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ABSTRACT— The IPCC 4th Assessment Report states that climate change, in particular increased risk of 

floods and droughts, expected to have a severe impact on South Asian countries, which economies rely mainly 

on agriculture. In fact, although South Asia has low GHG emissions, climate change has already deeply 

affected the economic growth and development of this region. This study examines the impact of climate 

change on rice productivity and economic growth among South Asian countries for the period 1971-2018. 

Also, examine the decadal seasonal variations in rainfall pattern calculated for summer, winter, monsoon and 

post-monsoon seasons of selected South Asian countries (Bangladesh, India, Sri Lanka and Pakistan). Results 

of panel data analysis show that Rice Productivity, Carbon dioxide emissions and Rainfall have a positive 

relationship with economic growth, while Temperature has a negative relationship with economic growth. 

The increase in temperature, particularly the maximum temperature has a considerable adverse effect on crop 

performances and ultimately it affects economic growth. 
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1. INTRODUCTION 

Climate change is the distribution of temperature and precipitation over time. Clear temperature and 

precipitation trends over several decades can effectively signal a changing climate to seed breeders, crop 

growers, and other industry participants, and therefore stimulate behavioral responses. Rise in temperatures, 

change in precipitation patterns and intensifying extreme events like storms and droughts all are part of climate 

change. All these have profound repercussions for societies, from sudden economic disruptions to a longer-

term decline in living standards. Rise in average temperatures can affect living standards in different ways 

such as health, agricultural and labor productivity, migration and other factors that affect poverty reduction 

and economic growth [16]. These factors can damage agricultural productivity which leads to a down fall in 

its productivity. Different areas especially those which are already warm, the Lower worker productivity is 

generally correlated with days of extreme heat. A climate change can decrease the source of income for 

individuals by forcing them out of their traditional and professional domains [8]. Increase in temperatures and 

change in seasonal rainfall patterns have already affected the agriculture in South Asia. Low-lying countries 

like Bangladesh and Maldives are increasingly vulnerable to cyclones and flooding in Indian Ocean. The 

scientific literature predicts that such events will grow intensively over the coming decades [2]. More than 50 

million people who lived in Dhaka, Kolkata, and Mumbai urban areas will face a considerable risk of flood-

related damage over the next century [5]. In recent decades most of the South Asia’s average annual 

temperatures have increased significantly. Southwestern Pakistan and western Afghanistan have experienced 

the largest temperature increase with 1.0°C to 3.0°C of annual average temperatures from 1950 to 2010. 

Northern Pakistan, southeastern India, eastern Nepal and western Sri Lanka all have experienced an increase 
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of 1.0°C to 1.5°C during the same period. The precise value of the estimated temperature change varies across 

locations, but the behavior of the changes is unambiguous [17]. 

 

1.1 Objective, gap and aim of the Study 

The objective of this study is to find out the decadal variations in rainfall pattern; annually and seasonally, 

while seasons includes; summer, winter, monsoon and post-monsoon. We also examined the decadal change 

in average monthly temperature and average decadal change in Pakistan, India, Bangladesh and Maldives in 

order to check where and how we have to manage to temperature and rainfall to boost the agriculture growth 

by artificial sheltering. Moreover, another objective is to analyze the impact of climate change on rice 

productivity and economic growth among South Asian countries. There is a significant body of research in 

different geographical regions of the world. However, there is scarcity of literature in case of South Asia. 

Therefore, this study will uniquely determine the variations in rainfall pattern and difference in temperature 

decade wise. 

 

2. LITERATURE REVIEW 

Analyzing the literature in context to studied topic will help us in displaying the effect of uncertain climate 

shocks on productivity of principal crops in South Asia. [4] implemented a household survey in 2011–12 in 

the three broad agro- ecological zones of IGP with an average annual rainfall ranging from 930 to 3350 mm. 

