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How do local communities adapt to climate change? A case study of Cambodian coastal communities

1. Introduction

Mitigation and adaptation are set out in the United Nations Framework Convention on Climate Change (UNFCCC) and the Kyoto Protocol as necessary measures for dealing with the climate change issue. Mitigation is considered as a necessary measure for member countries to achieve the emission target, whereas adaptation is important for coping with adverse effects of climate change. Even though both documents clearly state the necessity of the two measures, the efforts put for adaptation initiative is relatively low compared to mitigation (Fussel & Klein 2006). For instance, the first discussion on adaptation dated back in Marrakech to 2001 in the Seventh Conference of the Parties (COP-7) followed by further negotiation in the Buenos Aires Programme of Work on Adaptation and Response Measures in 2004 at COP 10, and Nairobi Work Programme on Impacts, Vulnerability and Adaptation to Climate Change (NWP) at COP-12 (UNFCCC 2010). These discussions have brought about a contemporary growing interest, nationally and internationally, in adaptation implementation including building sea wall, developing communication technology, and institutional capacity building, among others.

Since significant work on adaptation has been done at both national and international levels, this paper will take into consideration the local level. It will examine the effects of climate change to local people and what strategies these people are employing in order to cope with the issues. 

2. Literature Review

Adaptation, in climate change context, refers to ‘an adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects, which moderates, harms, or exploits beneficial opportunities’ (IPCC 2010; Gallopin 2006, p. 300). In adaptation’s studies, a vulnerability framework is the common tool that the researchers usually employ. A large amount of literature explain that since the ability of social systems to respond to climate stimuli is a key proxy for their capacity to adapt to future climate change, a vulnerability framework is the appropriate option (Adger 1999; Smit  & Wandel 2006; Kelly & Adger 2000; Fussel & Klein 2006). The following discussion will focus on how the vulnerability framework is utilised in the climate change context.

Vulnerability is a contested concept and it can have diverse meanings depending on the fields and contexts of studies. Adger (1999, p. 249) defines vulnerability ‘as the exposure of individuals or collective groups to livelihood stress as a result of the impacts of such environmental change’. In this definition, Adger (1999) limits vulnerability to how environmental changes affect the system. However, some authors examine vulnerability in a broader sense. Fussel and Klein (2006) and Kelly and Adger (2000) define vulnerability as the level of exposure and sensitivity of the system to hazardous condition and also reflect its capacity to cope with change. Similarly, Gallopin (2006) refers to vulnerability as a ‘susceptibility to hazard, a potential for a change or transformation of the system when faced with a perturbation, rather than as the outcome of this confrontation’. At the same time, Smit and Wandel (2006, p. 286) describe vulnerability as a ‘reflective of the exposure and sensitivity of that system to hazardous conditions and the ability or capacity or resilience of the system to cope, adapt or recover from the effects of those conditions’. These latter definitions clearly demonstrate that exposure and sensitivity and its adaptive capacity, which will be discussed below, are the key elements that need to be analysed in order to understand the vulnerability of the system.

Concurrently, the concept of exposure and sensitivity are not clearly defined and the contradiction is ongoing. Gallopin (2006) tries to distinguish between exposure and sensitivity. According to Gallopin’s (2006, p. 286) definition, exposure is ‘the degree, duration, and/or extent in which the system is in contact with, or subject to, the perturbation’, while sensitivity is the degree to which the system is modified or affected by an internal or external disturbance or set of disturbances’. However, some literature considers exposure is inseparable from sensitivity. Smit and Wandel (2006) and Luers (2005) define exposure and sensitivity, almost inseparable elements of the system, as the degree in which the system will respond to change of climate stimuli and they are dependent on the interaction between the characteristics of the system. Even though the contradiction has not been solved, various empirical studies define exposure and sensitivity, in general sense, as a biophysical response of the system to change of climate stimuli or extreme events (Adger 1999; Van Asls et al 2008; Fussel & Klein 2006).

