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Under the increasing climate threats, mass population migrations are gradually occurring in coastal 

communities along the South Pacific Ocean to the Arctic Circle. Such migration can be 

legitimately planned by institutions as an adaptation policy response to climate change. Yet to 

date, little attention has been paid by policymakers or researchers to the development of a 

conceptual framework for the climate-induced planned relocation (CIPR) in coastal communities. 

The Impoverishment Risks and Reconstruction (IRR) Model, being the most widely used 

framework for displacement projects, can be applied in such contexts to fill the policy gap. My 

research identifies overemphasized and overlooked risks in the IRR Model and to adapt it to CIPR 

in coastal communities. Data were collected from the literature of past coastal resettlement projects 

and a survey in Seine Bight, Belize. The thesis presents an adapted IRR Model with 20 risks, each 

given a magnitude of concerning level and demographic sensitivity.   
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Chapter 1. Introduction 

1.1 Problem Statement and Research Questions 

From 2008 to 2018, an average of 24 million persons each year were displaced from home because 

of climate disasters (Internal Displacement Monitoring Centre [IDMC], 2019). In 2020, the 

number was 30 million, among which 14.6 million were storm related, and another 14 million 

were floods related (IDMC, 2021). Coastal communities, due to their unique geographic location 

at the land-sea interface, are particularly vulnerable to climate disasters. Those climate disasters 

do not only include sudden onset disasters such as storms and floods, but also cover slow onset 

disasters such as sea-level rise and coastline erosion (Osland et al, 2016). From the South Pacific 

Ocean to the Arctic Circle, mass population migrations are already occurring in coastal 

communities since in-situ adaptation measures were no longer effective and leaving home became 

inevitable (Office of the High Representative for the Least Developed Countries, Landlocked 

Developing Countries and Small Island Developing States, 2015; United Nations [UN], 2016). 

Such mass population migration, according to the United Nations High Commissioner for 

Refugees (2012), can be legitimately planned by the government as an adaptation policy response 

to climate change. However, past experiences have shown that climate-induced displacements, and 

planned relocations in some cases, often cause severe and enduring economic, social, and health 

impacts on the affected populations (United Nations Office for Disaster Risk Reduction, 2019). 

Those negative impacts and risks of climate-induced resettlements have not been systematically 

studied to date. At the same time, there is one sophisticated model that has been practiced in 

development-forced displacement and resettlement (DFDR) projects for the past decades, and that 

is the Impoverishment Risks and Reconstruction (IRR) Model. 

The IRR Model was introduced in 1997 by Michael Cernea as both a theoretical framework and 

planning tool for DFDR in developing countries. The model identifies eight impoverishment risks 

among the affected populations, which are (a) landlessness; (b) joblessness; (c) homelessness; (d) 

marginalization; (e) food insecurity; (f) loss of access to common property resources; (g) increased 

morbidity; and (h) community disarticulation. Actors who hold key position as decision makers, 

such as policy makers, planners, and project managers are recommended to implement 
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resettlement projects based on the IRR Model in order to ensure the sustainability of the affected 

populations’ livelihoods. To date, the IRR Model remains the most practical and influential model 

for DFDR (Aboda et al., 2019). Because the IRR Model was initially developed for DFDR, its 

applicability in other types of resettlement projects is potentially limited (Andnet, 2017; Xiao et 

al., 2018). Several studies have been conducted in different contexts to testify the utilities of the 

IRR Model in CIPR projects (Arnall, 2019; Wilmsen et al., 2019; Xiao et al., 2018). Critical and 

practical suggestions have been raised to adapt the IRR Model to be more context appropriate. Yet 

to date, studies have not been done in the context of climate-induced planned relocation (CIPR) in 

coastal communities, despite their extreme vulnerability to climate disasters and increasing 

possibilities of being relocated. Recognizing the practicability and flexibility of the IRR Model, 

this study aims to adapt the Model to CIPR in coastal communities to fill out the gaps. 

This research addresses three questions in order to adapt the IRR Model to CIPR in coastal 

communities. The questions are: 

i) Globally, what were the common risks the coastal community members had 

experienced in the past resettlement projects?  

ii) How do coastal community members who might be facing CIPR in the near future 

perceive the identified risks? and  

iii) How do different demographic groups perceive the CIPR risks differently?  

To carry out the research the following tools were used: a literature review of the past resettlement 

projects was conducted to answer question (i). Subsequently, a survey was conducted in Seine 

Bight, Belize to answer question (ii) and (iii).  
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1.2 Research Objectives and Significance 

The goal of this study is to identify overemphasized or overlooked risks in the IRR Model, and to 

modify the IRR Model to be more context appropriate for CIPR in coastal communities. This study 

is an issue-focused evaluation research which intends to assess the IRR Model and provide policy 

influence in terms of CIPR in coastal communities (Laws et al., 2011; Mikkelsen, 2005). By 

collecting secondary data from the literature and primary data from one research site (Belize), the 

conclusion of the study is intended to influence policy and practice beyond the research site and 

have a broader impact. Ideally, this study provides information and precautions to coastal 

communities that are facing CIPR in the near future. The research also serves as a reference for 

the practitioners through the CIPR project life cycle, including planning, implementation, as well 

as monitoring and evaluation. Moreover, it provides a methodological model for future research 

that aims to adapt the IRR Model to other contexts. 

1.3 Structure of Thesis 

The thesis is organized into six chapters. Following the introduction, Chapter 2, the Literature 

Review, introduces the IRR Model in details, identifies the risks in past resettlement projects in 

coastal communities, compares the IRR Model and the literature, and generates a literature-based 

modified IRR Model. Chapter 3, the Methodology, explains the process of sample selection, 

survey design, survey conduct, survey analyses, and the impact of the Covid-19 to the study. 

Chapter 4, the Findings, presents the statistical results of the survey, which includes the concerning 

level and demographic sensitivity of the identified risks. Chapter 5, the Discussion, introduces the 

final adapted IRR Model based of the literature review and the findings of the survey. Limitations 

and applications of the adapted IRR Model are also discussed in this chapter. The last chapter 

provides the conclusion and recommendations. 
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Chapter 2. Literature Review 

2.1 Introduction to the IRR Model 

The IRR Model was introduced by Michael Cernea in 1997, who at the time was the senior adviser 

for social policy and sociology in the World Bank, and had been working in the forefront of many 

DFDR projects (Cernea, 1995, 1997; Cernea & Freidenberg, 2007). Witnessing the grim reality 

where many affected populations in DFDR suffered from impoverishment and social disruption, 

as well as realizing the limitations of other conceptual frameworks for resettlement at the time, 

Cernea formulated and developed the IRR Model upon theories of other researchers and empirical 

data from about 200 World Bank resettlement projects (Cernea, 1997, 2004). The IRR model was 

designed to be a diagnosis, a prediction, a solution, and a guide for DFDR projects (Cernea, 1997). 

As a diagnosis, the IRR Model identifies eight impoverishment risks among the affected 

populations. They are a) landlessness; b) joblessness; c) homelessness; d) marginalization; e) food 

insecurity; f) loss of access to common property resources; g) increased morbidity; and (h) 

community disarticulation (Cernea, 1997). As a prediction, the Model gives warnings to 

stakeholders including both the affected populations and the planners before DFDR taken place 

(Cernea, 1997). As a solution, the Model provides practical measures that had successfully 

mitigated the risks in the past DFDR projects (Cernea, 1997). As a guide, the Model helps the 

researchers to cohere their empirical data with theories and eventually to modify the Model to be 

more context appropriate (Cernea, 1997). These four functions of the IRR Model enable it to adapt 

to different contexts with adequate empirical data.  

Figure 1 shows the application of the Model’s four functions, as well as the process of generating 

an adapted IRR Model. As illustrated, the application of the IRR Model forms a full cycle, starting 

from risk prediction, to risk reduction, to modification and adaptation, and then going back to risk 

prediction. Two steps were added in the figure to complement the cycle by explaining the 

connection between risk reduction (the solution) and modification and adaptation (the guide). 

These two steps are: applying the IRR model in the resettlement action plan, and monitoring and 

evaluating the resettlement project with the indicators in the Model. The figure also shows that the 
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theoretical modification of the IRR Model is eligible, and the Model can adapt to different contexts 

as long as there are adequate empirical data. 

 

Figure 1 Application of the IRR Model (Cernea, 1997). 

 

Since 1997, the IRR Model continues to be the most influential framework in resettlement projects 

for its comprehensiveness, feasibility, and flexibility (Wilmsen, 2016). The World Bank, which 

has sponsored, planned, and implemented more than 5000 resettlement projects in the world, puts 

the IRR Model in its Involuntary Resettlement Sourcebook as a primary guideline (World Bank, 

2004). Researchers at the same time have been using the IRR Model to evaluate resettlement 

projects, testify the model’s utility, and modify the model to fit in different contexts (Alexandrescu, 

2011; Wilmsen et al., 2019; Xiao et al., 2018). The huge influence and high practicality of the IRR 

model in the field facilitates the choice of adapting it in the context of CIPR in coastal 

communities.  

For the modification of the IRR Model in this research, both primary and secondary data were 

used. The primary data focus on the coastal community members perception of risks of a possible 

CIPR. Data were collected in the case study of Placencia, Belize, which will be discussed in the 

Collect empirical data from the project and 
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Predict risks with the IRR Model in a 
similar context (Diagnosis, Prediction)

Get inspirations of risk reduction measures 
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project with the indicators in the IRR 
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later chapters. The secondary data focus on the already-occurred risks of resettlement projects 

among the affected coastal community members. The secondary data were gathered from literature 

consisting of primary research in at least one resettlement project. It is worth noticing that although 

this research focuses on the risks of CIPR, the literature review contains information from both 

CIPR and DFDR. The rationale is that the affected populations in CIPR share many common risks 

with those in DFDR. Moreover, the cause of a coastal resettlement project is usually complex and 

may include both climate and development factors. 

In summary, to enhance the veracity and comprehensiveness of the literature review, the following 

perimeters were set: the selected literature must be peer-reviewed journals that contain primary 

data from at least one past resettlement project whose affected communities were originally located 

in coastal area. In the end, approximately 80 journals and institutional reports were reviewed. The 

literature covers resettlement projects from as early as 1945, which was the DFDR from Banaba 

Island, Kiribati to Rabi Island, Fiji (Tabe, 2019). Nevertheless, most of the resettlement projects 

cited in this literature review were carried out after 2010 since the risks identified in those projects 

were more relevant and better explained in the literature. In relation to location, most literature 

focused on South Pacific Islands, Southeastern Asia, and Southern Asia. China and Alaska, USA, 

were also identified as research hotspots relating to the topic of resettlements. Less relevant data 

was found in the Caribbean Region, South America, and Europe. In relation to fields and 

disciplines, among the literature, most academic papers or peer review journals fall into the 

discipline of social science, whereas the institutional reports were more multi-disciplinary, and 

resettlement-related contents were often a chapter of the full report. 

After eliminating repetitive and irrelevant information, data from 15 journals were analyzed to 

generate a literature-based modified IRR Model. The generating process consisted of first, 

identifying specific risks mentioned in the literature; second, merging and adding identified risks 

to the IRR Model; third, categorizing risks into new groups; and finally, modifying the IRR Model. 

The modified model was then tested as a research tool in the case study of Belize to gain empirical 

data, the process of which is discussed in the Methods chapter. 
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2.2 Identified Risks and Their Causes in Past Resettlement Project in Coastal 

Communities 

The identified risks in the literature do not always align with the IRR Model. Some risks were 

overlooked in the Model while some were overemphasized. Moreover, most identified risks are 

deeply interconnected, which means a single risk can hardly exit alone without the presence of 

another. Such connection was not introduced in the IRR Model. At the same time, although the 

analysis of risks causes is not the focus of this study, it is crucial to be aware of the causes to 

understand the complex connections between or among the risks. Therefore, to provide a holistic 

picture of the risks in past resettlement projects in coastal communities, their causes are introduced 

in this chapter as well. 

Figure 2 illustrates a generalized relationship between the identified risks and their causes that 

were found in the literature. To be noticed, these risks did not all occur in one particular project. 

Instead, Figure 2 is an aggregation of identified risks from different projects. The linkages between 

these risks were generated according to the discussions from the literature. The identified risks are 

further categorized into five groups based on their nature. They are 1) equity and equality risks, 2) 

economic risks, 3) social and cultural risks, 4) health risks, and 5) environmental risks. Such 

categorization is merely an attempt to conceptualize the risks in an organized format, which does 

not reflect the reality completely. The following section explains in detail the identified risks, 

including why they occurred, how they affected each other, and what they meant to the affected 

populations. 
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Figure 2 Relationships between identified risks and their causes 
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2.2.1 Equity & Equality Risks 

It is important to know that affected populations in a resettlement project does not only include the 

persons who are physically resettled. It also includes the persons who are not eligible for the 

compensated resettlement but either live or/and work in the to-be-resettled community, and the 

persons who live or/and work in the host community who might be forced to share their resources 

with the resettlers (Mortreux et al., 2018). The literature shows that there are significant inequities 

and inequalities in allocated resources and services among affected populations (Chung, 2017; 

Maldonado et al., 2013; Mortreux et al., 2018). Nevertheless, equity and equality risks were not 

mentioned in the IRR model.  

Inequity and inequality usually appear right at the beginning of a resettlement project and 

continues to have a negative impact on the affected populations long after the physical resettlement 

is completed (Supekar, 2019). In addition, the most affected populations are almost always the 

already most underprivileged (Mortreux et al., 2018; See & Wilmsen, 2020). In a CIPR project in 

Iloilo City in the Philippines, three NGOs constructed three new resettlement sites, and the 

households with higher incomes were resettled to sites with better housing and better public 

services (See & Wilmsen, 2020). The same study also shows that the inequality existed before the 

CIPR were dramatically enlarged over time after the CIPR (See & Wilmsen, 2020). In the case of 

Sagar Block in India, inequitable compensations left the poorest households trapped in the original 

community without public services because the compensation was not enough for them to resettle 

by themselves (Mortreux et al., 2018). Moreover, compensation for each household, including 

cash, housing, and land, reduced over time, which was another disadvantage for the 

underprivileged since they were ill-informed about the resettlement comparing to the local elites 

(Mortreux et al., 2018). Gender inequality also occurred in many resettlement projects (McLeman 

et al., 2016). Women from Coast Region in Tanzania expressed their concerns of the male heads 

of household, who often misappropriated the money, having full control of the cash compensation 

(Chung, 2017). Inequity and inequality risks did not only happen in developing countries. In 

Alaska, USA, many American indigenous villages, although facing immediate climate threats, 

failed to be economically ‘qualified’ for funded relocation because of their small populations and 

remote locations (Maldonado et al., 2013).  
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The inequity and inequality among the affected populations often led to conflicts and hate crimes 

targeting ethnic minorities and the relatively privileged (Chung, 2017; Mortreux et al., 2018; See 

& Wilmsen, 2020). It is challenging to predict specific inequity and inequality risks since they all 

took different forms in different contexts. However, the roots of inequity and inequality risks are 

not all different. There are four main causes of such risks in the literature, 1) political power 

asymmetries; 2) sex, age, ethnicity, and religion discrimination; 3) reduced public resources over 

time; 4) broader economy decline (Mortreux et al., 2018). While broader economy decline might 

fall out the of the government’s capacity, risks caused by the other three factors can be reduced 

through policy making and a context-appropriate resettlement action plan. 

2.2.2 Economic Risks 

Four of the eight risks in the IRR model can be classified as economic risks, including landlessness, 

joblessness, homelessness, and loss of access to common property resources. Each of those four 

risks were identified multiple times in the literature (Albert et al., 2018; Bukvic et al., 2015; 

Mortreux et al., 2018). Villagers from the south coast of Khulna, Bangladesh, unfortunately 

experienced all those four economic risks. By resettling from coastal rural area to a northern urban 

center, for both poverty levitation and climate adaptation reasons, many resettlers lost their 

farmland, had temporary jobs, lived in slums or on street, and had little public resources that they 

could use (Alam & Miller, 2019). It is not uncommon that affected persons suffered more than one 

economic risk after being resettled (McLeman et al., 2016; Mortreux et al., 2018). Landlessness 

and joblessness often appeared together as many resettlers were land-based farmers (Alam & 

Miller, 2019; Mortreux et al., 2018). 

