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ABSTRACT 

 

The world is facing problems of climate change and researches attempt globally to 

study climate change impacts. The climate change mostly affects rural communities’ 

livelihood strategies. In Myanmar, climate change mainly affects on agriculture, forest, 

biodiversity, coastal zone, public health and water resources etc. The overall objective of 

the study was to explore the understanding of climate change impact on the study area. In 

this study, primary data were collected from 112 rural households in four villages, 

Pakokku Township and secondary time series data were collected from the Department of 

Agriculture in Pakokku Township and Department of Metrology and Hydrology, 

Naypyitaw. Descriptive analysis, simple regression, multiple regression with SPSS 

version 16 and Heckman selection model with STATA version 9 were employed.  

  According to the results of the climate change impacts, vulnerability and coping 

strategies; flood, drought and extreme heat were the major shocks in the study area. The 

climate change impacts experienced by respondents in the study area were low crop 

productivity, increase diseases, forage deficit and loss of income. The major coping 

strategies in agriculture and livestock sectors were changing time of sowing, using 

agrochemicals and reducing feeding. The most using coping strategies for all the sample 

households were getting credits and migration. 

According to the Heckman selection model, educational level, credit availability, 

perception of temperature and rainfall, information on climate change highly and 

significantly affected on the perceptions of climate change. Moreover, family size, 

education level, livestock income, other income and credit availability were affected on 

adaptation to climate change. Hence education and credit availability played important 

role for both perception and adaptation to climate change in the study area.  

Based on the multiple regression model for the response of selected crops’ yield, 

groundnut and sesame yield were significantly and negatively affected by climatic 

variables (temperature and rainfall) at 1% level. Yield of paddy was positively affected by 

climatic variables (average maximum temperature) and significant at 5% level. 

Therefore, extension workers of agriculture sector should provide the information 

of suitable sowing time and recommended rate of agro-chemicals for specific crops. 

Based on the study, rural households should be educated in climatic knowledge. In 

addition, credit is importantly needed therefore the rural people should be supported 

credit by different organizations. In dry zone area, climate change will have negative 
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impacts on paddy yields for which it is needed to give more important by introducing 

suitable varieties and appropriate technologies so that farmers are able to adapt to the 

situation. 
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CHAPTER 1 

INTRODUCTION 

 

Global climate change is a central issue facing the world today. The impacts of 

climate change have been witnessed in different region globally with rise in sea level, 

change in precipitation pattern, vegetation shift in higher altitudes, and retreat of glaciers. 

It is predicted that climate change will trigger the rise in extreme climatic events and the 

increase in the number of climate refuges. Due to the rise in temperature climate induced 

hazards such as drought, flood and soil degradation, there will be declined in agricultural 

productivity subsequently affecting food security (IPCC 2007). Climate change has 

received rural livelihoods concern because of its direct and indirect impacts on 

livelihoods of rural people that it presents. 

Climate change has major impacts on rural areas. It affects all components of 

humans’ livelihood and food security, mainly through its impact on the ecosystems. 

Activities in rural areas also contribute to climate change. The climate change is already 

making impact on the lives of the population, particularly the poor. Consistent warming 

trends and more frequent and intense extreme weather events such as droughts, cyclones, 

floods, and hailstorms have been observed across Asia and the Pacific in recent decades. 

This region has the highest number of poor people in the world. In many of these 

countries, poverty is intimately related to repeated exposure to climate risks. The lives of 

the poor are punctuated by the risks and vulnerabilities that come with an uncertain 

climate. Climate change will gradually further increase these risks and vulnerabilities, 

putting pressure on already over-stretched coping strategies and magnifying inequalities 

based on gender and other disadvantages (UNDP 2007). 

Developing countries, and particularly the poorest people in these countries, are 

the most vulnerable to the adverse impacts of climate variability and ongoing and 

projected climate change. Their economies depend heavily on climate-sensitive sectors 

such as agriculture, forestry, fisheries, a reliable water supply, and other natural 

resources. They are generally hindered by limited human capacity and limited access to 

technology and capital to invest in risk reduction. Thus it is imperative that climate 

change adaptation is not separated from other priorities but is integrated into development 

planning, programs and projects (World Bank 2008). Climate change is anticipated to 

have far reaching effects on the sustainable development of developing countries 
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including their ability to attain the United Nations Millennium Development Goals (UN 

2007). 

Myanmar is one of the developing countries and faces with the impact of climate 

change. Climate change has had a significant impact on Myanmar since over the past five 

years (DMH 2010).  

 

1.1 Climate Change and Myanmar 

1.1.1 Overview of Myanmar 

The Republic of the Union of Myanmar is situated in South East Asia between 

latitudes 09° 32’ North and 28° 31’ North and longitudes 92° 10’ East and 101° 11’ East. 

The total area of Myanmar is 676,577 sq km and it has contiguous coastline along the 

Bay of Bengal and Andaman Sea to the southwest and the south. It is an immense and 

diverse region comprising areas with very different sets of environmental, geographic, 

economic and social characteristics. The population was about 59.13 million and about 

70% of the total population was living in rural areas in 2011. The population growth rate 

was 1.29% and population density was 87 per square kilometer in 2011 (MOAI 2011). 

 

1.1.2 Climate in Myanmar 

Myanmar lies in the monsoon region of Asia and the country has several variant 

climate zones ranging from the temperate region of the north to the Dry Zone in central 

Myanmar and the monsoonal belts in the northwest, west and south. The coastal regions 

of Myanmar are receiving over 5,000 mm (196.9 in) of rain annually. Annual rainfall in 

the delta region is approximately 2,500 mm (98.4 in), while average annual rainfall in the 

Dry Zone, which is located in central Myanmar, is less than 1,000 mm (39.4 in). Northern 

regions of the country are the coolest, with average temperatures of 21°C (70°F). Coastal 

and delta regions have an average maximum temperature of 32 °C (89.6°F). Climate 

conditions in Myanmar are summer, the rainy season and winter. Two third of Myanmar 

falls within the tropics and the remaining one third enjoys temperate climate conditions. 

 

1.1.3 Evidences of climate change in Myanmar 

In Myanmar, there were late monsoon onset and early monsoon withdrawal after 

1977. Retardation of monsoon advancement increased in 1990s. The monsoon strength 

was weak in 1951, 1953, 1957, 1977, 1979, 1996, 1998 and 2003 where the impacts of 

EL Nino were evident in some years. Heat and drought indices increased and annual rain 
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decreased after 1977. The Monsoon depressions become less significantly in 1980s and 

1990s. Figure 1.1 shows that the years before 1977 were wet years and after 1977 were 

dry years. Both the two fields as heat indices and annual rainfall showed a good 

agreement in phase change in 1977. Most El Nino years occurred in 1980s and 1990s. Sea 

surface temperatures rise, which is causing storms, including cyclones and hurricanes, to 

intensify. Heaviest rainfall were recorded during July-August 2011 and June-October in 

2010 and highest temperature was recorded in March, April and May in 2010 (Tin Yi 

2011).  

Based on the rainfall data, for the period were analyzed from 1960‐2009, the 

length of the wet season to be decreasing and there was a decrease in monsoon intensity. 

Trend line analysis, a phase change of decreasing in annual rainfall occurred in 1977 

during the period 1960-2005.The monsoon rainfall percentage departure is following that 

the late onset and early withdrawal years. It does indicate that the dry (wet) phase was 

changed with monsoon duration length. The driest year is as regard as 1998 with -36% 

departure of rainfall among 1960-2005. Starting from 1983, most of the years rainfall 

percentage departure is negative value and it’s seemed that the following with EL Nino 

years during 1980s and 1990s (Chit Kyaw 2011). 

The El Nino‐Southern Oscillation (ENSO) phenomena which is known to 

influence year‐to‐year fluctuations in monsoon rainfall over Asia, influences the 

variability of Myanmar’s rainfall too. It has been shown to be negatively correlated to 

southwest monsoon season rainfall amounts. Climate change impacts are likely in the 

tropical coastal regions due to global warming as projected in reports by the 

Intergovernmental Panel on Climate Change. The increasing frequency of cyclones and 

accompanying strong winds, storm surge, floods or inundation, intense rains, extreme 

temperatures, droughts, and sea-level rise were evidence of climate change-related 

impacts to which Myanmar has to pay serious attention (Htwe Nyo Nyo 2012). 

In Myanmar, the increasing frequency and intensity of extreme weather such as 

drought, floods, heat waves, tropical cyclone and change in rainfall pattern are also 

indicated that climate change is already affecting.  Due to the climate change impacts, 

rainfall pattern and rainfall intensity are significantly changed occasionally in some parts 

of the country depending on the topographical condition. In the middle part of Myanmar, 

especially in Dry Zone area, sometime intervals of non-rainy days last more than two or 

three weeks and annual rainfall intensity is rather less than normal average (CCM 2010).  
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During 1951-2000, annual mean frequency of heat wave occurrence in Myanmar 

was 15 times. The most extensive heat wave covering up to 60% of the country occurred 

in 1998. About the cyclones, during 1887-2005, there were 1248 tropical cyclones in the 

Bay of Bengal. Of these, 80 cyclones crossed Myanmar coast, i.e. once a year. But, 

Myanmar coast was hit by cyclones every year after 2002 except 2005. Low lying areas 

along the rivers are subject to normal floods during monsoon and multiple floods occur 

when monsoon is intensified at its peak. Dry Zone also experiences catastrophic floods 

when heavy rains occur for days. The potential hazard levels for climate change impacts 

due to global warming may assume a pattern which is presented in Figure 1.2 (CCM 

2010). 

According to the Sven Harmeling (German watch 2012), the Global Climate Risk 

Index (CRI) said that Bangladesh, Myanmar and Honduras were the most affected by 

extreme weather events from 1990 to 2010. The serious damages and fatalities in 

Myanmar were caused by cyclone Nargis in 2008. Table 1.1 shows the most affected ten 

countries (Down 10) during the last two decades, with their average, weighted ranking 

(CRI score) and the specific results in the four indicators analyzed.  

According to Table 1.1, among the most affected ten countries, all countries were 

developing countries and not a developed country. Particularly in relative terms, poorer 

developing countries were hit much harder. These results underscore the particular 

vulnerability of poor countries to climatic risks, despite the fact that the absolute 

monetary damages were much higher in richer countries. In addition, one has to 

acknowledge that affected developing countries are among the poorer developing 

countries, least responsible for causing climate change. 

Myanmar is also exposed to the threats of cyclones and associated surge in the 

sea‐water which cause damage to the coastal areas. The damages were particularly severe 

in the case of Cyclone Nargis. Evidences of changes in the long‐term cyclone frequencies 

are unclear at present, but any increase in frequency of cyclones could pose a substantial 

climate risk (ADB 2009). 

 

1.1.4 Natural disasters in Myanmar 

Potential hazard levels as Cyclone and strong winds, flood and storm surge, 

intense rain, extreme day temperature, drought, and sea level rise are the six natural 

hazards identified in Myanmar. The potential hazard levels for climate change impacts 

due to global warming may assume a pattern which is presented in Figure 1.3.  
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Figure 1.1 Climate Change Impact on Rainfall in Myanmar  
Source: Chit Kyaw (2011) 
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Figure 1.2 Myanmar Rainfall Percentage Departure During 1960 to 2010  
Source: Chit Kyaw (2011) 

 

Table 1.1 The Long-Term Climate Risk Index (CRI) and Specific Indicators in the 

Most Affected 10 Countries from 1991 to 2010 

CRI 
1991-
2010 

(1990-
2009) 

Country 
CRI 
score 

Death 
toll 

Deaths per 
100,000 

inhabitants 

Total 
losses in 
million 

US$ 
PPP 

Losses 
per 
unit 

GDP in 
% 

Number 
of Events 

(total 
1991-
2010) 

1 (1) Bangladesh  8.17 7,814 5.51 2,091 1.56 251 
2 (2) Myanmar  10.50 7,130 14.06 659 1.68 33 
3 (3) Honduras  11.67 327 5.05 662 2.93 56 
4 (4) Nicaragua  18.00 159 2.83 212 1.90 43 
5 (6) Haiti  21.17 340 3.95 155 1.12 51 
6 (5) Viet Nam  21.50 445 0.57 1,809 1.19 40 
7 (8) Dominican 

Republic  30.50 211 2.51 181 0.37 44 

8 (37) Pakistan  30.67 558 0.40 1,834 0.66 144 
9 (-) Korea, 

DPR  30.83 74 0.33 1,172 3.61 33 

10 (7) Philippines  31.83 801 1.03 660 0.30 270 
Source: Harmeling, 2012 
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Figure 1.3 The Potential Hazard Levels for Climate Change Features due to Global 

Warming 
 

 
Figure 1.4 Natural Disasters in Myanmar from 1980 – 2010 
Source: http://www.preventionweb.net 
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Flooding has always been one of the major hazards in Myanmar and there were 12 

major floods between 1980 and 2000.  Hazard Profile in Myanmar 2009 stated that over 2 

million people were exposed to flood hazard in Myanmar every year. 

Among the disasters, Cyclone Nargis was the most devastating in Myanmar. 

Nargis struck the delta coastal area of Myanmar across the Ayeyarwady and southern 

Yangon Divisions before moving inland in 2008. One-third of the estimated total 

populations of 7.35 million people in the area were affected by the cyclone and suffered 

great losses (Tripartite Core Group 2008). Cyclone Giri, Myanmar's struck coastal 

Rakhine state western in 2010. The cyclone also caused heavy damages to many people, 

livestock, farms and farm implements and machineries. The most recent hydro-

metrological disaster happened in 2011, it was flash flood in Magway, Mandalay and 

Sagaing Regions (Dry Zone)  of Myanmar due to the results of tropical storm near the 

Myanmar-Bangladesh border causing many deaths, destroying livelihoods, and disrupting 

economic activities and social conditions. 

 

1.2 Climate Change and Dry Zone 

1.2.1 Climate in Dry Zone 

Dry Zone is located in central Myanmar and total land area is 67,700 square 

kilometers. The Dry Zone encompasses 54 Townships in 13 districts spread across 3 

regions namely Sagaing (Lower), Mandalay and Magway. The Dry Zone of central 

Myanmar, comprising most of Magway, Mandalay and lower Sagaing divisions, is one of 

the most food insecure areas in the country. Irregular and scarce rainfall leads to extreme 

water shortages and is a constant threat to the viability of rural livelihoods. The Dry Zone 

is one of the most climate sensitive and natural resource poor regions in Myanmar. The 

temperature of Dry Zone is very high and April and May are the hottest months. The 

temperature is ranging from 15˚C to 43˚C. The average annual humidity is 63 % but in 

hottest months (April and May) it drops to 42 %.  The Dry Zone receives 3.2% of the 

country’s total rainfall and the average annual rainfall is less than 1,000 mm (39.4 in). 

The annual average precipitation at selected stations for 10 years ago is shown in Table 

1.2. 

 

1.2.2 Evidences of climate change in Dry Zone 

Drought is one of the most important climate phenomena that the Dry Zone faced 

and 1954, 1957, 1961, 1972, 1979 and 1991 are the years affected most by drought. All 
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the years, except 1988-89, were strong to moderate El Nino years (CCM 2010). 

Furthermore, changes in extreme climatic events, generally, the frequency of occurrence 

of more intense rainfall events in Dry Zone has increased, causing severe floods, 

landslides while the number of rainy days and total annual amount of precipitation has 

declined. 

Analysis of drought occurrence over the past few decades has confirmed that the 

Dry Zone has turned into the most food insecure region in the country. Irregular dry spells 

and drought have resulted in recurring extreme water shortages which in turn constitute a 

constant threat to the livelihoods of the poor in rural areas. Moreover, in central 

Myanmar, streams that are often dry are subject to flash floods caused by heavy rain in 

the upper watersheds, resulting in drowning of people and livestock and destroying 

infrastructure. However, increasing temperature and decreasing rainfall in central 

Myanmar under climate change may lead to the expansion of the country’s Dry Zone 

area. 

 

1.2.3 Effect of climate change on rural livelihoods in Dry Zone area 

The major economic activities in the Dry Zone are subsistence farming and 

production of agricultural crops such as paddy, oil seeds crops and pulses. Agricultural 

productivity is low and the farmers are heavily dependent on products from the natural 

forest especially fuel wood, pole, post and fodder to support their living and livestock. 