As mentioned above, adaptive capacity is another key element of the vulnerability that needs to be considered. In the climate change context, adaptive capacity is defined as ‘the ability of a system to adjust to climate change (including climate variability and extremes) to moderate potential damages, to take advantage of opportunities, or to cope with the consequences’ (IPCC 2001 cited in Gallopin 2006, p. 300). It varies depending on various factors including social, economic, and political factors (Kelly & Adger 2000). Brook (2003 cited in Fussel & Klein 2006) examines the factors by categorising them into generic, endogenous and exogenous. Generic factors in social system include such non-climatic factors as equity, institution, infrastructure, technology, economic resources, information and skills, infrastructure, institutions, and equity. While endogenous factors pass on to the distinctiveness and actions of certain population, exogenous factors consider the broader economic and geopolitical context. 

Additionally, Adger (1999) proposes that the framework for adaptive capacity should focus on poverty, resource dependency, inequality of resource distribution, and institutional effectiveness. Poverty is an important indicator of adaptive capacity since it concerns with marginalization, lack of access to resources, and income generation of individuals. In this sense, poverty can affect the individuals’ expectation to hazard and extreme events, ability to invest as well as affecting coping and recovery capacity (Adger 1999; Stringer et al 2009). Income is an important indicator for poverty (Adger 1999). Concerning resource dependency, it deals with the options and diversifications of individuals in response to hazard. Reliance on limited range of resources, for example fishery resources, will put individuals in social and economic stresses of livelihoods when the extreme event occurs (Adger 1999; Marschke & Berkes 2006). Moreover, the inequality in Adger (1999) framework deals with capacity of individuals to access to the distribution of income, economic assets, and the operation of formal and informal institutions. Lastly, institutional effectiveness plays an important role for vulnerability studies since it can influence the policy intervention for helping the community in dealing with the climate stimuli including warning and evacuation measures, health care, and other necessary facility (Adger 1999; Stringer 2009; Maschke & Berkes 2006).

3. Discussion of the research question
The research question being studied is “how do local communities adapt to climate change?”. Based on the literature review, the paper will apply vulnerability framework for the analysis, which will focus on two key elements namely exposure and sensitivity and adaptive capacity. The exposure and sensitivity concept in the paper will seek to understand how climate change has affected the communities. Then adaptive capacity seeks to understand what strategies the communities used to respond to climate change. To further understand adaptive capacity, the paper will examine the key factors that have influences on the capacity of local people to adapt to climate change including poverty, resource dependency, inequity, and institutional effectiveness.

4. Proposed Methodology

The study will be conducted for the period of one year in two coastal communities with different geographical, social economic, and institutional arrangement. In the study, various methods for data collection will be applied. 

First, various tools of Participatory Rural Appraisal (PRA), an interactive method, are utilised for data gathering. These include Historical Transact, Flow Diagram, Seasonal Calendar, Livelihood Analysis, Venn Diagram, and Wealth Ranking. Historical Transact is used to obtain information on the major environmental changes, for example storm and/or an increase in water temperature. Flow Diagram is applied in addition to Historical Transact. While Historical transact collects the information of change, Flow Diagram helps build the causal relationship between change and theirs effects on people’s livelihoods. In addition, Seasonal Calendar aims at understanding what happen in every season and how seasonality affects people’s livelihoods and the strategies people used to respond to seasonal change. 

Additionally, Livelihood Analysis is used to gather the information on behaviour and adjustment of people from different socio-economic characteristics. This tool can maintain the information on how dependent people on the local resources and how they diversify their livelihoods. Venn Diagram is utilised to collect information on the relationship of institutions or individuals with local people. The presence of institution facilitates the capacity of local communities to adapt to change (Adger 1999; Stringer 2009; Maschke & Berkes 2006). Moreover, Wealth Ranking, a method that group people on the basis of wealth, income, and other local measures of well being, is combined with all the above mentioned tools in order to understand how people from different social rankings respond to changes, for example through access to key institutions and/or livelihood diversification (Mukherjee 1993).

These PRA will be conducted with different groups of people ranging from the elder people, women’s group, and community committee among others. These informants represent diverse socio-economic characteristics of the village. To do so, the selection of key informants for PRA studies is conducted through general observations of the villages and discussion with the local authorities and community committee.

Second, the study will use a questionnaire survey to collect detail information that is not covered by PRA tools. The questionnaires will be designed to respond to the framework outlined above and the respondents will be randomly selected through systematic random sampling (see detail in the sampling design section). In addition, the questionnaire will use open-ended and closed questions that will obtain the quantitative data for statistical analysis as well as qualitative data for the deep analysis. Finally, the respondents are asked of to provide further comments in addition to the questions, if there are some. 