For coastal communities, moving away from shoreline further exacerbates the resettlers’ economic 

condition. On one hand, their access to the marine resources decreased, which led to a reduction 

of related incomes, such as from fishing or tourism (Mallick & Vogt, 2014). On the other hand, 

the resettlers household expenses increased because now they had to pay for drinking water, 

sanitation and inland transportation, which were once free or cheaper along the coast (Albert et al., 

2018).  
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Economic risks are mostly caused by the lack of government capacity and willingness (Bukvic et 

al., 2015; Mortreux et al., 2018). Working with private sector or getting aids from international 

communities might help the government to build up capacity. However, having too many 

institutions involved in a resettlement project could bring other problems including corruption, 

conflicts, and inequality, all of which could become the obstacles for the resettlers to get actual 

economic compensations (Bukvic et al., 2015, Maldonado et al., 2013). After all, compared to 

capacity, government willingness is the more important precondition for economic risks reduction 

in resettlement projects. 

2.2.3 Social and Cultural Risks 

Marginalization and community disarticulation are the two social and cultural risks in the IRR 

Model. Those two risks are mostly aligned with the risks identified in the literature (Bukvic et al., 

2015; Chung, 2017; Nichols, 2019). Marginalization takes different forms, and it is often linked 

with other risks instead of standing alone. In Sagar Block, India, Muslim resettlers were ostracized 

and prevented by the host community from using shared resources such as tube wells (Mortreux 

et al., 2018). This was a result of ethic discrimination (equity & equality risk) and poor planning. 

Looking deeper, while such hostility from the host community is a social marginalization risk, it 

might also affect the resettlers physical health and increase their household spending (economic 

risk). An extreme case of social marginalization was in Coast Region of Tanzania. There, the 

resettlers felt degraded as human beings (Chung, 2017). This was caused by a combination of lack 

of community autonomy, constant change of resettlement plans, indefinite wait to be resettled, and 

the halt of development in the original community. Community disarticulation (Albert et al., 2018; 

Costas et al., 2015, Maldonado et al., 2013) was also mentioned several times in the literature. In 

both case of Praia de Faro, Portugal, and Nusa Hope, Solomon Islands, resettlers expressed their 

concerns of losing their socio-cultural and environmental values and traditions after being resettled 

(Albert et al., 2018; Costas et al., 2015). Moreover, among the resettlers, the elders usually felt 

more disarticulated and found it challenging to adapt to the new community and environment since 

they had a stronger attachment to the original community (Nichols, 2019) (equity & equality risk). 

There is a major type of social and cultural risks that is missed by the IRR Model: the conflicts 

between different stakeholders. Before the physical resettlement, conflicts mostly happened 
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between the to-be-resettled community and different institutions, such as government agencies, 

NGOs, and contractors. The core of these conflicts was the voluntariness of the resettlement, 

resettlement sites, and compensations (Costas et al., 2015; Maldonado et al., 2013; Mortreux et 

al., 2018). In this stage, conflicts within the community also arose due to community members’ 

different attitudes towards the resettlement and overlapping land claims (Chung, 2017; Côté & 

Pottie-Sherman, 2020). During and after the physical resettlement, new conflicts often appeared 

between the resettled community and the host community. Limited resources and different cultures 

were the two main causes of these conflicts (Mortreux et al., 2018; Nichols, 2019).  

For the affected populations, social and cultural risks not only directly affected their mental health, 

their physical health and safety were also threatened. However, social and cultural risks were often 

deliberately neglected in resettlement plans for it requires enormous efforts to tackle or even just 

understand the potential risks. Community participation, therefore, is extremely important if the 

institutions have the willingness to reduce this category of risks. 

2.2.4 Health Risks 

Although two of the eight risks in the IRR Model, food insecurity and increased morbidity, are 

health risks, both of them were rarely mentioned in literature. Of the reviewed 14 projects, only 

one in Nuatambu, Solomon Island, mentioned the temporary food insecurity caused by disjunct 

farming season (Albert et al., 2018). Reasons for the absence of these two risks were not explored 

since it falls out of the scope of this study. Despite the absence in literature, these two risks are 

still included in the following discussion to ensure the comprehensiveness of the Model. 

Most health risks identified in the literature appeared as a result or side-effect of other risks. For 

example, in Nabukadra, Fiji, the relocation project was half completed due to lack of investment. 

The resettlers therefore had to rebuild themselves from scratch without any institutional support 

after leaving their homes as required (Nichols, 2019). In this case, lack of funding (economic risk) 

was a direct risk, while heavy construction and farm works (physical risk) and the pure pressure 

of surviving (psychological risk) were indirect risks. The indirectness of the identified health risks 

indicates that these risks will only diminish when other risks are solved first. 
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2.2.5 Environmental Risks 

Environmental risks are caused by low climate resilience of the new community (Albert et al., 

2018; See & Wilmsen, 2020). Environmental risks are not mentioned in the IRR Model. However, 

this type of risks is crucial in the context of CIPR since increasing climate resilience is supposed 

to be the most important justification of a CIPR project. The failure of improving climate resilience 

not only will make a CIPR project lose its significance, but also will cause a huge waste of 

resources and an unnecessary disturbance of the affected people’s lives. In the literature, two kinds 

of environmental risks are identified. The first kind is temporary, human-made, and can be solved 

in-situ. One example is in Iloilo City, the Philippines. The original community was resettled for 

flood control as well as for post-typhoon recovery purpose. Yet in the new location, flooding 

continued to be a problem, and the reason was that the drainage system was overloaded during the 

rainy season (See & Wilmsen, 2020). In this case, with upcoming financial resources and 

appropriate planning, the environmental risk of flooding could be reduced on time. Nevertheless, 

the temporary vulnerability could still lead to many other problems such as loss of farming land 

(economic risk), increase of water-borne disease and mental stress (health risk). The other kind of 

environmental risks, however, is permanent, almost inevitable, and might require a second 

relocation in the near future (Albert et al., 2018). Resettlers from Nuatambu, Solomon Islands are 

facing such risks. Due to limited flat land and lack of institutional guides, some households were 

resettled to areas that are vulnerable to landslides and future sea-level rise - the exact risks that 

they were trying to move away from because in-situ mitigation methods were ineffective (Albert 

et al., 2018).  

Unlike other risks, environmental risks are usually difficult for the affected populations to 

anticipate before they happen. Although customary knowledge can help, predicting and preparing 

for possible environmental risks still requires scientific advice and professional planning. 

2.3 A Conceptual Framework of the Literature-based Modified IRR Model 

and Its Limitations 

The conceptual framework is a summary of the identified risks in literature, as well as a theoretical 

foundation for the field research. In this framework (see Table 1), besides their nature of characters, 
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risks are further divided into two chronical groups: before the physical relocation, and during and 

after the physical relocation. There is, of course, no clear timeline for risks to occur, for example, 

while equity and equality risks usually occur at the planning stage, which is before the physical 

relocation, they would continue affecting the lives of the affected populations long after the 

physical relocation, yet such general grouping could help researchers, practitioners, and most of 

all, the affected populations, who might be facing a relocation for the first time, to apprehend and 

anticipate the possible risks in a progressive way. 

The classification of the risks in this framework is mostly aligned with the last section except one: 

decreased quality of water supply and sanitation. In the last chapter, decreased quality of water 

supply and sanitation is introduced in the economic risks because it increased household expense 

to get clean water or sanitation service (Albert et al., 2018). However, the original IRR Model 

identified this as a major threat to the health of the affected populations (Cernea, 1997). This thesis 

learns more toward to the latter classification based on the amount of empirical data provided in 

the original IRR Model. It is not to say that decreased quality of water supply and sanitation does 

not make worst of the economic condition, but the health problems it caused is more direct and 

severe.
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Table 1 A Conceptual framework  

 Specific Risks 

Categories Before the physical relocation During and after the physical relocation 

Equity & 

Equality 

Inequitable relocation policies to the vulnerable 

community members, such as women, elderly, 

underprivileged, and ethnic minorities 

Inequality and inequity between community members, for example more 

benefits for the local elites 

Economic Insufficient cash or property compensation from 

institutions 

Development of the original communities stops or move 

backwards 

Decreased quality of public services, such as education, and healthcare 

Loss of work, a worsening working condition, or a drop of income 

Loss of shelter or a worsening housing standard 

Loss of private land or a worsening private land quality 

Loss of waterbody, decreased access to waterbody, or a worsening water 

quality 

Loss of other common assets such as forests, pastures, and burial grounds 

Social and 

Cultural 

Conflicts between the affected populations (AP) and 

institutions due to unsatisfactory relocation policies   

Conflicts within the AP due to different attitudes towards 

relocation policies 

Decreased protection against public threats such as theft, and violence 

Disruption to relationships with your families, neighbors, and friends 

Loss of local tradition or cultural heritage 
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Forced relocation despite AP’s unwillingness 

Health  Decreased quality of water supply and sanitation Higher chance of getting 

psychological illness 

Higher chance of getting physical illness or undernourishment 

Environmental  Relocated area is still vulnerable to climate hazards. 

 

A limitation of this framework is the inadequate sample of empirical data. With only 14 projects cited, the framework is a solid starting 

point for investigation. Additional research is necessary to test and continue advancing the framework, such as the example of the lack 

of data in health risks. Another limitation is that many of the identified risks received limited attention in the literature, lacking details 

on the severity or frequency. Moreover, some of the identified risks were based on individual perceptions from interviews, which 

provided details of a specific risks but might be biased.  

Considering these limitations, to complement the literature-based modified IRR Model, this research aims to explore 1) are there any 

risks left out in the existing literature? 2) to what extent are the sample populations worried about the identified risks? And 3) how the 

sample populations perceive risks differently based on their demographic characteristics?
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Chapter 3. Methodology 

Prior to the global pandemic, this research was intended to take the participatory approach to 

research in the field. The intention was to conduct comparative research in Canada and another 

country where the adapted IRR model would be entirely based on the perceptions of the affected 

populations. The affected populations would also be engaged in the process of modifying and 

designing the IRR Model. To achieve this goal, the focus group discussion tool was originally 

chosen as the main research qualitative method. Research funding was accessed through the 

Rural Policy Learning Commons (RPLC) to facilitate the research data collection.  This original 

plan, however, was interrupted by Covid-19.  

The research methods were adapted to comply with the ongoing public health restrictions related 

to Covid-19. After discussing with the advisory committee, I decided to focus on one research 

site. To less burden the community members who were already under the pressure of Covid-19, 

and after discussing with my local research partner Jose, I decided to change the research method 

into survey. The specific reasons of choosing a survey over other methods are discussed in the 

following section. This chapter discusses the sample selection, survey design, and survey 

analysis. Throughout the process of designing and distributing the survey, constant 

communications had been made with Jose regarding to ethical issues, timelines, and appropriate 

approaches to the community members. This research could not have been carried out 

successfully without the local supports. 

3.1 Sample Selection 

Community study has been one of the prevailing research methods in the field of social science 

due to its success in providing relevant factors, realistic hypothesis, and explanatory frameworks 

(Arensberg, 1954). For this research, community study appeared to be the best way to explore 

CIPR risk perceptions in coastal communities. Hence, a sample selection was conducted to identify 

a suitable community that could ideally represent the context of the study. The sample selection is 

a narrowing down process, from broad location filtering, to community identification, and 

eventually to demographic screening. 
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Several criteria were considered for the original broad location selection. Ideally, a potential 

research country must meet all the following requirements at the time: 

i. It is a coastal country. 

ii. At least part of its coastal areas is vulnerable to climate change and natural disasters. 

iii. It is feasible, cost-efficient, and safe to travel and conduct research. 

iv. The government has officially put CIPR as one of the possible adaptation measures to 

climate change but has not yet made specific CIPR policies or plans. 

v. It has not been over-researched in CIPR related topics. 

The first two requirements make CIPR a possible climate change adaptation measure in that 

country. The third requirement ensures the research being conductible within budget. 

Theoretically, any country that meets these three requirements could be a potential research 

location. The other two requirements were further added not only to narrow the choice down, but 

also to maximize the utility of this study. However, the last criteria made it difficult to identify a 

country that had already experienced CIPR but had not yet been over-researched in related topics. 

Therefore, to avoid research exploitation, I decided to conduct this study in a location that has not 

been overly researched but was under substantial climate risks in the near future, despite the fact 

that the potential sample population might have not experienced CIPR before.  

After filtering was completed, Belize stood out as the only country that met all the criteria at the 

time. The country was chosen as the potential foreign research country before the Covid-19 

outbreak. This choice was based on four reasons. First, Belize is recognized as a Small Island 

Developing States (SIDS) by the United Nations (UN) (United Nations Development Program, 

2012). This recognition reflects the number of challenges Belize is facing, including its growing 

populations, limited resources, vulnerable natural environments, and its need of supports from the 

international community (UN, 2017). Second, Belize is located on the eastern coast of Central 

America, which makes it one of the closer SIDS to travel to from Toronto. Third, the Government 

of Belize has named planned relocation as one of the adaptation measures in its national climate 
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change strategy but has not a detailed action plan or policies yet (Caribbean Community Climate 

Change Centre, 2014). Last but not least, English is the official language in Belize. This would 

make the field research much more efficient compared to working through a translator.  

The research site was identified after communicating with the Southern Environmental 

Association (SEA) in Belize. SEA is a non-governmental organization that dedicates itself to 

marine areas protection by working with village communities in southern Belize (SEA, n.d.).  SEA 

provided a list of local communities and organizations who were contacted via email to inquire if 

they would be interested in participating in the research. The community of Seine Bight replied 

and expressed its interest of participation. After multiple communications, leaders from Sine Bight 

agree to participate in the research.  

According to the 2010 Belize Census, the population in Seine Bight was 1,310, among them 669 

men and 641 women (Statistical Institute of Belize [SIB], 2010). The community leader confirmed 

that there had not been significant change to the population since the 2010 data was collected. 

Based on the information, the decision was made to conduct the survey with a sample size of 60 

community members, including 30 males and 30 females. The inclusionary criteria to participate 

in the survey were: 1) the participant must be 18 and over, and 2) the participant must be a current 

resident in the community. No further selection criteria were used to ensure no further burden the 

research could have on the community leader. He conducted the data collection in Belize. 

3.2 Survey Design 

Due to the Covid-19 restrictions, it became crucial to choose a suitable research method that could 

be conducted remotely and was manageable for participants. The original plan of conducting focus 

group discussions therefore was denied for the reason that the sample population in Seine Bight 

had limited access to internet. At the same time, the community leader of Seine Bight stated that 

most of their community members had no previous CIPR experience, which implied that it would 

be challenging for the individual participants to predict and express their concerns to specific CIPR 

risks. In this case, it was more reasonable to take advantage of the existing knowledge, including 

the CIPR background information and currently identified risks to guide the participants and think 

about what these risks might mean to them. Such guidance needs to be logical, comprehensible, 
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holistic, and most importantly, unbiased. All factors considered, a paper survey of 33 closed-ended 

and open-ended questions was created. Closed-ended questions used a Likert Scale to measure the 

participants’ risk perception within the framework of the literature-based modified IRR Model 

appeared to be the most appropriate research tool.  

The survey contains four sections (see Appendix 1). On the first section, the background 

information is presented to introduce the concept of CIPR and the purpose of conducting the 

survey. There is no question in this section. The second section consists of three demographic 

close-ended questions to gather demographic composition of participants. The third section 

contains three close-ended questions to understand the attitude of participants towards climate 

change. There is one open-ended question in this section for those who had previously been 

resettled because of climate disasters. Thus, they could briefly introduce their resettlement 

experience. The fourth section contains the Likert scale questions asking the participants to choose 

their level of concern to each identified risk, and subsequently rank their top three concerns. The 

participants were invited to make comments or express any supplemental risks in this section. 

There are 18 risks in the Likert Scale, all of which are from the literature-based modified IRR 

Model (see Table.1). The risks were divided into two groups: risks before the relocation and risks 

during and after the relocation. Within each group, the risks are arranged in an alphabetical order. 