They used data from a household survey of 2660 farm families in Bihar state of Eastern India, Terai of Nepal 

and coastal Bangladesh to explore the significance of climatic and non-climatic factors in affecting farmers’ 

decision to change their farming practices over time in a wide range of environments. They found evidence 

across all sites, irrespective of rainfall and climatic stresses, that market-related forces (such as higher yields 

and better market opportunity) and resource issues (such as declining fertility, labor shortage and biotic 

factors) have been a strong driver of changes in farming practices over the last ten years relative to climatic 

factors. The results suggested that social protection measures aimed at enhancing the food security situation 

of marginal and smallholder households will increase the likelihood of them being in a better position to 

innovate and adopt improved agricultural practices. [12] found the effects of climate change on wheat 

productivity and its importance in Sindh province of Pakistan. The average wheat yield of country is 

approximately 2504.58 kg ha-1. The results and predicted values after the analysis showed that the rise in 

temperature will decrease the wheat productivity. The coefficient for the precipitation level and temperature 

were depressing as well as insignificant signifying negative link between planting phase and wheat 

productivity. Impact of variation in temperature during growing stage is highly significant and contributes in 

lowering the wheat yield risk, while increase in precipitation d9uring growing and flowering stages poses high 

risk to wheat crop. 

  

[14] investigated the past and recent trends of climate change and based on these factor they forecast the future 

trends. For the purpose if the analysis they used Lower Indus Basin regions (Lahore and Multan). They 

concluded that minimum temperature and overall temperature will increased in the season of winter while it 

will decrease in the season of summer. They did not observe any variation in rainfall pattern at Lahore and 

Multan. At morning time and at evening time, humidity is significantly increased in Multan and for few 

months in Lahore. [1] empirically investigated the impact of climate change on three major crops, produced 

in Punjab, Pakistan, they used Cobb-Douglas production function by using panel data. They used district level 

data from 1981-2012. They also find that temperature has negative relationship with the wheat production in 

flowering stage. Rainfall is negatively related with wheat production in every stages. They concluded that 

minimum temperature, rainfall pattern and humidity has positive relationship with rice production. [18] 

explored the importance of those additional climatic variables other than temperature and precipitation. They 

used the county-level agricultural data from 1980 to 2010 in China, they used additional climatic variables, 
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especially humidity and wind speed, are critical for crop growth. Specification indicated that climate change 

is likely to decrease the yields of rice, wheat, and corn in China by 36.25%, 18.26%, and 45.10%, respectively, 

by the end of this century. [9] reviewed the economic effects of climate change on agriculture that have been 

widely assessed in the last two decades. They concluded the common findings both in global and regional 

assessments. Among them, the authors show that overall results tend to hide significant disparities on smaller 

spatial scales. Furthermore, due to the effects of crop prices over yield changes, several authors highlight the 

need to consider endogenous price models to assess production impacts of climate change. [6] proposed a 

framework to link a global economic model with global climate models via an econometric model of crop 

productivity. They examined the impact of climate change on food security in individual South Asian 

countries by exploring the interaction between climate-induced productivity change and changes in food 

production and food prices. The results of simulations suggested that unfavorable climate change can reduce 

food production significantly from the historical trend and create upward pressure on food prices.  

 

[11] developed a general framework, based on a specific-factors trade model, to quantify the medium-term 

household welfare impacts of global warming in rural India. They used hedonic approach for analysis. They 

estimated that three decades of warming will reduce agricultural productivity in the range of 7%–13%, with 

the arid north west of India especially hard hit. The analysis showed that the proportional welfare cost of 

climate change is likely to be both modest and evenly distributed across percentiles of the per capita income 

distribution, but this latter conclusion emerged only when the flexibility of rural wages is taken into account. 

[10] analyzed that Rabi crop, rainfall and minimum temperature has negative while maximum temperature 

has positive relationship with land prices. Results have indicated that with decrease in Rabi precipitation 

coupled with an increase in maximum Rabi temperature will tend to increase the land price in this season. 

Population density and income per capita were used as control variables in the study, both are positively and 

significantly related with the dependent variable. [13] also explored wheat, rice, sugarcane and cotton 

production. The findings showed that both in short and in long term the impact of climate change on wheat 

productivity is non-negative, while the impact of climate change is negative for Rice, Cotton and Sugarcane. 

Results showed that wheat production has positive while rice, sugarcane and cotton has negative relationship 

with climatic change. [7] examined the effect of climate on economic growth. They used annual data of 

temperature and precipitation of 50 years all over the world. They used Panel data analysis for this purpose. 

The results reveal that with the increase in temperature economic growth tend to reduce in case of poor 

countries, in other poor countries growth rate tend to reduce with the increase in temperature while in the third 

type of poor countries agricultural and industrial output will increase along with investment and political 

instability. 

