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Abstract 

The aim of this study is to study the applicability of hypothetical microfinance for household adaptation to sea 
level rise impacts at community level. The study examines two hypothesis: 1) microfinance can (cannot) be 
applied as an adaptive measure to the impacts of sea level rise; 2) whether or not the factors of risk perceptions, 
attitudes, social references, microfinance conditions, government supports, and demographic influence an 
individual participation to a designed microfinance. The study sites are six vulnerable coastal villages located in 
the Gulf of Thailand. A designed microfinance for adaptation to sea level rise impacts is assumed in hypothetical 
market and tested with residents in the villages. Acceptance analysis, Pearson correlation, and stepwise 
regression analysis are used to test the hypothesis of the study. 

The study results reveal that microfinance can be applied for household adaptation to sea level rise impacts at 
community level. However, there are some correlated factors that affect individual participation to the designed 
microfinance. The likelihood of successful implementation of microfinance for the adaptation purposes is 
depended on how those factors affecting participation are properly addressed by implementer. 

Keywords: acceptance, adaptation, intention to participate, microfinance, sea level rise impacts 

1. Introduction 

Climate change from the effect of greenhouse gases impacts people around the globe. Various mitigation plans to 
reduce sources of greenhouse gases have been induced widely with certain degree of success. In parallel, 
adaptation approaches that allow vulnerable parties better adjust with the climate change are also encouraged. 
Those adaptations can be categorized into social groups as collective (international), national, and community 
(Chinvanno, 2007). Among those, the adaptation at community level particularly serves well to real vulnerable 
party’s requirements. However, it is considered far from adequate (Pettengell, 2010). The climate change 
impacts to coastal areas have various aspects. Examples of them include increasing of sea level, sea water 
temperature, precipitation intensity, wave height, storm frequency, water run-off, and atmospheric CO2 
Considering all, the sea level rise is one the most serious impacts. Its impacts can be varied from place to place, 
and require differentiated degree of adaptations. The adaptation to sea level rise impacts that suits to local and be 
practical thus is the necessity. 

The aim of this study is to study the possible use of microfinance for adaptation to sea level rise impacts at 
community level. Microfinance is a financial self-help among members in a social group (Jindal & Rajulu, 
2010). In a community, it may be a good financial tool that supports members who need to invest for their 
household’s physical adaptive measures. The study examined two hypotheses, which were: 1) microfinance can 
(cannot) be applied as a financial adaptive measure for the impacts of sea level rise; 2) whether or not the factors 
of risk perceptions, attitudes, social references, microfinance conditions, government supports, and demographic 
influence an individual household’s degree of participation to the microfinance. The study selected six coastal 
villages as the studied sites. Those studied villages locate along the coast of the Upper Gulf of Thailand, the most 
impacted area by sea level rise in Thailand and one of the most impacted in Southeast Asia (Umitsu, 2000). The 
villages include: a) Sahakon village and Sandap village in Tambon Phan Thai Norasing (Tambon is a territory 
governed as an administrative or political unit of a province in Thailand); b) Khun Samut Chin village and 
Khlong Suan village in Tambon Laem Fapha; and c) Si Long village and Khlong Nang Hong village in Tambon 
Khlong Dan. 
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The study designed structures and conditions of a microfinance particular for household’s adaptation to sea level 
rise impacts by using focus group interview with microfinance’s stakeholders. Such designed microfinance 
(hereinafter refers to ‘microfinance for sea level rise impacts’) was a hypothetical and presented to four hundred 
households/ respondents (the required sample size) of the six studied villages. Respondents then were personally 
interviewed, following another predefined questionnaire, for their intention to participate to the microfinance for 
sea level rise impacts. The personal interview using questionnaire is the method typically used for collecting data 
at the household level in developing countries (United Nation[UN], 2005). In addition, respondents were asked 
about their opinion (agreement/ disagreement) related with risk perceptions to sea level rise impacts, attitudes 
toward general microfinance scheme, and other factors that might affect their participation to microfinance. 
Likert scaling was used to rate respondent’s agreement/ disagreement on those additional asked subjects. 