All the risks were rephrased with simple English to avoid jargon. Some risks were further 

explained with examples to prevent misunderstanding. It is worth noting that the Environmental 

Risk - Relocated area is still vulnerable to climate hazards, and is not included in the survey for 

the reason that this specific risk was identified after the surveys were distributed. As mentioned in 

the previous chapter, the level of environmental risk has a crucial impact on the significance of a 

CIPR project. Therefore, it is important to add and measure this risk in future studies. The last 

section of the survey includes five close-ended questions that aim to measure the extent of 

attachment the participants hold to their current home. It is specifically emphasized in the survey 

that all the risks were only hypothesized and were not immediate threats to the community.   

In summary, both qualitative and quantitative data are used in this study to generate the adapted 

IRR Model. The qualitative data are collected from both the literature and the survey. The 

quantitative data are collected solely from the survey. The two types of data serve different 
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purposes in the study. The qualitative data are to answer the question of 1) what are the risks? The 

quantitative data are to answer the questions of 2) how worried are the participants about specific 

risks? And 3) how do different demographic groups perceive risks differently? To the first 

question, the majority of risks are already identified in the literature. Therefore, the survey serves 

mainly as a complement to the existing data.  

3.3 Survey Analysis 

A total of 60 paper surveys were distributed and collected, representing a response rate of 100%. 

There are four surveys where the participant did not answer one question; those four questions are 

all different. Given the respondents completed most of the questionnaire, these surveys were 

included in the data analysis.  

SPSS was used to analyze the quantitative survey data. Answers of the participants were entered 

into the SPSS Statistics Data Editor. Demographic distribution of the participants was first 

analyzed. Frequency analyze tool was then used to generate the count and percentage of votes for 

each risk in the Likert scale and ranking questions. Descriptive analyze tool was used for 

calculating the means and standard deviation of the concerning level and the rank of each risk. 

After that, Chi-square tests were run to exam the correlation between each demographic group and 

their level of concerns to each risk. The corresponding p-value of the tests indicated whether there 

might be a significant relationship between a certain demographic group and their attitude towards 

a certain risk. Due to the small sample size, these correlations might not be accurate and required 

to further be investigated. Therefore, the results of the chi-square tests are not used in this study.  

As an alternative, independent samples t-tests were run for the same purpose. This requires all the 

subcategories of the demographic groups to be merged or regrouped into two. For example, the 

four age groups in the survey were merged into two. Just to name a variable, the number of children 

in a household were simply changed into ‘yes’ as there is children in the household, and ‘no’ as 

there is no child in the household. The t-test turned out to be a more appropriate tool for this study, 

which shows if there is a significant different attitude between two independent samples, such as 

men and women, towards a certain risk. Such significance in the t-test was determined by the p-

value, and the Levene’s test for equality of variances. There are two circumstances which indicates 
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that there is a significant difference. First is when the equal variances assumed <=.05. Second is 

when the equal variances assumed > .05, and at the same time the p-value <= .05. When either of 

those two conditions meet, the relationship between a certain demographic group and a certain risk 

was further looked into and to be explained in the findings. All the tables and graphs in the finding 

chapter were also generated in SPSS.  

There are two open questions in the survey. One asked the participants their previous climate-

induced displacement experience. Open coding for this question was achieved by merging the raw 

data and grouping them into frequently mentioned categories (Khandkar, n.d.). The answers of 

most participants were concentrated around mentioning three main climate events as the cause of 

their displacements, without explaining the impacts of these displacements to their individual lives. 

The other open question asked the participants if they have any other concerns or comments 

towards CIPR. Open coding was also performed for this question. Responses were transcript from 

paper and coded in NVivo. Multiple categories were emerged from raw data. However, the 

categories were too few and too scattered to compose any overarching theme. Therefore, those 

responses are discussed separately in different sections in the findings chapter. 
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Chapter 4. Findings 

4.1 Description of the Research Sample 

4.1.1 Research Site 

Seine Bight is a coastal village located in the Placencia Peninsula, Stann Creek District, Belize. 

The East Coast of the village is directly facing the Caribbean Sea and to the west is to a lagoon 

(see Figure 3). The population in Seine Bight was 1310 in 2010, including 669 men and 641 

women (SIB, 2010). This number has remained stable in the past 10 years. Seine Bight was 

traditionally a fishing village. In recent years, the local government has been gradually 

transitioning its economy to tourism and social services. 

Seine Bight, similar to many other coastal communities in Belize, is facing severe slow-onset 

climate challenges including sea-level rise, coastal erosion, and desalination (International 

Monetary Fund [IMF], 2018). In addition, Seine Bight is extremely vulnerable to sudden-onset 

disasters such as hurricane, storm, and flooding (IMF, 2018). There were three notable major 

hurricanes: Hurricane Mitch (1998), Hurricane Iris (2001), and Hurricane Nana (2020). They 

caused mass population displacements in Seine Bight village according to the survey respondents. 

These displacements were temporary, during which the affected populations stayed in the 

government shelters until their homes and community were rebuilt (International Federation of 

Red Cross and Red Crescent Societies, 2002; United Nations Children's Emergency Fund, 2020).  
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Figure 3 Location of Seine Bight Village (Source: Google Map) 
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4.1.2 Description of Sample 

Among the 60 participants, 30 are females and 30 are males. A total of 40 participants were in the 

age cohort of 18-44 years old; 46 had been living in Seine Bight for more than 15 years; and 35 

lived within 300 meters to either the Caribbean Sea or the lagoon. The results of each of these 

three classifications - age group, years of residency, and distance to a waterbody - were merged to 

get larger subgroups for the T-test as mentioned earlier in the method chapter. The specific dividing 

point – 45 years old, 15 years, and 300 meters - were selected as the relative median point for the 

sample distribution.  

Within the sample population, 50 participants had been previously displaced from home by climate 

disasters at least once. This was not expected when Seine Bight was selected as the research site. 

A total of 50 (1 response missing) participants considered their household as having the same level 

of income as the majority of the community. Forty-nine participants had at least one child (under 

the age of 18) in their household. The largest occupation by participants was the tourism industry 

(20 participants), followed by 17 participants who worked for government and community 

services, and only 3 participants who worked in agriculture or aquaculture related activities. 

Figures 4 and Figure 5 illustrate an overview of the distribution of the sample population by 

different classification
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Figure 4 Key characteristics of the sample population 

At least one 
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Figure 5 Occupation of sample population  
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4.2 Survey Findings 

The findings of the survey are mainly focused on answering two questions: 1) how worried are 

the participants about specific risks? and 2) how do different demographic groups perceive risks 

differently? 

For the first question, results show that each of all the 18 CIPR risks has over 65% respondents 

considering at least moderately concerning. Among them, decreased quality of water supply and 

sanitation, joblessness, homelessness, and loss of waterbody have a 100% response of at least 

moderately concerning. There are eight risks having more than 50% respondents considering 

extremely concerning. They are decreased quality of public services (78.3%), decreased quality 

of water supply and sanitation (75.0%), inequitable relocation policies (68.3%), joblessness 

(67.8%), homelessness (60.0%), insufficient compensation (58.3%), loss of waterbody (54.2%), 

and decreased physical health (50.0%). Chart 3 demonstrates the accumulated count of the 

respondents’ level of concerns to specific CIRP risks.  
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Figure 6 Accumulated count of respondents’ level of concerns to specific CIRP risks
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Table 2 displays the descriptive statistics of the Likert scale questions. The risks in the table are 

ranked by their means of score, from 1 extremely concerned to 5 not at all concerned. 

Theoretically, the smaller the means, the more concerning the risk was to the respondents. The 

standard deviation in this data set is not significant and therefore is not to be discussed. Table 2 

outlines all 18 risks have a mean less than 3, which is moderately concerned. The top three most 

concerning risks are decreased quality of water supply and sanitation (�̅�=1.30), decreased quality 

of public services (�̅�=1.30), and joblessness (�̅�=1.37). The three risks participants were least 

concerned about were forced relocation (�̅�=2.22), loss of other common assets (�̅�=2.53), and 

disruption to social relationships (�̅�=2.88). 

Table 2 Descriptive statistics of respondents’ level of concerns to specific CIRP risks 

CIPR Risks N Mini

mum 

Maxi

mum 

Mean Std. 

Deviation 

Decreased Quality of Water Supply and Sanitation 60 1 3 1.30 .561 

Decreased Quality of Public Services 60 1 4 1.30 .646 

Joblessness 59 1 3 1.37 .584 

Homelessness 60 1 3 1.43 .563 

Inequitable Relocation Policies 60 1 4 1.45 .790 

Insufficient Compensation 60 1 4 1.58 .809 

Loss of Waterbody 59 1 3 1.59 .722 

Landlessness 59 1 4 1.66 .685 

Decreased Public Safety 60 1 4 1.72 .783 

Decreased Physical Health 60 1 4 1.75 .914 

Conflicts between Community and Institutions 60 1 4 1.85 .777 

Inequality and Inequity 60 1 5 1.95 .982 

Loss of Tradition or Culture 60 1 5 2.05 .982 

Conflicts within Community 60 1 5 2.13 .965 
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Decreased Psychological Health 60 1 5 2.22 1.180 

Forced Relocation 60 1 5 2.22 1.121 

Loss of Other Common Assets 60 1 5 2.53 .947 

Disruption to Social Relationships 60 1 5 2.88 1.151 

In the ranking questions, the risks were divided into two groups – (i) risks before the physical 

relocation and (ii) risks during and after the relocation. This separation was to avoid overwhelming 

the respondents by the large number of risks to rank. However, due to the different number of risks 

in the two groups, the risks before the physical relocation got more concentrated rankings than the 

other group. Therefore, for the ranking questions, the two groups of risks were analyzed separately 

as well to ensure accuracy. 

Among the risks before the physical relocation, 22 (36.7%) respondents considered inequitable 

relocation policies as the most concerning risk and 52 (86.7%) respondents voted it as one of the 

top three concerning risks. Insufficient compensation and conflicts between community and 

institutions got 16 (26.7%) and 10 (16.7%) respondents voting respectively as the most concerning 

risk. The two risks also received 44 (73.3%) and 29 (48.3%) votes respectively as one of the top 

three concerning risks. Comparatively, forced relocation and conflicts within community were 

ranked of less concern than the other three to most of the respondents. Figure 7 shows the 

accumulated count of the respondents’ votes to the top three concerning risks before the physical 

relocation. 
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Figure 7 Respondents’ rank of concerns to specific CIRP risks before the physical relocation 

Ranking among the risks during and after the physical relocation were more dispersed. However, 

among the 13 risks, decreased quality of public services received 22 votes (36.7%) as the most 

concerning risk, which ties inequitable relocation policies among the five risks before the physical 

relocation. There are a total of 41 (68.3%) respondents considering decreased quality of public 

services as one of the top three concerning risks. Decreased physical health got the second most 

votes - 8 (13.3%) as the most concerning risks, and fourth most votes – 19 (31.7%) as one of the 

top three concerning risks. Both decreased quality of water supply and sanitation and 

homelessness received 7 (11.7%) votes as the most concerned risk. The total votes for decreased 

quality of water supply and sanitation were 23 (38.3%), which exceeded decreased physical 

health. The total votes for joblessness – 21 (35.0%), also surpassed decreased physical health, 

despite that only 2 (3.3%) respondents considered it most concerning. Figure 8 shows the 

accumulated count of the respondents’ votes to the top three concerning risks during and after the 

physical relocation. 
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Figure 8 Respondents’ rank of concerns to specific CIRP risks during and after the physical relocation 

Table 3 and Table 4 are the descriptive analysis of the ranking questions. The risks in each table 

are ranked by their means of score. The minimum score 1 is the most concerning, 3 is the third 

concerning, and the maximum score 4 means that this risk was not chosen by the respondent as 

their top three concerns. Results show that inequitable relocation policies, insufficient 

compensation and conflicts between community and institutions are the three that have the lowest 

mean scores, which indicates that those are the most concerning risks before the physical relocation 

in general. Decreased quality of public services, decreased quality of water supply and sanitation, 

and decreased physical health have the lowest mean scores among the risks during and after the 

physical relocation. Meanwhile, loss of other common assets, disruption to social relationships, 

and decreased psychological health have the highest mean score in their group, which indicates 

that most respondents did not see them as their primary concerns
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Table 3 Descriptive statistics of respondents’ rank of concerns to specific CIRP risks before the physical relocation 

 

Table 4 Descriptive statistics of respondents’ rank of concerns to specific CIRP risks during and after the physical relocation 

CIPR risks during and after the physical relocation N Minimum Maximum 
Count of ‘not-

chosen’ 
Mean 

Std. 

Deviation 

Decreased Quality of Public Services 60 1 4 19 2.38 1.277 

Decreased Quality of Water Supply and Sanitation 60 1 4 37 3.25 1.083 

Decreased Physical Health 60 1 4 41 3.32 1.112 

Homelessness 60 1 4 43 3.38 1.075 

Joblessness 60 1 4 39 3.43 .871 

CIPR risks before the physical relocation N Minimum Maximum 
Count of ‘not-

chosen’ 
Mean 

Std. 

Deviation 

Inequitable Relocation Policies 60 1 4 8 2.10 1.053 

Insufficient Compensation 60 1 4 16 2.50 1.157 

Conflicts between Community and Institutions 60 1 4 31 3.03 1.164 

Forced Relocation 60 1 4 33 3.12 1.121 

Conflicts within Community 60 1 4 31 3.18 1.000 
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Landlessness 60 1 4 44 3.47 .982 

Decreased Public Safety 60 1 4 48 3.60 .887 

Inequality and Inequity 60 1 4 49 3.68 .770 

Loss of Waterbody 60 1 4 52 3.75 .728 

Loss of Tradition or Culture 60 2 4 54 3.85 .481 

Decreased Psychological Health 60 2 4 57 3.90 .440 

Disruption to Social Relationships 60 1 4 59 3.95 .387 

Loss of Other Common Assets 60 3 4 58 3.97 .181 

 

The results from the Likert scale questions and the ranking questions are consistent. The reason to set up the ranking questions when 

the data from the Likert scale questions are supposedly enough to present the rank of the risks was to avoid passive answers from the 

Likert scale questions. Such passive answers could be caused by the similar wording of the risks, the time-consuming process of reading 

and scoring the risks, or indifference to the topic. The consistent results from the ranking questions can therefore significantly verify the 

results from the Likert scale questions and vice versa. 
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4.2.1 Returning to the Research Question 

Now to answer the first question: how worried are the participants about specific risks? Based on 

the results of the Likert scale questions and the ranking questions, the risks are categorized into 

three groups: extremely concerning risks, very concerning risks, and moderately concerning risks. 