Lastly, the focus group meeting will also be conducted with the communities committee, local authorities, local NGOs, and development projects, in order to discuss the questionnaire and data gathering methods ranging from the contents, sampling methods, and methods for mitigating bias, among others.

4.1. Sample Construction

The sample development for the research is conducted through systematic random sampling with sampling interval of ten. With this method, the first household followed by 10th, 20th, 30th, and the following ordinal households are selected for the interview. If the households in the ranges are absent, the next household will be selected. This is to ensure the sample will represent the diverse social economic characteristics of the study sites.

In addition, the Quota Sampling will also be applied if the number of male respondents largely exceeds its female counterpart. There are cases where in Cambodia, men are inclined to answer the questions rather than women since many households perceive that men play more important roles than women (PMMR 2004). Also, women are not comfortable talking with male outsiders.

4.2. Questionnaires Pre-testing: 

Since the research applies two methods of data collection namely PRA and questionnaire survey, the questionnaire pre-testing will be conducted after the PRA are done. This research will develop two steps for the questionnaire testing. First, the questionnaire will be tested with ten local people in each site of the study. The test aims at checking the quality of the individual questions and the questionnaire as a whole. Regarding the individual questions, the test will focus on the variation of the answer, meanings, redundancy, scalability, non-response, and acquiescent response set. Concerning questionnaire evaluation as a whole, the test will consider flow, question skips, timing, and respondent interest and attention (De Vaus 1991).

The second step of the test will concentrate on the validity of the results in response to the research question. In this step, the test will be carried out with at least ten households in each study site and above random sampling method will also be employed. The questionnaire will be amended or redesigned if they do not answer all aspects of the research question.

4.3. Management of bias: 

Bias is the key problem that can affect the quality of data collected for the analysis. The following are the potentials biases that can occur in PRA and questionnaire survey and the proposed solutions for dealing with them.

Power relation bias: the potential challenge of a diverse group meeting for PRA is the unequal voices raised by the participants. The dominant groups (the well respected elders and rich people) tend to have more voices than powerless people (women and the poor). To mitigate this problem, the facilitator needs to ensure equal chances for all people to talk and particular attention should be paid to the powerless group if they decline to participate. Various tools of active participation, for example each person needs to talk, need to be used. 

Sample bias: it is possible that a large number of women will decline to be interviewed because of cultural barriers as mentioned above. Minimising the issue, the Quota Sampling will be applied so that the number of male and female being interviewed is under controlled.
Interviewer bias: it is possible that some respondents tend to provide answers that they think the interviewer wants. Mitigating the issue, the interview needs to provide a clear and convincing introduction of the aim of the research as well as the importance of the respondents’ real answers for the research. It may also be minimized through focus group meeting.

Strategic bias: the respondents provide the answers that they think may benefit them or they think the results of the research will not make any change for their communities. The solution for this issue is similar to interviewer bias. The interviewer needs to mention clearly the aim of the research and confirm the respondents that real answers would be of benefits for the individuals and communities as a whole. Again, the focus group meeting may provide useful insights for dealing with this problem.

Response bias: this type of bias occurs when respondents are forced to answer the questions that do not reflect their views. To minimise the problem, the open-ended questions are used so that people can express their views. Also, the insertion of the options “don’t know” or “not sure” for the close question will ensure that all options are provided.
4. Questionnaire

At the onset of the interview, the interviewer starts with the introduction himself then move into the purpose of the interview. This is an important step for the interview to draw confidence and interests of the respondents with the survey. The recorder may be used if the respondents are comfortable. Gender will be noted on the list of the questionnaire.

	Question
	Response Type
	Purpose of the question

	I. Introduction

In this warm-up section, the respondents will be asked to provide some personal information so as to make them feel more comfortable to answer the questions.