 

3. RESEARCH METHODOLOGY 

Methodology plays an extremely significant role in achieving the objectives of the study by illuminating 

various tools and techniques to be employed. Therefore, this part highlight the study area, data and data 

collection sources and different tools and techniques employed during the data analysis. 

 

3.1 Study Area 

South Asian agriculture is one of the most vulnerable sector-changing climate owing to high exposure to 

climate stresses and low adaptive capacity. The majority of land in south Asia is used for agriculture. South 

Asian countries are low or lower-middle income countries that already struggle to support the daily needs of 

their growing populations. Because poorer households dedicate more of their budgets to food, they are the 

most sensitive to weather-related shocks that can make daily staples unaffordable. Extreme heat is already 

disrupting the growing season for regions in Pakistan, India, and Bangladesh [3]. This study incorporated the 

data of only four countries of South Asia, which are Pakistan, India, Bangladesh and Sri Lanka. 
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3.2 Data 

As far as type of data is concerned (temperature and precipitation/rainfall), secondary data/Time series data 

was used from [15]. 

 

3.3 Data Conversion and Calculations 

Numbers of variables were utilized in the study, it was not possible to use the aforementioned indicators 

extracted from secondary sources in absolute form to achieve the target objectives, and therefore, the collected 

data was converted into desired format. We calculated the average monthly temperature of 1971-80 and 2011-

2015 were also calculated in order to see the difference among monthly temperature from (1971-80) to (2011-

2015). Moreover, decadal seasonal variation (winter, summer, monsoon and post-monsoon) in rainfall of 

(1971-81), (1981- 90), (1991-2000), (2001-2010) and (2011-2015) was estimated, seasons includes winter, 

summer, monsoon and post-monsoon to make results of the study more meaningful (see Table- 1). 

 

Table-1: Decadal Variations in Rainfall Pattern. 

 Winter Summer Monsoon Post-Monsoon 

Pakistan January, 
February 

March, 
April, May 

June, July, August 
September 

October, November, 
December 

India January, 

February 

March, 

April, May, 

June 

July, August 

September 

October, November, 

December 

Bangladesh December, 

January, 

February 

March, 

April, May 

June, July, August 

September 

October, November 

Sri Lanka December, 
January, 

February 

March, 
April, May 

June, July, August September, 
October, November 

 

3.4 Data Analysis 

3.4.1 Coefficient of Variation (CV) 

The Coefficient of Variation (CV), often estimated by the ratio of the sample standard deviation to the sample 

mean, called the sample CV. To do inference on the CV, one needs to make assumption about the shape of 

the population. CV obtained by the expression 

 

𝐶𝑉 = 𝑆𝐷/𝑀 

 

Where SD is Standard Deviation and M is the Mean of the grouped data. 

 

3.4.2 Panel Data Model 

Panel data measures the different variables for entities (individuals) over a certain time-period. Structuring 

data in panels allows more complicated datasets to be tested and analyzed. The main advantages of using 

panel data are, Controlling for individual heterogeneity and more information in the data set, more flexibility, 

less risk of collinearity between variables. 

 

To determine the relationships between endogenous and exogenous variables under study Simultaneous 

Equation Modelling (2SLS) method is employed by using E-views 10. Nevertheless, following econometric 

models were selected to explain the results of the study. 
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Our models were estimated for Wheat Productivity and Climate Change, following regression models that 

were estimated: 

 

ln(GDP)it = α0 + α1 ln(RP)it + α2 ln (CO2) it + α3 ln(TEMP)it + α4 ln(RAIN)it + e …………..(1) 

 

ln(RP)it = β0+ β1 ln(GDP)it + β2 ln (CO2) it + β3 ln(TEMP)it + β4 ln(RAIN)it + e …………….(2) 

 

Where, 

GDP is RP is Rice production (rice productivity), CO2 is carbon dioxide emissions, TEMP is temperature and 

RAIN is rainfall (mm). 

 

4. RESULTS AND DISCUSSION 

 

Table 4.1: Decadal Variability in Annual and Seasonal Rainfall in Pakistan. 