This classification provides guidance to the perspectives of Seine Bight residents, which may guide 

future CIPR projects where resources might be limited, and it is not possible to tackle all the risks 

at the same time. It does not represent the significance of a specific risk to an individual or a 

community. The answer to the question is shown in Table 5. In the table, each risk has two defining 

characters: the time it usually occurs, and its general level of concern. The number next to the risk 

is the sum of this risk’s two mean scores: mean Likert scale score and mean ranking score. The 

classification is based on the mean scores and the recurrence of a risk in the previous paragraphs 

when ranking the risks in different ways, such as its percentage of being chosen as extremely 

concerning. The risks before the physical relocation have a generally lower mean score than the 

risks during and after the physical relocation because of the ranking question. As a result, some 

risks, such as conflicts between community and institutions, are defined as a very concerning risk 

instead of an extremely concerning risk, despite that its mean score (4.88) is lower than decreased 

physical health (5.07). Same rules apply to conflicts within community and forced relocation. In 

reality, there is no straight line that could be drawn between these risks, since everyone has 

different risk perceptions that determined by their individual situation.  
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Table 5 Matrix of CIPR risks’ level of concern 

  

The second question this study intends to answer is how different demographic groups perceive risks differently. With seven key 

characteristics of the sample population, which are shown in Figure 4 except level of household income, and 18 risks, a total of 126 

Independent T-Tests were run. T-Test was not run for the level of household income since its subgroups – above and below the average 

household income in the community - are too small. In addition, five occupations that have a more than 10% respondents were also run 

the T-Test, which added up to 216 tests. The complete results are shown in Appendix 2. Table 6 outlines results with a significant 

difference (p<.05). In the table, n is the number of valid samples used in running the T-test.  
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Table 6 T-Test results with a significant difference 

Risk Classification n t p 

Conflicts between Community and Institutions 

Previous Experience of Displacement 58 2.06 .044 

Occupation: Student 58 2.111 .039 

Forced Relocation Occupation: Student 58 2.19 .033 

Inequitable Relocation Polices 

Age Group 57.678 2.21 .031 

Child in Household 58 2.2 .032 

Occupation: Retired 21.695 2.209 .038 

Decreased Public Safety Previous Experience of Displacement 17.12 2.166 .045 

Decreased Quality of Public Service 

Age Group 56.642 2.201 .032 

Occupation: Retired 51 3.656 <.001 

Decreased Quality of Water Supply and Sanitation 

Ownership of Property 25.355 2.324 .028 

Occupation: Retired 51 4.229 <.001 

Decreased Psychological Health 

Years of Residency in Seine Bight 58 2.14 .037 

Distance between Residence to Waterbody 57.99 2.536 .014 
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Loss of Tradition and Culture 

Occupation: Student 58 2.239 .029 

Years of Residency in Seine Bight 58 3.095 .003 

Distance between Residence to Waterbody 58 3.404 .001 

Joblessness Occupation: Government and Community Services 46.991 2.023 .049 

Homelessness Occupation: Retired 13.599 2.397 .032 

Landlessness Distance between Residence to Waterbody 57 2.476 .016 

Loss of Waterbody 

Years of Residency in Seine Bight 57 2.523 .014 

Occupation: Tourism 57 2.092 .041 

Occupation: Student 57 2.324 .024 

Occupation: Non-government and Personal 

Services 
17.584 2.42 .027 
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Six risks are not presented in Table 6: conflicts within community, insufficient compensation, 

disruption to social relationships, decreased physical health, loss of other common assets, and 

inequity and inequality. The T-Test analysis cannot prove there is a significant different attitude 

towards each of those six risks between different key characteristics of the sample population. 

Among the key characteristics of the sample population, gender is the only one that cannot be 

proved as a significant factor that affect the attitudes of the respondents to any of the 18 risks. 

The interpretation of Table 6 is as follows:  

i) Compared to younger respondents (18-44 years old), older respondents (45 and older) 

were more concerned with inequitable relocation policies for the vulnerable community 

members, and decreased public services; 

ii) Compared to respondents who had not been previously displaced by climate disasters, 

respondents who had such experience were more concerned with conflicts between 

community and institutions regarding unsatisfactory relocation policies, and decreased 

public safety; 

iii) Compared to respondents whose years of residency in Seine Bight is less than 

respondents who had a longer residency (more than 15 years) were more concerned 

with loss of tradition or cultural heritage, and loss of waterbody; on the other hand, they 

were less concerned with decreased psychological health; 

iv) Compared to respondents who lived farther from a waterbody (over 300m), 

respondents who lived closer to a waterbody (within 300m) were more concerned with 

loss of tradition or cultural heritage, as well as landlessness; they were less concerned 

with decreased psychological health; 

v) Compared to respondents who had ownership of either farming land, fishing boat, or 

housing, respondents who did not own any of those assets were more concerned with 

decreased quality of water supply and sanitation;  

vi) Compared to respondents who did not have child (under 18 years old) in their 

household, respondents who had at least one child in their household were more 

concerned with inequitable relocation policies for the vulnerable community members; 
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vii) Occupation-wise, respondents who worked for government and community services 

were less concerned with joblessness than the others; respondents who worked for non-

government and personal services, or for tourism, were more worried about loss of 

waterbody than the others;  student respondents were less concerned with conflicts 

between community and institutions regarding unsatisfactory relocation policies, 

forced relocation, loss of tradition or cultural heritage, and loss of waterbody; retired 

respondents were more concerned with inequitable relocation policies for the 

vulnerable community members, decreased public services, decreased quality of water 

supply and sanitation, and homelessness than the others. 

This interpretation, however, has a limitation – the results cannot explain which specific 

characteristic(s) of a respondent determined their risk perception. For example, a respondent who 

was more concerned with inequitable relocation polices could be a retired participant who had 

children in their household. In this case, the result of T-Test did not examine whether it is the age, 

the retirement, the children in the household or a combination of those characteristics that made 

them more concerned of inequitable relocation polices. Unfortunately, there is no perfect method 

to examine this limitation unless there was a larger sample of participants possessing 

distinguishable characteristics. Given this limitation, the study adopts the above interpretation of 

the T-Test results which serve as a catalyst for modifying the IRR Model in the Discussion chapter. 

There is another finding in the survey that slightly falls out of the scope of this study, yet is still 

worth mentioning. It is the correlation between respondents’ previous experience of displacement 

and their level of concerns towards climate change. The T-Test proved that respondents who had 

previously been displaced by climate disasters were more worried about climate change than 

respondents who had not been displaced for the same reason, t(10.308)=3.661, p=.004. 

4.2.2 Other Comments from the Survey Respondents  

Apart from answering the two main questions - 1) how worried are the participants about specific 

risks? and 2) how do different demographic groups perceive risks differently? - the survey also 

aimed to discover whether the respondents had any other concerns related to the CIPR that were 

not mentioned in the survey. Unexpectedly, no participants identified any other CIPR concerns. 
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Eight participants did respond with comments expressing their hopes or suggestions regarding 

climate change or CIPR.  

Two respondents suggested to enhance the climate change education for community members. 

One of them expressed that schools should have climate change as a formal subject in the 

curriculum. Other suggestions included letting community members participate in the CIPR 

decision making process, planning the CIPR early and carefully to get ready for the future, 

providing more opportunities for the youth, and building trust in local government through strong 

leadership. Two respondents addressed their extreme concerns towards the current coastal erosion 

problem and hoped the government could take immediate actions. Looking at the responses, it is 

obvious that the community members in Seine Bight have a lot of expectations of to the local 

government and anticipate the government be fully prepared for the CIPR if it ever happens. One 

respondent stated that ‘The government should always have a plan of action to deal with these 

situations (CIPR risks) as they are elected officials to think or make things happen’. Based on these 

comments, it is recommended that the local government set up a channel, such as community 

meetings, to let the community members express their concerns towards climate change and 

participate in the decision making process for future plans. 

As illustrated in Figure 2, government capacity and willingness are the key to most of the CIPR 

risks. The lack of government capacity or willingness is the root of a poorly planned and 

implemented CIPR project where the affected populations are harmed with social injustice, 

worsened economics, deteriorated living environment, and decreased health condition. A willing 

and capable government, on the other hand, could help its community through a CIPR smoothly 

and with hope for the future. Being the root of many identified risks, poor governance itself could 

potentially be a CIPR risk as well. The local government of Seine Bight, in this case, does hold a 

lot of expectations from, and responsibilities to its residents.   
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Chapter 5. Discussion 

Both the literature and the field study have shown that in the context of CIPR in coastal 

communities, the risks that the affected populations experienced or perceived are not exactly the 

same as those in the original IRR Model. These CIPR risks in coastal communities are not well 

represented in the original IRR Model. The original Model fails to account for the context 

specificity, risk level, as well as demographic characteristics of the CIPR risks. In this chapter, an 

adapted IRR Model, aiming to expand the original IRR Model to be more context appropriate and 

specific, is developed based on the literature and the field study. The conceptual framework of the 

adapted IRR Model is firstly introduced. Its limitation, comparison to the original Model, and its 

applications are subsequently explained. 

5.1 An Adapted IRR Model 

The adapted IRR Model includes all the 20 risks identified in the literature. Then, it expands the 

original IRR Model based on the survey findings with two more dimensions concerning level and 

demographic sensitivity. The concerning level of a risk indicates the significance of the underlying 

impact of this risk on the affected population. The demographic sensitivity indicates the possibility 

of a risk being perceived differently by different demographic groups. In Figure 9, identified risks 

are categorized with these two dimensions. From the upper row to the lower, the concerning level 

of the risks decreases. From the left column to the right, the demographic sensitivity of the risks 

decreases. The italicized words next to a risk point out the demographic groups that are particularly 

sensitive to that risk. The underlined risks usually occur before the physical relocation and the 

others usually happen during and after the physical relocation. In the following sections, each cell 

of the risks in Figure 9 are explained with their definition, concerning level, demographic 

sensitivity, and limitation in this study. 
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5.1.1 Inequitable Relocation Policies 

Inequitable relocation policies is a policy deficiency that neglects or ignores the vulnerabilities of 

certain demographic groups, such as females, the elderly, the underprivileged, and the ethnic 

minorities. Inequitable relocation policies often appear to be ‘equal’ with the same policies 

applying to everyone in the community despite the unequal condition of each household or 

individual. It is not included in the original IRR Model, yet considered as one of the most 

concerning risks among the community members in Seine Bight. The elderly, retired, and 

community members with child in their household are particularly worried about inequitable 

relocation polices. This research did not find a significantly different opinion of this risk among 

females and males. Nevertheless, the lack of evidence does not mean there is no concern. Instead, 

with such a high concerning level, it is most likely that the majority of community members are 

worried about inequity for their own reasons, which include gender. Ethnicity was not examined 

in this study as Seine Bight is mainly settled with Garifuna people (Caribbean Culture and 

Lifestyle- Belize, 2020). Unfortunately, this missed investigation is exactly the reason why the 

ethnic minorities might be treated unfairly by inequitable relocation policies. In fact, the adapted 

IRR Model itself is inevitably inequitable, because it is based on the risk perceptions of ‘the 

majority’. Therefore, it is critical to understand that the IRR Model is a framework that expresses 

collective risks instead of individual risks. 

5.1.2 Decreased Quality of Public Services, Decreased Quality of Water Supply and 

Sanitation, and Homelessness  

Public services refer to the government services that are designated to provide benefits, such as 

healthcare, education, transport, or waste collection in a particular jurisdiction or community 

(Collins, n.d.). Technically, water supply and sanitation should be included in public services. 

However, it is listed as a separate risk in this study because clean water and basic sanitation, being 

the fundamental need of human survival, health, and dignity, were not always fulfilled in the past 

resettlement projects, and such unfulfillment had caused tremendous harm to the affected 

populations (UN, 2018). Homelessness is defined as the loss of shelter or worsening housing 

conditions (Cernea, 1997). For the community members in Seine Bight, these three risks are all 
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extremely concerning. These risks were identified as more concerning to the elder and retired 

community members. These extra concerns could possibly be explained by their insufficient 

pension, more frequent usage of public services, and their stronger attachment to current homes. 

The specific reasons need to be further studied. 

5.1.3 Insufficient Compensation, Joblessness, and Decreased Physical Health 

The International Finance Corporation, who is a member of the World Bank Group, defines 

compensation in a resettlement project as the ‘payment in cash or in kind for an asset or a resource 

that is acquired or affected by a project at the time the asset needs to be replaced’ (International 

Finance Corporation, 2002). In reality though, resources, especially common resources such as 

forest, grazeland, or waterbody, are rarely compensated due to limited budget as well as the 

difficulty of valuing such resources (Cernea, 1997). Even fixed assets such as housing and private 

land are not always fairly compensated (Cernea, 1997). For the community members in Seine 

Bight, insufficient compensation is one of their most concerned risks. Unlike inequitable relocation 

policies, the community has a more unanimous fear of not getting compensated for their lost. Such 

unanimity also applies to joblessness and decreased physical health. 

Joblessness does not only mean the loss of work. It can also be a worsening working conditions or 

a drop in income. The results of the survey show that respondents who worked at government and 

community services were less concerned with this risk than the rest of the respondents. A possible 

explanation for this finding is that community members who worked for government and 

community services have a steadier job that would be less likely to be affected by CIPR than the 

other community members. The exact reason, however, needs to be further explored. This finding 

is excluded in Figure 9 to avoid ambiguity and complexity since the rest of the demographic groups 

in the figure are listed for they showed extra concerns to a specific risk. It is also not listed because 

the adapted IRR Model could be served as a theoretical guide in the field, and it might not be 

necessary to put limited resources toward investigating a small less concerned, possibly privileged, 

group when the most affected populations are extremely concerned with that risk. On the other 

hand, this finding does reflect that government and community officials sometimes could be 

blinded by their positions and misjudge the needs of their people. 
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In the adapted IRR Model, decreased physical health is the only indirect risk that is perceived as 

extremely concerning by the community members in Seine Bight. Being an indirect risk means 

decreased physical health is usually caused by other risks of a CIPR project, such as decreased 

quality of water supply and sanitation, decreased public services, landlessness, or others. Deceased 

physical health is also a long-term risk that might not show immediately after the relocation and 

needs constant monitoring. Because of its indirect and long-term qualities, decreased physical 

health is supposedly challenging for the respondents to perceive its occurrence and harms without 

experience or careful consideration.  

5.1.4 Loss of Waterbody 

Loss of waterbody means the affected populations no longer have close access to a waterbody after 

the CIPR as before. This is a unique risk for coastal communities. A waterbody means much more 

than a source of clean water, it also provides transportation links, tourism development, food 

production, scenery, and a sense of identity (Creel, 2003). In general, and comparatively, loss of 

waterbody is not one of the worst concerns for the residents in Seine Bight. Still, 54.2% 

respondents thought it was extremely concerning, which was higher than the number for decreased 

physical health. There are three demographic groups that particularly worry about the loss of 

waterbody, which makes the demographic sensitivity of this risk high. The three groups are those 

who have longer years of residency in Seine Bight, who work in the tourism industry, and who 

work for non-government and personal services. Since the coastline is one of the main attractions 

for tourists in Seine Bight, it is not surprising that community members who worked in the tourism 

industry are particularly worried about losing the waterbody. Same explanation could apply to 

those who work for non-government and personal services as well, since that their jobs might 

involve providing services to tourists and loss the waterbody could indirectly cause loss of 

customers. As to the community members who lived a long time in Seine Bight, their high level 

of concern to this risk might be caused by their strong physical and emotional attachment to the 

waterbody. 
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5.1.5 Conflicts between Community and Institutions, Decreased Public Safety, and 

Landlessness 

In this study, conflicts between community and institution specifically refers to the conflicts 

caused by unsatisfactory relocation policies before the physical relocation taking place. 

Unsatisfactory policies take many forms including but not limited to disputed property ownership, 

insufficient compensation, non-ideal relocation site, or inequity. Decreased public safety was 

worded as ‘decreased protection against public threats such as theft, violence, etc.’ in the survey. 

It is a risk that usually happens during and after the physical relocation. A decreased public safety 

could both be short-term, which is usually caused by the temporary resettlement process, or long-

term, which indicates a more serious policy deficiency. While both conflicts between community 

and institution, and decreased public safety are very concerning to the community members in 

Seine Bight, residents who had previously been displaced find them more alarming than those who 

had not been displaced before. This finding presents a possibility that these two risks might have 

occurred in previous displacement projects, and that is why they raise more concerns among those 

who had been displaced. Again, this assumption needs further investigation. Yet, if this assumption 

proved to be true, it would be able to reflect the importance of the adapted IRR Model, which is to 

be used as a guidance for both the institutions and the affected populations to predict and prepare 

the CIPR risks, especially when they have no previous CIPR experience. 

Landlessness is defined as the loss of private land or a worsening private land quality (Cernea, 

1997). Landlessness is often one of the most concerning risks if a resettlement project is taking 

place in rural areas where farming is practiced (Cernea, 1997). In Seine Bight, most residents do 

not perceive landlessness as extremely concerning. It is reasonable since among the 60 respondents 

to the survey, only one indicated their ownership over farming land. Landlessness appears to be 

more concerning for the residents who live closer to a waterbody. In this case, perhaps the distance 

between their private land to the waterbody is the determinant factor. The exact reason needs to be 

further studied. 
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5.1.6 Forced Relocation and Inequality and Inequity 

Affected populations in a CIPR project might have more willingness of relocating than the ones in 

a DFDR because of the climate uninhabitability. However, forced relocation could still take place 

due to unsatisfactory policies or arrangements. For the residents in Seine Bight, forced relocation 

is not a major concern, and there is no significant difference among the attitudes of different 

demographic groups. This medium concerning level and demographic insensitivity also applies to 

the risk of inequality and inequity. Unlike inequitable policies, inequality and inequity usually 

happens among the community members in an informal way, such as the local elites getting better 

quality lands, or the females being cheated of their compensation by their male partners. It is less 

a policy deficiency than a deliberate misconduct. 

