 

changes due to climate change (Adams et al., 1998). 

Due to unfavourable climate conditions in India, the 

risk of soil fertility has increased, directly impacting the 

quality and quantity of the crops. Of all the 

consequences of climate change, groundwater recharge, 

groundwater level, soil moisture, and drought frequency 

significantly impact different areas the most seriously 

(Allen et al., 2004). Various studies showed another 

impact of climate change. It has been said that dry 

seasons below temperatures would lessen and even 

damage crop growth and production (Mahendra, 2012). 

According to Chen et al. (2016) tendency of the 

ordinary annual eagerness to the net income is highly 

dependent upon the seasons; the borderline could be 

significant (if warm) or hostile (if chilly).  

In a report by International Monetary Fund (IMF) 

increase in 10 °C temperature would result in a decline 

in wheat production by 4% to 5% and will decrease 

overall by 1.7% agricultural production. Furthermore 

decrease in 100-millimetre rain would reduce growth 

by 0.35% (Swaminathan, 2009). In the previous few 

decades, the temperature of Asian regions has been 

noticed; about 37% of their population is associated 

with the agriculture sector.  As everybody knows, the 

state of carbon dioxide in the atmosphere cannot be 

reversed because of ozone layer depletion (Anonymous, 

2020). However, it is still possible to halt or minimize 

excessive future production of Co2 and usage of 

chlorofluorocarbons which devastates ozone gas. This 

could be done by preventing the probable 30% increase 

in greenhouse gases due to deforestation, and fuel 

burning can be compensated by increasing the usage of 

geothermal and solar energy, which Pakistan is well 

endowed with, instead of cutting off the greenery and 

burning of trees wood for fuel. We know that biosphere 

is the main sink of carbon dioxide. Huge afforestation 

and agroforestry farming initiatives can encourage to 

give enough vegetation to have enough carbon dioxide 

because present carbon dioxide in the atmosphere can 

only decrease through planting more and more trees on 

earth which would be converted into atmospheric 

carbon dioxide into wood’s tissues as recommended by 

green peace, and international environmental 

organization in Morocco held in 2001 (Anonymous, 

2001). According to the Global Climate Risk Index, 

climate change has impacted many countries, and 

Pakistan is one of those countries vulnerable to climate 

change. It has been ranked as the 5th most harmfully 

affected country due to rapid climate change, which 

significantly impacts not only the livelihoods but also 

the agriculture sector and trade in Pakistan (Awan and 

Yaseen, 2017; Garg, 2021).  

According to the Climate knowledge portal Pakistan 

report (Chaudhary, 2017) on the import and exports 

trends of Pakistan during the year 2017, there were 32.2 

percentage points (pp) for chickpea, 16.3 pp for Maise, 

0.41 pp for cotton, 0.24 pp tropical fruit, while -0.03 pp 

on cattle mile, 0.01pp on cattle meat, -0.29 pp on wheat 

and -0.24pp on vegetable imports (negative sign 

denotes potential decreases). In contrast, there were 

23.6 pp of rice exports. To counter the complex 

problem of climate change, equally complex solutions 

comprise various fields of human activity and 

stakeholders. Multiple sponsors, i.e. civil society, 

institutions of research, and public and private sector 

universities, play a significant role in the production of 

reaction to climate catastrophe together with 

governmental representatives. At present, local 

governments are essential in taking hold of climate 

change overall, especially climate change adaptation. 

However, little research has been paid to adapting 

policies in developing countries like Pakistan. Prior 

studies in the area have focused on the need for 

adaptation (Abid et al., 2015).  

This study aims to examine the impact of climate 

change on agriculture production in southern Punjab, 

Pakistan. Interestingly, prior literature was based on 

systematic reviews, but this study is among the pioneer 

to focus on empirical assessment to fill this gap in the 

context of Southern Punjab-Pakistan. Also, very rare 

studies addressed this problem in prior literature. 

Consequently, this study seeks to examine climate 

change's impact on South Punjab, Pakistan's agriculture 

sector. Moreover, this study will be helpful for social 

scientists, policymakers and field experts to understand 

farmers’ points of view regarding the impact of climate 

change on agriculture production. Keeping in view, this 

study was conducted to find out the impact of climate 

change on agriculture production and also to analyze its 

impact on agriculture production's consistency, 

direction and magnitude in Southern Punjab-Pakistan. 

 

MATERIALS AND METHODS 

 

A cross-sectional study was conducted in district 

Lodhran, Punjab, Pakistan from January-April 2022 and 

survey method was employed for data collection from 

farmers. In line with prior research methodology of 

Ashraf et al. (2019), who worked on the socio-

economic impediment to the usage of modern 

mechanized ideals in southern Punjab's agriculture 

sector, the multistage cluster sampling technique was 

opted to select the respondents. At first, the cluster was 

developed based on geographical regions to achieve the 
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sample size for the survey. District Lodhran consists of 

three tehsils, namely Dunyapur, Lodhran and Kahror 

Pakka. In the next stage, Dunyapur was selected 

randomly from 3 tehsils of district Lodhran. Most of the 

population of tehsil Dunya Pur was associated with the 

agriculture sector. After that, three union councils, 

namely, Chak No. 360/WB, Jallah Arain and Qutab 

Pur, were selected from 22 union councils of tehsil 

Dunyapur through a simple random sampling 

technique. 