The analysis of the study was divided into two parts, which included the acceptance and intention to participate 
to the microfinance for sea level rise impacts. The acceptance to microfinance for sea level rise impacts was 
analyzed by the ratio of acceptance considering sole factor of respondent’s attitudes toward microfinance. To 
obtain the ratio, summation of value that respondents assigned was divided by summation of maximum possible 
values (in likert scaling) to attitude items. The ratio of acceptance indicates whether microfinance is acceptable 
by respondents and can be applied for adaptation to sea level rise impacts. For the intention to participate to 
microfinance for sea level rise impacts, the study measured percentage of respondent’s confirmation of their 
participation to the microfinance. In addition, a model for prediction of intention to participate with microfinance 
for sea level rise impacts was developed using Pearson correlation and stepwise regression analysis. Such 
analyses were used to find significant relationships between a dependent variable (respondent’s degree of 
intention to participation) and independent variables (factors affecting microfinance participation and 
demographic factors).  

Results of study are presented herein this paper. They are references for those who may want to apply and 
implement microfinance successfully for adaptations to climate change impacts. It is particular worthwhile for 
vulnerable coastal parties who can adopt directly the study results to buildup financial self-cooperation in their 
community in mitigating and adapting to the impacts of sea level rise. 

2. Review of Sea Level Rise Impacts, Adaptation, and Microfinance 

Sea level rise is one of the most serious threats of climate change that is currently impacting coastal areas. This is 
due to the continued increase of sea level from polar glacier melting and sea thermal expansion. Potential 
impacts cover both socio-economic and biogeophysical sectors as the results of increasing flood frequency, 
inundation, coastal erosion, rising of water table, and saltwater intrusion (Nicholls, 2003; Klein & Nicholls, 
1999). The damages from those impacts can be categorized into direct and indirect (Messner & Meyer, 2005). 
The actual degree of damages from sea level rise to a specific coast depends on the adaptability of the affected 
socio-economic and ecological systems of that coast, as well as its potential for harm by a hazardous event 
(Cutter, 1996). Scientific knowledge about the increase in sea level is considerable. A number of studies (Meehl 
et al., 2007; Wigley & Raper 1992; Smith & Tirpak, 1990; and Hoffman et al., 1983) were conducted with 
different results. However, the variations in sea level are normally measured in two ways. Eustatic sea level 
represents the level of the ocean independent of land movements. Relative sea level is measured relative to the 
local land surface. Most researchers focus on relative sea level change (Carter & La Rovere, 2001). 

In response to sea level rise, there are three possible coastal adaptation strategies (Nicholls, 2007): a) Retreat – 
abandonment the current areas and resettlement in new development areas; b) Accommodate – continue 
occupancy the current areas but induce adaptive management responses; and c) Protect – defense the areas by 
using both structural (hard) and non-structural (soft). In fact, adaptation can come in a huge variety of forms. 
Smit and Pilifosova (2001) referred adaptation broadly as the adjustments in ecological, social, or economic 
systems in response to actual or expected climatic stimuli and their effects or impacts. Thorne, Kantor, and 
Hossain (2007) gave the definition that adaptation referred to the use of any number of strategies, practices, 
processes, and technologies that support people in dealing with the impacts of climate change. Adaptation 
measures could range from actions being taken by individuals or by communities all the way through to 
government policies. Differentiation in the adaptations to climate change also include: (i) adaptation that 
economic agents will undertake on their own in the absence of government policies or programs, and (ii) actions 
that a government undertakes (Sathaye & Christensen, 1998). In another view, adaptations are classified into two 
main categories, autonomous and planned (Schneider & Sarukhan, 2001). Autonomous adaptations take place in 
reactive response to climatic stimuli without directed intervention by a public agency. Planned adaptations can 
be reactive or anticipatory, but must be undertaken before impacts are apparent. In a perfect world of no market 
failures, autonomous adaptation is the best way to adapt to climate change and public involvement will be 



ep.ccsenet.org Environment and Pollution Vol. 6, No. 2; 2017 

50 
 

unnecessary (Malik et al., 2010). However, due to constraints with respect to information and resources, 
autonomous adaptation alone may not be optimal. In other words, there is no single set of adaptation can be 
universally appropriate. Therefore, the success of adaptations is depended on the flexibility and effectiveness of 
the measures, such as their ability to meet objectives and local needs given a range of future climate scenarios 
(Smith & Lenhart, 1996, cited in Smit & Pilifosova, 2001; Carter, 1996). 