5.1.7 Decreased Psychological Health, Loss of Tradition and Culture, Conflicts within 

Community, Loss of Other Common Assets, Disruption to Social Relationships 

Except the risk of loss of common assets, all the other four moderately concerning risks are 

nonmaterial-based. Conflicts within community is a risk that often happens before the physical 

relocation when the community members have different opinions towards the CIPR or its certain 

policies. It could also occur after the relocation due to different traditions or cultures between the 

relocated community and the host community. Decreased psychological health can be directly 

caused by the occurrence of CIPR, or indirectly by any other CIPR risks in the IRR Model. Loss 

of tradition and culture and disruption to social relationships are two risks that closely connect to 

the existence of ‘community’ and the sense of belonging to it. Therefore, an event of relocating 

the whole community to another place or even several scattered places would certainly provoke 

those two risks. Unlike the material risks, such as insufficient compensation, homelessness, or 

joblessness, the nonmaterial risks are less tangible and might take more time for the affected 

populations to realize their impacts. Although those four nonmaterial risks were ranked less 

concerning for the community members in Seine Bight, it does not make them less important. They 

are simply not the priority. 

In this study, common assets refer to resources that every community member has an equal right 

to use. It may or may not be owned by a particular actor. Some examples are forests, pastures, and 
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burial grounds. Waterbody is also a common asset, but it is not included in the risk of loss of other 

common assets. Compared to the loss of waterbody, the loss of other common assets is far less 

concerning to the community members in Seine Bight.  

Among the five moderately concerning risks, conflicts within community, loss of other common 

assets, and disruption to social relationships have a low demographic sensitivity, which means that 

there is no proof that a demographic group shows particular concern about any of these risks. 

Decreased psychological health and loss of tradition and culture both appear to be more concerning 

for those who have longer years of residency in Seine Bight and those who live closer to a 

waterbody. It is not surprising that the long-time residents have more attachment to the current 

community, along with its tradition and culture. Uprooting them from where they emotionally 

belong to could cause severe psychological problems. To the community members who live closer 

to a waterbody, such emotional attachment might be more to the water than to the community. 

Nevertheless, this assumption needs further study to prove. 

5.2 Limitations of the Adapted IRR Model in This Study 

The adapted IRR Model in this study presents a snapshot of community resident perceptions. This 

research has three limitations that need to be identified and discussed. First is the small size of the 

sample population and the limited of demographic variety, which might not be adequate to 

represent the community of Seine Bight, and further the coastal communities in general 

(Onwuegbuzie, 2015). It would be more rigorous for this study to provide the demographic 

diversity in Seine Bight from census data and the corresponding diversity captured in the research 

to illuminate the underrepresentation in the sample. Unfortunately, such census data were not 

found on the government website. The direct downfall of such a small sample is that many 

subgroups in the study, such as those in the age group, years of residency, and distance to a 

waterbody, are too small to be analyzed effectively and had to be merged with each other when 

calculating the demographic sensitivity. As a result, all the demographic classifications, except 

occupation, were merged into two subgroups for the T-test. The creation of two subgroups may 

generalize patterns among the respondents within each subgroup. For example, the ‘45 and older’ 

category may generalize perceptions of respondents over 65 years of age with working adults aged 
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45-65. Moreover, when some demographic groups of the respondents were too small to be 

analyzed and could not be merged, they were not included in the findings. Fisher people, the 

underprivileged, and ethnic minorities are among the groups that were not specifically investigated 

in this study, and those are the unneglectable groups in any coastal CIPR project. 

The second limitation of this study is the lack of qualitative data. Here qualitative data specifically 

refer to interviews with community members who may or may not have participated in the survey. 

Qualitative data could complement the IRR Model with explanations for the concerning level and 

demographic sensitivity of the risks. More importantly, conducting interviews would provide a 

chance for minorities in the communities to speak out their concerns. The Covid-19 global 

pandemic prevented the researcher from visiting the community and conducting in-person 

qualitative data collection. As mentioned in the previous section, the adapted IRR Model is an 

aggregation of the collective opinions, where minorities’ opinions are not fully represented.  

Furthermore, there are two risks that were not examined in this study and therefore not included 

in this adapted IRR Model. These two risks are relocated area being still vulnerable to climate 

hazards; and the development of the original communities stops or move backwards. These risks 

were not examined because they were identified in the literature after the survey was conducted.  

Finally, the design of the paper survey may have limited whether respondents fully understood 

each of the risks with limited descriptions. This may have influenced their ranking choices. To 

make the survey easier and less time consuming for the respondents to complete, all the risks were 

explained with simple words and as briefly as possible. The downside of such simplification is that 

the respondents might not be able to fully understand the risks and their long-term impacts. This 

limitation could have been avoided if a workshop explaining the risks was held in the community 

before conducting the survey. 

5.3 The Original and the Adapted IRR Model 

As a guideline for the World Bank sponsored DFDR projects around the world, the original IRR 

Model is comprehensive, yet general, which makes it arbitrary to apply the model directly in the 

field without further investigation. The adapted IRR Model, therefore, can been seen as a 
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complement that extends the original model to a particular context. In this study, the context is the 

CIPR in coastal communities. In the adapted model, there are 20 risks that are much more specific 

to the context instead of the original 8. Each of the risks is given a concerning level and a 

demographic sensitivity, which were not introduced in the original model. Figure 10 shows the 

different risks in the two models. The risks in the green section are from the original IRR Model, 

among which only marginalization is not included in the adapted IRR Model. The definition of 

marginalization in the original IRR Model is that the affected populations feel economically, 

socially, or emotionally marginalized or degraded (Cernea, 1997). This risk is therefore excluded 

because it is too general and covered by some of the other risks, such as inequality and inequity, 

joblessness, and decreased psychological health. In the center of Figure 10 are the risks that are 

included in both models. The differences are that two original risks, including community 

disarticulation and loss of access to common property resources, are divided into multiple specific 

risks, and two original risks, food insecurity and increased morbidity, are combined as one risk. 

The risks listed in the yellow section are newly added in the adapted IRR Model. 
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Figure 10 Risks in the original IRR Model and the adapted IRR Model 
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After comparing the risks in the two models, it is clear that the original IRR Model is limited and 

is not suitable to CIPR in coastal communities. For a start, some of the most concerning risks in 

the adapted model, including inequitable relocation policies, decreased quality of public services, 

and insufficient compensation, were overlooked in the original model. Some unique risks of the 

context, including loss of waterbody, and relocated area being still vulnerable to climate hazards 

were also not mentioned in the original model. Conducting a CIPR in a coastal community while 

overlooking these risks could cause great harm to the affected populations. Moreover, the original 

IRR Model conveniently assumes the affected populations face the same risks and have the similar 

risk perceptions regardless of their backgrounds. The results have shown this assumption is not 

true; it is clear some demographic groups are more worried about certain risks than others because 

of their situations. Recognizing the different risk perceptions among the affected populations could 

help maximize the utilities of the limited resources and reducing inequities. The adapted IRR 

Model better reflects the specific context of this research. 

5.4 Applications of the Adapted IRR Model 

The applications of the adapted IRR Model are consistent with the four functions of Cernea’s 

(1997) original IRR Model. As introduced in Chapter Two, the four functions are 1) explaining 

and cognizing risks from past empirical experience; 2) predicting future risks; 3) providing 

possible solutions to the predicted risks with past successful examples; and 4) guiding researchers 

in the same field with a conceptual framework (Cernea, 1997). The adapted IRR Model in this 

study serves three main purposes. First, it provides information and precautions to coastal 

communities that share similar context with Seine Bight. It gives the community members an idea 

of what risks they might be facing in the future if CIPR occurred. It also better prepares the affected 

populations when participating in the policymaking process as they would be able to address their 

concerns based on what they learnt from the model. Second, the adapted IRR Model provides 

theoretical references for CIPR practitioners, such as planners, policymakers, and project 

managers in the matter of resource distribution. It is a theoretical reference instead of a practical 

guide because the concerning level and demographic sensitivity in this model only present the risk 

perceptions of the majority. The practical function of the adapted IRR Model is the same as the 

original IRR Model, which is to provide inspirations for risk reduction measures by identifying 
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and explaining the roots of the risks. Third, the adapted IRR Model serves as a research tool that 

could be used not only by researchers, but also by the communities themselves. Such informal 

research could be conducted in the format of survey, either on paper or online, or during 

community meetings. The fact that this study was organized in the field by the community leader 

in Seine Bight has shown the capacity of a willing local leader. 
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Chapter 6. Conclusion 

Cernea’s IRR Model (1997) has laid a solid theoretical and practical foundation for resettlement 

projects regarding population risk reduction. It is, however, not entirely applicable in every context 

because of its generality. This study modified the original IRR Model to be more context 

appropriate to CIPR in coastal communities, as many of these communities are extremely 

vulnerable to climate disasters and might face CIPR in the near future. The modification was based 

on both literature and the field research in Seine Bight. In the adapted IRR Model, the 8 risks in 

the original Model were expanded to 20. Those 20 risks are more specific, time-sorted, and unique 

to the context. Moreover, each of the 20 risks was given a concerning level and a demographic 

sensitivity, indicating how worried the affected populations are to the risk in general, and how 

different demographic groups perceive the risk differently.  

The adapted IRR Model could be used directly as a CIPR planning guide for the community of 

Seine Bight. It also offers a reference for other coastal communities who share similar context with 

Seine Bight. Powerful stakeholders in a CIPR project in coastal communities, such as community 

leaders, planners, or project managers, are recommended to use the adapted IRR Model as a tool 

for learning the risk perceptions of the affected populations and allocate the resources effectively 

and efficiently. In the adapted Model, risks that have both a high concerning level and a high 

demographic sensitivity need a lot of attention and careful planning, since these risks could be 

overlooked if the investigation is not comprehensive. An example is inequitable relocation 

policies, which was missing in the original IRR Model. Risks that have a high concerning level 

and a low demographic sensitivity, such as insufficient compensation, require the most resources 

as the concerns are universal among the affected populations. Risks with a low concerning level 

but a high demographic sensitivity are tricky and require careful planning, because it could indicate 

the minority’s great concerns to this risk being averaged by the majority.  
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Appendix 1: Sample Survey 

Relocation Concerns and Risks 
 

 

Background Information 

 

Coastal communities, due to their unique geographic location at the land-sea interface, are particularly 
vulnerable to climate change. Under the threats of sea-level rise, coastline erosion, inundation, and 
storms, mass population migrations are already occurring in coastal communities located along the 
South Pacific Ocean to the Arctic. Such mass population migration, according to the United Nations 
(2012), can be planned by the government as an adaptation policy response to climate change. Such 
migration is referred to as Climate-induced Planned Relocation (CIPR).  

 
This survey is part of a research project called “Adapting the Impoverishment Risks and Reconstruction 
(IRR) Model to Climate-Induced Planned Relocation in Coastal Communities: A Case Study in 
Placencia, Belize” This survey specifically aims to understand the concerns, risks, and views of the 
coastal community members in regard to CIPR.    
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Section A. Personal Information 

 

Q1 How old are you?  

o 18 - 24   

o 25 - 44   

o 45 - 64    

o 65 and over   

Q2 Are you ______? 

o Female   

o Male    

o Other    

Q3 How long have you lived here? 
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o Less than 5 years   

o 5 to 15 years 

o More than 15 years  
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Section B. Climate Change and Planned Relocation 
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Q4 How concerned are you about climate change? (e.g., global warming, sea-level rising, more extreme weather events) 

o Extremely concerned   

o Very Concerned   

o Moderately concerned   

o Slightly concerned   

o Not at all concerned    

 

Q5 Has climate change affected you already?  

o Extremely affected   

o Greatly affected   

o Moderately affected   

o Slightly affected   

o Not at all affected 
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Q6 Have you been displaced from home before by climate disasters, such as hurricane, tsunami, etc.? 

o Yes  

o No    

 

If your answer is yes, please tell me about it (for example the time, cause, major influence to you, etc.) 

 

________________________________________________________________________________________________________ 

______________________________________________________________________________________________ 

 

______________________________________________________________________________________________ 

 

 

  



 

 

 

70 

 

The following questions do NOT mean that your community is under such immediate threat(s). 

 

Q7 If you and your family were being relocated by the government due to climate-caused (for example sea-level rise) 
inhabitability of your community, how concerned would you be about the following risks before the relocation?   

 

Risks before the relocation 
Extremely 
Concerned 

Very 
Concerned 

Moderately 
Concerned 

Slightly 
Concerned 

Not at all 
Concerned 

Conflicts between your community and institutions due to 
unsatisfactory relocation policies   o  o  o  o  o  

Conflicts within your community due to different attitudes 
towards relocation policies  o  o  o  o  o  

Forced relocation despite your unwillingness  o  o  o  o  o  

Inequitable relocation policies to the vulnerable 
community members, such as women, elderly, 
underprivileged, ethnic minorities, etc.   

o  o  o  o  o  

Insufficient cash or property compensation from 
institutions  o  o  o  o  o  
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Q8 What are your TOP 3 concerns? Please rank them from 1 as your most concerned to 3 as your least concerned. 

 

______ Conflicts between your community and institutions due to unsatisfactory relocation policies  

______ Conflicts within your community due to different attitudes towards relocation policies  

______ Forced relocation despite your unwillingness  

______ Inequitable relocation policies to the vulnerable community members, such as women, elderly, underprivileged, 

ethnic minorities, etc.  

______ Insufficient cash or property compensation from institutions  

  



 

 

 

72 

 

Q9 If you and your family were being relocated by the government due to climate-caused (for example sea-level rise) 
inhabitability of your community, how concerned would you be about the following risks during and after the relocation?   

 

 

Risks during and after the relocation 
Extremely 
Concerned 

Very 
Concerned 

Moderately 
Concerned 

Slightly 
Concerned 

Not at all 
Concerned 

Decreased protection against public threats such as theft, 
violence, etc. o  o  o  o  o  

Decreased quality of public services, such as education, 
healthcare, etc. o  o  o  o  o  

Decreased quality of water supply and sanitation o  o  o  o  o  
Disruption to relationships with your families, neighbors, 
and friends o  o  o  o  o  

Higher chance of getting psychological illness o  o  o  o  o  
Higher chance of getting physical illness or 
undernourishment o  o  o  o  o  
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Risks during and after the relocation 
Extremely 
Concerned 

Very 
Concerned 

Moderately 
Concerned 

Slightly 
Concerned 

Not at all 
Concerned 

Loss of local tradition or cultural heritage o  o  o  o  o  
Loss of work, a worsening working condition, or a drop of 
income o  o  o  o  o  

Loss of shelter or a worsening housing standard o  o  o  o  o  

Loss of private land or a worsening private land quality o  o  o  o  o  
Loss of waterbody, decreased access to waterbody, or a 
worsening water quality o  o  o  o  o  
Loss of other common assets such as forests, pastures, 
burial grounds, etc. o  o  o  o  o  
Inequality and inequity between community members, for 
example more benefits for the local elites o  o  o  o  o  
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Q10 What are your TOP 3 concerns? Please rank them from 1 as your most concerned to 3 as your least concerned. 

 

______ Decreased protection against public threats such as theft, violence, etc. 

______ Decreased quality of public services, such as education, healthcare, etc. 

______ Decreased quality of water supply and sanitation 

______ Disruption to relationships with your families, neighbors, and friends  

______ Higher chance of getting psychological illness 

______ Higher chance of getting physical illness or undernourishment  

______ Loss of local tradition or cultural heritage 

______ Loss of work, a worsening working condition, or a drop of income 

______ Loss of shelter or a worsening housing standard  

______ Loss of private land or a worsening private land quality  

______ Loss of waterbody, decreased access to waterbody, or a worsening water quality 

______ Loss of other common assets such as forests, pastures, burial grounds, etc. 

______ Inequality and inequity between community members, for example more benefits for the local elites 
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Q11 Is there any other concerns or comments towards the climate-induced planned relocation that you would like to 
address? If so, please specify. 