Season Rainfall (mm) 

1971-1980 1981-1990 1991-2000 2001-2010 2011-2015 1971-2015 

Annual 3078.2 

(22) 

3232 

(17) 

3124.5 

(25) 

3076 

(20) 

1616 

(17) 

2825.34 

(20) 

Winter 519 

(27) 

465 

(50) 

549 

(33) 

531.4 

(43) 

255.2 

(29) 

463.92 (37) 

Summer 660.5 

(29) 

876 

(32) 

791 

(36) 

619.1 

(24) 

461 

(27) 

681.52 (33) 

Monsoon 1660 

(34) 

1534 

(26) 

1533 

(34) 

1624 

(34) 

780 

(23) 

1426.2 (30) 

Post- 

monsoon 

237.2 

(49) 

357 

(50) 

273 

(57) 

292.4 

(61) 

120 

(22) 

255.92 (53) 

Figures in Parentheses are CV% 

  

The rainfall variability from 1971-2015 in Pakistan was 20%. The variability of annual rainfall was relatively 

high (25%) during the period 1991-2000 than the decade 1971-80 (22%). Values of annual rainfall variability 

was (20%), (17%) and (17%) in 2001-2010, 1981-90 and 2011-2015 respectively. From 1971 to 2015 

variations in rainfall in winter season were 37% and these were highest in 1981-90, lowest in 1971-80 in case 

of Pakistan. These variations were different in different decadal time-period for example 33%, 43% and 27% 

in 1991-2000, 2001-2010 and 2011-5015 respectively. 

 

In summer season of Pakistan, the maximum number of rainfall was take place in the decadal period of 1991-

2000 with (36%), while on average from 1971 to 2015, it was 33%. In other decadal period variation in rainfall 

pattern in summer season was 29%, 32%, 24% and 27% in 1971-80, 1981-90, 2001-2010 and 2011-2015 

respectively. In case of monsoon season of Pakistan, variations in rainfall pattern remain same and regular in 

three decadal time-periods, which was 34% in 1971-80, 1991-2000 and 2001-2010. From 1971 to 2015, 30% 

of variations in rainfall pattern are examined. The minimum variations take place in the decadal periods of 

1981-90 and 2011-2015 with 26% and 23%. In Post monsoon season of Pakistan, the variations in rainfall 

pattern were 53% from 1971-2015, these were 49%, 50%, 57%, 61% and 22% in 1971-80, 1981-90, 1991-

2000, 2001-2010 and 2011-2015. 

 

Figure 4.1: Decadal Changing in Average Monthly Temperature in Pakistan 
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Source: Author’s Estimation (data derived from USDA). 

 

Figure-4.1 shows the average monthly difference in temperature from (1971-80) to (1981-90) shows that 

maximum increase in temperature takes place in the month of January (0.98 0C. In case of (1981-90) to (1991-

2000), the maximum rise in temperature has been noticed in the month of December (0.63 0C), then from 

(1991-2000) to (2001-2010) the maximum difference in temperature was in the month of March (1.98 0C) and 

from (2000-2010) to (2011-2015) the maximum rise in temperature was in January (0.16 0C). 

 

Table 4.2: Decadal Variability in Annual and Seasonal Rainfall in India 

 Rainfall (mm) 

1971-1980 1981-1990 1991-2000 2001-2010 2011-2015 1971-2015 

Annual 10644.2 

(11) 

10437.4 

(10) 

10227.2 

(7) 

9928.9 

(9) 

4317.9 

(49) 

9111.12 

(17) 

Winter 240 

(37) 

259.01 

(27) 

264.2 

(32) 

467.1 (170) 151 

(23) 

276.262 

(123) 

Summer 2608.2 

(19) 

2501.8 

(14) 

25014.9 

(285) 

2765.7 (35) 1322.1 

(31) 

6842.54 

(442) 

Monsoon 6252.6 

(23) 

6650.2 

(13) 

6378.9 

(7) 

5715.6 (32) 3395.9 

(9) 

5678.64 

(112) 

Post- 

monsoon 

1171.5 

(20) 

1026.2 

(24) 

1140.1 

(25) 

1067.4 (20) 445.8 

(27) 

970.2 (23) 

Figures in Parentheses are CV% 

 

The rainfall variability from 1971-2015 in India was 17%. The variability of annual rainfall was relatively 

high (49%) during the period 2011-2015 than the decade 1971-80 (11%). Values of annual rainfall variability 

was (10%), (9%) and (7%) in 1981-90, 2001-2010 and 1991-2000 respectively. From 1971 to 2015 variations 

in rainfall in winter season were 123% and these were highest in 2001-2010 (170%), lowest in 2011-2015 

(23%) in case of India. These variations were different in different decadal time-period for example 37%, 27% 

and 32% in 1971-80, 1981-90 and 2000- 2010 respectively. In summer season of Pakistan, the maximum 

number of rainfall was take place in the decadal period of 1991-2000 with (285%), while on average from 

1971 to 2015, it was 442%. In other decadal period variation in rainfall pattern in summer season was 19%, 

14%, 35% and 31% in 1971-80, 1981-90, 2001-2010 and 2011-2015 respectively. In case of monsoon season 
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of India, a variation in rainfall pattern from 1971 to 2015 was 112%. 