Many landless people are working as seasonal farm laborers, migrating to urban regions 

during non-planting time to find temporary employment. Most of the common livestock 

such as pigs, goats, sheep, and poultry are traditionally raised in small numbers. Most 

small farm holders depend on these to fulfill household consumption or to get extra cash 

income. Therefore, the people in Dry Zone face the consequences of climate change as 

they depend on climate-dependent livelihoods.   
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Table 1.2 Annual Average Precipitations at Selected Stations in Dry Zone for 10 

Years Ago 

Region Station 
Average annual 

precipitation in mm 

Magway Seikphyu 612.90 

Magway Myaing 509.02 

Magway Chauk 635.00 

Magway Sale 553.72 

Magway Aunglan 980.44 

Average Magway Region 658.22 

Mandalay Nayung Oo 624.84 

Mandalay Mandalay 830.58 

Mandalay Meikhtila 845.82 

Mandalay Myingyan 655.32 

Mandalay Hlaingtet 914.40 

Average Mandalay Region 774.19 

Sagaing Monywa 820.42 

Sagaing Shwebo 904.24 

Average Sagaing Region 862.33 

Source: www.adpc.net/v2007/ikm/.../2009/Hazard Profile  

  



13 
 

An Integrated Household Living Conditions Assessment Project 2005 and 2010 

found that chronic poverty in Myanmar’s Dry Zone. It is directly correlated with the 

effects of drought and dry spells (IHLCA 2011). According to Save the Children (2009) 

and a WFP Food Security assessment (2009), agricultural yields over the past few years 

have been declining drastically as a result of continued water shortages. This, in turn, has 

led to increasing reliance of many rural households on debt financing; a decrease in farm 

labor opportunities associated with the failure in rice and oilseeds crops; a failure in 

agricultural loan repayment in the worst affected areas as interest rates rose as high as 

30% and increasing out-migration especially of female-headed households. 

 

1.3 Rationale of the Study 

.  The effect of climate change has increasingly become visible in different regions 

around the world. Nowadays, the consequences of climate change have been more 

frequent in many sectors.  The climate change impacts will be different in different 

sectors and will be felt on the local level. The climate dependent sectors like agriculture, 

fishery and forestry were the most vulnerable to climate change. The trend of change in 

temperature, rainfall pattern and that of increase in extreme climatic events has incurred 

loss of yield, property and lives. 

 Myanmar is one of the developing countries and most of the people in rural area 

are working in climate sensitive sectors. As agriculture is one of the sectors that are more 

dependent on climate factor, farmers are more prone to have impacts of climate change. 

Apart from agriculture, livestock tenders and non-agriculture workers are also affected by 

the consequence of climate change. Some more studies are required as to the impact of 

climate change on rural development towards sustainable rural livelihoods in Myanmar 

for now and future. 

At present, it has become necessary for all of the people in the country to know 

climate information on the current weather situation and the information of climate 

change. Many research attempts have been globally made to study climate change 

impacts. In Myanmar, however, there was very less research work and less sense on 

understanding the impacts of climate change on livelihoods of rural people. Therefore, the 

study on the impacts of climate change on rural livelihoods plays a crucial role to know 

the different effects of climate, vulnerability of the rural people and their coping strategies 

to changing climate at the local level. It is important for rural development of Myanmar 

for the future. 
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 Pakokku Township is situated in Dry Zone and faced with climate extreme events 

such as drought, flood and heat wave due to climate change. Therefore, Pakokku 

Township was chosen for the study to explore the understanding of climate change 

impacts on the rural livelihoods. 

 

 1.4 Objectives of the Study 

The primary objective of this study was to explore the understanding of climate 

change impact on the study area. For this purpose, this study was carried out, following 

the mentioned specific objectives. 

1. To explore the current climate change impacts on livelihoods, vulnerability and 

coping mechanisms of farm households, livestock tender households and other 

(off-farm and non-farm) households  in the study area  

2. To analyse the influencing factors on perception and adaptation of sampled 

households  to climate change in the study area  

3. To determine the long term effect of climatic factors on yield of selected crops 

(paddy, groundnut and sesame)  in the study area 

 

1.5 Limitation of the Study  

  The main limitations of this study are as follows:  

1. There were lack of baseline information on the climate change impacts as well 

as socio-economic data concern :  it was collected on the basis of memory of 

the people. 

2. According to the data availability, this study was analyzed the climatic data 

and yield data just for the last 16 years.  

3. Only single station climatic data and yield data has been calculated that it may 

have limitations in generalizing the findings for elsewhere.  

4. Due to time and financial limitations, the study constructs the climate change 

impacts on the Pakokku Township of Dry Zone only. The impact of climate 

change on other area of Dry Zone is not covered by this study. 

 



 
 

CHAPTER 2 

LITERATURE REVIEW 
 

2.1 Theoretical Background of Climate Change 

2.1.1 Climate 

Climate is defined as the statistical description of the mean and variability of 

relevant quantities over a period of time ranging from months to thousands or millions of 

years. These quantities are the most often surface variables such as temperature, 

precipitation, and wind. The classical period of time is 30 years, as defined by the World 

Meteorological Organization (IPCC 2007).  

  Climate is statistical information, a synthesis of weather variation focusing on a 

specific area for a specified interval; climate is usually based on the weather in one 

locality averaged for at least 30 years (Ramamasy 2007). 

 

2.1.2 Climate change and global warming  

Rising fossil fuel burning and land use changes have emitted, and are continuing 

to emit, increasing quantities of greenhouse gases into the Earth’s atmosphere. These 

greenhouse gases include carbon dioxide (CO2), methane (CH4) and nitrogen dioxide 

(N2O), and a rise in these gases has caused a rise in the amount of heat from the sun 

withheld in the Earth’s atmosphere. This increase in heat has led to the greenhouse effect, 

resulting in climate change. The main characteristics of climate change are increases in 

average global temperature (global warming); changes in cloud cover and precipitation 

particularly over land; melting of ice caps and glaciers and reduced snow cover; and 

increases in ocean temperatures and ocean acidity – due to seawater absorbing heat and 

carbon dioxide from the atmosphere (UNFCCC 2007). 

As a result of global warming, the type, frequency and intensity of extreme 

climate change events, such as tropical cyclones (including hurricanes and typhoons), 

floods, droughts and heavy precipitation events, are expected to rise even with relatively 

small average temperature increases. Changes in some types of extreme events have 

already been observed, for example, increases in the frequency and intensity of heat 

waves and heavy precipitation events (Meehl .et. al. 2007). 

Change in the state of the climate that could be identified (e.g. using statistical 

tests) by changes in the mean and/or the variability of its properties, and that persists for 
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an extended period, typically decades or longer. It refers to any change in climate over 

time, whether due to natural variability or as a result of human activity (IPCC 2007). 

According to the United Nations Framework Convention on Climate Change 

(UNFCCC 2007), climate change referred to direct or indirect activities of humans, 

leading to change in global atmosphere components and create changes of natural climate 

variability observed over comparable time. 

 

2.1.3 Impact of climate change 

Climate change would, in many parts of the world, adversely affect socio-

economic sectors, which include water resources, agriculture, forestry, fisheries and 

human settlements, ecological systems and human health. Developing countries are the 

most vulnerable (IPCC 2000). The IPCC also said that climate change would lead to more 

extreme climatic events, compromising crops, food security, shelter, and livelihoods 

(IPCC 2007).   

In Asia, climate change affected many sectors including water resources, 

agriculture and food security, ecosystems and biodiversity, human health and coastal 

zones (Table 2.1). Many environmental and developmental problems in Asia would be 

exacerbated by climate change. Under climate change, predicted rainfall increases over 

the most of Asia, particularly during the summer monsoon, could increase flood-prone 

areas in East Asia, South Asia and Southeast Asia. In Central and South Asia, crop yields 

were predicted to fall by up to 30 percent, creating a very high risk of hunger in several 

countries (UNFCCC 2007). 

In Table 2.2 stated that climate change has the potential to undermine sustainable 

development, increase poverty, and delay or prevent the realization of the Millennium 

Development Goals. An effective way to address the impacts of climate change is 

integrating adaptation measures into sustainable development strategies so as to reduce 

the pressure on natural resources, improve environmental risk management, and increase 

the social well-being of the poor.  

Climate change can influence humans directly, through impacts on health and the 

risk of extreme events on lives, livelihoods and human settlements, and indirectly, 

through impacts on food security and the viability of natural resource-based economic 

activity.   
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Table 2.1 Regional Impacts and Vulnerabilities to Climate Change in Asia 
Impacts Sectoral Vulnerabilities Adaptive Capacity 

Temperature  
Warming above the global 
mean in central Asia, the 
Tibetan Plateau, and 
northern, eastern and 
southern Asia. Warming 
similar to the global mean 
in Southeast Asia.  
Fewer very cold days in 
East Asia and South Asia. 
 
Precipitation, snow and ice  
Increase in precipitation in 
most of Asia. Decrease in 
precipitation in central 
Asia in summer. 
Increase in the frequency 
of intense precipitation 
events in parts of South 
Asia, and in East Asia. 
Increasing reduction in 
snow and ice in Himalayan 
and Tibetan Plateau glacier 
 
Extreme Events 
Increasing frequency and 
intensity of extreme events 
particularly: 
 droughts during the 
summer months and El 
Niño events 
 increase in extreme 
rainfall and winds 
associated with tropical 
cyclones in East Asia, 
Southeast Asia and South 
Asia; 
intense rainfall events 
causing landslides and 
severe floods; 
heat waves/hot spells in 
summer of longer duration, 
more intense and more 
frequent, particularly in 
East Asia. 
 

Water  
Increasing water stress to over a hundred million 
people due to decrease of freshwater availability 
in Central, South, East and Southeast Asia, 
particularly in large river basins such as 
Changjiang. 
Increase in the number and severity of glacial 
melt-related floods, slope destabilization followed 
by decrease in river flows as glaciers disappear. 
 
Agriculture and food security  
Decreases in crop yield for many parts of Asia 
putting many millions of people at risk from 
hunger.  
Reduced soil moisture and evapo-transpiration 
may increase land degradation and desertification. 
– Agriculture may expand in productivity in 
northern areas. 
 
Health  
Heat stress and changing patterns in the 
occurrence of disease vectors affecting health. 
Increases in endemic morbidity and mortality due 
to diarrheal disease in south and Southeast Asia.  
Increase in the abundance and/or toxicity of 
cholera in south Asia. 
 
Terrestrial Ecosystems  
Increased risk of extinction for many species due 
to the synergistic effects of climate change and 
habitat fragmentation. 
Northward shift in the extent of boreal forest in 
north Asia, although likely increase in frequency 
and extent of forest fires could limit forest 
expansion. 
 
Coastal Zones  
Tens of millions of people in low-lying coastal 
areas of south and Southeast Asia affected by sea 
level rise and an increase in the intensity of 
tropical cyclones.  
Coastal inundation is likely to seriously affect the 
aquaculture industry and infrastructure 
particularly in heavily-populated megadeltas.  
Stability of wetlands, mangroves, and coral reefs 
increasingly threatened.  

Adaptive capacity 
varies between 
countries depending 
on social structure, 
culture, economic 
capacity, geography 
and level of 
environmental 
degradation.  
 
Capacity is increasing 
in some parts of Asia, 
for example the 
success of early 
warning systems for 
extreme weather 
events in Bangladesh 
and the Philippines. 
However, capacity is 
still constrained due 
to poor resource 
bases, inequalities in 
income, weak 
institutions and 
limited technology.  

Source: Christensen .et. al. (2007) and Cruz .et. al. (2007) 
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Table 2.2 Impacts of Climate Change on the Millennium Development Goals 
Millennium 

Development Goal Potential impacts of climate change 

Goal 1  
Eradicate extreme 
poverty and hunger  

–Damage to livelihood assets, including homes, water supply, health, and 
infrastructure, can undermine peoples’ ability to earn a living; 

– Reduction of crop yields affects food security;  
– Changes in natural systems and resources, infrastructure and labor 

productivity may reduce income opportunities and affect economic 
growth;  

– Social tensions over resource use can lead to conflict, destabilizing lives 
and livelihoods and forcing communities to migrate. 

Goal 2  
Achieve universal 
primary education  

– Loss of livelihood assets and natural disasters reduce opportunities for 
full time education, more children (especially girls) are likely to be taken 
out of school to help fetch water, earn an income or care for ill family 
members; 

 – Malnourishment and illness reduces school attendance and the ability of 
children to learn when they are in class; 

 – Displacement and migration can reduce access to education.  
Goal 3  
Promote gender 
equality and 
empower women  

– Exacerbation of gender inequality as women depend more on the natural 
environment for their livelihoods, including agricultural production. This 
may lead to increasingly poor health and less time to engage in decision 
making and earning additional income;  

– Women and girls are typically the ones to care for the home and fetch 
water, fodder, firewood, and often food. During times of climate stress, 
they must cope with fewer resources and a greater workload;  

– Female headed households with few assets are particularly affected by 
climate related disasters.  

Goal 4  
Reduce child 
mortality  

– Deaths and illness due to heat-waves, floods, droughts and hurricanes; 
– Children and pregnant women are particularly susceptible to vector-

borne diseases (e.g. malaria and dengue fever) and water-borne diseases 
(e.g. cholera and dysentery) which may increase and/or spread to new 
areas – e.g. anemia resulting from malaria is currently responsible for 
one quarter of maternal mortality; 

 – Reduction in the quality and quantity of drinking water exacerbates 
malnutrition especially among children;  

– Natural disasters affect food security leading to increased malnutrition 
and famine, particularly in sub-Saharan Africa.  

Goal 5  
Improve Maternal 
Health  

Goal 6  
Combat HIV/AIDS, 
malaria and other 
diseases  

– Water stress and warmer conditions encourage disease;  
– Households affected by AIDS have lower livelihood assets, and 

malnutrition accelerates the negative effects of the disease.  

Goal 7  
Ensure 
environmental 
sustainability 

– Alterations and possible irreversible damage in the quality and 
productivity of ecosystems and natural  resources;  

– Decrease in biodiversity and worsening of existing environmental 
degradation; – Alterations in ecosystem-human interfaces and 
interactions lead to loss of biodiversity and loss of basic support systems 
for the livelihood of many people, particularly in Africa. 

Goal 8  
Develop a global 
partnership for 
development  

– Climate change is a global issue and a global challenge: responses 
require global cooperation, especially to help developing countries adapt 
to the adverse effects of climate change; – International relations may be 
strained by climate impacts.  

 Source: UNFCCC (2007) 
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2.1.4 Impact assessment 

Depending on the discipline literatures use different terms and definitions for the 

term, “impact”. Some of the terms include hazard, risk, biophysical vulnerability or 

generally vulnerability (Brooks 2003). To limit the scope of the study to climate change 

impact on livelihood and society, the definition of biophysical vulnerability by Deressa et 

al. (2008), which refers to the extent of damage inflicted by climate change on livelihood 

and social systems, is used in this study. The impact on livelihood (livestock tending and 

crop cultivation), and consequently on the society is analyzed and based on local climatic 

data, impacts, vulnerability and coping strategies by employing qualitative study or using 

appropriate themes or indicators selected from previous literatures e.g. Livestock status, 

crop production, people affected by the impact, deaths, malnutrition cases, food and seed 

shortage, income shortage, production costs or ecosystem damage (Pulhin et al, 2006). 

 

2.1.5 Vulnerability 

There are many attempts to define vulnerability in relation to climate change. 

Vulnerability is the degree to which a system is susceptible to, or unable to cope with, 

adverse effects of climate change, including climate variability and extremes (IPCC 

2007). The vulnerability of a society is influenced by its development path, physical 

exposures, distribution of resources and institutional setting (Kelly and Adger 2000; Smit 

and Wandel 2006; O’Brien et. al. 2004; Turner et. al. 2003). It indicates that a system or 

simply people can be vulnerable to varying degrees, pointing to the root causes of equity 

and the entitlement approach. Vulnerability in this sense constitutes the conditions that 

increase the chances of damage following a particular trend or event. With regard to 

climate change, the vulnerability of a natural and socio-economic system is determined 

by the character, magnitude, and rate of climate variation on one side and sensitivity and 

adaptive capacity of the system on the other (IPCC 2007). Brook (2003) classifies 

vulnerability as bio-physical vulnerability and social vulnerability. Bio-physical 

vulnerability is defined in terms of hazard and related to outcome of occurrence of hazard 

or damage incurred by the system due to the action of hazard. While social vulnerability 

is defined as “independent of hazard”, and it is the inherent current state of the system or 

communities. It may also be as one of the determinants of bio-physical vulnerability. 

According to Australian Greenhouse Office (2003), as well as in my view in this 

study vulnerability is the extent to which a natural system or human society is unable to 

cope with the negative impacts of climate change, variability and extremes. It depends on 
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changes in climate as well as the sensitivity and adaptive capacity of the system or 

society.  

 

2.1.6 Coping and adaptation concepts 

Coping and adaptive capacity can mean the same thing if both concepts imply 

natural ability of a system to adjust to climate change. If adaptive capacity implies the 

extent to which the system is capable of adapting, these two concepts are different. 

Coping capacity can be increased with adaptation measures while adaptive capacity 

already includes coping capacity plus possible adaptation measures and cannot be 

increased beyond a certain point (OECD 2006).  

Coping capacity refers to the manner in which people and organizations use 

existing resources to achieve various beneficial ends during unusual, abnormal, and 

adverse conditions of a disaster event or process. The strengthening of coping capacities 

usually builds resilience to withstand the effects of natural and other hazards (European 

Spatial Planning Observation Network) (OECD 2006). 

The term coping is sometimes used as a synonym for adaptation (Fankhauser et.al. 

1998), but coping measures are usually regarded as short-term responses to avert 

immediate threats in opposition to adaptation, which requires adjustments in practices to 

continuous or permanent changes (Berry 1989; Ellis 1998; Huq and Reid 2004; Vogel 

1998). 