 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 
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Q12 Which of the following best describe your current occupation? (Please choose multiple if you work in more than one 
field.) 

▢ Agriculture and Related Activities   

▢ Aquaculture (Fishing and Related Activities)  

▢ Government and Community Services   

▢ Housemaker 

▢ Non-government and Personal Services 

▢ Retired 

▢ Student 

▢ Tourism 

▢ Unemployed   

Section C. A few more questions about you and your household 
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▢ Other, please specify   ________________________________________________ 

Q13 Do you own any of the following property in your household? (Please choose multiple if you have more than one 
property.) 

▢ Farming Land 

▢ Fishing Boat 

▢ Housing 

▢ None above 

 

Q14 Approximately how close to the ocean/river do you current live in? 
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o Within 100m   

o 100m - 299m    

o 300m - 500m    

o Over 500m 
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Q15 How many people usually live in your household? Please specify the number of each category. 

o Adult (age 18 and above) _________ 

o Child (under 18)   ________ 

 

Q16 Which of the following categories best represents your monthly household income?  

o Our household income is lower than the average in my community   

o Our household income is about the same as others in my community   

o Our household income is higher than the average in my community      

 

 

 

Thank you for your participation! 

 

 



 

 

 

 

Appendix 2:  Complete Results of the T-tests 

Independent Samples Test - Age Groups 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between 

Community and Institutions 

Equal variances assumed .230 .634 -1.794 58 .078 -.375 .209 -.793 .043 

Equal variances not assumed   -1.692 32.775 .100 -.375 .222 -.826 .076 

Conflicts within Community Equal variances assumed .130 .720 .754 58 .454 .200 .265 -.331 .731 

Equal variances not assumed   .752 37.854 .457 .200 .266 -.338 .738 

Forced Relocation Equal variances assumed 3.227 .078 1.059 58 .294 .325 .307 -.289 .939 

Equal variances not assumed   1.160 48.418 .252 .325 .280 -.238 .888 

Inequitable Relocation 

Policies 

Equal variances assumed 10.027 .002 1.763 58 .083 .375 .213 -.051 .801 

Equal variances not assumed   2.210 57.678 .031 .375 .170 .035 .715 

Insufficient Compensation Equal variances assumed .975 .328 .224 58 .824 .050 .223 -.397 .497 

Equal variances not assumed   .242 47.064 .809 .050 .206 -.365 .465 

Decreased Public Safety Equal variances assumed .227 .635 1.169 58 .247 .250 .214 -.178 .678 

Equal variances not assumed   1.136 35.329 .264 .250 .220 -.197 .697 

Decreased Quality of Public 

Services 

Equal variances assumed 13.310 .001 1.725 58 .090 .300 .174 -.048 .648 

Equal variances not assumed   2.201 56.642 .032 .300 .136 .027 .573 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed .244 .623 .000 58 1.000 .000 .155 -.310 .310 

Equal variances not assumed   .000 31.107 1.000 .000 .168 -.343 .343 

Disruption to Social 

Relationships 

Equal variances assumed .087 .769 .394 58 .695 .125 .318 -.511 .761 

Equal variances not assumed   .380 34.800 .706 .125 .329 -.543 .793 

Decreased Psychological 

Health 

Equal variances assumed .847 .361 .307 58 .760 .100 .326 -.552 .752 

Equal variances not assumed   .314 40.450 .755 .100 .319 -.544 .744 

Decreased Physical Health Equal variances assumed .283 .597 .297 58 .767 .075 .252 -.430 .580 

Equal variances not assumed   .307 41.381 .761 .075 .245 -.419 .569 

Loss of Tradition or Culture Equal variances assumed 2.416 .126 1.118 58 .268 .300 .268 -.237 .837 

Equal variances not assumed   1.218 47.792 .229 .300 .246 -.195 .795 

Joblessness Equal variances assumed 2.739 .103 .683 57 .497 .110 .161 -.213 .434 

Equal variances not assumed   .752 49.641 .455 .110 .147 -.184 .405 



 

 

 

 

Homelessness Equal variances assumed 2.629 .110 .808 58 .423 .125 .155 -.185 .435 

Equal variances not assumed   .864 45.624 .392 .125 .145 -.166 .416 

Landlessness Equal variances assumed .406 .527 1.301 57 .199 .244 .187 -.131 .619 

Equal variances not assumed   1.228 32.997 .228 .244 .198 -.160 .647 

Loss of Waterbody Equal variances assumed 5.536 .022 -.811 57 .421 -.162 .199 -.560 .237 

Equal variances not assumed   -.738 30.085 .466 -.162 .219 -.609 .286 

Loss of Other Common 

Assets 

Equal variances assumed .301 .585 -.096 58 .924 -.025 .262 -.549 .499 

Equal variances not assumed   -.093 35.885 .926 -.025 .268 -.568 .518 

Inequality and Inequity Equal variances assumed .138 .711 1.118 58 .268 .300 .268 -.237 .837 

Equal variances not assumed   1.126 38.792 .267 .300 .266 -.239 .839 

 

 

Independent Samples Test - Years of Residency 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between 

Community and Institutions 

Equal variances assumed .022 .883 .039 58 .969 .009 .239 -.470 .488 

Equal variances not assumed   .036 19.509 .971 .009 .257 -.527 .546 

Conflicts within Community Equal variances assumed .091 .764 .356 58 .723 .106 .297 -.488 .700 

Equal variances not assumed   .377 23.689 .709 .106 .280 -.473 .684 

Forced Relocation Equal variances assumed .611 .438 .532 58 .597 .183 .344 -.506 .873 

Equal variances not assumed   .486 19.026 .632 .183 .377 -.605 .972 

Inequitable Relocation 

Policies 

Equal variances assumed 1.324 .255 1.044 58 .301 .252 .241 -.231 .734 

Equal variances not assumed   .927 18.382 .366 .252 .271 -.318 .821 

Insufficient Compensation Equal variances assumed 1.226 .273 -.437 58 .663 -.109 .249 -.606 .389 

Equal variances not assumed   -.506 28.056 .617 -.109 .215 -.549 .331 

Decreased Public Safety Equal variances assumed 9.180 .004 .374 58 .710 .090 .241 -.392 .572 

Equal variances not assumed   .527 45.494 .601 .090 .171 -.254 .434 

Decreased Quality of Public 

Services 

Equal variances assumed .041 .840 -.094 58 .926 -.019 .199 -.417 .379 

Equal variances not assumed   -.098 23.098 .923 -.019 .190 -.412 .375 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed .000 .993 -.108 58 .915 -.019 .173 -.365 .327 

Equal variances not assumed   -.102 19.914 .920 -.019 .183 -.400 .362 

Equal variances assumed .218 .642 .963 58 .340 .339 .352 -.365 1.042 



 

 

 

 

Disruption to Social 

Relationships 

Equal variances not assumed 
  

.994 22.666 .331 .339 .340 -.366 1.043 

Decreased Psychological 

Health 

Equal variances assumed 1.025 .316 -2.140 58 .037 -.748 .350 -1.449 -.048 

Equal variances not assumed   -2.332 24.909 .028 -.748 .321 -1.410 -.087 

Decreased Physical Health Equal variances assumed .545 .464 -.833 58 .408 -.233 .280 -.793 .327 

Equal variances not assumed   -.945 26.934 .353 -.233 .246 -.739 .273 

Loss of Tradition or Culture Equal variances assumed 1.983 .164 3.095 58 .003 .866 .280 .306 1.427 

Equal variances not assumed   2.636 17.551 .017 .866 .329 .175 1.558 

Joblessness Equal variances assumed .870 .355 .616 57 .540 .114 .184 -.256 .483 

Equal variances not assumed   .565 17.311 .579 .114 .201 -.310 .538 

Homelessness Equal variances assumed .101 .752 .502 58 .617 .087 .173 -.260 .433 

Equal variances not assumed   .534 23.784 .599 .087 .163 -.250 .423 

Landlessness Equal variances assumed .003 .954 1.582 57 .119 .336 .212 -.089 .762 

Equal variances not assumed   1.313 15.641 .208 .336 .256 -.207 .880 

Loss of Waterbody Equal variances assumed .007 .933 2.523 57 .014 .533 .211 .110 .957 

Equal variances not assumed   2.303 19.094 .033 .533 .232 .049 1.018 

Loss of Other Common 

Assets 

Equal variances assumed .038 .847 .170 58 .865 .050 .292 -.534 .633 

Equal variances not assumed   .173 21.974 .865 .050 .288 -.547 .647 

Inequality and Inequity Equal variances assumed 2.645 .109 .216 58 .830 .065 .302 -.539 .670 

Equal variances not assumed   .251 28.331 .804 .065 .260 -.467 .597 

 

 

Independent Samples Test - Occupation (Student) 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 

 F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between 

Community and Institutions 

Equal variances assumed .132 .717 2.111 58 .039 .606 .287 .031 1.180 

Equal variances not assumed   2.139 9.375 .060 .606 .283 -.031 1.243 

Conflicts within Community Equal variances assumed .629 .431 -.026 58 .979 -.010 .370 -.749 .730 

Equal variances not assumed   -.023 8.604 .982 -.010 .419 -.965 .946 

Forced Relocation Equal variances assumed .357 .553 2.190 58 .033 .904 .413 .078 1.730 

Equal variances not assumed   2.018 8.818 .075 .904 .448 -.113 1.920 

Equal variances assumed 3.203 .079 1.658 58 .103 .490 .296 -.102 1.082 



 

 

 

 

Inequitable Relocation 

Policies 

Equal variances not assumed 
  

1.195 7.899 .267 .490 .410 -.458 1.439 

Insufficient Compensation Equal variances assumed .546 .463 .623 58 .536 .192 .309 -.426 .810 

Equal variances not assumed   .699 10.189 .500 .192 .275 -.419 .804 

Decreased Public Safety Equal variances assumed 1.730 .194 1.605 58 .114 .471 .294 -.116 1.059 

Equal variances not assumed   1.872 10.569 .089 .471 .252 -.085 1.028 

Decreased Quality of Public 

Services 

Equal variances assumed 1.550 .218 1.547 58 .127 .375 .242 -.110 .860 

Equal variances not assumed   1.355 8.574 .210 .375 .277 -.256 1.006 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed 3.337 .073 1.791 58 .078 .375 .209 -.044 .794 

Equal variances not assumed   1.375 8.082 .206 .375 .273 -.253 1.003 

Disruption to Social 

Relationships 

Equal variances assumed 2.265 .138 1.305 58 .197 .567 .435 -.303 1.437 

Equal variances not assumed   1.827 13.297 .090 .567 .310 -.102 1.236 

Decreased Psychological 

Health 

Equal variances assumed .596 .443 -.234 58 .816 -.106 .452 -1.010 .799 

Equal variances not assumed   -.209 8.665 .839 -.106 .506 -1.257 1.046 

Decreased Physical Health Equal variances assumed .000 1.000 .000 58 1.000 .000 .350 -.701 .701 

Equal variances not assumed   .000 9.512 1.000 .000 .339 -.760 .760 

Loss of Tradition or Culture Equal variances assumed 3.196 .079 2.239 58 .029 .808 .361 .086 1.530 

Equal variances not assumed   1.597 7.872 .149 .808 .506 -.362 1.977 

Joblessness Equal variances assumed 1.962 .167 1.321 57 .192 .292 .221 -.150 .734 

Equal variances not assumed   1.064 8.261 .318 .292 .274 -.337 .921 

Homelessness Equal variances assumed .067 .797 .357 58 .723 .077 .216 -.355 .508 

Equal variances not assumed   .375 9.644 .716 .077 .205 -.382 .536 

Landlessness Equal variances assumed 1.565 .216 .804 57 .425 .223 .277 -.331 .777 

Equal variances not assumed   .538 6.567 .608 .223 .413 -.768 1.213 

Loss of Waterbody Equal variances assumed .216 .644 2.324 57 .024 .615 .265 .085 1.145 

Equal variances not assumed   1.986 8.495 .080 .615 .310 -.092 1.322 

Loss of Other Common 

Assets 

Equal variances assumed 3.590 .063 1.942 58 .057 .683 .352 -.021 1.386 

Equal variances not assumed   2.599 12.441 .023 .683 .263 .113 1.253 

Inequality and Inequity Equal variances assumed .560 .457 .538 58 .592 .202 .375 -.549 .953 

Equal variances not assumed   .619 10.414 .549 .202 .326 -.521 .925 

 
Independent Samples Test - Occupation (Tourism) 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 



 

 

 

 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between Community 

and Institutions 

Equal variances assumed 3.517 .066 -.702 58 .486 -.150 .214 -.578 .278 

Equal variances not assumed   -.623 28.477 .538 -.150 .241 -.643 .343 

Conflicts within Community Equal variances assumed .564 .456 1.531 58 .131 .400 .261 -.123 .923 

Equal variances not assumed   1.458 33.609 .154 .400 .274 -.158 .958 

Forced Relocation Equal variances assumed 2.645 .109 -.567 58 .573 -.175 .309 -.793 .443 

Equal variances not assumed   -.624 49.052 .536 -.175 .281 -.739 .389 

Inequitable Relocation Policies Equal variances assumed .579 .450 1.397 58 .168 .300 .215 -.130 .730 

Equal variances not assumed   1.372 36.302 .179 .300 .219 -.143 .743 

Insufficient Compensation Equal variances assumed 3.785 .057 -1.248 58 .217 -.275 .220 -.716 .166 

Equal variances not assumed   -1.418 52.751 .162 -.275 .194 -.664 .114 

Decreased Public Safety Equal variances assumed .485 .489 -.116 58 .908 -.025 .216 -.458 .408 

Equal variances not assumed   -.110 33.692 .913 -.025 .227 -.486 .436 

Decreased Quality of Public 

Services 

Equal variances assumed 4.943 .030 1.279 58 .206 .225 .176 -.127 .577 

Equal variances not assumed   1.110 27.092 .277 .225 .203 -.191 .641 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed .000 1.000 .000 58 1.000 .000 .155 -.310 .310 

Equal variances not assumed   .000 37.667 1.000 .000 .156 -.315 .315 

Disruption to Social 

Relationships 

Equal variances assumed .013 .909 .079 58 .938 .025 .318 -.611 .661 

Equal variances not assumed   .077 36.053 .939 .025 .325 -.634 .684 

Decreased Psychological 

Health 

Equal variances assumed .446 .507 -1.485 58 .143 -.475 .320 -1.115 .165 

Equal variances not assumed   -1.486 38.243 .145 -.475 .320 -1.122 .172 

Decreased Physical Health Equal variances assumed .283 .597 .297 58 .767 .075 .252 -.430 .580 

Equal variances not assumed   .284 33.816 .778 .075 .264 -.462 .612 

Loss of Tradition or Culture Equal variances assumed 1.277 .263 .000 58 1.000 .000 .271 -.543 .543 

Equal variances not assumed   .000 31.203 1.000 .000 .293 -.598 .598 

Joblessness Equal variances assumed 2.011 .162 -.994 57 .324 -.162 .163 -.488 .164 

Equal variances not assumed   -1.014 37.342 .317 -.162 .160 -.485 .161 

Homelessness Equal variances assumed .401 .529 .161 58 .873 .025 .156 -.286 .336 

Equal variances not assumed   .169 43.706 .866 .025 .148 -.273 .323 

Landlessness Equal variances assumed .959 .332 .178 57 .860 .034 .192 -.351 .420 

Equal variances not assumed   .170 31.812 .866 .034 .201 -.376 .444 

Loss of Waterbody Equal variances assumed 3.707 .059 -2.092 57 .041 -.409 .196 -.801 -.018 

Equal variances not assumed   -2.290 44.754 .027 -.409 .179 -.769 -.049 



 

 

 

 

Loss of Other Common Assets Equal variances assumed .811 .372 -1.359 58 .179 -.350 .258 -.866 .166 

Equal variances not assumed   -1.261 31.506 .217 -.350 .278 -.916 .216 

Inequality and Inequity Equal variances assumed 2.460 .122 .835 58 .407 .225 .270 -.314 .764 

