
 

 

AGRICULTURAL VULNERABILITY AND ADAPTATION TO 

CLIMATE CHANGE: A CASE OF RICE FARMERS IN THE 

SOUTHERN PART OF BANGLADESH 

 

FAIJUL ISLAM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 DEPARTMENT OF AGRICULTURAL ECONOMICS  

SHER-E-BANGLA AGRICULTURAL UNIVERSITY  

SHER-E-BANGLA NAGAR, DHAKA -1207  

 

 

JUNE, 2018 

  



 

 

AGRICULTURAL VULNERABILITY AND ADAPTATION TO 

CLIMATE CHANGE: A CASE OF RICE FARMERS IN THE 

SOUTHERN PART OF BANGLADESH 

BY 

FAIJUL ISLAM 

REGISTRATION NO.: 10-04020 

A Thesis  

Submitted to Department of Agricultural Economics under the Faculty of Agribusiness 

Management  

Sher-e-Bangla Agricultural University, Dhaka,  

in partial fulfillment of the requirements  

for the degree of  

 

MASTER OF SCIENCE  

IN  

AGRICULTURAL ECONOMICS  

SEMESTER: JULY-DECEMBER, 2016 

 

APPROVED BY 

 

 

( Dr. G M Monirul Alam ) 

Supervisor 

Associate Professor 

Department of Agri- Business 

Bangabandhu Sheikh Mujibur Rahman 

Agricultural University, Gazipur, Bangladesh, and 

Adjunct Research Fellow, University of 

Southern Queensland, Australia. 

 

 

 ( Dr. Rokeya Begum ) 

Co-supervisor 

Professor 

Department of Agricultural 

Economics  

Sher-e-Bangla Agricultural 

University, Dhaka, 

Bangladesh.  

 
   

(Professor Gazi M.A. Jalil) 

Chairman 

Department of Agricultural Economics 

Sher-e-Bangla Agricultural University, Dhaka. 

 

 



http://www.sau.edu.bd/




ii 
 

ACKNOWLEDGEMENTS 

First of all I would like to thank Almighty Allah, the most merciful and 

compassionate, the most gracious and beneficent to Whom every praise is due 

and to His prophet Mohammad (SM) Who is forever a torch of knowledge and 

guidance for humanity as a whole with whose delighting the present and 

endeavor beautiful. All praises are due to the omnipotent, omnipresent and 

omniscient Allah, Who enabled me to pursue my higher studies in Agricultural 

Economics and to complete the research work and this thesis successfully for 

the degree of Master of Science in Agricultural Economics. 

Let me take this opportunity to thank Dr. G M Monirul Alam for being a 

fantastic supervisor throughout my research. He has provided me with thought-

provoking comments on each draft of this thesis. Without his encouragement, 

timely suggestions and proper guidance, it was impossible for me to complete 

this thesis. I express my sincere gratitude for everything I have learnt from him, 

and for everything he has done for me. 

I express my heartfelt gratitude to my Co-supervisor, Professor Dr. Rokeya 

Begum, for her productive criticism, thought-penetrating comments and 

innovative ideas on each draft which were really crucial to the completion of 

this thesis. I have learnt many things from her. Without her punctuality in 

looking at my documents, it would have been difficult for me to submit this 

thesis. 

Sincere thanks also go to Dr. Shamsul Alam, Member (Senior Secretary), 

General Economics Division, Planning Commission, Bangladesh, for his 

precious suggestion to carry on a research on climate change and some other 

issues.  

Professor Gazi M.A. Jalil, Chairman, Department of Agricultural Economics, 

Sher-e-Bangla Agricultural University, Dhaka, demands cordial thanks for 

encouraging me always and his invaluable suggestions were also very helpful 

to complete this thesis indeed.  



iii 
 

Professor Dr. Mohammad Mizanul Haque Kazal, Dean, Faculty of 

Agribusiness Management, Sher-e-Bangla Agricultural University, Dhaka, also 

deserves sincere thanks for his useful comments on the early draft of my 

questionnaire. His comments enriched my way of thinking. 

Discussions with Dr. Md. Sadique Rahman, Associate Professor, Department 

of Management and Finance,Sher-e-Bangla Agricultural University, Dhaka, 

provided me with clear guidelines on how I should proceed with the collected 

data. I thank him for his intellectual instructions and mental support as well.  

Advice from Mr. Ripon Kumer Mondal, Associate Professor, Department of 

Agricultural Economics, Sher-e-Bangla Agricultural University, Dhaka, has 

been a great source of inspiration for me to start this thesis. 

Warm thanks go to Hayder Khan Sujan, Lecturer, Deparment of Development 

and Poverty Studies, Sher-e-Bangla Agricultural University, Dhaka, who 

provided me unlimited inspiration and time which was really an energy to 

complete this thesis.  

Suggestion from Mr. K.J. Ferdouse, Chemist, Plant Protection Wing, and 

former Upazilla extention officer of Golacipa, Department of Agricultural 

Extension, Khamarbari, Dhaka,  has been a great source of inspiration for me to 

select the study area.   

My wholehearted thanks go to Upazilla Agricultural Extension Officers and 

Sub Assistant Agriculture Officer of both Betagi and Golacipa Upazillas. They 

cooperate me during fieldwork which was truly helpful for data collection. 

Last but not least, sincere thanks to my family members. My beloved wife, 

Shams Jerry Rahat, has sacrificed a lot for me to complete this thesis. She has 

really been a source of tremendous trust, confidence and encouragement for 

me. At the end, I beg pardon to my well-wishers, for my inability to provide 

them all of the time they might have wanted from me.  



iv 
 

CONTENTS 

 

ABSTRACT        i-ii  

ACKNOWLEDGEMENT               ii-iv  

CONTENTS        v  

LIST OF TABLES       x  

LIST OF FIGURES       xi  

ABBREVIATIONS AND ACRONYMS        xii-xiii 

CHAPTER 1   I NTRODUCTION               1-11 

1.1. Background      1  

1.2. Climate change and rice cultivation in Bangladesh 2 

1.3. Adaptation strategies and vulnerability of farmers 5  

1.4. Objectives of the study     8 

1.5. Research questions     8 

1.6. Conceptual framework     9  

   5.4. Contribution of the research     11 

1.7. Organization of the thesis    11 

 

 

 

CHAPTER                  TITLE                                                                                 PAGE 

NO. 



v 
 

CHAPTER 2 REVIEW OF LITERATURE                      3-28 

2.1. Introduction       13 

2.2. Adaptation strategies and vulnerability of farmers  13 

to climate change  

2.3. Gaps in the existing literature     28 

CHAPTER 3 METHODOLOGY            29-41 

3.1. Introduction       29 

3.2. Topography of Bangladesh     29 

3.3. Description of the study area    30 

3.4. Study population and sampling strategy   32 

3.5. Questionnaire survey     33 

3.5.1. The design of the questionnaire   33 

3.5.2. Validity and reliability of the questionnaire  35 

3.5.3. Pre-piloting of the questionnaire    35 

3.5.4. Piloting the questionnaire     36  

3.5.5. Conducting the survey     36 

3.5.6. Data coding, entry and cleaning    36 

3.6. Data analyzing methods     37

 3.6.1. Descriptive Analysis     37 

3.6.2. Coping Strategy Index    37 

3.6.2. Model Specification     38  







viii 
 

CHAPTER 5 CONCLUSION, POLICY IMPLICATIONS  

AND LIMITATION           64-68 

5.1. Introduction       64 

5.2. Summary of the findings    64 

5.3. Policy implications and recommendations   66 

5.4. Limitations and future research focus  68 

REFERENCE             69-82 

APPENDICES             83-90  

 

 

 

 

 

 

 

 

 

 

 

 



ix 
 

LIST OF THE TABLES 

TABLE                       TITLE                                                                      PAGE NO. 