Adaptation means adjustment in natural or human systems in response to actual or 

expected climatic stimuli or their effects, which moderates harm or exploits beneficial 

opportunities. Various types of adaptation can be distinguished, including anticipatory 

and reactive adaptation, private and public adaptation, and autonomous and planned 

adaptation (IPCC 2001). According to UNDP (2005), adaptation is a process by which 

strategies to moderate, cope with and take advantage of the consequences of climatic 

events are enhanced, developed, and implemented.  

Adaptive capacity is the property of a system to adjust its characteristics or 

behavior, in order to expand its coping range under existing climate variability, or future 

climate conditions. The expression of adaptive capacity as actions that lead to adaptation 

can serve to enhance a system’s coping capacity and increase its coping range thereby 

reducing its vulnerability to climate hazards. The adaptive capacity inherent in a system 

represents the set of resources available for adaptation, as well as the ability or capacity of 

that system to use these resources effectively in the pursuit of adaptation. It is possible to 
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differentiate between adaptive potential, a theoretical upper boundary of responses based 

on global expertise and anticipated developments within the planning horizon of the 

assessment, and adaptive capacity that is constrained by existing information, technology 

and resources of the system under consideration (UNDP 2005). 

 

2.1.7 Livelihoods 

Chambers and Conway (1992) defined a livelihood as comprising the capabilities, 

assets and activities required for a means of living. Capabilities, in this context, refer to a 

person’s, or a household’s ability to cope with stresses and shocks, and the ability to find 

and make use of livelihood opportunities. Assets refer to the basic material and social 

resources that people have in their possession (Scoones 1998). Activities refer to the ways 

in which capabilities and assets are combined to achieve livelihood outcomes. A 

livelihood is considered sustainable when it can cope with and recover from stresses and 

shocks, maintain or enhance its capabilities and assets, both now and in the future, while 

not undermining the natural resource base (Carney 1998). 

 

2.1.8 Livelihood assets 

Livelihood assets are the basic building blocks from which livelihoods are 

generated. The existence of, and degree of access to, livelihood assets is therefore 

important in influencing the livelihood options that people may, or may not, have. 

Although there is some debate concerning the categorization of livelihood assets, the 

sustainable livelihoods framework portrays assets in terms of the following five forms of 

capitals (Carney 1998). 

Natural capital: consists of land, water and biological resources such as trees, 

pasture, and biodiversity. The productivity of these resources may be degraded or 

improved by human management. 

Financial capital: Consists of stocks of money or other savings in liquid form. In 

this sense it does not includes financial assets only but should also include easily 

disposable assets such as livestock, which in other senses may be considered as 

natural capital. It includes income levels, variability over time, and distribution 

within society of financial savings, access to credit, and debt levels. 

Physical capital: is created by economic production. It includes infrastructure 

such as roads, irrigation works, electricity, reticulated equipment and housing. 
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Human capital: is constituted by the quantity and quality of labor available. At 

household level, therefore, it is determined by household size, but also by 

education, skills, and health of household members. 

Social capital: Any assets such as rights or claims that are derived from 

membership of a group. This includes the ability to call on friends or kin for help 

in times of need, support from trade or professional associations (e.g. framers’ 

associations) and political claims on chiefs or politicians to provide assistance. 

 

2.1.9 Impact of climate change on livelihoods 

The International Forestry Resources and Institutions Program (IFRI 2008) stated 

that climate change is likely to manifest around increased risks to rural livelihoods. These 

risks can be classified into four different types: across space, over time, across asset 

classes, and across households. Given the nature of climate change hazards – droughts, 

heat waves, flooding, and storms, among others – the stresses they create for rural 

livelihoods will have two major aspects: reduction of existing livelihood options, and 

perhaps more importantly in the short to medium run, greater volatility and 

unpredictability in streams of livelihoods benefits.  

Although agriculture has remained a prime source of livelihoods, income from 

different off-farm activities and remittances through migration has been increasing 

significantly. There is a need to consider the impact of climate change on non-agricultural 

activities also in rural areas. 

Senbeta (2009) investigated that the increasing trend of climate change and its 

impact on livelihood of West-Arsi zone, Ethiopia, is exacerbating the vulnerability to 

different socio-economic activities of the society. The gradual change was fostering crop 

cultivation in some highlands, the water deficit in mid and lowlands were more likely to 

continue to constrain livelihood activities, and consequently exacerbate societal 

vulnerability. 

2.1.10 Impact of climate change on agriculture 

Natural climate variability and its changes with mean warming regulate the 

frequency of extreme events such as drought, excessive moisture, heat waves, and these 

events are critical determinants of crop and livestock production. More people in the 

developing world are dependent on agriculture. Agriculture is very sensitive to climate 

variability such as change in temperature, precipitation and also climate extremes like 

drought, flood etc (USEPA 2011).   
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Agriculture is the most vulnerable sector to climate change due to its high 

dependence on climate and weather and because people involved in agriculture tend to be 

poorer compared with urban residents (S.Mahendra 2011). Rising temperatures and 

changes in rainfall patterns have direct effects on crop yields, as well as indirect effects 

through changes in irrigation water availability (IFPRI 2009). 

 IFPRI (2009) also revealed that agriculture and human well-being will be 

negatively affected by climate change. Crop yields will decline, production will be 

affected, crop and meat prices will increase, and consumption of cereals will fall, leading 

to reduced calorie intake and increased child malnutrition. 

For temperature increase above 30˚C, yield losses are expected to occur 

everywhere and be particularly severe in tropical regions. In parts of Africa, Asia and 

Central America yields of wheat and maize could decline by around 20 to 40 percent as 

temperature rises by 3 to 4˚C, even assuming from-level adjustment to higher 

temperature. With full CO2 fertilization the losses would be about half as large. Rice 

yields would also decline, though less than wheat and maize yields (WDR 2008). 

According to IPCC (2007), the following are some important factors directly 

connected to climate change and agricultural productivity: 

- Average temperature increase: An increase in average temperature can 1) 

lengthen the growing season in regions with a relatively cool spring and fall; 2) 

adversely affect crops in regions where summer heat already limits production; 3) 

increase soil evaporation rates, and 4) increase the chances of severe droughts. 

- Change in rainfall amount and patterns: Changes in rainfall can affect soil 

erosion rates and soil moisture, both of which are important for crop yields. The 

IPCC predicts that precipitation will increase in high latitudes, and decrease in 

most subtropical land regions some by as much as about 20 percent. While 

regional precipitation will vary the number of extreme precipitation events is 

predicted to increase (IPCC, 2007). 

- Rising atmospheric concentrations of CO2: Increasing atmospheric CO2 levels, 

driven by emissions from human activities, can act as a fertilizer and enhance the 

growth of some crops such as wheat, rice and soybeans. CO2 can be one of a 

number of limiting factors that, when increased, can enhance crop growth. Other 

limiting factors include water and nutrient availability. While it is expected that 

CO2 fertilization will have a positive impact on some crops, other aspects of 
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climate change (e.g., temperature and precipitation changes) may temper any 

beneficial CO2 fertilization effect (IPCC 2007). 

- Pollution levels such as troposphere ozone: Higher levels of ground level ozone 

limit the growth of crops. Since ozone levels in the lower atmosphere are shaped 

by both emissions and temperature, climate change will most likely increase 

ozone concentrations. Such changes may offset any beneficial yield effects that 

result from elevated CO2 levels (IPCC 2007). 

- Change in climatic variability and extreme events: Changes in the frequency 

and severity of heat waves, drought, floods and hurricanes, remain a key 

uncertainty in future climate change. Such changes are anticipated by global 

climate models, but regional changes and the potential effects on agriculture are 

more difficult to forecast (IPCC 2007). 

 

2.2 Review of Analytical Methods 

2.2.1 Heckman probit selection model 

Many studies on agriculture analyzed monetary or yield impacts of climate change 

and suggested adaption measure, but there were few studies on factor affecting the 

perception of people on climate change and their adaption measure. Deressa (2010) 

employed the Heckman selection probit model to analyze the two- step process of 

adaption, which consists of perceiving a changing in climate following by taking adaption 

measure in response.  

The perception of rural people about climate change and the decision to select 

adaptation measures was considered to be a two-stage process. The first stage was 

whether rural people were perceived of climate change or not. The second stage involved 

whether rural people adapted to climate change after being perceived and selecting some 

adaptation measures. The second stage, called the “outcome” stage, was considered a sub-

sample of the first stage, the “selection” stage. Since the outcome stage was a sub-sample 

of the selection stage, it was likely to be non-random and different from those rural 

people who did not become perceive of climate change in the full sample. A sample 

selection bias was then created which was corrected by the maximum likelihood 

Heckman’s two-step selection procedure (Heckman 1979). 
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2.2.2 Relation of yield and climatic factors model 

IPCC (2007) report provides the following findings on the impact of climate 

change on agriculture production in the past and likely future trends in Asia. 

a. The impact of observed changes in climate trends, variability and extreme events 

show that the crop yield in many countries of Asia has declined, partly due to 

rising temperatures and extreme weather events. Several studies have shown that 

production of rice, maize and wheat in the past few decades has declined in many 

parts of Asia due to Increasing water stress arising partly from increasing 

temperature, increasing frequency of El Nino and reduction in the number of rainy 

days (Wijeratne 1996; Aggarwal et. al. 2000; Jin et. al. 2001; Fischer et. al. 2002; 

Tao et. al. 2003 a; Tao et. al. 2004). Peng et. al. (2004) studied at the International 

Rice Research Institute indicated that the yield of rice decreased by 10% for every 

10˚C in growing season minimum temperature. The frequency of occurrence of 

climate induced disease and heat stress in Central, East, South and South-East 

Asia has increased with rising temperatures and rainfall variability. There has 

been increased flooding in coastal and low lying areas. 

b. Parry et. al. (1999) and, Rosenzweig et. al. (2001) suggested that substantial 

decline in cereal production potential in Asia could be likely by the end of this 

century due to climate change. However, sub-regional differences in the response 

of wheat, maize and rice yields to projected climate change could be likely to be 

significant. Results of crop yield projection using HadCM2 showed that crop 

yields could increase up to 20% in East and South-East Asia while they could 

decrease up to 30% in South Asia by the mid-21st century. Murdiyarso (2000) 

indicated that the combined influence of fertilization effect and the accompanying 

thermal stress and water scarcity in some regions under the projected climate 

change scenarios, rice production in Asia could decline by 3.8% by the end of the 

21st Century. 

Many studies focused on the effect of climate variables on mean yield. Some of 

the studies about the relationship between climate variables, management data and mean 

yield of crops were shown in Table 2.3. Agricultural production was very sensitive to 

changes in precipitation and temperature both of which were climate variables. This 

aspect has been studied only to a lesser extent (Bindi et. al. 1996, Mearns et. al. 1997). 

By using a multiple regression model, Joshi, Maharjan and Piya (2011) showed the effect 

of climatic variables on the yield of the major food crops of Nepal. It was found that the 
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increase in wheat and barley yield was contributed by the current climatic trends whereas 

increased summer rainfall and temperature suppressed the growth of yield of maize and 

millet. And negative impact of increase in summer maximum temperature outweighed 

positive impact of increased summer rain and summer minimum temperature in the case 

of potato. 

Shrestha et. al. (2012) also analyzed the relationship between climate variability 

and yield of some major crops (paddy, maize, millet, potato, wheat, barley) in Nepal 

across the district by using multiple regression models. Rainfall, maximum temperature, 

and minimum temperature were used as the explanatory variables.  As the results of the 

study, climate change had negative impact in major food crops except paddy in 

Makwanpur district and maize and potato in Ilam district, Nepal. 

Almaraz et. al. (2008) analyzed the relationship between climate variability and 

maize yields for the Monterregie region in south-western, Nepal. The historical maize 

yields were used as depending variables and weather and management records as 

explanatory variables. Their multiple regression models explained 92% of the maize yield 

variance using historical temperature and precipitation records as independent and 

historical yield as response variable. 

Lehmann (2010) studied that at a regional scale, between wheat, barley, potato 

and sugar beet yield levels and monthly agro-climatic indices (monthly sum of growing 

degree days GDD and Monthly sum of the modified moisture index MMI) existed in 

Switzerland. Each of the examined crops a distinct selection of the monthly computed 

agro-climatic indices was important, similarities in the selection can be detected between 

the two cereals and between two tuber crops. Besides the weather factors, for the four 

crops, management factors (e.g. fertilizer amount, specialization degree, etc.) also 

affected significantly the yield levels. 
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Table 2.3 Studies on Investigating of Relationships between Climate Variables and 
Crop Yield by Using of Multiple Regression Models 

Study Crops Study Region Time Period 

Shrestha et. al. 2012 
Paddy, Maize, Millet, potato, 

Wheat, barley 
Nepal 1978-2008 

Joshi, Niraj P, 

Maharjan, Keshav. L. 

Piya .L 2011 

Paddy, Maize, Millet, potato, 

Wheat, barley 
Nepal 1978-2008 

Lehmann. N. 2010 
Wheat, barley, sugar beet, 

potato 
Switzerland 1990-2008 

Esfandiary et. al. 

2009  
Wheat  Ardebil (Iran) 1985–2003 

Almaraz et. al. 2008 Maize  
Southwestern 

Quebec (Canada) 
1973–2005 

Lobell et. al. 2007  

Wine grapes, lettuce, 

almonds, strawberries, table 

grapes, hay, oranges, cotton, 

tomatoes, walnuts, avocados, 

pistachios 

California (USA) 1980–2003 

Lobell and Field 2007 
Wheat, Rice, Maize, 

Soybean, Barley, Sorghum 
World 1961–2002 

Iglesias and Quiroga 

2007 
Wheat  

5 regions in 

Spain 
1940–2000 

Isik and Devados 

2006 

Wheat, barley, potato, sugar 

beet 
Idaho (USA) 1939–2001 

Prasad et. al. 2006  Maize, Soybean  
Iowa State 

(USA) 
1982–2001 

Flückiger and Rieder 

1997 

Wheat, barley, rye, canola, 

maize, sugar beet, potato 
Switzerland 1975–1991 



 
 

CHAPTER 3 

RESEARCH METHODOLOGY 
 

3.1. Description of the Study Area 

3.1.1. Study area 

 Pakokku Township of Magway region was selected as the study area which was 

one of the Dry Zone areas. Magway region is made up of the districts of Magway, Minbu, 

Thayet, Pakokku and Gangaw, comprising 25 townships. Pakokku township is located in 

Pakokku District that lies in North latitude 21˚ 20' 48" and East longitude 95˚ 04' 40". It is 

bordered by Myaing Township on the North, Yesagyo Township, on the Northeast, 

Nyaung-U Township on the Southeast, Seikphyu Township on the Southwest and Pauk 

Township, to the Northwest. The totally 16 wards, 58 village tracts and 262 villages were 

involved in Pakokku Township. The total population was over 301,000 in 2010. There 

were many development areas in Pakokku area such as Pakokku Industrial Zone and 

private industries, oil and gas production, cigarette factory, tobacco factory, hospital, 

railway station, airport, primary schools, high schools and universities such as Computer 

University, College of Education and Pakokku University (DoA 2011).  

 

3.1.2 Climatic statistics 

In Pakokku Township, like the other part of Myanmar, there were three seasons: 

the rainy season (mid-May to mid-October), winter (mid-October to mid-February) and 

summer (mid-February to mid-May). The rainfall pattern in Pakokku Township was 

bimodal, with annual rainfall ranging from 1000 to 2000 mm. The rainy seasons are 

defined May-June as early monsoon season, July-August, mid monsoon season and 

September-October,late monsoon season. Based on normal rainfall data, the average 

annual rainfall in Pakokku Township is 700 mm. The average monthly temperature 

ranges from minimum of 15°C to maximum 45°C within a year.  

In terms of rainfall, based on data from the Pakokku Meteorological Station 

indicated that the average rainfall from 1996 to 2011 was 648.63 mm/year. From 1976 to 

2008, the highest total precipitation was 1045 mm in 2010 and the total lowest 

precipitation was 406 mm in 2009. Precipitation has monthly changed. Precipitation 

focused mainly from May to November, reaching the highest in October. The lowest 

precipitation was found in the months from January to April and December (Figure 3.1). 
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According to the temperature recorded data from 1996 to 2011 in Pakokku 

Township showed that the average maximum temperature and average minimum 

temperature were 33.83˚C and 21.30˚C, respectively. The hottest months were April and 

May and the coldest ones concentrated on December and January (Figure 3.2).  

 

3.1.3 Land use pattern 

The Township’s total area was 125835 hectares and agricultural land occupies the 

largest share as 45 % of the total area. About 9 % of the total area was forest, 1 % was 

waste land and 35 % was the other. The dry land or Ya land (unsuitable for growing rice 

crop) occupies nearly 82 % of the agricultural land. The Kaing /Kyune land (alluvial soil), 

Le land and orchard land comprise 6%, 0.63%, and 0.08 % respectively (Figure 3.3). The 

dry zone is characterized by highly variable rainfall that has led to drought along with 

increased risks of rain fed farming. Therefore, Ya land occupies the highest portion 

(Figure 3.4) and farmers grow various crops such as oil seed, pulses, cotton, sorghum and 

chilies (DoA 2011).  