 

The maximum variations take place in 2001-2010 with 32%. In rest of the time period under study these 

variations were 23%, 13%, 7% and 9% in 1971-80, 1981-90, 1991-2000 and 2011- 2015. In Post monsoon 

season of India, the variations in rainfall pattern were 23% from 1971- 2015, these were 20%, 24%, 25%, 

20% and 27% in 1971-80, 1981-90, 1991-2000, 2001-2010 and 2011-2015. 

 

Figure 4.2: Decadal Changing in Average Monthly Temperature in India 

 
Source: Author’s Estimations (data derived from USDA). 

 

The average monthly difference in temperature from (1971-80) to (1981-90) shows that maximum increase 

in temperature takes place in the month of January (0.50 0C). In case of (1981-90) to (1991-2000), the 

maximum rise in temperature has been noticed in the month of August (2.62 0C), then from (1991-2000) to 

(2001-2010) the maximum difference in temperature was in the month of April (0.78 0C) and from (2000-

2010) to (2011-2015) the maximum rise in temperature was in October (0.16 0C). 

 

Table 4.3: Decadal Variability in Annual and Seasonal Rainfall in Bangladesh 

Season Rainfall (mm) 

1971-1980 1981-1990 1991-2000 2001-2010 2011-2015 1971-2015 

Annual 23111 425576.4 23844.1 20794. 11366 97195.3 

 (13) (12) (13) (16) (17) (15) 

Winter 352.5 

(55) 

426.3 (38) 478.2 

(49) 

217.9 

(59) 

160.6 

(21) 

327.1 (53) 

Summer 4444.5 

(38) 

5507.1 

(28) 

4772.2 

(33) 

4450.3 

(25) 

1922.9 

(26) 

24219.4 

(31) 

Monsoon 16443.1 

(12) 

17563 (13) 16649.4 

(14) 

14019.8 

(22) 

8658.1 

(23) 

14666.68 

(17) 

Post- 

monsoon 

1871.5 

(33) 

2049.8 

(57) 

1957.5 

(37) 

2090.1 

(38) 

634.5 

(76) 

1720.68 

(45) 

Figures in Parentheses are CV% 
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The rainfall variability from 1971-2015 in Bangladesh was 15%. The variability of annual rainfall was 

relatively high (17%) during the period 2011-2015 than the decade 2001-2010 (16%). Values of annual 

rainfall variability was (13%), (13%) and (12%) in 1971-80, 1991-2000 and 1981-90 respectively. From 1971 

to 2015 variations in rainfall in winter season were 53% and these were highest in 2001-2010 (59%), lowest 

in 2011-2015 (21%) in case of Bangladesh. These variations were different in different decadal time-period 

for example 55%, 38% and 49% in 1971-80, 1981-1990 and 1991-2000 respectively. In summer season of 

Bangladesh, the maximum number of rainfall was take place in the decadal period of 1971-80 with (38%), 

while on average from 1971 to 2015, it was 31%. In other decadal period variation in rainfall pattern in 

summer season was 28%, 33%, 25% and 26% in 1981-90, 1991-2000, 2001-2010 and 2011- 2015 

respectively. In case of monsoon season of Bangladesh, variations in rainfall pattern remain almost same and 

regular in three decadal time-periods, which was 12% in 1971-80, 13% in 1991-2000 and 14% in 2001-2010. 

From 1971 to 2015, 17% of variations in rainfall pattern are examined. In Post monsoon season of Bangladesh, 

the variations in rainfall pattern were 45% from 1971-2015, these were 33%, 57%, 37%, 38% and 76% in 

1971-80, 1981-90, 1991-2000, 2001-2010 and 2011-2015. 

 

Figure 4.3: Decadal Changing in Average Monthly Temperature in Bangladesh 

 
Source: Author’s Estimation (data derived from USDA). 