Table 3.4   Sample size of the population    32 

Table 4.2.1  Age Distribution       42 

Table 4.2.2   Educational status      43 

Table 4.2.3  Occupational status      43 

Table 4.2.4  Gender and marital status      44 

Table 4.2.5  Farm size and ownership     45 

Table 4.2.6  Income status       45 

Table 4.3  Livelihood status and institutional accessibility   46 

of the farmers. 

Table 4.3.1   Access to weather information and medical services  47 

Table 4.3.2  Access to medical services      47 

Table 4.9  Coping Strategies Index      56 

Table: 4.11   Estimated results from MNL model   61 

 

   

   

 

 

 





xi 
 

LIST OF ABBREVIATIONS AND ACRONYMS 

AIC  Agricultural Information Centre 

BADC  Bangladesh Agricultural Development Corporation and  

BSRRSO  Bangladesh Space Research and Remote Sensing Organization  

BARC  Bangladesh Agricultural Research Council 

BBS   Bangladesh Bureau of Statistics 

BCCSAP Bangladesh Climate Change Strategy and Action Plan 

BINA  Bangladesh Institute of Nuclear Agriculture 

BRRI   Bangladesh Rice Research Institute 

DAE   Department of Agricultural Extension 

et al.   and others (at elli) 

FAO   Food & Agriculture Organisation 

FGD   Focus Group Discussion  

GCM   Global Climate Model 

GDP  Gross Domestic Product 

GoB  Government of Bangladesh 

HYVs  High yielding varieties 

IIA   Independence of irrelevant alternatives 

IPCC   Intergovernmental Panel on Climate Change 

IWRM  Integrated Water Resource Management 

JSC    Junior School Certificate 

KII   Key Informant Interview  

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwiLyuOuv5HjAhUN7nMBHbmCBBwQFjAAegQIAxAB&url=http%3A%2F%2Fwww.bd.undp.org%2Fcontent%2Fbangladesh%2Fen%2Fhome%2Foperations%2Fprojects%2Fenvironment_and_energy%2Finclusive-budgeting-and-financing-for-climate-resilience1%2Fnational-policies-and-strategies%2Fbangladesh-climate-change-strategy-and-action-plan--bccsap--.html&usg=AOvVaw0oS3SlR7kbrhQSn3RVyaVu
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwiLyuOuv5HjAhUN7nMBHbmCBBwQFjAAegQIAxAB&url=http%3A%2F%2Fwww.bd.undp.org%2Fcontent%2Fbangladesh%2Fen%2Fhome%2Foperations%2Fprojects%2Fenvironment_and_energy%2Finclusive-budgeting-and-financing-for-climate-resilience1%2Fnational-policies-and-strategies%2Fbangladesh-climate-change-strategy-and-action-plan--bccsap--.html&usg=AOvVaw0oS3SlR7kbrhQSn3RVyaVu


xii 
 

MNL   Multinomial logit 

NAPA   National Adaptation Program of Action  

NCSA  National Capacity Self-Assessment  

NGOs  Non Government Organizations  

No.   Number 

PSC   Primary School Certificate  

SAAOs  Assistant Agricultural Officers 

SPSS   Statistical Package for Social Sciences  

sq. km  Square Kilometer 

SSC   Secondary School Certificate  

T. Aman  Transplanted Aman 

UNCCD  United Nations Convention to Combat Desertification 

UNDP  United Nations Development Programme 

UNFCCC United Nations Framework Convention on Climate Change 

VIF  Variance Inflation Factor 

WB  World Bank 

 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjYj9_ZvpHjAhVlmuYKHWC2C_sQFjAAegQIAxAB&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FVariance_inflation_factor&usg=AOvVaw39FcOQct2OEPZVWf72UUez
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjYj9_ZvpHjAhVlmuYKHWC2C_sQFjAAegQIAxAB&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FVariance_inflation_factor&usg=AOvVaw39FcOQct2OEPZVWf72UUez


Page | 1 
 
 

CHAPTER ONE 

INTRODUCTION 

 

1.1. Background  

Bangladesh is only 147,570 km2 in South Asia with a population density of 

about 1,115.62 persons/km2 (World Population Review, 2019). The country is 

considered as one of the most vulnerable countries to climate change (World 

Bank, 2013; IPCC, 2007). Extreme climatic hazards such as floods, sea level 

increase, cyclonic storm surges, riverbank erosion, saline intrusion, and 

drought present significant risks to the life, livelihoods, and food safety of 64 

percent of the farm-dependent rural population (Alam, 2016; GoB, 2011; 

IPCC, 2007). Bangladesh ranks 160 out of 181 climate vulnerability nations as 

well as the 33rd most susceptible nation to climate change (GAIN, 2017).The 

topography and geographical location of Bangladesh makes it especially 

vulnerable to extreme weather occurrences such as hurricanes, floods and 

storm surges (MFAN, 2018). Its vulnerability is triggered not only by its 

biophysical variables (being a flat, small, delta nation subjected to floods and 

cyclones) (Ayers et al., 2014) but also by its socioeconomic variables (such as 

elevated agricultural reliance, population density, and poverty) (Thomas et al., 

2013).  

 

Bangladesh is an agricultural country. However, agriculture is highly 

susceptible to climate change. It is anticipated that climate change have a 

negative effect on agricultural yields in the 21st century through greater 

temperatures, more variable rainfall and extreme climate events such as floods, 

cyclones, droughts and rising sea levels (WB 2010; IPCC 2007; Isik & 

Devadoss 2006; Molua, 2002). Rice is one of the most important crop to feed 

the increasing population of the world (Shimono et al., 2010). More than half 

of the world's population lives on rice (Maclean and Dawe, 2002). Rice is a 

staple crop in Bangladesh (Alauddin and Quiggin, 2008). Thus, any decrease in 
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irrigation places pressure on the accessibility of soil and surface water 

(Alauddin and Quiggin, 2008). Optimum temperatures for maximum 

photosynthesis range from 25 °C to 30 °C for rice under the climatic conditions 

of Bangladesh (Basak, 2010).  

Rain-fed T.aman rice is also susceptible to enhanced variability in rainfall and 

heavy runoff from time to time. The arable land is constantly decreasing during 

the Aus season owing to low productivity and constant and extremely dry 

periods in summer (Islam et al., 2017; Sarker et al., 2014; Ruane et al., 2013).  

Temperatures in Bangladesh have increased over the previous three centuries 

(GOB & UNDP, 2009), especially during the monsoon season, and they have 

increased by 0.7oC per decade across Bangladesh (Ahsan et al., 2011). By 2030 

the average temperature would rise by 1°C and by 1.4°C by 2050 (IPCC, 2007; 

FAO, 2006). Rainfall is extremely variable and the distribution has been 

increasingly uneven (Ahsan et al., 2011). The number of days without rain is 

increasing, although the total annual rainfall remains almost the same. Rainfall 

produces extreme events like floods and droughts which have noticeably 

adverse impacts on rice yields and production of Aman rice was declined by 

20% to 30% in the northwestern region in 2006 when a drought occurred 

(UNDP, 2007; GOB & UNDP, 2009). Since independence in 1971, the country 

has experienced 12 severe droughts, which affected nearly 50% of the land area 

(Shahid & Behrawan, 2008; Ahmed, 2006). The Barind Tract (a northwestern 

upland region with hard red clay soil) is expected to be at higher risk of 

droughts by 2050, due to a potential temperature rise of 2°C and a 10% drop in 

precipitation (FAO, 2007; FAO, 2006). Rice growing calendar is shown in 

Figure 1.2a The production of rice has been increased over the years in 

Bangladesh (Figure 1.2.b). 
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Fig 1.2.a : Agro climatic conditions and rice calendar of Bangladesh. 