Microfinance can be used for a variety of purposes. Examples of those include: ‘microfinance for agriculture 
farming’ (Andrews, 2006) and ‘microfinance for water and sanitation’ that lending to people required drinkable 
water accessibility and storage (Kouassi-Komlan, Faso, Fonseca, 2004). According to Hammill, Matthew, and 
McCarter (2008), microfinance can be used as adaptation measure to climate change impacts as well. They 
define that microfinance is the delivery of loans (credit), savings, insurance and other financial services to the 
group of people so they can engage in productive activities, helping them build assets, stabilize consumption and 
protect themselves against risks or impacts. Microfinance therefore can make many contributions to livelihood 
asset such as increasing household financial saving, strengthening social network, and capital for natural 
resources management. Microfinance works best to support poor people, or those who stay just above the 
poverty line (Matthew & McCarter, 2008; Cohen, 2003 cited in Hammill, 2008). Target groups of microfinance 
may not be homogeneous. Therefore, no single microfinance can possibly match needs of groups that its 
programs intended to serve. In addition, the participation of people to microfinance is depended on, but not 
limited to, their demographic factor and social capital (Togba, 2009), including microfinance’s terms and 
conditions (Atieno, 2001). Different forms of microfinance and their related administrative are necessary to cater 
and to satisfy the varying needs of the groups (Haim, Abidin, Zamzuri Noor & Majid, 2007).  

3. Conceptual Framework of Study 

 

Figure 1. Conceptual framework of sea level rise impacts, adaptation (using microfinance), and vulnerability of 
a coastal socio-economic system 

 

The conceptual framework is developed by adjusting vulnerability models of Klein and Nicholls (1999), 
including Mimura and Harasawa (2000, cited in Mclean & Tsyban, 2001), and then combining with consumer’s 
behavior model of Engel et al. (1986, cited in Kotler, 1991). The framework demonstrates the linkages between 
the impacts of sea level rise, the adaptive capacity via the usage of microfinance, and the vulnerability of a 
coastal socio-economic system. Vulnerability is the net of impacts minus adaptive capacity (Smit & Pilifosova, 
2001). As such, given the impacts are constant, the more a community can adapt to the impacts is the less 
community will be vulnerable. Individual household, in a vulnerable coastal community that has low financial 
adaptive capacity, seeks the most appropriate financial service option to increase its financial capabilities. In 
evaluating options, factors of attitudes, social references, demographic, including other external factors (e.g. the 
level of climate risks and the conditions of financial service options) influence individual household’s evaluation 
processes. Microfinance is one of options that responds to household’s financial requirements and also creates 
cooperative among members/ households in a community. Microfinance is considered as a planned adaptation 
due to its scheme is for financial planning for future. Microfinance should be designed and implemented 
considering localization (fits for community requirements), creation of fairness, and being self-continuity 
(Churchill, Hirschland, & Painter, 2002). Successful microfinance creates repeating or continuing participations 
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of members, which can enhance financial adaptive capacity of community through the mechanisms of saving 
and credit. On the contrary, unsuccessful one may cause individual’s negative attitude toward microfinance and 
results to lower financial cooperative and adaptive capacity in community. 

4. Study Area and Study Sites 

The study area is the coastal area in the upper Gulf of Thailand. The Gulf of Thailand covers roughly 320 000 
km² and is relatively shallow (mean depth is 45 m, and the maximum depth is 80 m). This makes for a slow 
water exchange, and the strong water outflow from the rivers makes the Gulf low in salinity and rich in 
sediments (Burnetta et al., 2007). The decrease in sediment yield, natural land subsidence, sea level rise, and the 
impacts from waves and storms, all combined to cause the coastal problems in the Gulf of Thailand. Following 
an estimation, the sea level in the Upper Gulf of Thailand will rise 10–100 cm in the year 2050. An annual 
relative sea level rise of 1 cm in some areas of the Gulf of Thailand will result in an apparent coastal retreat of 5 
meters per year (Winterwerp et al., 2005; Ittaro, 2001, cited in Jarungrattanapong & Manasboonphempool 2007).  

Three vulnerable coastal Tambons (a Tambon is a territory governed as an administrative or political unit of a 
province in Thailand) were selected for this study by considering: a) coastal characteristics throughout Thailand 
(mudflat, sand, and rock; the mudflat coast in the Gulf of Thailand was selected because it was the most 
vulnerable); b) high risk areas in the Gulf of Thailand identified by sea level rise model; and c) expert 
recommendations. Figure 2 and Table 1 below respectively show the location and general information of those 
selected Tambons. 