 

3.2 Data Collection and Sampling Procedure 

  Both primary and secondary sources of data were used in this study. The primary 

data were gathered by household interview. Field survey was conducted during December 

2011 to January 2012 in four villages from Pakokku Township. A total of 112 sample 

rural households were interviewed to obtain the primary data (Table 3.1).  

In the case of the primary data collection, semi-structured questionnaires were 

used to ask rural households whether they have noticed long-term changes in temperature, 

precipitation, extreme climatic events over the past 20 years.  

Moreover, both qualitative and quantitative data comprised social-economic 

characteristics of sample households, local livelihood activities, information on the 

impacts of climate change, local experiences and knowledge about the climate change 

and their adaptive strategies. 

Secondary data included the various published and unpublished documents from 

government agencies, journal articles, books, working papers and theses. The monthly 

climatic data (rainfall and temperature) from 1996 to 2011 were obtained from 

Department of Meteorology and Hydrology (DMH) of Myanmar for analysis. 
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Figure 3.1 Monthly Average Rainfalls of  Pakokku Township from 1996 to 2011  
Data Source: DMH (2012) 

 

 
Figure 3.2 Monthly Average Temperatures of Pakokku Township from 1996 to 2011  
Data Source: DMH (2012)  
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Figure 3.3 Land Utilization in Pakokku Township (2010-2011) 
Data Source: DoA (2011) 

 

 
Figure 3.4 Agriculture Land Utilization in Pakokku Township (2010-2011) 
Data Source: DoA (2011) 

 
Table 3.1 Description of the Sample Villages and Sample Size 

Village Tract Nyaung Pin Hla Phalanao Chauck Kan 

Village Name Minn Nan Taw Ma Gyi Su Phalanao Chauck Kan(West) 

Total Population 

(Male: Female) 

434 

(209:225) 

354 

(153:201) 

1695 

(896:799) 

1441 

(706:735) 

Total households 88 80 339 295 

Sample households 24 20 34 25 

Net sown
45%

Cultivable waste 
land
1%

Forest land
9%

Fallow land
10%

Other land
35%

Le, 0.6%

Yar, 81.8%

Kaing/Kyune,
17.5%

Orchard, 0.1%
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The data on production, yield and area of selected crops, studied village profile, 

information on Pakokku Township were collected from Department of Agriculture 

(DoA), Pakokku Township. 

 

3.3 Method of Analysis 

3.3.1 Descriptive analysis 

Descriptive analysis was used to understand the impact of climate change, 

vulnerability, and coping strategies and socio-economic characteristics of rural 

households by using SPSS software. Descriptive statistics of demographic characteristics 

(age, education level, family size and number of children and number of students), 

household assets and land and livestock assets of sampled rural households were analyzed 

by crosstabs and described by Tables. Descriptive statistics of perception of climate 

change, perception of temperature, perception of rainfall and assess to climate change 

information were also presented in Tables and Figures. 

 

3.3.2 Heckman probit selection model 

The perceiving of sample rural people about climate change and the decision to 

select adaptation measures were considered to be a two-stage process. The first stage was 

whether sample rural people were perceived of climate change or not. The second stage 

involved whether sample rural people adapted to climate change after being perceived 

and selecting some adaptation measures. The second stage, called the “outcome” stage 

was considered as a sub-sample of the first stage, the “selection” stage. Since the outcome 

stage was a sub-sample of the selection stage, it was likely to be non-random and 

different from those samples rural people who did not become perception of climate 

change in the full sample. A sample selection bias was then created and it was corrected 

by the maximum likelihood Heckman’s two-step or Heckit selection procedure (Heckman 

1979). Heckman’s sample selection model is based on the following two latent variable 

models: 

OUTCOME EQUATION 

Y2 = β2Z + µ2 ………….…………………………………… (1) 

Where, 

• Y2  = Dependent variable of outcome equation 

• β2  = Vector of covariates for outcome equation 

• Z  = Vector of coefficients for outcome equation 
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• µ2  = Random disturbance for outcome equation 

 

SELECTION EQUATION 

Y1 = β1X + µ1 ……………………………………………  (2) 

Where, 

•Y1  = Latent variable, dependent variable of selection equation;  

    think of this as the propensity to be included in the sample 

• β1  = Vector of covariates for selection equation 

• X = Vector of coefficients for selection equation 

• µ1 = Random disturbance for selection equation 

Although the first model were primarily interested, the latent variable Y1 is only 

observed if Y2 > 0. And Corr(µ1 = µ2) = ρ 

When  ρ≠0, standard probit techniques applied to equation (1) yield biased results. 

Thus, the Heckman probit (heckprob) provides consistent, asymptotically efficient 

estimates for all parameters in such models (StataCorp 2003). Thus, the Heckman probit 

selection model is employed to analyse the perception and adaptation to climate change in 

this study. The dependent and independent variables for the selection equation and 

outcome equation using in this study were, 

 

Selection equation (Perception model) 

Y = β + β X + β 	X + β 	X + ⋯+ β 	X + µ 

Outcome equation (Adaption model) 

Y = β + β X + β 	X + β 	X + ⋯+ β 	X + µ 

Where, 

Y1 = Perceived climate change or not (Perceive = 1, Not perceive = 0) 

 

Y2 = Adaption to climate change or not  

(if they perceived climate change in the first stage)  

(Adapt = 1, Not adapt = 0) 

X1 = Age of household head (Years) 

X2 = Gender of household head (Male = 1, Female = 0) 

X3 = Family size (Numbers) 

X4 = Education level of household head (Years) 

X5 = Farm income (Kyats) 
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X6 = Livestock income (Kyats) 

X7 = other income (Kyats) 

X8 = Live in Nyaung Pin Hla village tract  

(Nyaung Pin Hla = 1, Otherwise = 0) 

X9 = Live in Phalano village tract (Phanlanao  = 1, Otherwise = 0) 

X10 = Live in Chauck Kan village tract (Chauck Kan = 1, Otherwise = 0) 

X11 = Credit availability (Access = 1, Not access = 0) 

X12 = Temperature perception  

(Unpredictable = 0, Increasing = 1, Decreasing = 2, Stay the same = 3) 

X13 = Rainfall perception  

(Unpredictable = 0, Increasing = 1, Decreasing = 2, Stay the same = 3, 

Uneven distribution = 4) 

X14 = Information on climate change  

(Access information = 1, Not access information = 0) 

 

3.3.3 Simple regression model 

The simple regression model was used to analyze the trend of average maximum 

temperature, average minimum temperature and average rainfall for growing season of 

selected crops (paddy, groundnut and sesame) in Pakokku Township from 1996 to 2011. 

The growing season for selected crop were;  July to November for monsoon paddy, 

February to June for summer paddy;  May to September for monsoon groundnut; 

November to March for winter groundnut; May to August for monsoon sesame and 

September to December for winter sesame. The growing season of selected crops were 

taken according to the record of cropping pattern of Pakokku Township, Department of 

Agriculture. Moreover, simple regression model was analyzed the changes in the yield of 

the selected crops (paddy, groundnut and sesame) from 1996 to 2011. The linear trend 

between the time series data (y) and time (t) was given in the equation below. 

 

 푦 = 푎 + 푏푡 

Where, 

y = temperature or rainfall or yield 

t = time (year) 

“a” and “b” are the constants estimated by the principle of least squares. 

 



35 
 

3.3.4 Multiple regression model 

The multiple regression models were used to analyze the effect of climate change 

on yield (Nicholls 1997). In this analysis, the dependent variable was yield of the selected 

crops and the independent variables were rainfall and temperature. According to Peng et. 

al. (2004), temperature, precipitation and solar radiation are the three most widely used 

climate variables to access climate change and its impacts. However, solar radiation has a 

closer positive correlation with maximum temperature. In general, higher solar radiation 

leads to a higher maximum temperature and lower solar radiation leads to a lower 

minimum temperature because of heating and cooling respectively (Peng et. al. 2004). 

Therefore, it is cleared that temperature and solar radiation are direct correlation. Rainfall 

is the most important form of precipitation in term of getting water requirement of 

agriculture crops. 

ΔY 	= Δ	Tmax + 	Δ	Tmin 	+ ΔR  

Where, 

ΔY 	   = Change in yield of crop i at time t 

Δ	Tmax       = Change in average maximum temperature for effective growing 

season for crop i at time t 

Δ	Tmin 		     = Change in average minimum temperature for effective growing 

season for crop i at time t 

ΔR           = Change in average minimum temperature for effective growing 

season for crop i at time t 

i  = (Paddy, Groundnut, Sesame) and t = (1996, 1997… 2011) 

 



 
 

CHAPTER 4 

SOCIOECONOMIC CHARACTERISTICS AND LIVELIHOODS 

DIVERSIFICATION OF SAMPLE HOUSEHOLD 

This chapter firstly presents the detail  socio-economic characteristics of sample 

households such as demographic characteristics, housing and household assets, livestock 

assets, land assets, labor migration status and livelihood diversification.  

 

4.1 Socio-demographic Characteristics of Sampled Household for Different 

Livelihoods 

According to the households’ major source of income, the sample households 

were categorized into three groups: farm households who grew crops on their own or rent 

lands for their primary income, livestock tender households who kept livestock as their 

primary income and other (off-farm and non-farm) households who involved in 

agriculture worker, government staff, carpenter, wage labor and home based wok. In 

Table 4.1, among the selected households, there were 51 farm households, 30 livestock 

tender households and 31 other (off-farm and non-farm) households.  

The socio-demographic characteristics of household’s head were presented for 

different livelihoods in Table 4.2. There were total 30 female-headed households and 

16%, 33%, and 39% for farm households, livestock tender households and others (off-

farm and non-farm) households respectively. The Pearson Chi-square test shows that 

there was a significant in gender of household head among different livelihoods. The 

average age of the sampled rural household’s head for farm households, livestock tender 

households and others (off-farm and non-farm) households were around 53, 51 and 48 

years respectively. The minimum and maximum household’s head age for all respondents 

was 28 and 75 years. There were no significant different among different livelihoods for 

age of household’s head. The average family size in farm households, livestock tender 

households and others (off-farm and non-farm) households about 5.5, 5.2 and 4.9 were 

significantly different at 10 % level among different livelihoods. There were no 

significant different among different livelihoods for both average number of children and 

average number of students. 
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Table 4.1 Different Types of Sample Household in the Study Area 

Types of household 
Households 

Frequency Percent 

Farm households 51 45.5 

Livestock tender households 30 26.8 

Other (off-farm and non-farm) 
households 31 27.7 

Total 112 100 
 

Table 4.2 Socio-demographic Characteristics of Sample Households 

 
Farm households 

(n=51) 

Livestock Tender 
households 

(n=30) 

Other (off-farm and 
non-farm) 

households (n=31) 

Gender of Head Frequency Percent Frequency Percent Frequency Percent 

-Female  8 15.7 10 33.3 12 38.7 
-Male  43 84.3 20 66.7 19 61.3 
Pearson Chi-
square    P=0.047*  

 Mean Range Mean Range Mean Range 
Age of Head 52.59 29-75 51.13 31-70 47.9 28-68 
F test    F=1.587ns   
Schooling years 
of  Head  5.84 0-13 5.17 0-8 4.90 0-8 

F test    F=2.941*   
Family size  

5.49 2-11 5.20 4-8 4.94 2-8 

 F test  
  F=1.338*   

No. of children  
3.00 0-7 2.73 0-6 1.87 0-8 

F test    F=3.431ns   No. of students  0.88 0-4 0.83 0-3 0.55 0-2 
F test    F=1.360ns   
Note: * significant at 10% and ns = not significant  
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The education levels of different livelihoods of sample households were presented 

in Figure 4.1. The average head’s education were monastery (43%), primary (14%), 

secondary (31%) and high school and above 10% in farm households. In livestock tender 

households, the average head’s educational levels were monastery (47%), primary (13%) 

and secondary (37%). In others   (off-farm and non-farm) households, the average head’s 

education were monastery (42%), primary (26%) and secondary (29%). There were 

illiterate household head in farm households (2%), and in livestock tender households 

(3.3%) and in others (off-farm and non-farm) households (3.2%). Half of the all 

households head had monastery level of education and there was no high school and 

above education level in livestock tenders and others livelihoods household’s head.  The 

average schooling years of household head was significantly associated with livelihoods 

of the rural people at 5% level.  

 

4.2 Housing Condition of the Sample Households 

There were five types of house that the sample households lived in the study area. 

Among these five types, the house with toddy-palm leaves roof and bamboo wall was the 

common (Table 4.3). In farm households, about 43% of farm households, 63% of the 

livestock tender households and 48% of the other households stayed in the house of 

toddy-palm leaf roof and bamboo wall type. About 37% of farm households, 23% of 

livestock tender households and 32% of the others households owned corrugated iron 

sheet and bamboo wall type. The house types of thatch roof and bamboo wall by 4 % of 

farm households, 7% of livestock tender households and 13% of the others possessed. 

Moreover, about 14% of farm households and 7% each of the rest two livelihoods 

households lives in bamboo roof and bamboo wall house type. Only 2% of farm 

households possessed corrugated iron sheet and brick wall. The Pearson Chi-square test 

shows that there was no significant in housing condition among different livelihoods. 
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Figure 4.1 Education Levels of Head of Households from Different Livelihoods 
 

Table 4.3 Types of Wall and Roofing of the Sample Households 

Types of house 

Farm Households 
(n=51) 

Livestock Tender 
Households 

(n=30) 

Other (Off-farm 
and Non-farm) 

households (n=31) 

Frequency Percent Frequency Percent Frequency Percent 

Toddy-palm Leaf 
+ Bamboo Wall  22 43.1 19 63.3 15 48.4 

Corrugated Iron 
Sheet + Bamboo 
Wall  

19 37.3 7 23.3 10 32.3 

Thatch roof + 
Bamboo Wall  2 3.9 2 6.7 4 12.9 

Bamboo roof + 
Bamboo wall  7 13.7 2 6.7 2 6.5 

Corrugated Iron 
Sheet + Brick  1 2.0 0 0.0 0 0.0 

Pearson chi-square P=0.479ns    
Note: ns = not significant  
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4.3 Household Assets of the Sample Households 

The possession of the household assets such as cart, well, water pump, radio, 

TV/VCD, bicycle, motorcycle and car were shown in Table 4.4. The farm households 

possessed cart (57%), well (43%), water pump (33%), radio (69%), TV/VCD (26%), 

bicycle (80%) and motorcycle (31%). Moreover, only 1(2%) farm households had a car 

for transporting while the other households of the farm households did not possessed car. 

The livestock tender households owned cart (17%), well (27%), water pump (3%), radio 

(63%), TV/VCD (13%), bicycle (67%) and motorcycle (30%) respectively. But in the off-

farm and non-farm , 3%, 29%, 45%,13%, 52% and 16% of the respondents possessed 

cart, well, radio, TV/VCD, bicycle and motorcycle respectively. It was found that the 

farm households had significantly more assets of cart, water pump and bicycle than the 

other types of households. 

 

4.4 Land and Livestock Assets of the Sample Households 

Land and livestock assets of sample households were presented in Table 4.5.  As 

usual, farm households had more land assets and livestock tender households had more 

livestock assets. All farm households involved in crop production as their main source of 

livelihood which included upland crops such as pulses, oilseeds crops, cotton, potato and 

other horticultural crops. About 41% of farm households possessed Ya land and 18% of 

total farm households had Kaing/kyun land. Moreover, 13.3% of livestock tender 

households and 6.5% of other (off-farm and non-farm) households had land asset.  

The most common animals reared in the study area were cattle, pig, poultry, goat 

and sheep. In the study areas, cows were raised for land preparation and it can not only be 

used in own farm but also be rented for other farm. Farm households possessed more 

number of cattle than other two. About 75% of farm households, 17% of livestock tender 

households and 3% of other (off-farm and non-farm) households possessed cattle in this 

study area. Pigs were owned by 8% of farm households and 47% of livestock tender 

households and 16% of other (off-farm and non-farm) households. About 14% of farm 

households, 7% of livestock tender households and 3% of other (off-farm and non-farm) 

households reared poultry. Most of the livestock tender households kept sheep and goat 

for their major income.  