A. The line graph (continuous line) shows monthly maximum temperature (°C) 

and the broken line shows monthly minimum temperature (°C); the bar graph 

showing the mean monthly precipitation (mm) throughout the year. 

B. The above block arrows indicate the different kinds of stresses induced by 

the agro climatic parameters throughout the year and the lower block arrows 

with dashes represents the rice crop calendar of Bangladesh. 

Source: Adapted from Shelley et al. (2016). 
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Fig 1.2.b. Trends of rice production and rice cultivated area over time in 

Bangladesh. 

A. Production of rice in different growing seasons i.e., aus, aman, and boro and 

total production of rice for the period 1949 to 2014. 

B. Trend of rice cultivated area in different growing seasons and total 

cultivated area for the period 1971 to 2006. 

Source: Adapted from Shelley et al. (2016). 

 

1.3. Adaptation strategies and vulnerability of farmers  

Adaptation to climate change and variability refers to the adjustments in 

human-environment systems in response to actual and/or anticipated climatic 

conditions to avoid or to alleviate related risks or to realize potential 

opportunities (IPCC, 2007;  IPCC, 2014; IPCC, 2007).  



Page | 6 
 
 

The government of Bangladesh is committed to reducing the vulnerability of 

climate change. The National Adaptation Program of Action (NAPA) was 

launched in 2005. It has identified 15 priority activities with a special focus on 

agriculture and water resources.  

 

The National Capacity Self-Assessment (NCSA) for implementing the 

provisions of multilateral agreements, including the UNFCCC and UNCCD, 

was launched in 2007. It has put a high priority on capacity building for climate 

change adaptation. The government prepared the Bangladesh Climate Change 

Strategy and Action Plan (BCCSAP) in 2008 and revised it in 2009. The Sixth 

Five Year Plan approved in 2011 emphasized mainstreaming and strengthening 

climate change adaptation across various sectors including improved crop 

production practices, enhancing public awareness, climate research, and data 

collection.  

 

Adaptation in rice farming includes disaster-tolerant and short-lived rice 

varieties, intensive irrigation, water-saving non-rice crop cultivation, integrated 

crop-farming, and homestead gardening (Alam et al.,2016; Arimi, 2014; Yu et 

al., 2010; FAO, 2006). Adaptation and cultivation of HYVs would decrease 

yield losses, combat pest assaults and illnesses, and at the same time boost 

yields.  

 

Scholars mentioned that adaptation is one of the key policy options that 

determine the severity of the impact of climate change on agriculture (Lobell et 

al., 2008; Adger et al., 2003). Understanding the determinants of adaptive 

capacity is crucial to explaining the local autonomous adaptation process. All 

adaptation approaches require greater natural, social and economic resources 

and the adoption result for individual households depends on how access to the 

resources is distributed (McDowell and Hess, 2012).  
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1.6. Conceptual framework  

Greenhouse gases emissions from human activities are responsible for climate 

change (Li et al., 2011; IPCC, 2007). Climate change leads to increased 

temperatures, changing rainfall patterns and amounts, and a higher frequency 

and intensity of extreme climate events such as floods, cyclone, droughts, and 

heat wave (Roudier et al., 2011; Tirado et al., 2010; IPCC, 2007). Temperature 

increases and erratic rainfall patterns affect crop agriculture most directly and 

adversely (Alam et al., 2018b; Lansigan et al., 2000; Rosenzweig & Tubiello, 

2008; Almaraz et al., 2008). Changing climate over time affects rice crop 

production adversely (Behnassi, 2011).  

 

The channels of the impacts of climate change are depicted in Figure 3. 

Changes in climate generally involve changes in two major climate variables: 

temperature and rainfall. The increase in temperature shortens the phenological 

phases of crops (such as planting, flowering and harvesting) (Roudier et al., 

2011; Teixeira et al., 2011; Liu et al., 2010) and affects plant growth and 

development. The fluctuations and occurrence of extreme climate events 

reduce rice yields significantly, particularly at critical crop growth stages 

(Teixeira et al., 2013; Lansigan et al., 2000).  

 

Rainfall extremes, through droughts and floods are very detrimental to rice 

productivity. Higher and/or heavy rainfall results in higher yield losses through 

flooding (Roudier et al., 2011; Reid et al., 2007; Rosenzweig et al., 2002). In 

contrast, insufficient rainfall leads to greater drought frequency and intensity, 

while increased evaporation leads to complete crop failure (Liu et al., 2010; 

Reid et al., 2007). To develop the concept of climate change, clarification of 

some term is given in Appendix A.  
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Figure 1.6.: Conceptual framework of the study. 
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Chapter 3 outlines the detail of methodology employed in the research 

including a description of the study area, data source, analytical approach, 

model specification. 

Chapter 4 describes the results and discussion of livelihood status, 

demographic information, farmer perception about climate change, food status 

throughout the year, barriers of adaptation and adapt to adaptation and the 

specified empirical models assessing the determinants of choices of adaptation 

strategy. 

Chapter 5 concludes the study with policy implication and future research 

directions. 
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CHAPTER TWO 

REVIEW OF LITERATURE 

 

2.1. Introduction 

This chapter outlines a detailed review of literature on climate change and its 

impact on agriculture particularly rice cultivation, adaptation strategies and 

vulnerability of farmers both in Bangladesh and global context. The gaps in the 

existing literature are discussed in Section 2.3. 

 

2.2. Adaptation strategies and vulnerability of farmers to climate change  

Minar et al. (2018) said that particularly at-risk coastal environments include 

mangroves, marsh deltas, low-lying coastal plains, sandy beaches, coastal 

wetlands, estuaries, and coral reefs. There are two choices for minimizing the 

mitigation and adaptation effects. Mitigation and adaptation options for 

Bangladesh need to be considered, although the nation has very restricted 

mitigation scope. That's why mitigation includes executing worldwide 

initiatives, and more local adaptation. 

 

Amin (2018) recognized the potential for climate-resilient alternative 

livelihood practices to decrease climate change effects. Five focus group 

discussion (FGD) and 120 surveys were performed and interpreted for this 

research. Results indicated that housework and fishing were the most 

significant income-generating industries in Sreepur, Char phenua, Char 

mahisha, Elisha koralia under the Barisal district of Mehendiganj upazilla. This 

research indicates the prospect of climate-resilient alternative livelihood 

practices by evaluating the perceived fiscal importance of the loss of livelihood 

owing to absence of climate resilience and natural loss. 

 

Alam et al. (2017a) created a holistic strategy to evaluate the vulnerability of 

380 resource-poor rural riparian homes from char and river-bank populations in 



Page | 14 
 
 

Bangladesh, and tailored two main vulnerability assessment methods to the 

Livelihood Vulnerability Index (LVI) and the Climate Vulnerability Index 

(CVI) to integrate local and indigenous knowledge in the choice of sub-sub-

specific expertise. The values of LVI and CVI were discovered to differ 

between char and river bank societies, with families living in char lands 

showing the most vulnerability to climate change. This research discovered that 

riparian homes were susceptible owing to their relative inaccessibility and low 

living status, which is linked to climate effects on river morphology, resulting 

in erosion and property loss.   

 

Alam et al. (2017b) conducted research on perceptions of climate change and 

local adaptation policies of hazard-prone rural households in Bangladesh. 

Households acknowledged the impact of climate change on their livelihood 

assets, leading in an enhanced sense of vulnerability and resilience building. 

The research identified that significant approaches for adaptation include 

adopting new varieties of crops, altering planting times, homestead gardening, 

planting trees, and migration.  

 

Alam (2017) studied vulnerability of riparian households in Bangladesh. The 

study used IPCC framework to assess the livelihood and climate vulnerability. 