 
Figure 2. Inundation coastal areas in the Gulf of Thailand for the scenario of 2 meter sea level rise and the 

studied Tambons 

Source: Climate Change Information Center, Department of Science and Technology (2009) Inundation areas of 
the Gulf of Thailand for scenario 2 meter sea level rise. Chulalongkorn University, Bangkok  
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Table 1. Studied Tambon Klongdan, Tambon Laemphapa, and Tambon Pantainorasingh and their number of 
villages, male and female, number of households, and household per capita income 

Provinces Tambons No. Villages (1)
Population Statistics (2) 

Per capita income Baht (3)
MaleFemaleNo. Households

Samutsakorn Pantainorasingh 8 8591 9714 10 772 53 756 

Samutprakarn Laemphapa 8 3249 2683 1658 49 847 

Samutprakarn Klongdan 10 8741 8920 4478 53 669 

Total number of households 16 908 

Source: 

1)  Provincial Cooperative staffs (personal communication, 2010) 

2)  Department of Provincial Administration (2010). Population statistics as of December 2010, Thailand. 
http://ww.DOPA.go.th, cited March 5, 2011. 

3)  Community Development Department (2009). Introduction to household information, Ministry of Interior, 
Thailand 

 

Thereafter, two most impacted villages (by sea level rise) of each studied Tambon were selected according to the 
recommendation of the Administrative Organization (a local authority). Of the three studied Tambons, the total 
number of selected villages was six. Those villages became the final study sites. They are presented as follow: 

 

Table 2. Six studied villages 

Tambons Study sites (Villages)  

Pantainorasingh 
- Sahakorn 

- Sandab 

Laemphapa 
- Kunsamutrchin 

- Klongsuan 

Klongdan 
- Srilong 

- Klong-Nang-Hong (K-N-H) 

 

5. Material and Methods 

5.1 Limitations and Assumptions of Study 

 The application of microfinance for household’s adaptation to sea level rise impacts is an original idea, 
and has never been actually implemented. Accordingly, in this study, the use of designed microfinance 
for sea level rise impacts is assumed in a hypothetical market. All responds of respondents are their 
stated intention and preference.  

 The study focuses the applicability of microfinance designed for adaptation to sea level rise impacts. 
The effectiveness of such microfinance in view of self-sufficient of fund (amounts obtained from 
household’s saving to microfinance) to household adaptation cost requirements is not analyzed. This is 
due to the household adaptation costs to sea level rise impacts need different study and particular 
assessment. Without the references of adaptation cost requirements, the effectiveness of microfinance 
then cannot be examined.  

5.2 Sample Size and Sampling Method  

Following the formula of Yamane (1973): n = N/ (1 + Ne2), whereby n = sample size required, N = population 
size, and e = allowable margin of error; and given the allowable margin of error at 0.05, the minimum sample 
size required for this study is 391 households to represent the total number of households at 16 908 of the studied 
Tambons. The study used a sample size of 400 allocated equally to every selected village (65–67 households per 
village for six villages). 
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Most residents in the studied villages have lived in areas with same environments, and they generally have same 
occupation. For selecting the household sampling unit, the study then used a simple random sampling method 
(randomly selected the assigned running number households) since the target population was in the homogenous 
group. Inclusion criterion included participants who were household leaders or household members who mainly 
had generated income for their households for at least last six months. Exclusion criteria excluded participants 
who were unable to provide good information such as persons over 80 years of age, or who had not been living 
continuously in the surveyed house over the last 12 months.  

5.3 Design of Microfinance for Sea Level Rise Impacts 

Focus group interviews were conducted among key stakeholders of studied villages and relevant local authorities 
to design an ideal microfinance for adaptation to sea level rise impacts. Such microfinance was designed with 
specific aims to encourage adaptation processes in a community and to support individual household’s 
adaptation practices. During the focus group, the required conditions of the microfinance were discussed. Those 
conditions included objective of microfinance, source of fund, loan policy, membership benefits, management, 
accounting and audit. The designed microfinance then was assumed in a hypothetical market and presented to 
respondents to test their acceptance and to assess their intention to participate.  

5.4 Identification of Factors Affecting Microfinance Participation  

The factors affecting acceptance and participation of a person to a subject usually are relevant to personal 
behavior, beliefs, attitudes and values: BBAV (Niemirowski, Baldwin & Wearing, 2003). In this study, eleven 
items that might influence a studied household in participating with microfinance for sea level rise impacts were 
identified through a questionnaire pre-testing with one studied village. Those identified items were grouped into 
factors of: 1) risk perception to sea level rise impacts; 2) attitudes toward microfinance; 3) social influences; 4) 
conditions of microfinance; and 5) government supports. Such factors were hypothesized their influencing to the 
household’s degree of acceptance and intention to the microfinance. Likert scale was used in a formulated 
questionnaire, in which respondents were asked to mark their agreement with identified items on the continuum 
having two extreme ends. The continuum was divided into seven intervals of measurement (numbers 0 – 6) 
starting with “fully disagree” to “fully agree”. Results of identified items and their measurement are shown in 
Figure 3. 