About 70% of livestock tender households owned goat and sheep while about 

12% of farm households and only 3% of other (off-farm and non-farm) possessed goat 

and sheep in the study area.  
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Table 4.4 Household Assets of the Sample Households 

Assets 

Farm 
Households 

(n=51) 

Livestock Tender 
Households(n=30) 

Other (Off-farm 
and Non-farm) 

households (n=31) 

No. Percent No. Percent No. Percent 

Cart 
29 56.9 5 16.7 1 3.2 

Pearson chi-square P = 0.000*** 
Well 

22 43.1 8 26.7 9 29.0 

Pearson chi-square 
P = 0.236ns 

Water pump 
17 33.3 1 3.3 0 0.0 

Pearson chi-square 
P = 0.000*** 

Radio 
35 68.6 19 63.3 14 45.2 

Pearson chi-square 
P = 0.102 ns 

TV/VCD 
13 25.5 4 13.3 4 12.9 

Pearson chi-square 
P = 0.247 ns 

Bicycle 
41 80.4 20 66.7 16 51.6 

Pearson chi-square 
P = 0.087* 

Motorcycle 
16 31.4 9 30.0 5 16.1 

Pearson chi-square 
P = 0.486 ns 

Car 
1 2.0 0 0.0 0 0.0 

Pearson chi-square 
P = 0.547 ns 

Note: * significant at 10% *** significant at 1% and ns = not significant  
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Table 4.5 Land and Livestock Assets of the Sample Households  

Assets 

Farm 

Households 

(n=51) 

Livestock Tender 

Households (n=30) 

Other (Off-farm 

and Non-farm) 

households (n=31) 

No. Percent No. Percent No. 
Percen

t 

Ya Land (ha) 41 80.4 1 3.3 2 6.5 

Pearson chi-square P = 0.000*** 

Kaing/Kyun Land 

(ha) 
18 35.3 3 10.0 0 0.0 

Pearson chi-square P = 0.276ns 

Total Land (ha) 51 100.0 4 13.3 2 6.5 

Pearson chi-square P = 0.000*** 

Cattle (no.) 38 74.5 5 16.7 1 3.2 

Pearson chi-square 
P = 0.000*** 

Pig (no.) 4 7.8 14 46.7 5 16.1 

Pearson chi-square 
P = 0.003*** 

Poultry (no.) 7 13.7 2 6.7 1 3.2 

Pearson chi-square 
P = 0.713ns 

Goat and Sheep (no.) 6 11.8 21 70.0 1 3.2 

Pearson chi-square 
P = 0.000*** 

Note: *** significant at 1% and ns = not significant  
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4.5 Livelihood Condition and Distribution of Livelihood Status of Sample 

Households  

The types of occupation of the sample households in the study area were crop 

cultivation, livestock rearing, agriculture labor, wage labor, government staff and home 

based work. Among the sample household, 11% of sampled households had only one 

occupation, 43% of sample households had two occupations and 46% of sample 

households had three occupations (Figure 4.2). According to the data, the sample 

households in the study area had livelihood diversification. 

Households’ primary occupation, secondary occupation and tertiary occupation 

were shown in Figure 4.3. Agriculture remains the main source of income generation to 

rural livelihood in the study area as 46% of the respondents engaged in agriculture (on-

farm) and 12.5% in agriculture (off-farm) as their major livelihoods. Moreover, livestock 

keeping was also an important livelihood activity with about 27% of households engaged 

in such activity as their main occupation. The rest 15% of the respondents involved in 

others (non-farm) activities. In the studied villages, the main crops cultivated in Ya land 

were groundnut, sesame, greengram, piegonpea, chickpea and cotton. Potato, onion and 

other horticultural crops were cultivated in Kyaing/Kyun land. In case of livestock 

rearing, cow, pig, goat, sheep and poultry were kept in the study area. Therefore, the 

livelihoods of the communities in the study area are potentially vulnerable to negative 

impacts of climate change due to the high dependence on agricultural production, 

livestock rearing and hence on natural resources. 

About 41% of respondents involved in non-farm activities and 33% of the 

respondents engaged in agriculture (off-farm) labor as their secondary occupation. 

Agriculture (on-farm) and livestock rearing were involved 7% and 8% of the respondents 

respectively. Among them, 11% of the total respondents had no secondary or tertiary 

occupation. There were 25% in agriculture (off-farm) labor, 14% in others (non-farm) and 

7% in livestock rearing whereas 54% of the respondents had no tertiary occupation.  

This study revealed that household involvement livelihoods diversification 

strengthens the household adaptive capacity when major livelihood was negatively 

affected by factors such as unfavorable climate. Such diversifications of livelihoods were 

reported to complement each other in supporting household income. 
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Figure 4.2 Occupational Statuses of Sample Households in the Study Area 
 

 
Figure 4.3 Distribution of Occupations among the Sample Households 
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4.6 Income Composition of the Sample Households in the Study Area 

In this study, households’ annual income was categorized into five groups; crop 

income, livestock income, farm labor income, non-farm income and income from 

remittance (Table 4.6). The majority of annual income (about 66%) came from crop 

production, 5% from livestock rearing, 9% from farm labor, 13% from livestock and 7% 

from remittance in farm households. About 4%, 54%, 19%, 18% and 5% of total annual 

income obtained from crop, livestock, farm labor, non-farm labor and remittance for 

livestock tender households respectively. The source of income for other (off-farm and 

non-farm) households were farm labor income (47%) and non-farm income (36%) 

remittance (8%), livestock income (7%) and crop income (2%) were less share for their 

households’ income. 

It was found that, farm households had more share in crop income than other two 

groups. Livestock tenders had more share in livestock income. Moreover, large share of 

the others (off-farm and non-farm) households’ income came from farm-labor income. 

 

4.7 Labor Migration Status of the Sample Households in the Study Area 

Migration was one important aspect of their livelihood diversification. The 

migration status of sampled households was shown in Figure 4.4. Two third of the sample 

households had at least one type of labor migration. Migration was either temporarily 

(seasonal) or permanently. However, permanent migration is predominantly found in the 

study area. Among the total respondents, permanent and seasonal migrations were 58% 

and 11% respectively. Most migrants stayed within Myanmar like Yangon, Mandalay and 

Nay Pyi Taw and some migrates went outside of Myanmar, mainly to Malaysia.  

In the case of permanent migration status, there were 33%, 20% and 39% for farm 

households, livestock tender households and other (off-farm and non-farm) households 

respectively. 

Seasonal migration was found in farm households (14%), the livestock tender 

households (7%) and of the other (off-farm and non-farm) households (10%). Farm 

households had more seasonal migration than the other households. The member of farm 

households migrated to hunting jobs in nearby towns or in other areas when the 

agricultural lean season started. And, others (off-farm and non-farm) households had 

more permanent migrants than the rest two. Most of the other (off-farm and non-farm) 

households were landless and not possessed any livestock; therefore, they moved to other 

places to hunting jobs.   
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Table 4.6 Income Composition of the Sample Households 

Type of 
Households 

Income (%) 
Total 

Crop  Livestock  Farm Labor  Non-Farm  Remittance 

Farm 
households 65.51 4.97 9.47 12.79 6.98 100 

Livestock 
tender 
households 

4.21 54.26 18.76 17.60 5.16 100 

Other(off-
farm and 
non-farm) 
households 

1.93 6.82 46.95 36.19 8.10 100 

 

 

 
Figure 4.4 Labour Migration Status in Different Livelihoods 
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CHAPTER 5 

CLIMATE CHANGE IMPACT ON LIVELIHOOD, VULNERABILITY AND 

COPING MECHANISMS OF SAMPLE HOUSEHOLDS 
 

This chapter presents the climate change impact on sample households, various 

types of impact on households, agriculture, livestock production and their coping 

strategies to the impact of climate change and the most vulnerable social groups in the 

study area. 

 

5.1 Climatic Shocks by Responses of Sample Respondents in the Study Area  

The surveyed households responded to have encountered many environment 

shocks mainly flood, droughts, heavy and unseasonal rains, extreme heats, and storms. 

The frequencies of climate change shocks over the last four years were shown in Table 

5.1. In this study, 65% of farm households, 57% of livestock tender households and 29% 

of others (off-farm and non-farm) households faced droughts in 2008. According to the 

results, droughts were the most important issue at the study areas in 2008. In 2009, 41% 

of the head of farm households thought that drought is the most significant impact in the 

study area whereas halves of the head of livestock tender households and other (off-farm 

and non-farm) households said that extreme heats were grave concern in 2009. About 

24% for head of farm households, 40% each for livestock tender households and other 

(off-farm and non-farm) households noticed extreme heats were the most serious impacts 

in 2010.  In 2011, 43% each of the head of farm households and livestock tender 

households and 61% of other (off-farm and non-farm) households thought that floods 

were the most prevalent type impacts. In 2011, the type of shock was different from the 

past years in the study area as most of the respondents faced flood flash. About 48% and 

41% of other (off-farm and non-farm households) were not aware for the climatic shocks 

of 2008 and 2009. 

 

5.2 Impact of Climate Change on Livelihoods of the Sample Households 

5.2.1 Impact of climate change on agricultural production of sample households  

Agricultural production is one of the major economic activities in the study area in 

terms of food security and income generation. The livelihoods of households in surveyed 

villages highly depended on Ya and Kaing/kyun agriculture. 

  



48 
 

Table 5.1 Major Shocks Encountered by Sample Households from 2008 to 2011 
Types of 

Shock 
2008 2009 2010 2011 

F L O F L O F L O F L O 
Flood  0 0 0 0 0 0 0 0 0 43.1 43.3 61.3 
Drought  64.7 56.7 29.0 41.2 26.7 6.5 17.6 13.3 3.2 0 0 0 
Heavy 
/Unseasonal 
Rain  5.9 0 3.2 0 0 0 31.4 20.0 16.1 19.6 20.0 29.0 

Storm  0 6.7 0 7.8 16.7 0 0 13.3 9.7 0 0 0 
Extreme Heat  7.8 26.7 12.9 17.6 50.0 51.6 23.5 40.0 61.3 0 0 0 
Drought + 
Extreme Heat  13.7 10.0 3.2 24.5 6.7 0 5.9 3.3 0 0 0 3.2 

Heavy / 
Unseasonal 
Rain + 
Extreme Heat  

0 0 3.2 0 0 0 21.6 10.0 9.7 0 0 0 

Flood + 
Drought  0 0 0 0 0 0 0 0 0 5.9 0 0 

Flood + 
Heavy / 
Unseasonal 
Rain  

0 0 0 0 0 0 0 0 0 27.5 26.7 0 

Flood + 
Extreme Heat  0 0 0 0 0 0 0 0 0 3.9 10.0 6.5 

No awareness  7.8 0 48.4 7.8 0 41.9 0 0 0 0 0 0 
Total  100 100 100 100 100 100 100 100 100 100 100 100 
Note: F = Farm households, L = Livestock tenders households, O = Other (off-farm and non-

farm) households 
 
Table 5.2 Impact of Climate Change on Agricultural Production by Sample 

Households  

Impact 
Respondents 

Freque
ncy 

Perce
nt 

Low productivity 29 50.9 

Low productivity + Reduced cultivated land 6 10.5 

Low productivity + Water shortage 5 8.8 

Low productivity + Increase disease and pests 4 7.0 
Low productivity + Increase disease and pests + Reduced cultivated 
land+ Water shortage 5 8.8 

Low productivity + Increase disease and pests + Reduced cultivated 
land 4 7.0 

Low productivity + Increase disease and pests + Reduced cultivated 
land+ Water shortage 4 7.0 

Total 57 100 
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Table 5.2 presented that the impacts of climate change on crop production in the 

study area according to respondents’ perception. In the study area, the major effect of 

climate change on crop production were low productivity, reduced cultivated land, water 

shortage and increase disease and pests. Sample rural households revealed that climate 

change impacts like drought and flood were the main concerns in their villages and these 

impacts causes vulnerable to crop production. According to the responses of rural farm 

households, low productivity for crop production was the most serious factor in the study 

area. About 51% of the respondents who involved in agriculture said that they 

encountered the problem of low productivity in cultivation of crops while 11% of 

respondents replied low productivity and reduced cultivated land on production of crops. 

Moreover, 23% of respondents faced more than two negative effects on crop production. 

 

5.2.2 Impact of climate change on livestock rearing of sample households  

Climate change has also affected livestock rearing at risk with animals dying 

alongside deteriorating pasture condition and drying water sources. Respondents who 

kept livestock at study area experienced various kinds of climate change impacts; increase 

disease, forage deficit, water shortage, increase mortality and heat stress (Table 5.3).  

About 26% of the respondents of the study area indicated increase disease and forage 

deficit due to the impact of climate change, while the other 15 % felt the combination of 

forage deficit and water shortage and 11 % of the respondents felt only forage deficit. 

About 7% of the respondents noticed increase in livestock mortality due to the effect of 

climate change. And 35% of respondents faced more than two types of impacts in their 

livestock sectors. 

 

5.2.3 Impact of climate change on livelihood conditions of sample households  

 

The result of the analysis in Table 5.4 indicates that 42% of the total respondents reported 

that the major impact of climate change in their livelihood condition was only loss of 

their income. Another 18% of the total respondents stated that the major impact of 

climate change in their socio-economic condition in the study area was the combination 

of loss of income and increased rural- urban migration.   
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Table 5.3 Impact of Climate Change on Livestock Rearing by Responses of Sample 
Households  

Impact 
Respondents 

Frequency  Percent  
Increase Diseases + Forage Deficit  16 25.8 
Forage Deficit + Water Shortage  9 14.5 
Forage Deficit  7 11.3 
Increase Diseases + Forage Deficit + Water 
Shortage  6 9.7 

Forage Deficit + Water Shortage + Heat Stress  6 9.7 
Increase Mortality  4 6.5 
Increase Diseases + Water Shortage + Increase 
Mortality  4 6.5 

Heat Stress  4 6.5 

Forage Deficit + Increase Mortality  2 3.2 
Water Shortage + Increase Mortality  2 3.2 
Increase Diseases + Forage Deficit + Heat Stress  2 3.2 

 Total  
62 100 

 

Table 5.4 Impact of Climate Change on livelihood Conditions of Sample Rural 
Households in the Study Area 

Impact 
Respondents 

Frequency  Percent 

Loss of income 47 42.0 

Loss of income + Increase rural-urban migration 20 17.9 

Loss of house and assets 15 13.4 

Loss of income + Loss of house and assets 14 12.5 

Loss of family 6 5.4 

Loss of house and assets + Increase rural-urban 

migration 
4 3.6 

Loss of income + Loss of family 3 2.7 

Increase rural-urban migration 3 2.7 

Total 112 100 
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Whereas 13% each of the respondents stated that the major impact of climate 

change in their socio-economic activities was only loss of house and assets and the 

combination of loss of income and loss of house and assets, only 3% each of the 

respondents said that the combination of loss of income and loss of family and only 

increase rural-urban migration were the major impact of climate change on their 

livelihood condition in the study area. Moreover, 5% of the total respondents thought that 

loss of family was the major impact of climate change and another 4% of the respondents 

acknowledged that  the combination of loss of house and assets and increase rural-urban 

migration were the major impact in the study area. A higher percentage of the 

respondents agreed that loss of income was the major impact of climate change in their 

socio-economic condition in the study area.  

 

5.3 Most Vulnerable Social Group by Opinion of Sample Households in the Study 

Area 

Figure 5.1 shows the vulnerable social groups due to climate change in the study 

area by responded of rural people. The respondents who revealed that poor, old people 

and children were most vulnerable to climatic impacts accounts for 41%, 37% and 34% 

respectively. Whereas 23% of the total respondents thought that livestock tenders and 

landless were affected most by the events. About 12% respondents suggested women 

were disproportionately affected and equally vulnerable.  

 

5.4 Local Coping Strategies to Climate Change in the Study Area 

5.4.1 Coping strategies for agricultural production 

Table 5.5 shows that about 26% of the respondents used changing sowing time as 

their major coping strategy. About 19% of the respondents revealed using agro chemicals 

as their main coping strategy. Crop diversification and use of resistance varieties were the 

third most significant coping mechanisms as 7% each of the respondents who involved in 

agriculture sector used these two strategies. Other strategies such as the combination of 

changing time of sowing and Multiples/Intercropping and only expansion of cultivated 

land area were 5% and 4% of the respondents respectively. 
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Figure 5.1 Opinions of   Respondents for the Most Vulnerable Social Groups in the 

Study Area 
 

Table 5.5 Local Coping Strategies to Climate Change Used by Sample Households 
for Agricultural Production 

Coping Strategies 
Respondents 

Frequency  Percent  

Chang sowing time 15 26.3 

Use of chemicals/Herbicides/ Pesticides  11 19.3 

Crop diversification  4 7.0 

Use of resistance varieties  4 7.0 

Chang sowing time + Multiples/Intercropping  3 5.3 

Expansion of Cultivated Land Area  2 3.5 

Crop Diversification + Change sowing time + 

Multiples/Intercropping  
1 1.8 

Nothing  17 29.8 

 Total  57 100 
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 Moreover, only 2% of the respondents used the combination of three types of 

coping strategies which were crop diversification, change sowing time, and multiples/ 

intercropping. However, about 30% of the respondents who involved in agriculture did 

not follow any coping strategy due to many reasons. 

 

5.4.2 Coping strategies for livestock rearing  

According to respondents, the coping strategies used by livestock tenders were: 

reducing feeding, sold livestock, supplementary feeding, dip and dose, cutting tree for 

feed and vaccination. Most of the respondents used single coping strategy while the other 

used more than one coping strategy.  As indicated on Table 5.6, reducing feeding was the 

most commonly practiced in the study area. About 24 % of the respondents who involved 

in livestock keeping said that reduced feeding was a major coping strategy follows by 

sold livestock (18%) and the combination of supplementary feeding and dip and dose 

(13%).  Furthermore, about 10% of the respondents used only supplementary feeding and 

6% each used cutting tree for feed and vaccination.  About 5% out of 62 respondents used 

reducing feeding and sold livestock, 3% each of the respondents used the combination of 

less feed and cutting tree for feed and the combination of reducing feeding and dip and 

dose. About 11% of the livestock owners did not follow any coping strategies.  