The main drivers of vulnerability were found to be livelihood strategies and 

access to food, water and health facilities. Livelihood of the riparian 

households follow a vicious cycle of poverty. The study suggested for targeted 

policies and developmental approaches to enhance the adaptive capacity of 

char land and river-bank households across Bangladesh.  

 

Kabir et al. (2017) noted a case study from a drought-prone village in western 

Bangladesh that investigated climate change trends and analyzed the dynamics, 

profitability and hazards of farmers ' adaptation. Adaptation interventions for 

farmers included modifications in crop systems, crop calendars, crop varieties, 
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Nahar (2016) created an aggregate farm household model to evaluate the effect 

on production, consumption, prices, welfare, and government's capacity to 

attain self-sufficiency in rice production of potential property loss and yields 

from climate change. The model is assessed on the Bangladesh rice market 

using information from the 2010 Household Income and Expenditure Survey in 

three alternative situations, and the findings showed that climate change 

contributes to productivity declines and national rice price increases. 

 

Alam et al. (2016) evaluated the determinants of household adaptation 

decisions and the obstacles to adaptation of Bangladesh's 380 hazard-prone 

vulnerable households and concentrated on the impact of institutional access 

and social capital on adaptation decisions as a means of supporting and 

sustaining local adaptation. The results showed that family units were 

implementing adaptation policies, such as crop diversification, tree planting 

(adopted by big and medium-sized farmers) and household gardening and 

migration (adopted by tiny and landless farmers), just as hurdles to adaptation 

were observed heterogeneously among farming communities where access to 

credit and lack of information were observed of appropriate adaptation 

strategies. 

 

Alam (2015) conducted a water scarcity research and droughts in many areas of 

the globe pose severe threats to farming communities ' livelihoods and the 

economy. This research explored the adaptation of rice farmers to water 

scarcity in a semi-arid climate in Bangladesh and identified variables that 

determine the adaptation response of farmers to address water scarcity. He 

showed that farmers with more farming experience, better education, and more 

safe tenure rights, better access to electricity and institutional equipment, and 

climatic impact consciousness are more likely to embrace alternative 

adaptation approaches. 
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The assessment showed a general rise of 30 percent over the previous 13 years 

in shrimp cultivation ponds. Agricultural soil and vegetation, respectively, 

reduced by 48% and 3%. Because of both land-use activity and natural dangers, 

Barren and built-up regions improved by 73%. Household data analysis 

showed that cyclones and storm surges had significant impacts on revenue, 

agricultural manufacturing and migration. 

 

Mottaleb et al. (2015) mixed information from the Bangladesh Household 

Income and Expenditure Survey (HIES) with Moderate Resolution Imaging 

Spectrora Diometer (MODIS), this research estimated household-level losses in 

rain-fed rice manufacturing. Using two limit assessment methods for Tobit, this 

research showed that rice production was considerably impacted by both 

drought and submergence. Findings disclosed that a one percent rise in the 

region impacted by drought at district level on average reduces the output of 

Aman seasonal rice by about 1382 kilograms per year and decreases the 

average rainfed household of 693 kilograms per year. They suggested that 

drought and submergence tolerant rice be disseminated and developed as well 

as short-lived rice varieties to minimize losses caused by drought and 

submergence during Aus and Aman rice seasons. 

 

Moniruzzaman (2015) collected a sample of 11,389 farmers across Bangladesh 

from 2000, 2005, and 2010 and 30 years shifting average rainfall and 

temperature against each year, using a multinomial logit model. He discovered 

a climate-sensitive crop option. He discovered the effect on crop selection of 

various climate change situations and discovered a shift in crop selection in 

Bangladesh. In particular, the rise in temperature will disturb the decision of 

rainfed Aman rice plants and make farmers choose Boro, Aus and other plants 

based on irrigation. Unlike temperature, scenarios for rain-fed rice crop 

selection are not harmful. 
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Mamun et al. (2015) evaluated the pattern of three major climate factors (e.g. 

temperature, rainfall and relative humidity) for Rajshahi, Bangladesh using 

time series data for the period 1972-2010 and evaluated the connection 

between the factors and the yield of three major rice plants (e.g. Aus, Aman 

and Boro). Ordinary Least Squares (OLS) findings disclosed the important 

impacts of climate factors on rice yields, and these impacts differ between the 

three rice plants. The research also assessed local understanding and resource-

based adaptation methods taken by farmers, such as changes in transplantation 

moment, changes in crop patterns, digging of ponds, choice of short-lived 

species, etc., to minimize the impact of climate differences on rice production, 

as well as suggesting the necessity and growth of temperature-tolerant of Aman 

and Boro. 

 

Chowdhury et al. (2015) tried to investigate the prospective effect of climate 

change on the output of three distinct rice plants in Bangladesh (i.e., Aus, 

Aman and Boro). On the basis of country-level time series data for the period 

1972-2014, a multiple regression analysis using the OLS technique is used to 

evaluate the climate-crop yield interrelations. They discovered that all climate 

factors had a substantial effect on the output of rice over the period under 

research, peak temperature is statistically important, and the yield of all three 

rice plants is badly affected, and rainfall is found to be important for all rice 

yields with beneficial impacts on Aus and Aman rice and adverse effects on 

Boro. They stressed the significance of adapting temperature-tolerant rice 

varieties and suggest that sustainable agriculture can play a crucial role in 

mitigating adverse effects of climate change.  

 

Alauddin et al. (2014) considered using information from 1800 Bangladeshi 

farm-households in eight drought-prone and groundwater-depleted counties of 

three climate areas and logit models, this research breaks new ground in the 

investigation of farm-level climate change adaptation. Results showed that 
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macro-level proof was backed by farmers ' perceptions of climate variability. 

Science-driven (e.g., drought-tolerant rice), environmental resource-depleting 

(e.g., groundwater) and crop-switching (e.g., non-rice plants) typified to reduce 

negative impacts of climate change adaptation policies. Some variables 

substantiated the choice of farmers to adapt substantially, such as severity of 

drought, extent of depletion of groundwater, level of education, farm size, 

access to climate data, and irrigation electricity, and agricultural subsidies. The 

main obstacles to adaptation were insufficient access to climate information 

and scientific research results, representing restricted irrigation facilities and 

resource base.  

 

Uddin et al. (2014) examined farmers' adaptation to degrading environmental 

circumstances probable to be caused or exacerbated by global climate change. 

They examined four key parts: (1) the rate of self-reported implementation of 

adaptive processes (coping strategies) as a consequence of climate change; (2) 

the ranking of prospective coping strategies based on their perceived 

significance for agricultural undertakings; (3) the identification of socio-

economic variables connected with the implementation of coping strategies; 

and (4) the ranking of prospective limitations for coping strategies. Results 

showed that most farmers identified themselves as having engaged in adaptive 

behaviour. Irrigation ranked first among farm adaptive measures among 14 

adaptation approaches, while crop insurance ranked the least used. They 

clarified by using the logit model that out of eight variables surveyed, age, 

education, family size, farm size, family earnings, and cooperative participation 

were substantially linked to self-reported adaptation. 

 

Rashid et al. (2014), in order to achieve viable adaptation alternatives in a 

climate vulnerable region, conducted a research to understand perception and 

adaptation policies at community level are essential. Findings revealed that the 

climate is unpredictable and with no favorable outlook or aspect connected 
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with this shift, variability has risen over time. Due to water-logging, local 

individuals viewed changes in precipitation patterns, leading in delayed rice 

planting, reduced yield and damaged sesame and mungbean plants. The 

prolonged summer periods with rising average temperatures led in lower crop 

development length, higher pest infestations, and lower returns. Communities 

are adapting to this evolving situation by adopting elevated yields of salt-

tolerant rice varieties, introducing fresh plants such as sesame and mungbean, 

and adopting tilapia, carp and prawn rice-fish plants instead of brackish water 

shrimp. 