Furthermore, a simple random sampling technique was 

used to achieve the sample size. Accordingly, a sample 

size of 385 was computed based on the previous 

recommendation (Comrey and Lee, 2013). The larger 

sample size is better than the smaller one due to the 

generalizability and accuracy of the outcome 

(Tabachnick et al., 2007). A semi-structured interview 

schedule in the native language was used to collect the 

data. The interview schedule was used because most of 

the target population was illiterate.  Data were analyzed 

using SPSS version 23, and this software acquired 

results through frequency and percentage. 

Measurement  

The questionnaire was prepared from the indicators of 

previous studies of and Mumtaz et al. (2019); Gupta et 

al. (2021), Malhi et al. (2021) and Mumuh et al. 

(2021), while it was used as interview schedule. In the 

first section of the questionnaire; farmers were asked 

about their socio-demographic characteristics, and in 

the later sections, they were asked about the impact of 

climate change on soil, temperature, food security, 

water, CO2 and pests and diseases from the adopted 

items of Mumtaz et al. (2019); Gupta et al. (2021); 

Malhi et al. (2021) and Mumuh et al. (2021). 

Statistical Analysis 

For coding, recoding and making the results researchers 

used statistical package for social science SPSS-22. 

Basic information of the respondents was presented 

through frequency and percentage and to analyze the 

direction, magnitude and consistency of the association 

between agriculture production growth and climate 

change Pearson Correlation coefficient with a 95% 

confidence level were applied to the data. 

 

RESULTS 

 

This section represents the distribution of respondents 

in terms of their socio-economic status and 

demographic profile. In the next section relationship 

between climate change and agriculture production has 

been observed.  

Descriptive statistics  

Table 1 shows the distribution of the respondents to 

socio-economic status and demographic profile. Out of 

385  respondents,  89(23.1%)   the   respondents  had 

mentioned  their  age span of 30-40 years, while 18(47%) 

Table 1: Distribution of the Respondents concerning their 

Socio-economic Status, Landownership and 

Types of Crops they cultivate. 

Items Categories F (%) 

Age  30-40 years 89 23.1 

41-50 years 181 47 

>50 years 115 29.9 

Education  Illiterate  245 63.6 

Primary-middle 79 20.5 

Matriculation-intermediate  61 15.9 

Family size 1-3 heads 79 20.5 

4-6 heads 145 37.6 

7-10 and above 161 41.9 

Family type  Nuclear  75 19.4 

Joint  171 44.4 

Extended  139 36.2 

Monthly income  1000-10,000PKR 77 20 

10,001-20,000PKR 198 51.4 

20,001-30,000PKR 69 18 

Above  41 10.6 

Land ownership  1-2 canal 51 13.2 

2 canal-1acre  89 23.1 

1-5 acre 66 17.1 

6 -10 acre  61 15.9 

11-20 acre 39 10.1 

21-30acre 33 8.6 

>30acre 46 12 

Farming  Owner  134 34.8 

Tenant  221 57.2 

Both  31 8 

Types of 

cultivated crops  

Cereal crops 61 15.9 

Vegetable  149 38.7 

Mixed crops 175 45.4 

N=385, f=frequency, %=percentage. 

 

belonged to the age group of 41-50 years, and about 

115(29.9%) reported their age >50 years. 245(63.6%) 

had mentioned their qualification was illiterate, while 

79(20.5%) said that they had completed primary level 

to middle-level education, whereas 61(15.9%) had done 

matriculation or intermediate. Furthermore, 145(37.6%) 

reported their family size from 4 to 6 members, while 

161(41.9%) mentioned their families comprised of 7-10 

members and above, but 79mm(20.5%) had 1-3 

members in their families. 

Likewise, 171 (44.4%) of the respondents said that they 

were living in the joint family system, while 139 

(36.2%) were living in extended families, and only 75 

(19.4%) were from a nuclear setup. Similarly, 198 

(51.4%) of the respondents reported their monthly 

income from 10,001-20,000PKR, while 77 (20%) 

mentioned 1000-10,000PKR, 69 (18%) and 41 (10.6%) 

mentioned their monthly income from 20,001 - 

30,000PKR and above. When they were asked about 

land ownership, 89 (23.1%) had 1canal to 1acre, 66 

(17.1%) had 1acre to 5acre while 61 (15.9%) and 

51(13.2) mentioned their land ownership 6acre to 

10acre  and  1  to  2  canals  respectively  but   46(12%), 

were  the  owner,  but 31(8%) were both, i.e. owner and 
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Table 2: Pearson Correlation Coefficient Relationship between climate change, soil, groundwater level, food security, 

crop production, pests and diseases.  