 

The average monthly difference in temperature from (1971-80) to (1981-90) displayed that the maximum 

increase in temperature existed in the month of June (0.38 0C). In case of (1981-90) to (1991-2000), the 

maximum rise in temperature has been noticed in the month of April (0.28 0C), then from (1991-2000) to 

(2001-2010) the maximum difference in temperature was in the month of March (0.41 0C) and from (2000-

2010) to (2011-2015) the maximum rise in temperature was in June (0.16 0C). 

 

Table 4.4: Decadal Variability in Annual and Seasonal Rainfall in Sri Lanka 

Season Rainfall (mm) 

 1971-1980 1981-1990 1991-2000 2001-2010 2011-2015 1971-2015 

Annual 16319.7 15947.6 16736 17448.9 8726.6 (12) 15035.76 (12) 

 (12) (15) (10) (11)   

Winter 3612.4 3510.3 4310.9 (49) 3896.6 (31) 2666.5 (40) 1799.7 (43) 

 (30) (56)     

Summer 3664.8 3700.4 2946.1 (24) 3489.8 (19) 1626.6 (25) 3085.54 (28) 
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 (30) (32)     

Monsoon 2220.3 8029.7 2377.7 (27) 2241.8 (31) 1182.8 (25) 3210.46 (227) 

 (33) (212)     

Post- 3016.5 2543.30 3327.8 (36) 3728.8 (33) 1365.9 (33) 2796.46 (36) 

monsoon (40) (30)     

Figures in Parentheses are CV% 

 

The rainfall variability from 1971-2015 in Sri Lanka was 12%. The variability of annual rainfall was relatively 

high (15%) during the period 1981-90 than the decade 1971-80 and 2011-2015 with (22%) variations. Values 

of annual rainfall variability was (11%) and (10%) in 2001-2010 and 1991-2000 respectively. From 1971 to 

2015 variations in rainfall in winter season were 43% and these were highest in 1991-2000 with 49%, lowest 

in 1971-80 with 30% in case of Sri Lanka. These variations were different in different decadal time-period 

for example 56%, 31% and 40% in 1981-90, 2001-2010 and 2011-5015 respectively. In summer season of Sri 

Lanka, the maximum number of rainfall was take place in the decadal period of 1981-90 with (30%), while 

on average from 1971 to 2015, it was 28%. In other decadal period variation in rainfall pattern in summer 

season was 32%, 24%, 19% and 25% in 1971-80, 1991-2000, 2001-2010 and 2011- 2015 respectively. In case 

of monsoon season of Sri Lanka, a variation in rainfall pattern from 1971 to 2015 was 227%. The maximum 

variations take place in 1981-90 with 212%. In rest of the time period under study these variations were 33%, 

27%, 31% and 25% in 1971-80, 1991- 2000, 2001-2010 and 2011-2015. In Post monsoon season of Pakistan, 

the variations in rainfall pattern were 36% from 1971 to 2015 these were 40%, 30%, 36%, 33% and 33% in 

1971-80, 1981-90, 1991-2000, 2001-2010 and 2011-2015. 

 

Figure 4.4: Decadal Changing in Average Monthly Temperature in Sri Lanka 

 
Source: Author’s Estimation (data derived from USDA). 

 

The average monthly difference in temperature from (1971-80) to (1981-90) displayed that maximum increase 

in temperature existed in the month of May (0.47 0C). In case of (1981-90) to (1991-2000), the maximum rise 

in temperature has been noticed in the month of September (0.29 0C), then from (1991-2000) to (2001-2010) 

the maximum difference in temperature was in the month of October (0.35 0C) and from (2000-2010) to (2011-

2015) the maximum rise in temperature was in July (0.35 0C). 
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Table-4.5a. Impact of Climate Change on Agricultural Productivity and Economic Growth in South Asia 

(2SLS Analysis). 

Model-I 

Dependent Variable = GDP per Capita ($) 

Independent 

Variables 

Coefficient Std. Error t-Statistic Prob. 