 

Ayers (2014) assessed the mainstreaming process in Bangladesh, one of the 

nations with important advancement in preparation for adaptation and 

mainstreaming. The article starts by arguing for mainstreaming, exploring 

connections and trade-offs between adaptation and growth, and reviewing the 

mainstreaming literature. Secondly, it examines how mainstreaming can be 

implemented in practice by reviewing an current four-step structure. 

 

Amir et al. (2013) evaluated the effect of climate change and its effect on food 

security in Bangladesh's Kalapara Upazila district of Patuakhali and presented 

current climate change scenarios for Kalapara, evaluated the connection 

between climate change scenarios and agricultural manufacturing, and then 

prescribed climate change adaptive measures. The findings showed proof of 

climate change through climate data analysis, crop yields and perceptions of 

farmers. Evidence has been shown through the rise in temperature, rising 

natural disaster frequency, and uneven rainfall that directly affect Kalapara 

Upazila's food security situation. Climate change in Kalapara Upazila has led in 

a substantial decrease in agricultural production. The views of the people 

demonstrate that temperatures are increasing, there is no timely rainfall, and 

crop seasons are changing. They stated that absence of adequate understanding 

is the primary reason for adapting to these modifications. 
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flood risk exposure, flood issues, flood harm, and coping processes for nearly 

700 floodplain inhabitants residing without flood protection along the Meghna 

River. They showed that families with reduced revenue and less access to 

productive natural resources face increased exposure to flood risk and revenue 

and asset allocation disparities at the community level also tend to be greater at 

greater rates of risk exposure, suggesting that individual households are also 

jointly more susceptible. Regarding the identification of coping processes for 

dealing with flood incidents, they examined both the preparedness ex-ante 

family level for flood occurrences and the availability ex-post of community-

level assistance and disaster relief. 

 

 

Ahmed (2006) examined the attitudes of local people about previous and 

present climate change and its impact on rural livelihoods in Northwest 

Nawabganj and Naogaon, two drought-prone districts. More accurately, they 

stated that in the summer the average temperature had risen while the winter 

duration had decreased but with an improved amount of cold spells. It has been 

noted that the frequency of drought and the incidence of pests and illnesses 

linked to climate has risen in the study fields. Small and marginal farmers, 

salary workers, tiny traders / businessmen and fishermen are the main financial 

livelihoods recognized. Their primary adaptive methods include pond 

excavation and rainwater retention in canals, mango cultivation, and bird 

rearing for livestock and poultry.  

 

FAO (2006) analyzed the adaptive capacity of rural livelihood organizations in 

12 villages of four sub-districts in the northwestern districts of Chapai-

Nawobgonj and Naogaon. They estimated that in summer the average 

temperature had risen and reduced in winter. Rainfall, on the other hand, had 

become more variable and drought frequency had risen. Aman is the crop most 

impacted by drought: sometimes manufacturing losses are as high as 70%. To 
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CHAPTER THREE 

METHODOLOGY 

 

3.1. Introduction  

This chapter outlines the details of methodology in order to answer the research 

objectives. This includes description of the study area, data collection and their 

sources, the empirical models and their specifications employed in analyzing 

the data.  

3.2. Topography of Bangladesh  

The location of the country in South Asia is between 20º34' and 26º 38' north 

latitude and 88º01' and 92º41' east longitude (BBS, 2017).  Bangladesh is a 

subtropical monsoon country. The average winter temperature is 17-20.6ºC, 

average summer temperature remains at 26.9-31.1ºC and average rainfall varies 

across regions (Shahid, 2010; Shahid and Behrawan, 2008). 

 

Agriculture is the predominant source of livelihood in rural areas and 

contributing 11.70% in GDP and employing 42.7% of labour force (BBS, 

2017). Bangladesh is the fourth largest rice producing country in the world. In 

2015-2016 financial year, 51.804 million metric tons of rice was produced 

(BBS, 2017). Average size of farm holdings was 3.1 acres in 1960 (Rashid, 

1978) and it reduced to 1.23 acres/person in 2014 (WB, 2015). Land holdings 

are largely fragmented and there is a predominance of small and marginal 

farmers. There has been also significant land use change by bringing crop 

diversification from double to triple crops (Islam, 2015). In the year 2014-

2015, aman rice was cultivated in 48.44% and boro was42.40% of land (BBS, 

2014). T. aman is a rainfed crop and in other two seasons, irrigation is the 

source of water. Approximately, 60% of the cultivated area is under irrigation 

coverage (FAO, 2013) and rice accounts for 75.01% area of total cultivated 

area (BBS, 2014).  
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However, Bangladesh confronted loss in Boro rice production in changing 

climate (GAIN, 2015) and Aman season rice faces the most production losses 

due to natural hazards like floods, heavy downpour and water rush (BBS, 

2014). 

 

3.3. Description of the study area 

The study area for this research includes southern areas of Bangladesh where 

salinity and sea level rise are the emerging problem. After review of literature 

and newspapers reports the study areas were selected purposively. The study 

areas were Betagi Upazila of Barguna District and Galacipa Upazila of 

Patuakhali District. 

Betagi is under the Division of Barisal, Bangladesh. It is located at 22.4167°N 

90.1681°E . It has 22,156 households and a total area of 167.75 km². Betagi 

had a population of 110,926 where 49.95% male and 50.05%female. Average 

literacy rate were 87% (7+ years), compared to the national average of 72.4% 

(BBS 2017). There are some rivers such as Paira River, Bishkhali River, 

Khakdon River, Baleshwar River and Haringhata River. Agriculture is the main 

profession of the people. Fishing is also a prominent profession of this district. 

Paddy, jute, and different types of vegetables are the main product of 

agriculture sector. The vulnerability index of Betagi is included at Appendix B. 

 

 

 

 

 

 

Source: http://maps-of-bangladesh.blogspot.com/2010/05/political-map-of-barguna-district 

https://en.wikipedia.org/wiki/Upazila
https://en.wikipedia.org/wiki/Barguna_District
https://en.wikipedia.org/wiki/Upazila
https://en.wikipedia.org/wiki/Patuakhali_District
https://en.wikipedia.org/wiki/Barisal_Division
https://en.wikipedia.org/wiki/Bangladesh
https://tools.wmflabs.org/geohack/geohack.php?pagename=Betagi_Upazila&params=22.4167_N_90.1681_E_
https://tools.wmflabs.org/geohack/geohack.php?pagename=Betagi_Upazila&params=22.4167_N_90.1681_E_
https://en.wikipedia.org/w/index.php?title=Paira_River&action=edit&redlink=1
https://en.wikipedia.org/wiki/Bishkhali_River
https://en.wikipedia.org/wiki/Baleshwar_River
http://maps-of-bangladesh.blogspot.com/2010/05/political-map-of-barguna-district


https://en.wikipedia.org/wiki/Upazila
https://en.wikipedia.org/wiki/Patuakhali_District
https://en.wikipedia.org/wiki/Barisal_Division
https://tools.wmflabs.org/geohack/geohack.php?pagename=Galachipa_Upazila&params=22.1639_N_90.4306_E_
https://en.wikipedia.org/wiki/Bay_of_Bengal
https://en.wikipedia.org/w/index.php?title=Agunmukha&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Bura_Gaurang&action=edit&redlink=1
http://maps-of-bangladesh.blogspot.com/2010/05/political-map-of-patuakhali-district








Page | 36 
 
 

3.5.2. Validity and reliability of the questionnaire   

Validity and reliability are two very important issues in surveying. They are 

concerned with the psychological characteristics of measurement and its 

precision as measurements are hardly perfect, particularly in the case of 

questionnaire responses, which can be hard to measure accurately and hence 

often result in measurement errors (Williams, 2003).  