 

5.4.3 Coping strategies to climate change for livelihood conditions of sample 

households 

 

Assessment of the existing households coping strategies in the study area were 

shown that households had multiple strategies to cope the impact of climate change and 

variability (Table 5.7). Some respondents used single coping strategy and some 

respondents used more than one coping strategy.   About 22% of the total respondents 

used the combination of migration to other places and taking credit as major coping 

strategies followed by single coping strategies such as other livelihood activities (15%) 

and only taking credit (14%), migration to other places (13%), reduced expenditure (10%) 

and sold their assets (7%). Moreover, about 6% of the total respondents used the 

combination of taking credit and children school dropout, 4% each of the respondents for 

the combination of taking credit and searching other livelihood activities and only 

children school dropout.  
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Table 5.6 Local Coping Strategies to Climate Change Used by Sample Households 
for Livestock Rearing 

Coping Strategies 
Respondents 

Frequency  Percent  
Reduced feeding  15 24.2 
Sold livestock  11 17.7 
Supplementary feeding + Dip and Dose  8 12.9 
Supplementary Feeding  6 9.7 
Cutting tree for feed  4 6.5 
Vaccination  4 6.5 
Reduced feeding + Sold livestock  3 4.8 
Reduced feeding + Cutting tree for feed  2 3.2 
Reduced feeding + Dip and Dose 2 3.2 
Nothing  7 11.3 
Total  62 100 
 

Table 5.7 Local Coping Strategies to Climate Change Used by Sample Households 
for their Socio-economic Conditions 

Coping Strategies Respondents 
Frequency  Percent  

Migration+ Credit  25 22.3 

Other livelihood activities  17 15.2 

Credit  16 14.3 

Migration  15 13.4 

Reduce expenditure  11 9.8 

Sold their assets  8 7.1 

Credit+ Children school dropout  7 6.3 

Credit+ Other livelihood activities  5 4.5 

Children school dropout  4 3.6 

Saving+ Other livelihood activities  2 1.8 

Migration+  Children school dropout  2 1.8 

Total  112 100 
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Other strategies such as the combination of saving and searching other livelihood 

activities and combination of migration to other places and children school dropout were 

among the least (2%) each. 

  



 
 

CHAPTER 6 

ANALYSIS OF PERCEPTION AND ADAPTATION TO CLIMATE CHANGE IN 

THE SAMPLE HOUSEHOLDS 
 

This chapter presents on the perceptions of climate change, perception of 

temperature, perceptions of rainfall for the past 20 years by respondents. The factors 

influences on the perception and adaptation to climate change by sample households were 

also analyzed in this chapter. 

 

6.1 Local Peoples’ Perceptions on Changing Climate  

This study has revealed that there was a perceiving among the rural people that 

climate change is already occurring. About 67% of the total respondents in the study area 

recognized that there has been a change in climatic condition while the rest 33% of the 

respondents unrecognized about the changing climate. Among the different livelihoods, 

77% of farm households, 63% of livestock tender households and 55% of other (off-farm 

and non-farm) households perceived climate change (Figure 6.1).  

 

6.2 Climate Change Information for Different Livelihoods of Respondents 

Figure 6.2 explained the availability of climate change information for sampled 

households in the study area. The results of the study revealed that about 35% of the total 

sample respondents had no access to climate change information while 65% had access to 

information. However, the availability climate change information was not significantly 

different among different livelihoods (Appendix 5).  

 

6.3 Sources of Climate Change information for Respondents   

Different sources of climate change information for respondents who accessed the 

climate change information are shown in Figure 6.3.  The results of this study revealed 

that, about 47% of the total respondents received climate change information from radio, 

21% from Television, another 21% from journals and newspapers and 12% from friends 

and relatives.  
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Figure 6.1 Perception of Climate Change for Different Livelihoods of Respondents 
 

 
Figure 6.2 Availability of Climate Change Information by Respondents 
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In the case of farm households, half of the respondents received climate change 

information from radio (53%) followed by television (20.5%) and journal and newspaper 

(20.5%) and only 6% recognized information from friends and relatives. In livestock 

tender households, the climate change information was received from radio (42%), 

television (21%), journals and newspaper (16%) and friends and relatives (21%). 

Moreover, others (off-farm and non-farm) households acknowledged climate change 

information from radio (40%), television (20%), journals and newspaper (25%) and 

friends and relatives (15%). According to the results, radio was the major source of 

climate change information among different livelihoods of the respondents.  

 

6.4 Local Peoples’ Perceptions on Temperature Change for the past 20 Years 

According to the data from household surveys, half of the people interviewed 

were concerned with increasing temperatures during the last few decades. About 14% of 

the respondents indicated that the temperature was staying the same over the past twenty 

years while about 31% did not know whether there has been change or not. The latter 

responses were probably made by respondents whose knowledge of the various climate 

change indicators was relatively poor. A few respondents (about 5%) noticed that 

temperature was decreasing (Figure 6.4). Among the different livelihoods, 55%, 57%, 

36% of the respondents of farm households, livestock tender households and others (off-

farm and non-farm) households perceived increase in temperature over the past twenty 

year respectively. The local views regarding increase in temperature is also consistent 

with records obtained from meteorological data from the Pakokku station. 

 

6.5 Local Peoples’ Perceptions on Rainfall Change for the past 20 Years 

Data from household interviews indicated that the amount of rainfall in the study 

area has generally decreased during the last 20 years as reflected by the large proportion 

(30%) of the total respondents reporting this concern (Figure 6.5). The reported decrease 

in rainfall can be interpreted to reflect the rains that matter for their livelihoods and not 

the total annual amounts. The seasonal distribution of the rainfall is thus of great 

importance to the local livelihoods. It was also observed that the rainfall condition has 

been fluctuating over the years. This may indicate a normal climatic variability rather 

than a change.   
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Figure 6.3 Sources of Climate Change Information for Different Livelihoods of 

Respondents 
 

 
Figure 6.4 Percentage Responses to Change in Temperature for the Past 20 years 
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Figure 6.5 Percentage Responses to Change in Rainfall Patterns for the Past 20 

Years 
  

0.0

20.0

40.0

60.0

80.0

100.0

120.0

Farm households Livestock tender 
households

Others (off-farm 
and non farm) 

households

Total

15.7
30.0

38.7

25.9

9.8

6.7

19.4

11.6

39.2
23.3

19.4

29.5

9.8
13.3

12.9

11.6

25.5 26.7

9.7
21.4

%
 o

f R
es

po
nd

en
ts

No awareness Increasing Decreasing Stay the same Uneven distrubution



61 
 

Figure 6.5 further shows that some respondents (12%) realized that rainfall 

amounts in the area have increased over the past twenty years. This is an observation that 

is also supported by the long term rainfall data from Pakokku station. Another locally 

perceived change in the pattern of rainfall is its uneven distribution. There were 21% of 

the total respondents recognized the uneven distribution rainfall pattern. It means some 

areas are experiencing extreme drought, other areas within the same township received 

sufficient rainfall. One fourth of the total respondents did not observe about the 

temperature. 

 

6.6 Model Results and Discussion 

For this study, the first stage of the Heckman probit model is the perceptions of 

changes on climate and this is the selection model, while the second stage model is 

whether the respondents adapted to climate change, conditional on the first stage that the 

respondents perceived a change in climate. This second stage is the outcome model.  

 

6.6.1 Dependent and explanatory variables for the selection equation 

The descriptive statistics for the selection equation and outcome equation were 

shown in Table 6.1 and 6.2. The explanatory variables for the selection equation include 

different household characteristic and geographic such as (household head age, family 

size, household head education, income, credit, climate change information, types of 

livelihood and others factors. The dependent variable of the selection model was 

perceived or not perceived climate change in the sample rural people. In this study, 67% 

of the sample respondents were perceived climate change and 33% were not perceived. 

The average age of the household head, average family size and average education level 

of household head who perceived climate change were 53.0, 5.1 and 5.8 and who did not 

perceive climate change were 46.6, 5.6 and 4.7 respectively. The average farm income in 

Myanmar currency for sample rural people who perceived climate change were 646415 

kyats and livestock income were 259466 kyats and other income were 695040 kyats. 

Moreover, average farm income, livestock income and other income for rural people who 

did not perceive climate change were 325370 kyats, 254865 kyats and 762729 kyats 

receptively. 
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Table 6.1 Descriptive Statistics (Perception of Climate Change) 
Dependent variable=Perception of climate change (dummy: takes the value of 1 

if perceived and 0 if not perceived): N=112 

Description of variables 
Perceived change 

N =75(67.0%) 
Not perceived change 

N=37 (33.0%) 
Mean (%) Mean (%) 

Age of household head(years) 53.0  46.6  
Family size(no.) 5.1  5.6  
Education of household head (years) 5.8  4.7  
Farm income ( Kyats) 646415  325370  
Livestock income( Kyats) 259466  254865  
Other income( Kyats) 695040  762729  
Gender of household head     
1=Male  85.3  48.6 
0=Female  14.7  51.4 
Livelihood of household head     

1=Farmer  52.0  32.4 
0=Otherwise  48.0  67.6 

Credit     
1=Assess  61.3  27.0 
0= No assess  38.7  73.0 

Nyaung Pin Hla village tract     
1=  Live in Nyaung Pin Hla village 

tract  53.3  35.1 

0= Otherwise  46.7  64.9 
Palan O Hla village tract     

1= Live in Palan O village tract  26.7  62.2 
0= Otherwise  73.3  37.8 

Chauck Kan village tract     
1= Live in Chauck Kan village 

tract  20.0  27.0 

0= Otherwise  80.0  73.0 
Perceive of temperature     

0= No Awareness  9.3  75.7 
1=Increasing  72.0  5.4 
2=Decreasing  6.7  0 
3=Stay the same  12.0  18.9 

Perceive of rainfalls     
0=No Awareness  1.3  75.7 
1=Increasing  16.0  2.7 
2=Decreasing  42.7  2.7 
3=Stay the same  13.3  8.1 
4= uneven distribution  26.7  10.8 

Information on climate change     
1= access information  84.0  27.0 
0= no access information  16.0  73.0 
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Table 6.2 Descriptive Statistics (Adaptation to Climate Change) 
Dependent variable = Adaptation to climate change (dummy: takes the value 

of 1 if adapt and 0 if not adapt): N=75 

Description of variables 
Adapt 

N =31(41.3%) 
Not adapt 

N=44 (58.7%) 
Mean (%) Mean (%) 

Age of household head(years) 53.7  52.6  
Family size(no.) 4.4  5.6  
Education of household head (years) 6.4  5.3  
Farm income ( Kyats) 812235  529588  
Livestock income( Kyats) 282258  243409  
Other income( Kyats) 856936  580977  
Gender of household head     

1=Male  87.1  84.1 
0=Female  12.9  15.9 

Livelihood of household head     
1=Farmer  58.1  47.7 
0=Otherwise  41.9  52.3 

Credit     
1=Assess  83.9  45.5 
0= No assess  16.1  54.5 

Nyaung Pin Hla village tract     
1=  Live in Nyaung Pin Hla village 

tract  64.5  45.5 

0= otherwise  35.5  54.5 
Palan O Hla village tract     

1= Live in Palan O village tract  16.1  34.1 
0= otherwise  83.9  65.9 

Chauck Kan village tract     
1= Live in Chauck Kan village 

tract  19.4  20.5 

0= Otherwise  80.6  79.5 
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About the gender of the household head, 84.3% represented males who perceived 

climate change and 51.4% who did not perceive. Among the sample respondents who 

perceived climate change, 52% were farm households and the sample respondents who 

did not perceive climate change, 32.4% were farm households. About 61.3% of the 

sample household who perceived climate change was access credit and 27 % the sample 

household who perceived climate change were access credit from various organizations. 

The respondents who perceived climate change 53.3% lived in Nyaung Pin Hla village 

tracts while 35.1% who did not perceived. Moreover, 26.7% of a total of 75 respondents 

who perceived climate change lived in Phalano village tracts whereas 62.2% lived in 

Phalano who did not perceived. And then, 20% of the respondents who lived in Chauck 

Kan village tracts who perceive climate change and 27% while out of 37 respondents who 

did not perceive. 

Furthermore, 84% of the respondents who perceived climate change received 

information about climate change from media and friends and 27% of respondents who 

did not perceive climate change received information. From those who perceived climate 

change aware an increase in temperatures (72%) and 75.7% not aware in temperatures. 

From those who were aware 42.7% perceived a decrease in rainfall whereas 75.7% from 

those who were not perceived did not aware about the rainfall.  

 

6.6.2 Dependent and explanatory variables for the outcome equation 

Table 6.2 presents descriptive statistics of sample households who were perceived 

of climate change and decided to select some adaptation measures. The results were 

presented as descriptive statistics for decisions to adapt or not to adapt to climate change 

in Table 6.2. The results indicated that 41.3 % of a total of 75 respondents were adapted 

to climate change and 58.7 % were not adapted during the study period. The average age 

of the household head, average family size and average education level of household head 

were 53.7, 4.4 and 6.4 for adapted to climate change and 52.55, 5.6 and 5.3 for not 

adapted to climate change respectively. The average farm income in Myanmar currency 

for sampled rural people who adapted to climate change were 812235 kyats and livestock 

income were 282258 kyats and other income were 856936 kyats. Moreover, average farm 

income, livestock income and other income for rural people who not adapted to climate 

change were 529588 kyats, 243409 kyats and 580977 kyats receptively. 

With regard to gender, 87.1% represented those male respondents who adapted to 

climate change and 84.1% were those who did not. The results from Table 2 also 
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indicated that 58.1% of respondents were farm households who adapted to climate change 

and 47.7% did not adapt. Out of the total of 31 respondents who adapted, 64.5% had 

access credit while out of the total of 44 respondents who did not adapt, 53.4% had no 

access. The respondent who adapted to climate change 64.5% lived in Nyaung Pin Hla 

village tracts while 45.5% lived in Nyaung Pin Hla who did not adapt. Furthermore, 

16.1% of a total of 31 respondents who adapted to climate change lived in Phalano village 

tracts whereas 34.1% lived in Phalano who did not adapt. And then, 19.4% of the 

respondents who lived in Chauck Kan village tracts who adapted to climate change and 

20.5% lived while out of 44 respondents who did not adapt. 

 

6.7 Results of Heckman Probit Selection Model  

Heckman probit model were used to analyze the factors that affected the 

perceptions and adaptation to climate change in some villages of Pakokku Township, Dry 

Zone, Myanmar. The results were given in Table 6.3.  

The results indicated the presence of sample selection model (dependence of the 

error terms from the outcome and selection models) justifying the use of Heckman probit 

model with rho significantly different from zero (Wald chi-square = 6.35, with p = 

0.0117). Moreover, the likelihood function of the Heckman probit model was significant 

(Wald chi-square = 80.69, with p = 0.0000) showing strong explanatory power of the 

model.  

The results of the model show that most of the explanatory variables are 

statistically significant at 1 %, 5% and 10% level. The selection model showed that the 

perceive of the climate change was positively and significantly affected by the age of the 

household head, education level of the household head, credit availability of the 

household, perceive of temperature, perceive of rainfall and information for climate 

change. Among these variables, perceive of temperature, perceive of rainfall and 

information for climate change were positively related at 1% level. Moreover, education 

level of the household head and credit availability of the household were positively 

related at 5% level while age of the household head related at 10% level. If 1 unit increase 

in the age of the household head was expected to increase perceive of climate change by 

4.8 units. The older the age of the household head were having more experiences and 

more perceive about the climate change compare with the current condition. Also 1 unit 

increase in education level of the household head, credit availability of the household, 

perceive of temperature, perceive of rainfall and information for climate change will 
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increase perceive of climate change by 49.4%, 152.7%, 94.5% 97.5% and 182.3% 

receptively.  

Access to information about climate change positively and significantly affected 

on adaptation. Therefore, information on climate change through media (radio, television, 

journals and newspaper) and friends of the people increase the perception of the climate 

change. The media was also important for the perceiving of the climate change. 

Explanatory variables such as household size, type of livelihoods and sampled households 

live in Chauck Kan village tract were negatively correlated with perceive of climate 

change. Rural people in Nyaung Pin Hla and Phalano village tracts perceived more 

change in climate than Chauck Kan village tract. This could either be associated with the 

recent flood (in 2011) which the people in this village tracts face loss of house, 

households assets, family and livestock.    

In the outcome model, household size livestock income, other income, and credit 

availability were significantly influence the factors influencing the adaptation to climate 

change. They were significant at 1% level.  Among these variables household size was 

found to be negatively related to adaptation decision. For example, if 1 unit increases in 

credit availability were expected to increase by 1.9 units whereas livestock income and 

other income had negligible amount on the probability of adaptation to climate change. 

The fact that increasing the availability of credit increase the adaptation to climate 

changes which assumes that credit increase households income.  