5.5 Test of Applicability of Microfinance for Sea Level Rise Impacts 

The applicability of microfinance whether it can be applied as an adaptive measure to sea level rise impacts was 
examined by analyzing the acceptance of respondents toward the designed microfinance. The microfinance is 
applicable for adaptation purposes if most respondents accept its benefits. Accordingly, the attitudes of 
respondents toward the microfinance for sea level rise impacts were measured in order to indicate the acceptance 
of respondents. The study adopted methodology of Sahu and Gupta (2007) for obtaining acceptance ratio. The 
ratio was calculated by average value respondents assigned to attitude items divided by the maximum value 
possible for such items. A criterion for applicability of microfinance for sea level rise impacts was that 
acceptance values of all attitude items were above average (or 0.5). The equation for calculating of the “Ratio of 
Acceptance” is shown in equation 1 and analysis results are shown in Table 4. 

                       (1) 

V = Variable 

SV = Number of Sub-variables of Variable V 

M = Maximum Rating 

Ri
j = Actual Rating for the jth Sub-variable of the ith Response 

N = Maximum Number of Responses 

5.6 Analysis of Factors Affecting Microfinance Participation and Development of Intention to Participate Model 

The study used Pearson correlation analysis to examine the correlation of the hypothesized factors affecting 
participation and respondent’s intention to participate with microfinance for sea level rise impacts. In addition, 
stepwise regression was used to develop a model of predicting intention to participate. The study applied the 
adjusted R square to test the fitness of such developed model. The Pearson correlation and stepwise regression 
analysis are used widely to examine: a) the relationship between variables and; b) determine the principle 
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independent variables that can best explain the model/ dependent variable (Hocking, 1976).  

6. The Study Results 

 

Figure 3.  Average scores of risk perceptions, attitudes, and factors affecting the participation of four hundred 
respondents to ‘microfinance for sea level rise impacts’ 

Note. (1) R1.1  House and farmland are currently at risks from various impacts of sea level rise e.g. coastal 
erosion, inundation, and salt water intrusion. 

R1.2 Sea level rise impacts result to more health risks e.g. water borne disease. 

R1.3 Family financial status has been deteriorated due to the increasing of required costs to adapt 
to sea level rise impacts. 

A1.1 Microfinance can promote cooperatives of social and economic development in a 
community  

A1.2  Having good experiences from using other previous microfinance services 

A1.3  Microfinance can be applied as a financial adaptive measure for sea level rise  

A2.1 Family members (spouse) influence intention to participate with ‘microfinance for sea level 
rise impacts’.  

A2.2 Neighbors influence intention to participate with ‘microfinance for sea level rise impacts’. 

A3.1 Services quality and related facilitations of microfinance influence intention to participate 
with ‘microfinance for sea level rise impacts’. 

A3.2 Membership benefits including terms and conditions of microfinance influence intention to 
participate with ‘microfinance for sea level rise impacts’. 

A4.1 Government supports are necessary and influence intention to participate with ‘microfinance 
for sea level rise impacts’. 
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Table 4. Ratio of acceptance to ‘microfinance for sea level rise impacts’, measured from attitudes of respondents 

 

Tambons Villages 

 

 

No. of 
respondents

Acceptance ratios(1):  

Attitudes (A1.1 - A1.3) toward 
microfinance(2) 

Average 
acceptance 

ratios 

 A1.1 A1.2 A1.3 

Phan Thai 
Norasing 

Sahakon 67 0.72 0.39 0.72 0.61 

Sandap 67 0.58 0.33 0.67 0.53 

Laem Fapha 

 

Khun Samut Chin 65 0.65 0.46 0.71 0.60 

Khlong Suan 67 0.49 0.29 0.42 0.40 

Khlong Dan 

 

Si Long 67 0.61 0.54 0.67 0.61 

Khlong Nang Hong 67 0.60 0.38 0.71 0.56 

All villages 400 0.61 0.40 0.65 0.55 

Note. (1) Summation of value respondents assigned to, divided by summation of maximum possible values 
of attitudes factor 

(2) A1.1: Microfinance can promote cooperatives of social and economic development in a 
community  

A1.2: Having good experiences from using other microfinance services 

A1.3: Microfinance can be applied as a financial adaptive measure for sea level rise impacts 

 

Table 5. Percentage of respondent’s intention to participate to ‘microfinance for sea level rise impacts’, and their 
purposes of participation 

 

 