Validity of the questions in this questionnaire were theoretically defined and 

based on the literature on the impact of climate change and adaptation at the 

farm level. The variables or questions were drawn from the literature on the 

topic and reviewed by the academician. Therefore, the questions are content 

valid.   

Reliability of the questionnaire can be achieved by internal consistency 

(Williams, 2003). The internal consistency of the questionnaire was achieved 

by asking respondents questions in more than one way during face-to-face 

interview and testing consistency in responses.   

3.5.3. Pre-piloting of the questionnaire  

It is important to test a questionnaire in order to identify any ambiguities in the 

questions and to identify the range of probable responses for each question. 

The test is not a formal process rather more of an information gathering 

technique (Williams, 2003). Accordingly, the questionnaire was trialled with 

academics and discipline experts at Bangabandhu Sheikh Mujibur Rahman 

Agricultural University and Sher-e-Bangla Agricultural University. The 

questionnaire was also tested with the Upazilla Agriculture Extension Officer 

of Betagi and Galacipa  Upazillas as well as  SAAOs  in the study areas. The 

questionnaire was amended after each session. This procedure made the 

questionnaire unequivocal, suitable and acceptable to the final respondents.   
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3.6.4. Research design: An overview 

The below diagram (Figure 3.6.3.) links the research objectives, theories and 

approaches, data requirements, and major methods of analysis in this study.  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Figure 3.6.3. : Research design 

Source: Prepared by author, 2019 

The study: Agricultural Vulnerability and 

Adaptation to Climate Change: A Case of Rice 

Farmers in the Southern part of Bangladesh 
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percent farmers had primary education, 32.80 percent farmers had completed 

J.S.C level education, 7.50 percent farmers had completed their secondary level 

education. Literacy status is good at the study area compared to the national 

level literacy status. 

Table 4.2.2. Educational status 

Level of education  Percent (%) 

Illiterate 11.00 

Primary school certificate 48.70 

Junior school certificate 32.80 

Secondary School Certificate  7.50 

Source: Field Survey, 2019. 

 

4.2.3. Source of Income  

Agriculture provides employment about 41 percent of the labour forcea 

ccording to Quarterly Labour Force Survey 2015-16 (BER, 2017). In the study 

area, the selected farmers were engaged with various types of occupation along 

with rice cultivation. The occupation was classified into agriculture and non-

agriculture. It was observed from the figure that, crops farming is the main 

source of income about 78.25% income comes from crops farming. Around 84 

percent of the rural people of the country depend on agriculture for their 

livelihood directly or indirectly (Mirza et al., 2015). Some of them had 

opportunity to be engaged in other activities. The following table 4.2.3. showed 

that 4.19%, 6.26%, and 2.17% income comes from fisheries, livestock, duck 

and poultry and business respectively.  

 

 

Table 4.2.3. Source of income 

Types of occupation  Percent (%) 

 

Agriculture 

Crops 78.25 

Fisheries 4.19 

Livestock, Duck and 6.26 
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Poultry 

   

 

Non-Agriculture 

Business 2.17 

Other occupation 

(selling labour, 

rickshaw pulling, boat, 

handicrafts etc.) 

7.45 

Safety net (VGD/VGF, 

food for work etc.)  
1.18 

Charity (fitra, jakat) 0.5 

Source: Field Survey, 2019. 

 

4.2.4. Gender and marital status 

The proportion of women in the agricultural labour force increased from less 

than 20 per cent to 33.6 per cent of the total (Asaduzzaman 2010, citing 

Bangladesh Bureau of Statistics, various years). Table 4.2.4 depicts that 83.17 

percent of farmers were male and 16.83 percent were female. Women are less 

involved in agriculture compared to national data it means women 

empowerment is limited here. In the study area, 89.33 percent of the farmers 

were married and 10.67 percent were unmarried.  

 

Table 4.2.4. Gender and marital status 

Particulars Percent (%) 

Male 83.17 

Female 16.83 

Married 89.33 

Unmarried 10.67 

Source: Field Survey, 2019. 

 

4.2.5. Farm size and ownership  

The study farmers are categorized as: landless farmers (less than 49 decimal), 

small farmer (50-249 decimal), medium farmer (250-749 decimal) and large 

farmer (above 750 decimal) (GOB, 2009). The table 4.2 shows that in the 
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4.3.1. Access to weather information  

Accurate weather forecasting and its accessibility to farmers play a very 

important role, particularly in determining planting and harvesting times of 

crops. However, table 4.3.1 shows the major source of getting information was 

television. From television 42.10 percent farmers had access to weather 

information. 26.25 percent of the farmers had access to information through 

mobile phone. 

Table 4.3.1. : Access to weather information 

Information tools Percent 

Radio 9.05 

TV 42.10 

Mobile phone 26.25 

Neighbors 14.38 

NGO workers 4.17 

Extension Workers 4.05 

Source: Field Survey, 2019. 

 

4.3.2. Access to medical services 

The table 4.3.2 exhibits, in the study area 20 percent farmers had the access of  

medical service from MBBS doctor, 42.50 percent farmers had the access of  

medical service from village doctor, 35.83 percent farmers had the access of  

medical service from homeopathic doctor. A very few farmers received for 

medical service from quack. Table 4.3.2. : Access to medical services  

Types of treatment  Percent 

MBBS doctor 20.00 

Village doctor 42.50 

Homeopathic doctor  35.83 

Quack 1.67 

Source: Field Survey, 2019. 
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have been largely promoted by DAE (Department of Agricultural Extension) 

and also subsidized by the government (Shelley et al., 2016). Most of the 

farmers adopt horticultural crops than other crops in their field and homestead 

area. These crops include pulse, watermelon, potato, pulses, chickpea, sweet 

gourd, and onion (Alauddin and Sarker, 2014; BBS, 2014). The variety 

cultivated during the Boro season is relatively new in Bangladesh. 

 Supplementary irrigation during Aman and Aus seasons are often required due 

to inadequate and delayed rainfall. Small and landless farmers used 

supplementary irrigation more than large and medium farmers. Changing 

planting dates and others such as changing harvesting date, use of water saving 

technology and so on (Alauddin and Sarker, 2014) are more preferred by large 

and medium farmers compared to small and landless farmers.  

Any adaptation regulated and facilitated by institutions such as local or national 

government, national and international non-governmental organizations is 

defined as planned adaptation. Livestock, poultry and duck rearing and 

homestead gardening are the common adaptation strategies, though the 

negligible percentage of farmers are not adopting. Direct seeded rice, 

supplementary irrigation in Aman season and changing planting dates are least 

adapted strategies in the study area. Direct seeded rice is a broadcast variety, 

widely cultivated in Asian countries where both water scarcity and labor 

shortage are high (Kumar and Ladha, 2011).  
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4.10. Barriers to adaptation 

In the study area farmers appear some barriers to adaptation such as lack of 

weather and potential climate change and weather forecast information, lack of 

money, lack of knowledge concerning appropriate adaptation, shortage of 

labour, lack of water for irrigation, lack of market for selling products, lack of 

education, poor agricultural extension service delivery, poor information on 

early warning systems and inadequate knowledge of how to cope or build 

resilience (Figure 4.10 ).  

About 90% farmers mentioned lack of information about climate change is a 

barrier to adaptation (Figure 4.10). This scenario is crucial because information 

and knowledge are important to build perception which further influences 

adaptation (Apata et al., 2009). This survey depicts that 79.17% of farmers 

mentioned lack of knowledge concerning appropriate adaptation as a barriers to 

adaptation.  