Variables  M SD 1 2 3 4 5 6 

Climate change  45.2 8.11 1 -.606** -0.304** -0.477** -0.605** -0.305** 

0.000 0.000 0.000 0.000 .000 

Soil 30.7 6.04  1 -0.301** -0.478** -0.474** -0.305** 

0.000 0.000 0.000 0.000 

Water 6.50 1.9   1 -0.605** -0.601** -0.304** 

0.000 0.000 0.000 

Crop production  31.7 5.04    1 -0.504* -0.302** 

-0.000 0.000 

Food security  6.40 1.9     1 -.0304* 

0.000 

Pests and disease 6.30 1.7      1 

N=385, M=Mean, SD= Standard Deviation, p<.000**, r= correlation coefficient. 
 

tenant. Lastly, 175(45.4%) were growing mixed crops, 

149(38.7%) were growing vegetables and 61(15.9%) 

were growing cereal crops. 

Table 2. Showed the results of the correlation between 

climate change, soil, water, crop production and food 

security. 

The climate of a country plays a vital role in its 

agriculture production, and a majority of the population 

of Pakistan is associated with the agriculture sector. 

Therefore, the objective of the present study was to 

investigate the impact of climate change on agriculture 

production. Results have been generated from farmers' 

responses in Southern Punjab, Pakistan. Findings of the 

study showed that there is a significant negative 

correlation (p<0.000) between all the variables, i.e. 

climate change (r=.-606**, p<.000), soil water (r=-.304, 

p<-.000), crop production (r=-.477**p<.000) food 

security (r=-.605**, p<.000) and pests and disease (r=-

.305**, p<.000). It means rapid climate change is badly 

affecting the soil of the agriculture land, reduced 

rainfall and high temperature are causing paucity of 

water for agricultural land. Furthermore, it has been 

clear that there is also an increase in unsuitable weather 

conditions that badly impact crop production and food 

security. The study showed a significant negative 

correlation between temperature, carbon dioxide, water, 

soil, pests and diseases and climate change. If the 

temperature increases, soil, water level of the fertile 

land, pests and diseases, food security and crop 

production will be affected. 

 

DISCUSSION 

 

In our first finding, the soil has been negatively 

associated (r=-.301**, p<.000) with climate change 

which means a rapid change in the climate results in the 

devastation of agricultural land. These findings have 

been considered authentic because a prior study 

conducted by Gupta et al. (2021) reported that due to 

rapid climate change and the emergence of unsuitable 

weather leads to soil infertility which later results in a 

decline in the quality and quantity of the food being 

grown (Allen et al., 2004). Hence, we can say that the 

first and foremost attack of climate change can be 

observed through the land's fertility.  

Likewise, our study finds that there is also a negative 

relationship (r=-.304**, p<.000) between underground 

water levels and climate change. These findings are 

confirmed by Eckhardt et al. (2003). They said that 

climate change directly influences groundwater 

recharge, groundwater level, soil moisture and risk of 

drought and flood in various areas. The decline in 

irrigation water streaming because of shortfall in 

rainfalls leads to reduced areas under irrigated crops 

and probably increased areas under rain-fed crops in the 

next season. 

Furthermore, a significant negative relationship (r=-

.504*, p<.005) has been found between crop production 

and climate change, which means the increasing 

temperature can also be destructive to crop production. 

These findings are also aligned with the statements of 

the Anonymous (2011) climate change is a significant 

threat to the food production in the agriculture sector of 

Pakistan because its productivity is highly influenced 

by various factors such as reduced rainfalls, 

temperature variation, variabilities in the dates of 

harvesting and sowing and access to water because the 

increase in 1oC would cause 6% to 9% decline in food 

productivity (Mizina et al., 1999;; Smit and Skinner, 

2002 and Mumtaz et al., 2019).  

Similar to the above findings, the increase in pests and 

diseases also threatens food security (r=-.304*, 

p<0.005). According to Mahato (2014), the food 

production system is vulnerable to climate change, like 

the difference in precipitation and temperature, which 

directs a widespread of diseases and pests and thereby 

decline in a country's food security by impacting 

harvest. While distinction in occurrence and supply of 

pests and pathogens cause indirect impact, a decrease in 

agriculture production is due to distinction in the 

patterns of pests and disease associated with climate 

change.   
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Conclusions and recommendations 

This study has been conducted to analyze the impact of 

climate change on the agriculture sector of Southern 

Punjab-Pakistan. The overall research covers a 

momentous period with quantitative data measurement 

techniques. Two findings, descriptive and Pearson 

correlation coefficient, are established and presented. 

The overall study showed a negative relationship 

between climate change, water, food security, pests and 

diseases and agricultural land soil. It is believed that the 

agriculture sector is the backbone of economy of 

Pakistan and due to it more attention is needed by this 

sector. Henceforth, fear of reduced production due to 

changing climate is one the emerging concern in 

agriculture sector which needs some immediate steps to 

be taken.  

On the bases of findings, it also suggested that policy 

makers should launched awareness campaign at 

community level to instruct the farmers about the 

impact of climate change, also set up the awareness 

programs through radio and television to aware former 

about weather condition. By practicing these 

recommendations increased threat to agriculture sector 

in Pakistan can be reduced and agricultural production 

and food security can be made possible.  
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