Equal variances not assumed   .893 45.619 .377 .225 .252 -.282 .732 

 

 

Independent Samples Test - Child in Household 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between 

Community and Institutions 

Equal variances assumed .512 .477 -.277 58 .783 -.072 .261 -.596 .451 

Equal variances not assumed   -.301 16.411 .767 -.072 .240 -.580 .436 

Conflicts within Community Equal variances assumed 7.047 .010 .160 58 .873 .052 .325 -.598 .702 

Equal variances not assumed   .236 29.424 .815 .052 .220 -.398 .502 

Forced Relocation Equal variances assumed .003 .959 .113 58 .910 .043 .377 -.713 .798 

Equal variances not assumed   .117 15.455 .908 .043 .364 -.731 .816 

Inequitable Relocation 

Policies 

Equal variances assumed 3.796 .056 -2.200 58 .032 -.562 .255 -1.074 -.051 

Equal variances not assumed   -1.703 12.054 .114 -.562 .330 -1.281 .157 

Insufficient Compensation Equal variances assumed 5.232 .026 -1.934 58 .058 -.510 .264 -1.038 .018 

Equal variances not assumed   -1.380 11.528 .194 -.510 .370 -1.320 .299 

Decreased Public Safety Equal variances assumed .146 .704 -.473 58 .638 -.124 .263 -.651 .402 

Equal variances not assumed   -.491 15.478 .631 -.124 .253 -.663 .414 

Decreased Quality of Public 

Services 

Equal variances assumed .965 .330 -.877 58 .384 -.189 .216 -.621 .243 

Equal variances not assumed   -.836 14.132 .417 -.189 .226 -.675 .296 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed .780 .381 -.413 58 .681 -.078 .189 -.456 .300 

Equal variances not assumed   -.358 13.032 .726 -.078 .217 -.548 .392 

Disruption to Social 

Relationships 

Equal variances assumed .532 .469 1.079 58 .285 .414 .384 -.354 1.181 

Equal variances not assumed   1.034 14.205 .319 .414 .400 -.444 1.271 

Decreased Psychological 

Health 

Equal variances assumed .460 .500 -1.023 58 .311 -.403 .394 -1.191 .385 

Equal variances not assumed   -1.059 15.421 .306 -.403 .380 -1.211 .406 

Decreased Physical Health Equal variances assumed .001 .973 -.272 58 .787 -.083 .307 -.699 .532 

Equal variances not assumed   -.283 15.528 .781 -.083 .295 -.711 .544 

Loss of Tradition or Culture Equal variances assumed .975 .327 .865 58 .391 .284 .328 -.373 .941 



 

 

 

 

Equal variances not assumed   1.053 19.424 .305 .284 .270 -.280 .847 

Joblessness Equal variances assumed .090 .765 .058 57 .954 .011 .197 -.383 .406 

Equal variances not assumed   .052 13.463 .959 .011 .219 -.461 .483 

Homelessness Equal variances assumed .993 .323 .451 58 .654 .085 .189 -.294 .464 

Equal variances not assumed   .493 16.500 .629 .085 .173 -.281 .452 

Landlessness Equal variances assumed .818 .370 .617 57 .540 .142 .230 -.319 .603 

Equal variances not assumed   .753 19.787 .460 .142 .189 -.252 .536 

Loss of Waterbody Equal variances assumed 1.633 .206 -1.149 57 .255 -.277 .241 -.759 .205 

Equal variances not assumed   -.983 12.941 .344 -.277 .281 -.885 .332 

Loss of Other Common 

Assets 

Equal variances assumed .790 .378 .303 58 .763 .096 .318 -.541 .734 

Equal variances not assumed   .339 17.075 .738 .096 .284 -.503 .696 

Inequality and Inequity Equal variances assumed .085 .772 .490 58 .626 .161 .330 -.498 .821 

Equal variances not assumed   .537 16.588 .598 .161 .300 -.474 .796 

 

 

Independent Samples Test - Distance to Waterbody 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between 

Community and Institutions 

Equal variances assumed .584 .448 .084 58 .934 .017 .205 -.394 .428 

Equal variances not assumed   .085 54.256 .933 .017 .202 -.389 .423 

Conflicts within Community Equal variances assumed .011 .915 .359 58 .721 .091 .255 -.418 .601 

Equal variances not assumed   .366 54.969 .716 .091 .250 -.409 .592 

Forced Relocation Equal variances assumed .266 .608 -.135 58 .893 -.040 .296 -.633 .553 

Equal variances not assumed   -.131 46.515 .896 -.040 .304 -.652 .572 

Inequitable Relocation 

Policies 

Equal variances assumed .189 .665 .411 58 .682 .086 .208 -.331 .503 

Equal variances not assumed   .394 43.114 .696 .086 .218 -.353 .525 

Insufficient Compensation Equal variances assumed .764 .386 .834 58 .407 .177 .212 -.248 .602 

Equal variances not assumed   .863 56.846 .392 .177 .205 -.234 .588 

Decreased Public Safety Equal variances assumed 6.570 .013 .304 58 .762 .063 .207 -.351 .477 

Equal variances not assumed   .329 56.716 .743 .063 .191 -.320 .445 

Decreased Quality of Public 

Services 

Equal variances assumed .382 .539 -.201 58 .841 -.034 .170 -.376 .307 

Equal variances not assumed   -.192 42.960 .848 -.034 .178 -.394 .325 



 

 

 

 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed .225 .637 .231 58 .818 .034 .148 -.262 .331 

Equal variances not assumed   .234 54.022 .816 .034 .146 -.259 .328 

Disruption to Social 

Relationships 

Equal variances assumed .617 .435 .244 58 .808 .074 .304 -.534 .683 

Equal variances not assumed   .243 50.979 .809 .074 .305 -.539 .687 

Decreased Psychological 

Health 

Equal variances assumed 5.305 .025 2.403 58 .019 .714 .297 .119 1.309 

Equal variances not assumed   2.536 57.990 .014 .714 .282 .150 1.278 

Decreased Physical Health Equal variances assumed 1.891 .174 1.372 58 .175 .326 .237 -.150 .801 

Equal variances not assumed   1.455 57.978 .151 .326 .224 -.122 .774 

Loss of  Tradition or Culture Equal variances assumed 2.620 .111 -3.404 58 .001 -.806 .237 -1.279 -.332 

Equal variances not assumed   -3.249 42.509 .002 -.806 .248 -1.306 -.305 

Joblessness Equal variances assumed 6.019 .017 -1.877 57 .066 -.285 .152 -.588 .019 

Equal variances not assumed   -1.787 40.852 .081 -.285 .159 -.606 .037 

Homelessness Equal variances assumed .398 .531 -.539 58 .592 -.080 .148 -.377 .217 

Equal variances not assumed   -.534 49.978 .596 -.080 .150 -.381 .221 

Landlessness Equal variances assumed .006 .941 -2.476 57 .016 -.431 .174 -.779 -.082 

Equal variances not assumed   -2.334 39.121 .025 -.431 .185 -.804 -.058 

Loss of Waterbody Equal variances assumed .884 .351 -1.781 57 .080 -.335 .188 -.711 .042 

Equal variances not assumed   -1.725 43.861 .092 -.335 .194 -.725 .056 

Loss of Other Common 

Assets 

Equal variances assumed .080 .778 -.183 58 .856 -.046 .250 -.546 .455 

Equal variances not assumed   -.185 53.891 .854 -.046 .247 -.541 .450 

Inequality and Inequity Equal variances assumed .248 .620 -1.412 58 .163 -.360 .255 -.870 .150 

Equal variances not assumed   -1.444 55.473 .154 -.360 .249 -.860 .140 

 

 

  



 

 

 

 

Independent Samples Test - Gender 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between 

Community and Institutions 

Equal variances assumed .601 .441 -.495 58 .622 -.100 .202 -.504 .304 

Equal variances not assumed   -.495 56.337 .622 -.100 .202 -.505 .305 

Conflicts within Community Equal variances assumed 9.144 .004 1.915 58 .060 .467 .244 -.021 .954 

Equal variances not assumed   1.915 48.915 .061 .467 .244 -.023 .956 

Forced Relocation Equal variances assumed .481 .491 1.037 58 .304 .300 .289 -.279 .879 

Equal variances not assumed   1.037 57.908 .304 .300 .289 -.279 .879 

Inequitable Relocation 

Policies 

Equal variances assumed 9.433 .003 -1.147 58 .256 -.233 .204 -.641 .174 

Equal variances not assumed   -1.147 41.522 .258 -.233 .204 -.644 .178 

Insufficient Compensation Equal variances assumed .486 .488 .158 58 .875 .033 .211 -.388 .455 

Equal variances not assumed   .158 55.511 .875 .033 .211 -.389 .455 

Decreased Public Safety Equal variances assumed .003 .954 -.822 58 .414 -.167 .203 -.573 .239 

Equal variances not assumed   -.822 57.848 .414 -.167 .203 -.573 .239 

Decreased Quality of Public 

Services 

Equal variances assumed .150 .700 .397 58 .693 .067 .168 -.269 .403 

Equal variances not assumed   .397 57.030 .693 .067 .168 -.270 .403 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed .054 .817 .000 58 1.000 .000 .146 -.293 .293 

Equal variances not assumed   .000 57.337 1.000 .000 .146 -.293 .293 

Disruption to Social 

Relationships 

Equal variances assumed 1.271 .264 .334 58 .740 .100 .299 -.499 .699 

Equal variances not assumed   .334 57.007 .740 .100 .299 -.500 .700 

Decreased Psychological 

Health 

Equal variances assumed .143 .706 -1.435 58 .157 -.433 .302 -1.038 .171 

Equal variances not assumed   -1.435 57.896 .157 -.433 .302 -1.038 .171 

Decreased Physical Health Equal variances assumed .055 .816 -1.876 58 .066 -.433 .231 -.896 .029 

Equal variances not assumed   -1.876 57.672 .066 -.433 .231 -.896 .029 

Loss of Tradition or Culture Equal variances assumed .000 1.000 -.392 58 .697 -.100 .255 -.611 .411 

Equal variances not assumed   -.392 57.054 .697 -.100 .255 -.611 .411 

Joblessness Equal variances assumed 1.033 .314 .526 57 .601 .080 .153 -.226 .387 

Equal variances not assumed   .524 55.370 .602 .080 .153 -.227 .388 

Homelessness Equal variances assumed .622 .434 .915 58 .364 .133 .146 -.158 .425 

Equal variances not assumed   .915 57.952 .364 .133 .146 -.158 .425 

Landlessness Equal variances assumed 1.416 .239 .313 57 .755 .056 .180 -.304 .416 



 

 

 

 

Equal variances not assumed   .314 54.837 .754 .056 .179 -.303 .415 

Loss of Waterbody Equal variances assumed .788 .379 -.645 57 .522 -.122 .189 -.500 .257 

Equal variances not assumed   -.643 55.674 .523 -.122 .189 -.501 .258 

Loss of Other Common 

Assets 

Equal variances assumed .269 .606 -.270 58 .788 -.067 .247 -.560 .427 

Equal variances not assumed   -.270 57.294 .788 -.067 .247 -.560 .427 

Inequality and Inequity Equal variances assumed .057 .812 .130 58 .897 .033 .256 -.478 .545 

Equal variances not assumed   .130 57.537 .897 .033 .256 -.478 .545 

 

 

Independent Samples Test - Occupation (Nongovernment & Personal Services) 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between 

Community and Institutions 

Equal variances assumed 5.818 .019 .625 58 .535 .176 .283 -.389 .742 

Equal variances not assumed   .873 16.731 .395 .176 .202 -.251 .604 

Conflicts within Community Equal variances assumed .024 .878 1.050 58 .298 .366 .349 -.332 1.064 

Equal variances not assumed   1.129 11.749 .281 .366 .324 -.342 1.074 

Forced Relocation Equal variances assumed .391 .534 -.950 58 .346 -.386 .406 -1.198 .427 

Equal variances not assumed   -1.000 11.516 .338 -.386 .386 -1.229 .458 

Inequitable Relocation 

Policies 

Equal variances assumed 3.590 .063 .891 58 .377 .255 .286 -.318 .828 

Equal variances not assumed   .660 9.227 .525 .255 .386 -.616 1.125 

Insufficient Compensation Equal variances assumed .213 .646 .333 58 .740 .098 .295 -.492 .688 

Equal variances not assumed   .316 10.595 .758 .098 .310 -.587 .783 

Decreased Public Safety Equal variances assumed .609 .438 -.666 58 .508 -.190 .284 -.759 .380 

Equal variances not assumed   -.605 10.271 .558 -.190 .313 -.885 .506 

Decreased Quality of Public 

Services 

Equal variances assumed 2.840 .097 .725 58 .471 .170 .234 -.299 .639 

Equal variances not assumed   .489 8.908 .636 .170 .347 -.617 .957 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed .245 .623 -.448 58 .656 -.092 .204 -.501 .318 

Equal variances not assumed   -.389 9.994 .705 -.092 .235 -.615 .432 

Disruption to Social 

Relationships 

Equal variances assumed 2.414 .126 -1.910 58 .061 -.778 .407 -1.593 .037 

Equal variances not assumed   -1.509 9.494 .164 -.778 .516 -1.935 .379 

Decreased Psychological 

Health 

Equal variances assumed .335 .565 .319 58 .751 .137 .430 -.723 .998 

Equal variances not assumed   .276 9.952 .789 .137 .498 -.973 1.248 



 

 

 

 

Decreased Physical Health Equal variances assumed 2.233 .141 1.709 58 .093 .556 .325 -.095 1.206 

Equal variances not assumed   1.331 9.430 .215 .556 .418 -.382 1.494 

Loss of Tradition or Culture Equal variances assumed .113 .738 -.901 58 .371 -.320 .355 -1.032 .391 

Equal variances not assumed   -1.028 12.503 .323 -.320 .311 -.996 .355 

Joblessness Equal variances assumed 1.003 .321 .396 57 .693 .084 .213 -.342 .511 

Equal variances not assumed   .331 9.803 .747 .084 .255 -.485 .654 

Homelessness Equal variances assumed 1.320 .255 -.574 58 .568 -.118 .205 -.528 .292 

Equal variances not assumed   -.635 12.090 .537 -.118 .185 -.521 .286 

Landlessness Equal variances assumed .030 .864 1.086 57 .282 .269 .248 -.227 .765 

Equal variances not assumed   .970 10.203 .354 .269 .277 -.347 .885 

Loss of Waterbody Equal variances assumed 7.255 .009 -1.702 57 .094 -.438 .257 -.953 .077 

Equal variances not assumed   -2.420 17.584 .027 -.438 .181 -.818 -.057 

Loss of Other Common 

Assets 

Equal variances assumed 1.501 .225 -.303 58 .763 -.105 .345 -.795 .586 

Equal variances not assumed   -.375 13.815 .713 -.105 .279 -.703 .494 

Inequality and Inequity Equal variances assumed .460 .500 .901 58 .371 .320 .355 -.391 1.032 

Equal variances not assumed   .824 10.319 .428 .320 .389 -.542 1.182 

 

 

Independent Samples Test - Occupation (Government and Community Services) 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between 

Community and Institutions 

Equal variances assumed 1.989 .164 .568 58 .572 .127 .224 -.321 .576 

Equal variances not assumed   .626 36.586 .535 .127 .203 -.285 .539 

Conflicts within Community Equal variances assumed 2.882 .095 .511 58 .611 .142 .278 -.415 .699 

Equal variances not assumed   .622 46.678 .537 .142 .229 -.318 .603 

Forced Relocation Equal variances assumed .330 .568 -.173 58 .863 -.056 .324 -.704 .592 

Equal variances not assumed   -.178 31.362 .859 -.056 .314 -.697 .584 

Inequitable Relocation 

Policies 

Equal variances assumed .003 .958 .126 58 .900 .029 .228 -.428 .486 

Equal variances not assumed   .126 29.271 .901 .029 .229 -.439 .497 

Insufficient Compensation Equal variances assumed .648 .424 -.322 58 .748 -.075 .233 -.543 .392 