Lack of financial resources in terms of credit, money or saving (74.17%) are 

also crucial barriers faced by farmers. Similar constraints are mentioned in 

earlier studies (e.g. Shrestha et al., 2017; Sarker et al., 2013; Deressa et al., 

2009) which are also in line with vulnerability scholarship. Poor agricultural 

extension service is also a crucial barrier to adaptation. Institutional 

accessibility of farmers such as financial institutions for credit, extension 

services, and information about climate conditions has a significant effect on 

the choice of adaptation (Alam et al., 2016).  
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4.11.1. Age of household head 

The age of the household head acts as a proxy for experience and so influences 

the adoption of adaptation strategies. The study found the household head's age 

was a significant positive (0.165) factor on adopting cultivation of non-rice 

crops. It implies that a one unit (year) increase in a respondent's age will 

increase the probability of adopting cultivation of non-rice rops by 0.165 

relative to the base category while the effect on the remaining options is 

negligible. Negative relationship implies that a one unit (year) increase in a 

respondent's age will decrease the probability of adopting the particular 

adaptation strategy. The same interpretation holds true for the other variables. 

It may be due to the fact that experienced people have good knowledge about 

weather and climate variability and thus adapt to this risk-aversion strategy. 

This finding is consistent with previous adaptation studies (Hisali et al., 2011; 

Deressa et al., 2009). 

 

4.11.2. Level of education 

The study found a significant positive relationship on the adoption of HYV 

crops and supplementary irrigation and cultivation of non-rice crops. This 

finding supports the empirical evidence that farmers with higher educational 

levels were likely to adapt better to climate change in the African context 

(Gebrehiwot and van der Veen, 2013; Deressa et al., 2011) and in Bangladesh 

(Alam, 2015; Alauddin and Sarker, 2014).  

 

4.11.3. Gender of household head 

This study found a significant positive relationship between adopting the 

strategies of cultivation of HYV crops, supplementary irrigation and livestock, 

duck and poultry rearing for male-headed households. This result is in 

accordance with the field experience.  
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4.11.4. Experience 

The model results found the farming experience was significant positive factor 

on adopting cultivation of HYV, supplementary irrigation, direct seeded rice 

and livestock, poultry and duck rearing. This implies that the probability of 

adaptation to climate change is greater for those who have more experience. 

This finding is consistent with previous adaptation studies (Hisali et al., 2011; 

Deressa et al., 2009). 

 

4.11.5. Access to electricity 

We found evidence that suggests a household's access to electricity facilities 

greatly influences the likelihood of adopting adaptation strategy. High access to 

electricity increases the probability of adopting adaptation strategies such as 

cultivation of HYV, supplementary irrigation, direct seeded rice and livestock, 

poultry and duck rearing which were found significant positive.  

 

4.11.6. Access to extension service 

The model results found the access to extension service was significant positive 

factor on adopting cultivation of HYV, direct seeded rice and livestock and 

cultivation of non rice crops. This implies that the probability of adaptation to 

climate change is greater for those who have more access to extension service.  

 

4.11.7. Farmer to framer extension service 

This study found a significant positive relationship between adopting the 

strategies of supplementary irrigation and direct seeded rice for farmer to 

farmer contract. It raveled that the probability of adaptive strategy adoption in 

higher for those farmers who have connections with different farmers 

compared to farmers not participating in such coordinated actions. 
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Table: 4.11. Estimated results from MNL model. 

 

Explanatory     Adaptation Strategies (Dependent Variables) 

Variables     

                             

 

 

 

 

 

                  

Coefficient      Coefficient           Coefficient             Coefficient         Coefficient 

 

Constant     -6.593   -0.736   1.211 -15.141**        -2.646       

   (5.56)                 (5.062)            (5.104)          (7.164)     (5.945)  

 

Age  -0.008            -0.066                   -0.021    0.165*   -0.075    

               (0 .06)           (0.059)               (0.060) (0.103)   (0.077) 

 

Education            1.282*            1.013*                  0.819     1.620**         0.992    

                                  (0.74              (0.667)                  (0.693) (0.825)    (0.798) 

 

Gender                       -2.393**         -2.068**               -2.381**      -2.088*       -3.215**      

                           (1.13)             (0.982)                  (1.023)  (1.177)    (1.406) 

 

Experience         0.138*       0.184**                  0.169**       0.1011         0.228**     

                           (0.09)              (0.084)                  (0.084)  (0.093)      (0.093) 

Access to  

Electricity           2.744*             1.921*                  2.868**        3.071*          3.317**     

                            (1.48)             (1.442)             (1.415)   (1.572)      (1.527) 

 

Access to  

Extension service 1.710*      -0.644               1.777**         1.456*           -1.021    

                              (0.99)              (0.889)            (0.891)    (1.088)       (1.049) 

 

Farmer to farmer   0.54                 1.254 **               0.714**          0.887             1.197  

contract                     (1.25)               (1.121)                 (1.128)     (1.315)       (1.245) 

 

Access to credit        0.375*            0.990**                 -1.036         -0.769            1.177**      

       (1.02)             (0.920)            (0.922)      (1.098)           (1.065) 

Access to  

information              0.330**           0.166*               0.152**          0.086**             0.755*    

                                 (0.90)               (0.917)           (0.914)       (1.089)         (1.122) 

 

Income                   -.00002**    -4.07            -.00001*           -.00001*         -.00001   

 (8.80)             (7.40)           (8.821)       (8.80)      (9.67) 

 

Family size               0.912**              0.495*              0.350           0.649*          0.564*    

                                 (0.36)               (0.334)          (0.330)        (0.391)      (0.394) 

 

 

Farm size                0.0111*              0.007            0.004            0.008         -0.004    

                               (0.006)              (0.006)         (0.006)         (0.007)      (0.007) 

 

 

Cultivation 

of HYV    
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Log likelihood = -162.26939  

Pseudo R2         =     0.2136 

LR (Chi-square) = 88.16   

N = 120. Adjusting planting time and techniques is used as base category. 

Standard errors are indicated in parentheses. 

 

*p< 0.10 

**p< 0.05 

***p< 0.001 

 

4.11.8. Access to credit 

Access to credit has been reported to have a significant positive impact on 

adaptation decisions (Bryan et al., 2009; Deressa et al., 2009). This study found 

a significant positive relationship between adopting the strategies of cultivation 

of HYV, supplementary irrigation and livestock, duck and poultry rearing for 

access to credit.  

 

4.11.9. Access to information 

Information on climate change can create awareness among farmers and 

increase the probability of adopting adaptation strategies (Alam, 2016; Deressa 

et al., 2009). The model results found a significant positive relationship 

between adopting the strategies of cultivation of HYV, supplementary 

irrigation, direct seeded rice, cultivation of non-rice crops and livestock, duck 

and poultry rearing for access to information. 

 

4.11.10. Income 

The result of the model shows that negative and significant relationship 

between family income and adoption of adaptive strategies of cultivation of 

HYV, direct seeded rice and cultivation of non-rice crops. This implies that 

farmers with high income are less likely to adopt adaptive strategies. Perhaps 
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CHAPTER FIVE 

CONCLUSION, POLICY IMPLICATIONS AND LIMITATION 

 

5.1. Introduction  

This chapter summaries the main finding of the study and provide some 

recommendations and future research direction. The organization of this 

chapter is as follows: Section 5.2 summarizes the main findings to answer the 

three research objectives. Section 5.3 provides some policy recommendations 

based on the findings. and Section 5.5 presents further research directions. 

5.2. Summary of the findings 

Bangladesh is the most climate vulnerable country in the world. This study has 

investigated the livelihood condition and adaptation strategies of rice farmers in 

the coastal areas of Bangladesh. The study also assessed the determinants of 

the choice of adaptation strategies. Data were collected from 120 rice growers 

using structured survey questionnaire in 2019. Different statistical analysis 

including MNL model was conducted to fulfill the objectives of the study. 