Tambons 
Villages 

No. 
respondents 
intended to 
participate

No. 
respondents 
not intended

 to participate

Percentage of 
intention to  
participate

Percentage of 
purposes to 
participate(1) 

1 2 3 4 

Phan Thai 
Norasing 

Sahakon 47 20 70% 33% 38% 19% 10%

Sandap 33 34 49% 27% 38% 27% 8%

Laem Fapha 

 

Khun Samut Chin 35 30 54% 37% 45% 13% 4%

Khlong Suan 17 50 25% 33% 39% 19% 8%

Khlong Dan 

 

Si Long 18 49 27% 40% 40% 10% 10%

Khlong Nang Hong 32 35 48% 44% 33% 14% 9%

All villages 182 218 46% 35% 39% 18% 8%

Note. (1)  The purposes of microfinance participation are: 1- for saving; 2- to obtain loan benefits; 3- 
possible attractive interest rates (both saving and loan); 4- no other financial sources to provide 
financial supports for adaptation 

 

7. Discussions 

7.1 Analysis of Acceptance of Microfinance for Sea Level Rise Impacts 

In response to one of hypotheses of this study that microfinance can (cannot) be applied as a financial adaptive 
measure for the impacts of sea level rise, the acceptance of respondents toward the designed microfinance was 
examined. It can be assumed that microfinance is applicable for such adaptation purposes if most respondents 
accept for its benefits. Only attitude factor is examined among other hypothesized factors affecting microfinance 
participation for analyzing acceptance. This is because attitude leads to behavior toward subject being considered, 
following the theory of reasoned action (Fishbein & Ajzen, 1980, cited in French et al., 2005; Ajzen & Fishbein, 
1975). How respondents currently feel about microfinance will indicate their potential acceptance or rejection of 



ep.ccsenet.org Environment and Pollution Vol. 6, No. 2; 2017 

56 
 

microfinance if it is applied for adaptation to sea level rise impacts. The other factors affecting microfinance 
participation, which include risk perceptions, social references, facilitating conditions, and government supports, 
are not considered for analyzing acceptance as they are the motives for microfinance participation. Accordingly, 
three predefined items relevant to attitude toward microfinance were asked to respondents. Those items included: 
1) attitude that microfinance can promote social cooperatives and economic development in a community; 2) 
good attitude/ good experiences obtaining from using other previous microfinance services; and 3) attitude that 
microfinance can be applied for adaptation to sea level rise impacts. Respondents provided their ‘disagreement’ 
and ‘agreement’ by scoring those attitude items. 

The study applied methodology of Sahu and Gupta (2007) to calculate the acceptance ratio. Summation of scores 
that respondents assigned to was divided by summation of maximum possible values of attitude items. The 
calculation results are shown in Table 4. Interviewing four hundred respondents of all studied villages regarding 
their attitude toward microfinance, they accepted that microfinance could promote social cooperatives and 
economic development, including could be applied for adaptation to sea level rise impacts with average 
acceptance ratios of 0.61 and 0.65 respectively. However, they did not accept that they had good experiences 
from using other previous microfinance services with average ratio of acceptance at 0.40. Combining altogether 
the scores of those three attitudes, the calculated average acceptance ratio was 0.55. This somehow can be 
interpreted that applying microfinance as an adaptive measure for sea level rise impacts is acceptable in view of 
respondents. Nevertheless, the successful implementation including the sustainability of such microfinance yet is 
depended on other factors than attitudes. Examples of those other factors are service quality and management of 
microfinance, and community leadership. 

Analyzing by individual studied village, the results of respondent’s acceptance ratio to measured attitude items 
are in same direction. Respondents of most villages accepted that microfinance was useful and could be applied 
for adaptation to sea level rise impacts. However, they complained that they did not obtain good services of some 
previous microfinances. This raises an interesting point. Despite respondents seldom have good experiences with 
microfinance’s services they yet have had good views on its usefulness. A further investigation on what factors 
discourage the quality of microfinance services will be benefit for the improvement of existing microfinances 
including supporting the implementation of any new one. It is a particular note of Khlong Suan village. The 
average respondent’s acceptance ratio of such village toward all measured attitude items is less than half (0.5). 
Following the interview of respondents who reside in Khlong Suan village, most microfinances have not been 
successfully implemented in the village due to the poor management of microfinance committee and lacking of 
leadership in community. This may supports a claim by Zaman (2004) that vision and persistence of the leader of 
microfinance institution are key factors behind the success of the microfinance. 