Equal variances not assumed   -.280 22.924 .782 -.075 .268 -.631 .480 

Decreased Public Safety Equal variances assumed .011 .918 1.031 58 .307 .231 .224 -.218 .680 



 

 

 

 

Equal variances not assumed   1.032 29.472 .310 .231 .224 -.227 .689 

Decreased Quality of Public 

Services 

Equal variances assumed .372 .544 -.044 58 .965 -.008 .187 -.382 .365 

Equal variances not assumed   -.052 44.119 .959 -.008 .157 -.325 .308 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed 1.772 .188 -.558 58 .579 -.090 .162 -.414 .234 

Equal variances not assumed   -.642 40.632 .525 -.090 .141 -.375 .194 

Disruption to Social 

Relationships 

Equal variances assumed .969 .329 .243 58 .809 .081 .332 -.585 .746 

Equal variances not assumed   .260 34.270 .796 .081 .310 -.549 .711 

Decreased Psychological 

Health 

Equal variances assumed .257 .614 1.552 58 .126 .518 .334 -.150 1.187 

Equal variances not assumed   1.503 27.592 .144 .518 .345 -.189 1.226 

Decreased Physical Health Equal variances assumed 1.282 .262 .078 58 .938 .021 .264 -.508 .549 

Equal variances not assumed   .087 38.051 .931 .021 .236 -.457 .498 

Loss of Tradition or Culture Equal variances assumed .072 .790 -.246 58 .806 -.070 .283 -.637 .498 

Equal variances not assumed   -.266 34.850 .792 -.070 .263 -.603 .463 

Joblessness Equal variances assumed 11.745 .001 -1.668 57 .101 -.276 .165 -.607 .055 

Equal variances not assumed   -2.023 46.991 .049 -.276 .136 -.550 -.001 

Homelessness Equal variances assumed 4.655 .035 -1.208 58 .232 -.194 .161 -.516 .128 

Equal variances not assumed   -1.336 36.902 .190 -.194 .145 -.489 .100 

Landlessness Equal variances assumed 1.310 .257 -.938 57 .352 -.185 .197 -.580 .210 

Equal variances not assumed   -1.092 42.518 .281 -.185 .169 -.527 .157 

Loss of Waterbody Equal variances assumed .101 .752 -.033 57 .973 -.007 .209 -.426 .412 

Equal variances not assumed   -.034 30.530 .973 -.007 .207 -.429 .415 

Loss of Other Common 

Assets 

Equal variances assumed 1.670 .201 -.622 58 .536 -.170 .273 -.716 .376 

Equal variances not assumed   -.688 36.991 .495 -.170 .246 -.669 .330 

Inequality and Inequity Equal variances assumed 2.624 .111 -1.830 58 .072 -.505 .276 -1.057 .047 

Equal variances not assumed   -2.150 42.856 .037 -.505 .235 -.978 -.031 

 

 

  



 

 

 

 

Independent Samples Test - Previous Displacement Experience 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between 

Community and Institutions 

Equal variances assumed 1.494 .227 -2.060 58 .044 -.540 .262 -1.065 -.015 

Equal variances not assumed   -1.705 11.141 .116 -.540 .317 -1.236 .156 

Conflicts within Community Equal variances assumed 1.018 .317 -1.325 58 .190 -.440 .332 -1.105 .225 

Equal variances not assumed   -1.201 11.850 .253 -.440 .366 -1.239 .359 

Forced Relocation Equal variances assumed 2.603 .112 -.874 58 .386 -.340 .389 -1.119 .439 

Equal variances not assumed   -.712 11.038 .491 -.340 .477 -1.390 .710 

Inequitable Relocation 

Policies 

Equal variances assumed 22.788 .000 -3.606 58 .001 -.900 .250 -1.400 -.400 

Equal variances not assumed   -2.126 9.623 .061 -.900 .423 -1.848 .048 

Insufficient Compensation Equal variances assumed 3.753 .058 -1.366 58 .177 -.380 .278 -.937 .177 

Equal variances not assumed   -.970 10.289 .354 -.380 .392 -1.249 .489 

Decreased Public Safety Equal variances assumed 4.114 .047 -1.724 58 .090 -.460 .267 -.994 .074 

Equal variances not assumed   -2.166 17.120 .045 -.460 .212 -.908 -.012 

Decreased Quality of Public 

Services 

Equal variances assumed 3.689 .060 -1.074 58 .287 -.240 .223 -.687 .207 

Equal variances not assumed   -.756 10.248 .467 -.240 .318 -.945 .465 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed .097 .756 .000 58 1.000 .000 .196 -.393 .393 

Equal variances not assumed   .000 14.720 1.000 .000 .173 -.370 .370 

Disruption to Social 

Relationships 

Equal variances assumed .005 .943 -.050 58 .961 -.020 .402 -.825 .785 

Equal variances not assumed   -.049 12.577 .962 -.020 .412 -.914 .874 

Decreased Psychological 

Health 

Equal variances assumed .818 .370 -.243 58 .809 -.100 .412 -.925 .725 

Equal variances not assumed   -.210 11.454 .838 -.100 .477 -1.144 .944 

Decreased Physical Health Equal variances assumed .025 .874 .565 58 .574 .180 .318 -.457 .817 

Equal variances not assumed   .605 13.786 .555 .180 .297 -.459 .819 

Loss of Tradition or Culture Equal variances assumed 2.245 .139 -1.609 58 .113 -.540 .336 -1.212 .132 

Equal variances not assumed   -1.282 10.892 .226 -.540 .421 -1.468 .388 

Joblessness Equal variances assumed .432 .513 -.160 57 .874 -.033 .204 -.442 .377 

Equal variances not assumed   -.139 11.531 .892 -.033 .235 -.548 .483 

Homelessness Equal variances assumed 2.476 .121 .817 58 .417 .160 .196 -.232 .552 

Equal variances not assumed   .923 14.690 .371 .160 .173 -.210 .530 

Landlessness Equal variances assumed .125 .724 .498 57 .620 .124 .250 -.376 .624 



 

 

 

 

Equal variances not assumed   .477 10.707 .643 .124 .261 -.451 .700 

Loss of Waterbody Equal variances assumed .008 .929 -.994 57 .325 -.249 .251 -.751 .253 

Equal variances not assumed   -.925 12.150 .373 -.249 .269 -.835 .337 

Loss of Other Common 

Assets 

Equal variances assumed .000 .993 .121 58 .904 .040 .331 -.622 .702 

Equal variances not assumed   .119 12.701 .907 .040 .336 -.687 .767 

Inequality and Inequity Equal variances assumed 1.603 .211 -.175 58 .862 -.060 .343 -.746 .626 

Equal variances not assumed   -.154 11.599 .880 -.060 .389 -.912 .792 

 

 

Independent Samples Test - Ownership of Property 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between 

Community and Institutions 

Equal variances assumed .002 .965 1.235 57 .222 .266 .215 -.165 .697 

Equal variances not assumed   1.324 42.440 .193 .266 .201 -.139 .671 

Conflicts within Community Equal variances assumed .925 .340 1.319 57 .193 .355 .269 -.184 .895 

Equal variances not assumed   1.387 40.360 .173 .355 .256 -.162 .873 

Forced Relocation Equal variances assumed .015 .902 -.033 57 .974 -.011 .317 -.644 .623 

Equal variances not assumed   -.033 35.540 .974 -.011 .316 -.652 .631 

Inequitable Relocation 

Policies 

Equal variances assumed 4.309 .042 -1.162 57 .250 -.257 .221 -.699 .186 

Equal variances not assumed   -1.006 25.706 .324 -.257 .255 -.781 .268 

Insufficient Compensation Equal variances assumed .342 .561 -.248 57 .805 -.057 .228 -.513 .400 

Equal variances not assumed   -.236 31.466 .815 -.057 .240 -.545 .432 

Decreased Public Safety Equal variances assumed .160 .691 .890 57 .377 .196 .220 -.245 .637 

Equal variances not assumed   .951 42.012 .347 .196 .206 -.220 .612 

Decreased Quality of Public 

Services 

Equal variances assumed 9.110 .004 -2.006 57 .050 -.351 .175 -.702 -.001 

Equal variances not assumed   -1.780 26.976 .086 -.351 .197 -.756 .054 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed 12.296 .001 -2.702 57 .009 -.404 .149 -.703 -.105 

Equal variances not assumed   -2.324 25.355 .028 -.404 .174 -.762 -.046 

Disruption to Social 

Relationships 

Equal variances assumed 1.139 .290 .656 57 .515 .213 .325 -.438 .864 

Equal variances not assumed   .622 31.187 .539 .213 .343 -.486 .912 

Decreased Psychological 

Health 

Equal variances assumed 1.165 .285 -.823 57 .414 -.271 .330 -.931 .389 

Equal variances not assumed   -.779 31.101 .442 -.271 .348 -.981 .438 



 

 

 

 

Decreased Physical Health Equal variances assumed 4.938 .030 -1.382 57 .172 -.350 .253 -.857 .157 

Equal variances not assumed   -1.201 25.866 .241 -.350 .292 -.949 .249 

Loss of Tradition or Culture Equal variances assumed .019 .890 1.266 57 .210 .336 .265 -.195 .866 

Equal variances not assumed   1.290 37.173 .205 .336 .260 -.191 .862 

Joblessness Equal variances assumed .012 .914 .098 56 .923 .016 .166 -.316 .348 

Equal variances not assumed   .097 35.397 .923 .016 .166 -.322 .354 

Homelessness Equal variances assumed .133 .716 .025 57 .980 .004 .158 -.313 .321 

Equal variances not assumed   .024 32.470 .981 .004 .164 -.330 .338 

Landlessness Equal variances assumed 2.529 .117 .584 56 .561 .113 .194 -.275 .502 

Equal variances not assumed   .670 50.625 .506 .113 .169 -.226 .453 

Loss of Waterbody Equal variances assumed .541 .465 -.329 56 .743 -.067 .205 -.478 .343 

Equal variances not assumed   -.341 39.114 .735 -.067 .198 -.468 .333 

Loss of Other Common 

Assets 

Equal variances assumed .014 .907 .379 57 .706 .101 .267 -.434 .637 

Equal variances not assumed   .378 35.250 .708 .101 .268 -.443 .645 

Inequality and Inequity Equal variances assumed .123 .727 -.270 57 .788 -.075 .278 -.632 .482 

Equal variances not assumed   -.255 30.923 .801 -.075 .294 -.675 .525 

 

 

Independent Samples Test - Occupation (Retired) 

 

Levene's Test for 

Equality of Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Conflicts between 

Community and Institutions 

Equal variances assumed .912 .344 .583 58 .562 .173 .297 -.421 .767 

Equal variances not assumed   .503 8.513 .627 .173 .344 -.612 .958 

Conflicts within Community Equal variances assumed .411 .524 .365 58 .717 .135 .369 -.604 .874 

Equal variances not assumed   .394 9.853 .702 .135 .342 -.628 .898 

Forced Relocation Equal variances assumed 3.619 .062 -.584 58 .562 -.250 .428 -1.107 .607 

Equal variances not assumed   -.686 10.653 .507 -.250 .364 -1.055 .555 

Inequitable Relocation 

Policies 

Equal variances assumed 5.741 .020 -1.256 58 .214 -.375 .299 -.973 .223 

Equal variances not assumed   -2.209 21.695 .038 -.375 .170 -.727 -.023 

Insufficient Compensation Equal variances assumed .147 .703 -.311 58 .757 -.096 .309 -.716 .523 

Equal variances not assumed   -.331 9.739 .748 -.096 .291 -.746 .554 

Decreased Public Safety Equal variances assumed 2.305 .134 -1.847 58 .070 -.538 .292 -1.122 .045 



 

 

 

 

Equal variances not assumed   -2.723 14.499 .016 -.538 .198 -.961 -.116 

Decreased Quality of Public 

Services 

Equal variances assumed 11.120 .001 -1.424 58 .160 -.346 .243 -.833 .141 

Equal variances not assumed   -3.656 51.000 .001 -.346 .095 -.536 -.156 

Decreased Quality of Water 

Supply and Sanitation 

Equal variances assumed 18.944 .000 -1.647 58 .105 -.346 .210 -.767 .075 

Equal variances not assumed   -4.229 51.000 .000 -.346 .082 -.510 -.182 

Disruption to Social 

Relationships 

Equal variances assumed 1.166 .285 -.022 58 .983 -.010 .441 -.892 .873 

Equal variances not assumed   -.025 10.334 .981 -.010 .387 -.868 .849 

Decreased Psychological 

Health 

Equal variances assumed .343 .560 .405 58 .687 .183 .451 -.721 1.086 

Equal variances not assumed   .445 10.003 .666 .183 .411 -.732 1.097 

Decreased Physical Health Equal variances assumed 3.196 .079 .413 58 .681 .144 .349 -.555 .844 

Equal variances not assumed   .550 12.365 .592 .144 .262 -.425 .714 

Loss of Tradition or Culture Equal variances assumed 4.057 .049 -.927 58 .358 -.346 .373 -1.093 .401 

Equal variances not assumed   -1.591 20.232 .127 -.346 .218 -.800 .107 

Joblessness Equal variances assumed 1.878 .176 -.637 57 .527 -.142 .223 -.589 .305 

Equal variances not assumed   -.772 11.106 .456 -.142 .184 -.547 .263 

Homelessness Equal variances assumed 16.085 .000 -1.688 58 .097 -.356 .211 -.778 .066 

Equal variances not assumed   -2.397 13.599 .032 -.356 .148 -.675 -.037 

Landlessness Equal variances assumed 1.850 .179 -1.864 57 .068 -.475 .255 -.986 .035 

Equal variances not assumed   -2.497 12.606 .027 -.475 .190 -.888 -.063 

Loss of Waterbody Equal variances assumed 6.028 .017 1.192 57 .238 .326 .274 -.222 .874 

Equal variances not assumed   .898 8.043 .395 .326 .363 -.510 1.162 

Loss of Other Common 

Assets 

Equal variances assumed .209 .649 .292 58 .772 .106 .363 -.620 .831 

Equal variances not assumed   .266 8.773 .796 .106 .397 -.796 1.007 

Inequality and Inequity Equal variances assumed .613 .437 -1.404 58 .166 -.519 .370 -1.259 .221 

Equal variances not assumed   -1.725 11.164 .112 -.519 .301 -1.181 .142 
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 APPROVAL PERIOD:  October 27, 2020    
 EXPIRY DATE:   October 26, 2021 
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 REB NUMBER:   20-03-021 
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 PRINCIPAL INVESTIGATOR: Gibson, Ryan (gibsonr@uoguelph.ca 
 DEPARTMENT:   School of Environmental Design & Rural Development   
 SPONSOR(S):   Rural Policy Learning Commons             
           TITLE OF PROJECT: Adapting the Impoverishment Risks and Reconstruction 

Model in Climate-Induced Relocation in Small Islands 
  
  
 

The members of the University of Guelph Research Ethics Board have examined the protocol which 
describes the participation of the human participants in the above-named research project and considers 
the procedures, as described by the applicant, to conform to the University's ethical standards and the 
Tri-Council Policy Statement, 2nd Edition. 
 
The REB requires that researchers: 

• Adhere to the protocol as last reviewed and approved by the REB.   

• Receive approval from the REB for any modifications before they can be implemented. 

• Report any change in the source of funding. 

• Report unexpected events or incidental findings to the REB as soon as possible with an 
indication of how these events affect, in the view of the Principal Investigator, the safety of the 
participants, and the continuation of the protocol.  

• Are responsible for ascertaining and complying with all applicable legal and regulatory 
requirements with respect to consent and the protection of privacy of participants in the 
jurisdiction of the research project. 
 

The Principal Investigator must: 

• Ensure that the ethical guidelines and approvals of facilities or institutions involved in the 
research are obtained and filed with the REB prior to the initiation of any research protocols. 

• Submit an Annual Renewal to the REB upon completion of the project. If the research is a multi-
year project, a status report must be submitted annually prior to the expiry date. Failure to submit 
an annual status report will lead to your study being suspended and potentially terminated. 

 
The approval for this protocol terminates on the EXPIRY DATE, or the term of your appointment or 
employment at the University of Guelph whichever comes first. 
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