Constant 13.74506 3.312725 4.149170 0.0001 

Rice 

Productivity 

 

2.834015 
 

0.242343 
 

11.69422 
 

0.0000 

CO2 0.169725 0.023173 7.324250 0.0000 

Temperature -4.646505 1.336285 -3.477182 0.0007 

Rainfall 0.496771 0.142363 3.489465 0.0007 

R sq. = 0.63     

 

Table-4.5a shows the relationship between rice productivity, carbon dioxide emissions, temperature and 

rainfall of South Asia. The results indicate that rice productivity and carbon dioxide emissions both have 

positively significant relationship with economic growth. Temperature has negative while rainfall has positive 

relationship with economic growth. With 1% increase in CO2, economic growth will increase by 0.169% and 

with 1% increase in temperature leads to decrease in economic growth by 4.64%. When rainfall will increase 

by one percent, economic growth will have increased by 0.496 percent. These results are similar with 

according to them CO2 emissions has direct effect on the production of rice production. 

  

Table-4.5b. Impact of Climate Change on Agricultural Productivity and Economic Growth in South Asia 

(2SLS Analysis). 

Model-II 

Dependent Variable = Rice Productivity 

Independent 

Variables 

Coefficient Std. Error t-Statistic Prob. 

Constant -4.891460 1.023832 -4.777599 0.0000 

GDP 0.345208 0.029704 11.62167 0.0000 

CO2 -0.059125 0.008404 -7.035667 0.0000 

Temperature 1.674374 0.402733 4.157528 0.0001 

Rainfall -0.180106 0.041291 -4.361829 0.0000 
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R sq. = 0.67     

 

Table-4.5b indicate that rice productivity has negative relationship with carbon dioxide emissions and rainfall 

while it has positive relationship with temperature in South Asia. With 1% increase in CO2, rice production 

will decrease by 0.058% and with 1% increase in temperature leads to increase in rice productivity by 1.67%. 

When rainfall will increase by one percent, rice productivity will have decreased by 0.180 percent. Our results 

are contrary with according to them CO2 emissions has direct effect on the productivity of wheat. concluded 

that agricultural inputs significantly increase agricultural productivity like wheat productivity. 

 

5. CONCLUSION 

Decadal seasonal variations in rainfall pattern were calculated for summer, winter, monsoon and post-

monsoon seasons of selected South Asian countries. Additionally, Average monthly temperature was 

examined and their difference from (1971-1980) to (1981-1990), from (1981-1990) to (1991-2000) and from 

(1991-2000) to (2001-2010) and from (2001-2010) to (2011-2015) of selected South Asian countries. The 

annual rainfall variability from 1971-2015 was 15%, 17%, 20% and 12% of Bangladesh, India, Pakistan and 

Sri Lanka respectively. During summer season, the maximum number of rainfall was tak1en place in the 

period of 1971-80 with (38%) variations in Bangladesh, in 1991- 2000 with (285%) and (36%) variations in 

India and Pakistan, in 1981-90 in Sri Lanka with (30%) variations. In case of winter season, the maximum 

number of rainfall was taken place in 2001-2010 with (59%) variations in Bangladesh, in 2001-2010 with 

(170%) variations in India, in 1981-90 with (37%) variations in Pakistan. In Sri Lanka, the maximum number 

of variations take place in 1991-2000 with (49%) variations. Impacts of changes in the temperature has 

profound effect on agricultural production. The difference of maximum increase in temperature was observed 

in March (1.98 0C) in case of Pakistan while it was increase in the month of March 0.41 0C in Bangladesh, in 

the period from (1991-2000) to (2001-2010). In India, the maximum difference in the temperature took place 

in August (2.62 0C) from (1981-1990) to (1991-2000). Then it has been noticed that in case of Sri Lanka, the 

maximum rise in temperature was tool place from (1971-1980) to (1981-1990). Simultaneous Equation 

Modelling (2SLS) was applied to see the impact of climate change on rice productivity and economic growth 

of South Asia. Results of panel data analysis show that Rice Productivity, Carbon dioxide emissions and 

Rainfall have positive relationship with economic growth, while Temperature has negative relationship with 

economic growth. 

 

This information is helpful for farming community to select crop during summer, winter, monsoon and post-

monsoon season along with better water resource management for specific country. The future enhanced 

amount rainfall in winter mostly arises from winter warming which is very high and rapid. Enhancement of 

rainfall may invite more occurrence of flood in the seasons of heavy rainfall. Apart from flood occurrences of 

disease and pest may be more in future due to increased rainfall. However, enhanced rainfall in winter season 

will be beneficial for Rabi crops. We can summarize the results by stating that South Asian agriculture is 

sensitive to climate variations and changing precipitation levels. Policy implications and adaptations have 

been recommended to alleviate the impacts of climate change on agricultural productivity and economic 

growth. 
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