7.2 Analysis of Intention to Participate with Microfinance for Sea Level Rise Impacts 

Firstly, it needs to differentiate the analysis of acceptance and the analysis of intention to participate. In this study, 
respondent’s acceptance is examined at preliminary stage (via respondent’s state of feeling) for the possibility of 
applying microfinance for adaptation to sea level rise impacts. Thereafter, respondents’ intention to participate 
with microfinance for sea level rise impacts is measured with an aim for testing market of new product. 
Individual decision for (non-) participation can be affected by individual factors, social factors, and their prior 
knowledge (Wang, Dacko & Gad, 2008) during their evaluation processes.  

In order to analyze the intention to participate, the designed hypothetical microfinance for sea level rise impacts 
including its conditions was presented to respondents. Respondents then were asked about their intention and 
purposes of participation with such microfinance. The study results are presented in Table 5. Of the four hundred 
respondents of all six studied villages, there are one hundred and eighty two respondents (or equivalent to 46%) 
intend to participate with microfinance for sea level rise impacts. The purposes of participation from most to 
least desires are: a) to obtain loan benefits; b) for saving; c) to obtain attractive interest rates for both loan and 
saving; and d) due to lack of particular financial sources to support household adaptation, with percentages of 39, 
35, 18 and 8 respectively. Analyzing by individual studied village, likewise the result of acceptance analysis, the 
percentage of respondent’s intention to participate of Khlong Suan village is lowest at 25% among other studied 
villages.  

In addition, factors of risk perception to the impacts of sea level rise, attitude toward microfinance, social 
reference, microfinance facilitating conditions, and government supports were hypothesized that they could 
affect respondent’s intention to participate with microfinance for sea level rise impacts. Those factors were 
divided into eleven items. Detail of factors and items can be seen in Figure 3. In this study, testing of such 
hypothesized items was not analyzed by individual village, but altogether for six studied villages. This is due to 
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the homogeneity of respondents in the study area as they have same occupations, cultures and live in similar 
environments. Pearson correlation was used to examine the correlations between intention to participate and 
those hypothesized affecting items. Considering four hundred respondents of all villages, with significant 2-tails 
at 0.05, it was found that respondent’s intention to participate was correlated with most of items, except item 
A1.2 ‘having good experiences from using other previous microfinance services’. Stepwise regression analysis 
then was used to determine requisite items that best predicted intention to participate. Stepwise regression is a 
method for selection numbers of potential independent variables in order to fine-tuning model predicting 
dependent variable in multivariate statistical analysis (Maitra & Yan, 2008). It was found that a model containing 
items A 3.1, A1.3, and R1.1 (ordering from highest correlation) best predict respondent’s intention to participate 
with microfinance for sea level rise impacts. The items A 3.1, A1.3, and R1.1 are respectively ‘services quality 
and facilitations of microfinance’, ‘microfinance can be applied for adaptation to sea level rise impacts’, and 
‘house and farmland are at risks from impacts of sea level rise’. It is to note that those predictor items A3.1, A1.3, 
and R1.1 are components of separate hypothesized factors of microfinance facilitating conditions, attitude 
toward microfinance, and risks perception. Diaphragm of model is presented in the following Figure 4. 

 
Figure 4. Stepwise regression model for prediction of intention to participate with microfinance for sea level rise 

impacts 

 

There were queries whether other items that were highly correlated with predictor items might contribute for 
more fitness of model. Accordingly, those other items were additionally entered into the initial model obtained 
from stepwise regression analysis. New model then was rerun for regression analysis. It was found that R-square 
of new model was improved (higher than R-square 0.205 of stepwise model), but the adjusted R-square was 
reduced (less than adjusted R-square 0.199 of stepwise model). Following Hutcheson (2011) and Gamage et al. 
(2007), R-square always is increased when new variable added to model. However, adjusted R-square may be 
reduced indicating that the new variable provide less fitness to the model. This proves that, considering all 
hypothesized items affecting microfinance participation, combination of items A3.1, A1.3, and R1.1 are the best 
predictors for the model of intention to participate with microfinance for sea level rise impacts.  

One may additionally query about the low value of model adjusted R square at 0.199, whether it indicates the 
sufficiency of model fitness. Pursuant to Simpson et al. (2004), the low value of adjusted R-square may be 
suggestive that there is little relationship of the independent variables to the dependent variable. In other word, 
the model fitness is poor. This may be due to the incorrect form of independent variables e.g. outliers, or the 
errors of independent variables that are not normally distributed. However, in view of Macdonell (2010), human 
behavior differs from physical system. In predicting human behavior, adjusted R-square between 0.200 - 0.250 is 
normal; reaching 0.400 is considered excellent. Chong, Il-Gyo and Jun (2005) also suggest that considering only 
good fitness of a model via high value of adjusted R-square may not guarantee good performance of independent 
variables selection. Therefore, the adjusted R-square value at 0.199 somehow indicates the fair fitness of the 
model of intention to participate with microfinance for sea level rise impacts. 