Household size was negatively and significantly influence with adaptation to 

climate change. The probable reason for the negative relationship between adaptation and 

family size could be due to the fact that adaptation was influenced by household income. 

This means that large family may be less income than the small family size because large 

family was normally associated with a more expenditure and less job opportunity in the 

study area. 

Education level also related with both perception and adaptation at 5% level. If 1 

unit increase in education level of household head will increase the adaptation to climate 

change by 0.46 units. Respondents who had high education level may be more knowledge 

about the climate change adaptation strategies. Previous research by Deressa et. al. (2010) 

indicated similar results whereby education significantly and positively affected 

perception of climate change. This is in contrary to a study by Mandleni et. al. (2011) 

which indicated that education influenced adaptation negatively.   
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Table 6.3 Results of Heckman Probit Selection Model 

Explanatory variables 
Outcome Equation Selection Equation 

Coefficients P-level Coefficients P-level 

Age of household head -308ns 0.321 .048* 0.079 

Gender of household head .121ns 0.909 .264ns 0.630 

Family  size -.749*** 0.005 -.223ns 0.255 

Education level of household head .456** 0.031 .494** 0.040 

Farm income -.7.21E-07ns 0.239 1.33E-06ns 0.204 

Livestock income 4.31E-06*** 0.005 -5.07E-07ns 0.694 

Other income 4.11E-06*** 0.001 -6.26E-07ns 0.396 

Livelihoods 2.428* 0.081 -2.52* 0.063 

Nyaung Pin Hla 1.122ns 0.107 .044ns 0.954 

Phalano .224ns 0.817 .845ns 0.338 

Chauck Kan -1.402ns 0.196 -1.409ns 0.175 

Credit availability 1.978*** 0.008 1.527** 0.013 

Temperature perception   .945*** 0.003 

Rainfall perception   .975*** 0.000 

Information on climate change   1.832*** 0.000 

Constant -3.889 0.127 -6.69*** 0.000 

Total observation 112    

Censored 37    

Uncensored 75    

Wald Chi-square(Zero Slop) 80.69*** 0.000   

Wald Chi-square 6.35** 0.0117   
Note:* significant at 10%, ** significant at 5% and ***significant at 1% level and ns = not 

significant 

 



 
 

CHAPTER 7 

TREND OF CLIMATE VARIABLES AND IMPACT OF CLIMATE VARIABLES 

ON YIELDS OF SELECTED CROPS IN PAKOKKU TOWNSHIP 
 

Trend of climate variables for Pakokku Township from 1996 to 2011 and the 

trend analysis climate variables of effecting growing season of selected crops were 

analyzed by simple regression model.  The relationship between climate variables and 

yield of selected crops were analyzed by multiple regression models. In this analysis, 

historical climate data for Pakokku Township were obtained from Department of 

Meteorology and Hydrology, Naypyitaw. 

 

 7.1 Temperature Trend of Pakokku Township  

The annual available temperature data for Pakokku station from 1996 to 2011 was 

presented in Figures 7.1. For temperature data analysis, data was only available for 16 

years. Temperature analysis revealed that temperature of the Pakokku Township was 

increasing for both minimum and maximum average annual temperature. The average 

maximum annual temperature was increased by 0.012˚C per year and the average 

minimum annual temperature was increased by 0.184˚C per year. The p-value for average 

maximum temperature was 0.67 showing insignificant with time variables whereas the p-

value for average minimum temperature 0.024 was significant with 5% level. 

 

7.1.1 Temperature trend of paddy growing months for Pakokku Township 

Trend of maximum temperature for monsoon and summer paddies according to 

their growing months were also analyzed from 1996 to 2011. In Figure 7.2, it can be seen 

that the average maximum temperatures for both growing months of monsoon and 

summer paddies were slightly increased with R square value of 0.022 and 0.012 

respectively. The average maximum temperature of monsoon paddy growing season was 

increasing with coefficient of 0.025, whereas average maximum temperature of summer 

growing season was increasing with coefficient of 0.015. The average maximum 

temperature of summer paddy growing season was increasing higher rate than of 

monsoon paddy growing month. 
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Figure 7.1 Trend of Maximum and Minimum Temperature of Pakokku Township 
Data Source: DoA (2011), DMH (2012) 

  

 
Figure 7.2 Paddy Growing Months Maximum Temperature Trend of Pakokku 

Township 
Data Source: DoA (2011), DMH (2012) 
Note: Growing month for monsoon paddy (July to November), summer paddy (January to May) 
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Further the average minimum temperature according to growing months of 

monsoon paddy and summer paddies were also analyzed from 1996 to 2011. Figure 7.3 

shows the average minimum temperature for both growing months of monsoon and 

summer paddies were slightly increasing with R square value of 0.022 and 0.012 

respectively. The average minimum temperature of monsoon paddies growing season was 

increasing with coefficient of 0.21, whereas average minimum temperature of summer 

growing season was increasing with coefficient of 0.33. The p-value for average 

minimum temperature of both monsoon paddy and summer paddy were 0.07 and 0.02 

showing 10% level of significance and 5% level of significance respectively. 

 

7.1.2 Temperature trend of groundnut growing month for Pakokku Township 

Figure 7.4 shows the average maximum temperature of monsoon and winter 

groundnut growing seasons were very erratic and increasing with R square value of 

0.0002 and 0.001 respectively. The average maximum temperature for monsoon 

groundnut growing season was increasing with coefficient of 0.002, whereas winter 

groundnut growing season was increasing with coefficient of 0.006. The P-value for both 

of these was not significant. 

Moreover, Figure 7.5 shows that the trend analysis of minimum temperature for 

monsoon and winter groundnut in line with their growing months from the period of 1996 

to 2011. In Figure 7.5, it can be seen that the average minimum temperature for monsoon 

groundnut was increasing with coefficient of 0.179 and R square value of 0.249. The 

average minimum temperature for the growing season of winter groundnut was also 

increasing with coefficient of 0.198 and R square value of 0.320. The p-value for 

monsoon season and winter season were 0.04 and 0.02 which indicated that both of p-

value was significant at 1% level. 

 

7.1.3 Temperature trend of sesame growing month for Pakokku Township 

Trend of maximum temperature for monsoon and winter sesame according to their 

growing months were also analyzed from 1996 to 2011. Figure 7.6 shows that the average 

maximum temperature for growing months of monsoon sesame was slightly increasing 

with coefficient of 0.006 having R square value of 0.001, whereas average maximum 

temperature of winter sesame growing season was decreasing with coefficient of -0.020 

having R square value of 0.015.   
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Figure 7.3 Paddy Growing Months Minimum Temperature Trend of Pakokku 

Township 
Data Source: DoA (2011), DMH (2012) 
 

 
Figure 7.4 Groundnut Growing Months Maximum Temperature Trend of Pakokku 

Township 
Note: Growing month for monsoon groundnut (May to September), winter groundnut (November 

to March) 

Data Source: DoA (2011), DMH (2012) 
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Figure 7.5 Groundnut Growing Months Minimum Temperature Trend of Pakokku 

Township 
Data Source: DoA (2011), DMH (2012) 

 

 
Figure 7.6 Sesame Growing Months Maximum Temperature Trend of Pakokku 

Township 
Note: Growing month for monsoon sesame (May to August), winter sesame (September to 

December) 

Data Source: DoA (2011), DMH (2012) 
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The p-value for maximum temperature of both growing season was not significant.  

Figure 7.7 shows that the trend analysis of average minimum temperature for 

growing season of monsoon and winter sesame for 1996 to 2011. The average minimum 

temperature for monsoon season over the analysed period was increasing with coefficient 

of 0.185 having R square value of 0.283. In case of winter sesame, it was decreasing with 

coefficient of 0.182 and R square value of 0.307. The p-value from the regression 

analysis for monsoon sesame was 0.03 and winter sesame was 0.02 which shows 

significant at 5% level of significance. 

 

7.2 Rainfall Trend of Pakokku Township 

Also for rainfall trend analysis, data was only available for 16 years. The 16 years 

average annual rainfall data showed that the average rainfall of Pakokku Township was 

lowest (driest; drought prone) in 2009 with only 33.83 mm of average monthly rainfall 

whereas 2010 was the wettest year with 87.08 mm of average rainfall per month because 

of heavy rainfall in post monsoon. Figure 7.8 shows the average annual rainfall trend 

from 1996 to 2011, which was increased by 1.303 mm per year. The R square value was 

0.18 and p-value for average rainfall was 0.09 which shows that was significant at 10% 

level. 

 

7.2.1 Rainfall trend of paddy growing month for Pakokku Township 

The trend analysis of average rainfall of monsoon and summer paddies growing 

seasons for Pakokku Township from 1996 to 2011 was also analyzed. The trend analysis 

as presented in Figure 7.9 shows that the average rainfall in monsoon paddy growing 

season was increasing with coefficient of 2.33 and R square value of 0.11. The average 

rainfall for summer paddy growing season over the analyzed period was increasing with 

coefficient of 0.64 having R square value of 0.26. The P-value for average rainfall of 

monsoon and summer paddies was 0.2 and 0.5 respectively which was not significant. 

The trend of average rainfall was much fluctuated during the studied period. 
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Figure 7.7 Sesame Growing Months Minimum Temperature Trend of Pakokku 

Township 
Data Source: DoA (2011), DMH (2012) 

 

 

 
Figure 7.8 Rainfall Trends of Pakokku Township 
Data Source: DoA (2011), DMH (2012) 
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7.2.2 Rainfall trend of groundnut growing month for Pakokku Township 

Figure 7.10 shows the average rainfall trend of monsoon and winter groundnut 

growing season for 2009 to 2011. The average rainfall of monsoon groundnut growing 

season was increasing with coefficient of 2.78 and R square value of 0.22 whereas the 

average rainfall of winter groundnut growing season was decreasing with coefficient of           

-0.066 and R square value of 0.001. The p-value for average rainfall of monsoon 

groundnut growing season was 0.06 which shows that it was significant at 5% level of 

significance while p-value for average rainfall of winter groundnut growing season was 

0.89 indicating that it was not significant. 

 

7.2.3 Rainfall trend of sesame growing month for Pakokku Township 

The average rainfall trend of monsoon and winter sesame growing season was 

also analyzed for the period from 1996 to 2011. In Figure 7.11, the analysis shows that 

the average rainfall for monsoon sesame growing season was increasing with coefficient 

of 2.22 having R square value of 0.16. Similarly, the average rainfall for winter sesame 

growing season was increasing with coefficient of 1.8 and R square value of 0.11. The p-

value for average rainfall of monsoon and winter sesame growing season was 0.12 and 

0.21 which was not significant. Since average rainfall was erratic with some year were 

having very high and some were having very low, this will increase extreme weather 

events like flood and drought which hamper agriculture production.  

 

7.3 Trend Analysis of Yield of Selected Crops in Pakokku Township 

Pakokku Township in the Dry Zone of Myanmar, and is one of the areas where 

pulses and oilseeds crops were grown. In this study, the selected crop in Pakokku 

Township according to data availability namely paddy, groundnut and sesame yield from 

1996 to 2011 was analyzed using simple linear regression model.  As the secondary data, 

yield data were obtained from Department of Agriculture, Pakokku Township. 
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Figure 7.9 Paddy Growing Months Rainfall Trend of Pakokku Township 
Data Source: DoA (2011), DMH (2012) 

 

 
Figure 7.10 Groundnut Growing Months Rainfall Trend of Pakokku Township 
Data Source: DoA (2011), DMH (2012) 
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Figure 7.11 Sesame Growing Months Rainfall Trend of Pakokku Township 
Data Source: DoA (2011), DMH (2012) 
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7.3.1 Trend analysis of paddy yield in Pakokku Township 

Paddy is a stable diet food of Myanmar people and also provides foreign exchange 

earnings in Myanmar. The time series analysis of yield of monsoon and summer paddy 

was shown in Figure 7.12. Yield of monsoon paddy was increasing steady with 

coefficient of 65.31 and R square value of 0.86. The yield of summer paddy was also 

increased with coefficient of 138.5 and R square value of 0.91. The yield trend of paddy 

based on regression coefficient against time shows that time had significant with p-value 

of 0.000 effect on yield of  both monsoon and summer paddies. In the case of both 

monsoon and summer paddies, the yields increase can be attributed to better management 

practices, more use of agro-chemicals and use of high yield varieties. 

 

7.3.2 Trend analysis of groundnut yield in Pakokku Township 

Groundnut is one of the major crops in Dry Zone. In Pakokku Township yield of 

winter groundnut is greater than yield of monsoon groundnut. Figure 7.13 shows that 

yield of monsoon groundnut in Pakokku Township was increased with coefficient of 

23.58 and R square value of 0.59. The yield of winter groundnut was also increase with 

coefficient of 30.52 and R square value of 0.80. The p-value from the regression analysis 

was 0.000 which indicates that it is significant at 1% level of significance. Also, in the 

case of groundnut the yield increase can be attributed to better management practices like 

increase in fertilizers and pesticides use and also climatic factors. 

 

7.3.3 Trend analysis of sesame yield in Pakokku Township 

Sesame is one of the oilseed crops and also major crop in Dry Zone. Figure 7.14 

shows that both monsoon and winter sesame were increasing with coefficient of 13.36 

and 32.50 with R square value of 0.37 and 0.90 respectively. The p-value from regression 

analysis for monsoon paddy was 0.01 and summer paddy was 0.000 which indicates 

significant at 1% level. This high increase in yield of sesame is mainly due to the change 

in management practices like improved seeds, fertilizers, and it is being adopted as one of 

the cash crops in the area. 
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Figure 7.12 Trend of Paddy Yield in Pakokku Township (1996-2011) 
Data Source: DoA (2011), DMH (2012) 

 

 
Figure 7.13 Trend of Groundnut Yield in Pakokku Township (1996-2011) 
Data Source: DoA (2011), DMH (2012) 
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Figure 7.14 Trend of Sesame Yield in Pakokku Township (1996-2011) 
Source: DoA (2011), DMH (2012) 

 

Table 7.1 Effect of Climate Change on Yield of Selected Crops in Pakokku 
Township 

Crops 
Paddy Groundnut Sesame 

Coefficient P value Coefficient P value Coefficient P value 
Maximum 
temperature  151.544 0.072* -145.985 0.002*** -71.129 0.006*** 

Minimum  
temperature  154.993 0.006*** 15.584 0.403 4.654 0.739 

Rainfall  3.966 0.295 -4.948 0.002*** 0.367 0.736 
Change in 
yield -5418.271 0.058* 6851.648 0.000*** 2637.141 0.000*** 

Adjusted R2 0.391  0.751  0.355  

R2 0.450  0.775  0.417  
Note: * significant at 10% and ***significant at 1% level  

Source: Field survey (2011) 
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7.4 Effect of Climate Change on Yield of Selected Crops in Pakokku Township 

The effect of climate change on the yield of selected crops of Pakokku Township 

was analyzed using the multiple regression analysis given by Nicholls (1997). The effect 

of climate change on yield of selected crops of Pakokku Township was given in Table 

7.1. 

According to the analysis, climate change will have positive impact on groundnut 

and sesame yield and negative impact on paddy yields. Paddy yield was decreased by -

5418.271 kg/ha from 1996 to 2011 whereas groundnut and sesame yield was increased by 

6851.648 kg/ha and 2637.141 kg/ha respectively. The results suggest that was able to 

describe a variation in crops yield 78% in the case of groundnut, 45% in the case of paddy 

and 42% in sesame. 

According to the analysis of the effect of climate variables on yield of crops it was 

seen that average maximum temperature and average minimum temperature were 

positively and significantly related at 10% level with coefficient of 151.544 and 1% level 

with coefficient of 154.993 receptively with yield of paddy whereas average rainfalls was 

positively but not significantly related with paddy yield. If 1 unit increases in maximum 

temperature, average minimum temperature and average rainfall, the yield of paddy will 

be increased 151.544 units, 154.993 units and 3.966 units.   

Also the analysis shows that the average maximum temperature and average 

rainfall had negative relationship with yield of groundnut having coefficient of -145.9and 

-4.948 respectively. The p-value with average maximum temperature and average rainfall 

at 1% level of significant whereas average minimum temperature was not significantly 

related with groundnut yield. If 1 unit increases in average maximum temperature and 

average rainfall, the groundnut yield will be decrease 145.985 units and 4.948 units 

respectively. If 1 unit increases in average minimum temperature will increase groundnut 

yield by 15.584 units.  

In the case of sesame, the maximum temperature had negative relationship while 

average minimum temperature and average rainfall had positive relationship with yield. 

Only average maximum had significant p-value with yield of sesame at 1% level having 

coefficient of -71.129. 

The annual available climatic data for Pakokku station from 1996 to 2011 was 

presented in figures 7.1 and 7.2. In Figure 7.1 it can be seen that average maximum 

temperature was increasing with coefficient of 0.012 having R square of 0.013. Similarly, 

average minimum temperature is also increasing with coefficient of 0.184 and R square 
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value of 0.30. The average minimum temperature was also increased with coefficient of 

0.184 and R square value is 0.302. In this variable, the p-value of 0.024 was significant 

with 5% level. 