Major vulnerabilities to climate change are salinity, temperature, sea level rise, 

precipitation, cyclones & storms, flood, rainfall, land erosion, and drought. 

Most of the farmers experienced scarcity of food during Kartik, Agrahayon, 

Poush but the rest of the month they passed with adequate food. An agricultural 

subsidy is very rare and only 35 percent of farmers got it. Agricultural 

extension service is very poor only 29 percent of farmers have access to 

information. Only 18.33% of households have access to regular weather 

information, with television as the major source, but most of them share the 

weather information to their neighbors. Farmers' perceptions about climate 

change reveal that temperature has increased and rainfall has decreased over 

the last 20 years but abnormalities in rainfall are reported. However, most 

farmers perceived that in winter temperature has decreased over time. Others 

extreme events like a storm, flood, and drought have been increasing and 
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among floods is earlier than season noticed in previous years. Others extreme 

events like a storm, flood, and drought have been increasing and among floods 

is earlier than season noticed in previous years.  

The survey results reveal that nearly 97% of farm households adopted adaptive 

measures to limit the adverse impact of climate change on rice production. The 

adaptation strategies include own irrigation equipment e.g. motor, direct-

seeded rice, greater emphasis on Aman with supplementary irrigation, 

cultivation of different rice varieties, adjusting planting calendars, adjusting 

planting techniques, diversifying crops and varieties, vegetables cultivation, 

homestead gardening, managing water use, diversifying income sources, 

reinforcing human and asset safety, livestock rearing, poultry & duck rearing, 

migration mainly urban areas, off-farm work(van, auto rickshaw driving etc ) 

and petty business/small business.  

However, most practiced adaptation strategies are cultivation of HYVs, 

supplementary irrigation, direct seeded rice, cultivation of non-rice crops 

diversifying crops varieties, adjusting planting calendars, vegetable cultivation, 

homestead gardening, livestock, poultry and duck rearing which can be 

considered as agriculture related adaptations. Farmers also took other 

adjustment mechanisms including obtaining loans from rural money lenders 

and relatives, loans from NGOs, sale of livestock and spending previous 

savings.  

Farmers identified the main barriers to adaptation are a lack of climate change 

and weather forecast information, lack of money, lack of knowledge 

concerning appropriate adaptation, shortage of labor, lack of water for 

irrigation, lack of market for selling products, lack of education, poor 

agricultural extension service delivery, poor information on early warning 

systems and inadequate knowledge of how to cope or build resilience.  
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that they are facing problem of selling agricultural products. In true 

sense there is no active government institute to monitor the agricultural 

marketing system. Department of Agricultural Marketing is also liable 

to monitor and supervise this system but it is a matter of regret that its 

totally an inactive institute for lack of efficient officials. To ensure the 

fair price of agricultural products government should deeply rethink 

about the DAM; it must be redesigned with the official who are expert 

about agricultural marketing and agribusiness like graduate of 

agricultural economics and agricultural marketing.   

5.4. Limitations and future research focus 

This research focused only on the most saline intrusion, sea level rise, and 

flood-prone areas of Bangladesh due to time and budget constraints. However, 

the literature indicates different regions are impacted differently by changes in 

climate. Therefore, future research can be undertaken in the drought-prone and 

severe groundwater depleted areas, haor and riverbank erosion-prone areas of 

Bangladesh. This may provide an avenue for policymakers to devise region-

specific adaptation policies that will have the potential to address the adverse 

effects of climate change more effectively.  

 

 

 

 

 

 







https://doi.org/10.18801/jstei.060118.45






https://gain.nd.edu/our-work/country-index/rankings


http://doi.org/10.18801/jstei.040217.34




http://www.government.nl/foreign-policy-evaluations
http://www.government.nl/foreign-policy-evaluations




Page | 80 
 
 

Rashid, M.H., & Islam, M.S. (2007). Adaptation to Climate Change for 

Sustainable Development of Bangladesh Agriculture. Bangladesh 

Country Paper, APCAEM. 

 Rashid, M.H., Afroz, S., Gaydon, D.,  Muttaleb, A.,  Poulton, P., Roth, C., & 

Abedin, Z. (2014).  Climate Change Perception and Adaptation Options 

for Agriculture in Southern Khulna of Bangladesh.Applied Ecology and 

Environmental Sciences, vol. 2, no. 1: 25-31. doi: 10.12691/aees-2-1-4. 

Reid, S., Smit, B., Caldwell, W., & Belliveau, S. (2007). Vulnerability and 

adaptation to climate risks in Ontario agriculture. Mitigation and 

Adaptation Strategies for Global Change,12(4), 609-637. 

doi:10.1007/s11027-006-9051-8 

Ribot, J. (2010). Vulnerability does not fall from the sky: toward multiscale, 

pro-poor climate policy. Social dimensions of climate change: Equity 

and vulnerability in a warming world 2: 47-74. 

Rimi, R. H., Rahman, S. H., & Abedin, M. Z. (2009). Recent climate change 

trend analysis and future prediction at Satkhira District, Bangladesh. 

IOP Conference Series: Earth and Environmental Science,6(47), 

472014. doi:10.1088/1755-1307/6/47/472014 

Rosenzweig, C., & Hillel, D. (2008). Climate variability and the global harvest: 

impacts of El Niño and other oscillations on agro ecosystems. Oxford 

University Press, New York.  

Rosenzweig, C., Tubiello, F. N., Goldberg, R., Mills, E., & Bloomfield, J. 

(2002). Increased crop damage in the US from excess precipitation 

under climate change. Global Environmental Change,12(3), 197-202. 

doi:10.1016/s0959-3780(02)00008-0  

Roudier, P., Sultan, B., Quirion, P., & Berg, A. (2011). The impact of future 

climate change on West African crop yields: What does the recent 

literature say? Global Environmental Change,21(3), 1073-1083. 

doi:10.1016/j.gloenvcha.2011.04.007  



https://doi.org/10.1007/s00704-010-0363-y
https://doi.org/10.1007/s00704-010-0363-y


















Page | 90 
 
 

 

Appendix B 

Climate Vulnerability Index of Betagi ,Barguna (0 means no vulnerability, 1 

means highly vulnerable) 

Table B.1. Climate Vulnerability Index of  Betagi, Barguna 

 Particulars Vulnerable range 

People affected due to natural disaste 0.35 

Heat stress 0.3 

Ground water quality depletion and degradation 0.31 

Ground water quality depletion and degradation 0.43 

Land availabilty for livestock 0.51 

Water availability 0.51 

Crop yield vulnerability 0.64 

Decrease in livestock & poultry health 

vulnerability 0.42 

Land availability for agriculture 0.27 

Change in fish culture 0.29 

Rail network vulnerability 0.21 

Road network vulnerability 0.38 

Source: Bangladesh Delta Plan, 2015 
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Climate Vulnerability Index of Galacipa ,Patuakhali (0 means no vulnerability, 

1 means highly vulnerable) 

Table B.2. Climate Vulnerability Index of Galacipa ,Patuakhali 

 Particulars Vulnerable range 

People Affected Due to Natural Disaste 0.58 

Heat Stress 0.23 

Ground Water Quality Depletion and 

Degradation 0.41 

Ground Water Quality Depletion and 

Degradation 0.33 

Land Availabilty for Livestock 0.36 

Water Availability 0.46 

Crop Yield Vulnerability 0.53 

Decrease in Livestock & Poultry Health 

Vulnerability 0.58 

Land Availability for Agriculture 0.4 

Change in Fish Culture 0.49 

Rail Network Vulnerability 0.35 

Road Network Vulnerabilit 0.45 

Source: Bangladesh Delta Plan, 2015 

 

 