The study also examined the effect of respondent’s demographic factors on the intention to participate. Similarly, 
Pearson correlation and stepwise regression analysis were applied on data obtained from four hundred 
respondents of all six studied villages. It was found that demographic factors were not good predictors for 

Factor: Risk perception

Item R1.1: 
House and farmland are at risks from 
sea level rise impacts

Item  A1.3: 
Microfinance can be applied for 
adaptation to sea level rise impacts

Factor: Microfinance facilitating 
conditions

Factor: Attitudes toward 
microfinance

Item A3.1: 
Services quality and facilitating 
conditions  of microfinance for sea 
level rise impacts

Intention to participate 
with 

microfinance for sea level 
rise impacts

Model summary
- R square = .205
- Adjusted R square = .199

Significant value
- A3.1 Sig. = .001
- A1.3 Sig. = .001
- R1.1 Sig. = .023

Dependent variable

Predictor 1

Predictor 2

Predictor 3
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intention to participate with microfinance for sea level rise impacts. 

8. Conclusions and Recommendations 

This study contributes to the knowledge of adaptation to climate change impacts. Its aim is to study the possible 
use of microfinance for adaptation to sea level rise impacts at community level. The study examines two 
hypotheses: 1) microfinance can (cannot) be applied as an adaptive measure to the impacts of sea level rise; 2) 
whether or not factors of risk perception to the impacts of sea level rise, attitude toward microfinance, social 
reference, microfinance facilitating conditions, government supports and demographic influence an individual 
participation to a designed microfinance for sea level rise impacts. With the result of acceptance analysis 
measured from respondent’s attitude toward microfinance, most respondents have accepted for applying 
microfinance as an adaptive measure to sea level rise impacts. They agree that microfinance can be a self-help 
financial tool to support their own household adaptations. In addition, they yet have good view with 
microfinance that it can promote cooperatives of social and economic development in their community, though 
they have been dissatisfying with services of some other previous microfinance. Regarding factors affecting 
microfinance participation, of the tested eleven items by statistical analysis tools (Pearson correlation and 
Stepwise regression), three items influence respondent’s intention to participate with microfinance for sea level 
rise impacts. Those three items are: 1) services quality and facilitating conditions of microfinance; 2) individual 
attitude that microfinance can be applied for adaptation; and 3) individual perceive of risk that house and 
farmland are impacted by sea level rise. For the analysis of respondent’s demographic factors by similar 
statistical tools, the results show that there are no significant correlations between those factors and respondent’s 
intention to participate.  

From the study results, it can be concluded that microfinance can be applied as a (financial) adaptive measure to 
the impacts of sea level rise. The likelihood of successful implementation of microfinance to support adaptations 
will be increased, if those correlated factors affecting participation (facilitating conditions of microfinance, 
individual attitude toward microfinance, and individual risk perceptions) are properly addressed by implementer. 
However, how well microfinance can be an effective mean for adaptation is not only depended on the success of 
initial implementation, but also the maintenance of its performances afterwards. According to Zeller, Lapenu, 
and Greely (2003), performances of any microfinance are relied on: 1) ability of outreach to client; 2) proper 
services adjusted to target clients; 3) ability of building up client’s social responsibilities; and 4) strengthen 
social, economic, and political of community. Sustainability, continuity (Churchill, Hirschland & Painter, 2002) 
and leadership (Zaman, 2004) also are necessity for performances of microfinance. Those necessitate factors 
affecting microfinance’s performances have to be managed as well to ensure objectives of microfinance are 
fulfilled.  

The study focuses the applicability of microfinance designed for adaptation to sea level rise impacts. The 
effectiveness of such microfinance in view of self-sufficient of fund (amounts obtained from household’s saving 
to microfinance) to household adaptation cost requirements is not analyzed. This is due to the household 
adaptation costs to sea level rise impacts need a different study and particular assessment. Without the references 
of adaptation cost requirements, the effectiveness of microfinance then cannot be examined. Accordingly, an 
additional study of coastal household adaptation cost requirements for the studied villages is recommended. 
Given the constant impacts of sea level rise, if financial services of microfinance for sea level rise impacts 
(including any external financial aids) are sufficient to the adaptation cost requirements, the vulnerability of 
studied villages will be healed. 
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