 



 
 

CHAPTER 8 

CONCLUSION AND RECOMMENDATION 

 

8.1 Conclusion  

This study was an attempt to analyze the factors affecting perception and 

adaptation to climate change based on household survey of a total of 112 households 

during December 2011 to January 2012 in Pakokku Township. Simple random sampling 

procedure was used to select 112 respondents from four villages. In this study, the 

households were categorized into 3 groups namely farm households, livestock tender 

households and other (non-farm and off-farm) households according to their source of 

major income. The study compared and analyzed the similarities and differences among 

the households.  

 

8.1.1 Climate change impact on livelihood, vulnerability and coping mechanisms of 

sample households 

In the study area, drought, extreme heat and flood were the main climatic shocks 

realized by the people over the last four years. Droughts and extreme heats were the most 

serious climatic effect in 2008, 2009 and 2010 because most of the total respondents 

faced droughts in these years.  In 2011, floods were the major climatic effect due to the 

heavy rainfall and rural people in the study area, it was never faced before. The study 

found that the impacts of climate change on rural community were serious as the impacts 

were directly related to livelihoods of rural people; most importantly the impacts have 

been seen in agriculture, livestock and household socio-economic condition of rural 

households. In agricultural production, 51% out of 57 respondents revealed that low crop 

productivity was the most serious impacts in the study area by climate change. Climate 

change has also affected livestock rearing in the study area. It was found that increase 

diseases, water shortage and forage deficit were major concern in the study area. About 

26% out of 62 respondents faced increase diseases and forage deficit in livestock sector, 

15% faced forage deficit and water shortage as the impacts of climate change. In the 

study area, the impacts of climate change likes losses of income, increase rural-urban 

migration and loss of house and assets were most frequently faced by the rural farm 

households. About 42% of total households revealed that loss of income was the major 

factor as the result of the impact of climate change. 
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Most of the respondents revealed that poor, old people and children were the most 

vulnerable type of social groups in the study area. The poor people depended on daily 

labor wage and had low income, therefore they had fewer reserve to absorb climatic 

shocks. Therefore, they cannot resolve when the extreme weather or climate change had 

occurred. In the study area, vulnerability of children to climatic crisis was malnutrition 

cases and school dropout. Moreover, old people cannot resist to the extreme weather 

events such as extreme heat, flood, cold etc. 

In the case of agriculture, change of sowing time, use of agro-chemicals, crop 

diversification and use of resistances varieties were most widely used coping strategies by 

sample households who involved in crop production in the study area.  The main coping 

strategies in livestock rearing sector were reduced feeding and sold livestock. Concerning 

the households’ coping strategies for socio-economic conditions of the respondents, it 

was found that migration to other places, credit taken and searching other livelihoods 

activities were the most widely use coping strategies by sampled households in the study 

area. The other utilized coping strategies included: reduced expenditure, sold their assets, 

children school dropout and saving. 

 

8.1.2 Analysis of perception and adaptation to climate change in the sample rural 

households 

The Heckman’s two step (selection and adaptation) model was used in this 

analysis.  The results from the selection model indicated that the perception of climate 

change was significantly influenced by (1) age of the household head, (2) education level 

of the household head, (3) credit availability of the household, (4) perception of 

temperature, (5) perception of rainfall and (6) information about climate change.  The 

results from the adaptation model showed that the adaptation to climate change was 

positively and significantly influenced by (1) education level of the household head, (2) 

livestock income, (3) other income, (4) livelihoods and (5) credit availability, however, 

negatively influenced by the size of household.  As education  level of the household head 

and credit availability of the household were positively significant in both selection and 

adaptation models, these two variables should be considered when adaptation strategies 

are implemented in climate change vulnerable area. In accordance with these results, the 

developments of microcredit services and educational programs (both formal and 

informal) for the rural household in the study area were necessitated to uphold the 
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educational level and credit availability of the household. Moreover, it was found that 

information on climate change was significantly important factor.   
   

8.1.3 Impact of climate variables on yields of selected crops in Pakokku Township 

Simple regression and multiple regression models were used to analyze the trend 

of climate variables, trend of yield of selected crops and the relationship between yield 

and climate variables for the period from 1996 to 2011 in Pakokku Township. Data on 

climate variables were aggregated on the growing months basis. The results showed that 

yield of all selected crops were increasing. The analysis showed that the maximum 

temperature and minimum temperature of Pakokku Township was increasing with 

coefficient of 0.012 and 0.184 respectively. All the climate variables for growing season 

was increasing trend except maximum temperature of winter sesame and rainfall of  

winter groundnut growing season. The yield trend was also analyzed to see how yield of 

selected crops of Pakokku Township were changed. The simple regression analysis 

showed that yield of monsoon and summer paddy was increasing with coefficient of 

138.5 and 65.8 respectively. The yield of monsoon and winter groundnut was also 

increasing with coefficient of 30.52 and 23.58 respectively. Moreover, the yields of 

monsoon and summer sesame were increasing with coefficient of 32.50 and 13.36 

respectively. The increase in yield of respective crops can be attributed to better 

management practices like increase in fertilizers and pesticides used and also climatic 

factors. 

 Empirical analysis showed  that the climate change had negative impact on yield 

of paddy and positive impact on yield of groundnut and sesame in Pakokku Township. 

The maximum temperature had significant relationship with yield of all selected crops of 

Pakokku Township. Only the minimum temperature had significant relationship with 

yield of paddy while rainfall had significant relationship with yield of groundnut.  

 

8.2 Recommendation 

The impacts of climate change on livelihoods of rural people in Pakokku 

Township need a multiple approach to tackle the issues. According to the results, 

agriculture sector was influenced by the impacts of climate change. Therefore, more 

improved technology; suitable varieties, trainings for farmers are recommended to 

combat with the risk associated due to climate change.  Moreover, local cropping 

calendars should be updated to suit the changing weather pattern and disseminate to the 
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community. Livestock rearing also faced the negative impact of climate change. Hence, 

livestock tenders must be followed by government adaptation policies about the so that 

they can adapt to climate change without unnecessary losses to livestock production as 

revealed in this study. There is also needed to reduce landless poor and unemployment by 

enhancing the microfinance efficiency and creating employment opportunities in order to 

cope the impacts of climate change. 

Policies that are aimed at promoting farm-level awareness need to emphasize the 

critical role of provision of improved formal extension together with information about 

climate change. This suggests that government would use the extension methods to 

spread the message of climate change. Educational and outreach program on climate 

change should also be encouraged.  

A system of agricultural disaster insurance or weather index insurance should be 

introduced in Myanmar to compensate for losses by farmers and livestock tenders through 

drought and flood. A drought and flood management system could include relief activities 

for the welfare of those who are impoverished and who cannot afford to take disaster 

insurance. Agricultural planning must be in a position to respond to short and long-term 

changes in climate and vegetation. Agricultural planning must also be able to respond to 

changes in climate and vegetation, in particular climate change in the study area. 

Policies for setting up crop varieties and animal breeding zone providing high 

tolerant breeds and varieties to drought are the first priority in adaptation policies in 

agricultural production. Policies should encourage applying sustainable integrated, 

developing tree systems around farming systems, diversifying crops and livestock model 

especially in the Dry Zone. In addition, appropriate policies and mechanisms need to be 

developed for this purpose. The policies and mechanisms have to balance among 

economic, society and environment aspects. 

Based on the research findings, as major source of climate change information 

was radio and television, therefore, dissemination of climate information by radio should 

be promoted with more attractive and effective programs.  Moreover, the   information 

should be disseminated by timely and regularly. In foster the adaptation of rural 

households to climate change in the study area, it should be encouraged not only in the 

scope of training, education and information dissemination programs, but also in the 

scope of loan and credit for their income generation.  
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It was seen that climate change would negative impacts on paddy yields in 

Pakokku Township for which it is needed to give more important by introducing suitable 

variety and appropriate technologies so that farmers are able to adapt to the situations. 

This study was conducted in only four villages within a Township. More 

researches would be needed on the climate change related rural livelihoods in order to 

generalize the findings.  This study recommends that more studies on the climate change 

and its impacts in Myanmar are required at local level as the generalized information is 

not sufficient for local level adaptation. In addition, climate change adaptation and 

mitigation policies should be developed at national level for managing future impact of 

climate change on community and for adaptation to climate change. 
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APPENDICES 
 

Appendix 1 Flood data during 10 years (2000-2010) in States and Regions 

No. State/ 
Region 

No. of 
disaster 

No. of 
houses 

damaged 

No. of 
households 

No. of 
population 

affected 

Losses 
in   

Kyat 
(million) 

Support  
in Kyat 
(million) 

1 Kachin State 10 5942 7970 20584 134.75 46.922 
2 Kayah State - - - - - - 

3 Kayin State 11 1347 2314 7564 - 72.845 

4 Chin State 1 1 1 3 - 0.009 

5 Mon State 12 2580 2580 13624 101.93 10.183 

6 Rakhine State 12 1518 1716 4708 18.9 18.91 

7 Shan State 17 1612 1706 6972 15.5 3.27 

8 Bagon 
Region 

3 820 841 3764 - 0.45 

9 Ayeyarwaddy 
Region 

6 625 625 2356 10.43 3.73 

10 Magway 
Region 

5 156 180 733 19.57 2.37 

11 Mandalay 
Region 

23 5633 5689 24835 - 2346 

12 Sagaing 
Region 

35 19258 21014 100868 254.41 61.66 

13 Yangon 
Region 

7 3104 3104 14220 - 1.58 

14 Taninthayi 
Region 

6 1720 1778 8581 - 10.895 

 Total 148 44316 49518 208812 555.49 256.284 

Source: http://www.rrdmyanmar.org/index.php?name=disater&id=35&m=7 
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Appendix 2 Cyclone data during 10 years (2000-2010) in States and Regions 

No. 
State/ 

Region 
No. of 

disaster 

No. of 
houses 

damaged 

No. of 
households 

No. of 
population 

affected 

Losses 
in   Kyat 
(million) 

Support  
in Kyat 
(million) 

1 Kachin State 2 4 4 23 0.4 0.039 
2 Kayah State 2 15 15 73 - 0.16 

3 Kayin State - - - - - - 

4 Chin State - - - - - - 

5 Mon State 21 876 880 4535 111.99 7.36 

6 Rakhine State 31 7614 12735 126026 3153.54 `06.37 

7 Shan State 26 431 702 1539 44.34 6.225 

8 Bagon 
Region 

14 1605 1733 7346 4.05 14.09 

9 Ayeyarwaddy 
Region 

47 335224 349852 1748544 118.64 36.74 

10 Magway 
Region 

10 345 344 4831 10.05 10.715 

11 Mandalay 
Region 

7 145 145 515 - 1.04 

12 Sagaing 
Region 

7 441 440 1515 21.84 0.66 

13 Yangon 
Region 

33 2780 2828 10175 110.605 19.661 

14 Taninthayi 
Region 

9 108 112 603 - 1.044 

 Total 208 349588 369791 1905724 3575.455 204.104 

Source: http://www.rrdmyanmar.org/index.php?name=disater&id=35&m=7 
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Appendix 3 Other Disaster Data During 10 years (2000-2010) in States and Regions 

No. State/ Region No. of 
disaster 

No. of 
houses 

damaged 

No. of 
households 

No. of 
population 

affected 

Losses 
in   Kyat 
(million) 

Support  
in Kyat 
(million) 

1 Kachin State 3 488 488 - - 4.86 
2 Kayah State 3 - 220 - - 0.71 
3 Kayin State 6 3 637 1181 6.3 4.916 
4 Chin State 14 2 143 7259 0.03 2.366 
5 Mon State 2 117 117 376 - 1.241 

6 Rakhine 
State 6 101 2561 12814 1.9 3.22 

7 Shan State 6 923 2323 873 - 25.795 

8 Bagon 
Region 2 289 289 295 0.4 0.675 

9 Ayeyarwadd
y Region 4 127 127 201 - 4.667 

10 Magway 
Region 3 - 250 124 - 2.54 

11 Mandalay 
Region - - - - - - 

12 Sagaing 
Region 1 41 41 123 0.025 0.39 

13 Yangon 
Region 3 65 65 257 0.35 1.13 

14 Taninthayi 
Region 10 374 374 1394 1.03 1.185 

 Total 63 2530 7635 24897 10.035 53.477 
Note: Other disaster includes migration, disaster by rats, insurgency and landslide       

Source: http://www.rrdmyanmar.org/index.php?name=disater&id=35&m=7 

 

Appendix 4 Local Peoples’ Adaptation Strategies  

 Respondents 
Variables Frequency  Percent  

Change time of sowing 10 13.3 
Planting Trees 6 8.0 
Planting supplementary feed 5 6.7 
Seasonal migration 4 5.3 
Different Crop Varieties 3 4.0 
Soil Conservation 3 4.0 
No Adaptation 44 58.7 
Total 75 100 
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Appendix 5 Perceive of Climate Change for Different Livelihoods of Respondents 

 

Farm 
Households 

(n=51) 

Livestock 
Tender 

Households 
(n=30) 

Other (Off-
farm and Non-

farm) 
households 

(n=31) 

Total 
Households 

(n=112) 

 
Frequency % Frequenc

y % Frequenc
y % Frequenc

y % 

-Access 
information 34 66.

7 19 63.3 20 64.
5 73 65.2 

Pearson chi-square  P=.951ns     

Source of information        
Radio 18 35.

3 8 26.7 8 25.
8 34 30.4 

Television 7 13.
7 4 13.3 4 12.

9 15 13.4 

Journals 
and 
newspaper 

7 13.
7 3 10.0 5 16.

1 15 13.4 

Friends and 
Relatives 2 3.9 4 13.3 3 9.7 9 8.0 

Pearson chi-square  P=.900ns     
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Appendix 6 Regression Results of Climate Variables and Yield of Paddy 
 

Variables Entered/Removedb 
Model Variables Entered Variables Removed Method 

1 avgrainfall, minimum 
temperature, maximum 

temperaturea 

. Enter 

a. All requested variables entered. b. Dependent Variable: yield of paddy 
Model Summary 

Model R R Square Adjusted R Square Std. Error of the 
Estimate 

1 .671a .450 .391 469.33114 

a. Predictors: (Constant), avgrainfall, minimum temperature, maximum temperature 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 5049650.746 3 1683216.915 7.642 .001a 

Residual 6167608.159 28 220271.720   
Total 1.122E7 31    

a. Predictors: (Constant), avgrainfall, minimum temperature, maximum temperature 

b. Dependent Variable: yield of paddy    

Coefficientsa 

Model Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

B Std. Error Beta 
1 (Constant) -5418.271 2740.249  -1.977 .058 

maximum 
temperature 

151.544 81.026 .453 1.870 .072 

minimum 
temperature 

154.993 51.622 .473 3.002 .006 

avgrainfall 3.966 3.717 .240 1.067 .295 

a. Dependent Variable: yield of paddy    
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Appendix 7 Regression Results of Climate Variables and Yield of Groundnut  
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 rainfall, maxitemp, minitempa . Enter 

a. All requested variables entered. b. Dependent Variable: gntyield  

Model Summaryb 

Model R R Square Adjusted R Square Std. Error of the 

Estimate 

Durbin-Watson 

1 .880a .775 .751 192.81543 .803 

a. Predictors: (Constant), rainfall, maxitemp, minitemp  

b. Dependent Variable: gntyield   

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 3581924.047 3 1193974.682 32.115 .000a 

Residual 1040978.089 28 37177.789   

Total 4622902.136 31    

a. Predictors: (Constant), rainfall, maxitemp, minitemp   

b. Dependent Variable: gntyield     

Coefficientsa 

Model Unstandardized Coefficients Standardized Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 6158.648 1268.794  4.854 .000 

maxitemp -145.985 43.367 -.478 -3.366 .002 

minitemp 15.584 18.338 .195 .850 .403 

rainfall -4.948 1.407 -.678 -3.517 .002 

a. Dependent Variable: gntyield    
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Appendix 8 Regression Results of Climate Variables and Yield of Sesame 
 

Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 avgrainfall, 
maximum temperature, 
minimum temperaturea 

. Enter 

a. All requested variables entered. b. Dependent Variable: yield of sesame 
Model Summary 

Model R R Square Adjusted R Square Std. Error of the 
Estimate 

1 .646a .417 .355 149.17260 

a. Predictors: (Constant), avgrainfall, maximum temperature, minimum temperature 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 446470.798 3 148823.599 6.688 .002a 

Residual 623069.029 28 22252.465   
Total 1069539.827 31    

a. Predictors: (Constant), avgrainfall, maximum temperature, minimum temperature 
b. Dependent Variable: yield of sesame    

Coefficientsa 

Model Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

B Std. Error Beta 
1 (Constant) 2637.141 596.373  4.422 .000 

maximum 
temperature 

-71.129 23.645 -.701 -3.008 .006 

minimum 
temperature 

4.654 13.814 .081 .337 .739 

avgrainfall .367 1.075 .053 .341 .736 
a. Dependent Variable: yield of sesame    
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Appendix 9 Map of the Study Area 
 

 

 
 

Pakokku Township 