	1.1. How long have you settled in the village?
	( Less than 1 year

( 1 – 3 years

( 4 – 8 years

( More than 8 years
	To get some insights of the knowledge and experiences of the respondents concerning the areas

	1.2. What is your status?
	( Single 

( Married 

( Divorced
	Status group provides an understanding of what various groups face and how they solve the problems

	1.3. If married or divorced, how many children do you have? 
	( No child

( 1 - 3 

( 4 - 6

( More than 6
	Number of children affect the adaptive capacity of the households

	1.4. How do you describe your education level? 
	( Primary School 

( Secondary School 

( High School College ( Above College 
	Education is an important factors that affects adaptive capacity of the community (Adger 1999)

	II. Main body of the questionnaire: this part will focus on climate stimuli, poverty, and resource dependency

	1. Resource Dependency

	2.1.1. What are your occupations?
	Open-ended question
	Look at the diversity of households’ livelihoods and their dependence on resources

	2.1.2. What is your average annual income?
	( Less than 500

( 500 - 1000

( 1001 - 3000

( 3001 - 8000

( Above 8000
	The range of income is arranged based on the fact that the study site is under the poverty line (Maschke & Berkes 2006). This classification may be revised during the focus group meeting

Income is the most important indicator for assessing the adaptive capacity of people to climate change

	2.1.3. What is your average annual saving?
	( No saving

( 1 - 500

( 501 - 1000

( 1000 - 3000

( Above 3000
	Saving is one of the solutions for households when there is a natural phenomena or stresses

	2. Climate vulnerability

	2.2.1. How you noticed any climate change, recently?
	( Yes

( No

( Don’t know
	To get information of the occurrence of climate change

	2.2.2. What type of climate change have you noticed?
	( Storms

( Drought

( Increase in water temperature

( Change in tidal regime

( Others
	To classify the types of climate change that have occurred in the areas

	2.2.3. Does the change affect your livelihoods?
	( Yes

( No
	Exposure and sensitivity of households to climate change

	2.2.4. If yes, what kind of actions have you done in response to these changes?
	( Ask for help from friends and relatives

( Ask for help from the key institutions (for example the government or NGOs)

( Change the occupations

( Send children to the cities for employment

( Others
	To understand the community’s strategies in dealing with changes

	3. Access to resources and institutions
	
	

	2.3.1. How often do you attend the community meetings?
	( Every meeting

( Most often, except emergency at home

( When I have free time

( A few times

( Never
	Participation in community work is an opportunity for households to access to social networks, which will help the communities in dealing with climate change

	2.3.2. Are there any institutions (for example the government agencies or NGOs) working in your village on climate change adaptation programme?
	( Yes

( No

( Don’t know
	Knowledge of key institutions that households can access when they need help

	2.3.3. If you know some, have you ever asked them for help when there is an extreme climate change? (If one of the options in question 2.D. is “asking for help from the responsible institutions? The question will be skipped)
	( Yes

( No
	To understand the experiences of households in accessing the institutional assistance.

	2.3.4. If yes, how often?
	( All the time

( Most often

( Often

( Sometimes

( Rarely
	Capacity of the households in accessing to key institutions when they need help

	2.3.5. Do you think the intervention from key institutions are important?
	( Yes

( No

( Don’t know
	To understand how people consider the importance of key institutions for their livelihoods

	2.3.6. If yes, how important they are?
	( Strongly agree

( Agree

( Neutral

( Disagree

( Strongly disagree
	Rank the importance of institutions in helping the communities in dealing with the climate changes

	2.3.7. If there are institutions planned to help the communities in dealing with climate change, what type of actions do you think should be the priority?
	Open question
	To collect types of activities that people think the most important

	Finally, do you have any further comments related to the topic?
	Open question
	To provide opportunities respondents to add additional information, not covered in the questionnaires, that they think necessary


Thank you for your time and value comments

5. Data Analysis

The data collected from the PRA tools in diagramme or chart format will be used as the fundamental for the analysis. The main focus of the analysis will be on the community’s strategies in dealing with climate change. Then it looks further on how income, livelihood diversification, education, and access to key institutions, among others affect adaptive capacity of the community. 

Concerning the data analysis method, the research will only employ Excel Programme for building the graphs and charts of incomes, occupation, extreme climate event, and other important factors that have impacts on the adaptive capacity of community. Stata Programme will also be used for running the regression between the income, education, and a number of times that people ask for help from key institutions.

6. Supplemented Method

The research will be supplemented by other participatory research methods and discussions with key informants including community committees, various levels of government agencies, NGOs, and development programmes in the areas. The research findings will be shared with community members and relevant government agencies through dissemination workshop and report publication. This is done for the purpose of verification and continuing research dialogues.

The questionnaire will also be used for further study on the effects of institutions on the adaptive capacity of the communities. Geographical areas and political influences will be the main focus of this supplementary study.
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