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Executive Summary 
On January 1st, 2016, all countries associated with the United Nations (UN) adopted the Sustainable 

Development Goals (SDGs). Within this research, we zoom in on the sixth SDG: “To ensure the 

availability and sustainable management of water and sanitation for all” (United Nations, 2016, pp 6). 

The project this research is associated with is focused on the implementation of Safe Water Gardens 

(SWGs) in rural Bintan, Indonesia. In Indonesia, still, more than 122 million people live in rural areas 

where they often face lack of decent sanitary facilities and are therefore subject to certain risks of falling 

ill (World Health Organization, 2016). Not only do poor sanitary facilities form a health hazard for 

people, they also play a major part in terms of financial means. Because people want to prevent 

themselves and their family from falling ill due to consumption of contaminated water from their local 

well, they often feel forced to buy bottled water, thereby spending a substantial part of their income 

(BCSD Singapore, 2007; GTZ, 2007). To ensure consumption of groundwater will remain possible in 

the future, it is fundamental to protect local water sources from contamination. One way to prevent wells 

being contaminated is by implementing a Safe Water Garden (SWG) system. This system is considered 

a low-tech, on-site treatment facility designed to purify households’ wastewater before it can come into 

contact with the groundwater. Recalling the sixth SDG, the question remains however whether people 

actually benefit from this SWG technology in reality. One way of measuring improvements in the overall 

wellbeing of people is via the concept of Quality of Life (QOL). In this research, the following research 

question is addressed: “To what extent, and in what way, do Safe Water Gardens affect peoples’ Quality 

of Life in rural Bintan, Indonesia, and how can this knowledge be used in terms of the technology’s 

future, broader perspective?”. 

Research Approach  

To compose an answer to the main research question, this study employs a convergent parallel mixed 

methods approach (Creswell, 2014), meaning that quantitative and qualitative data were gathered 

simultaneously during a 2.5-month field study in Bintan. The aim of this research is to investigate 

whether the construction of an SWG in rural Bintan, has an effect on people’s QOL. To provide an 

answer to this question, quantitative and qualitative data were gathered through two survey rounds (ntot 

= 111) using standardised questionnaires and multiple in-depth qualitative interviews (n = 31). Both the 

surveys and the interviews focused on two different target groups: households who already had an SWG 

installed prior to this research, and households that did not yet own one but were intended to receive one 

in the future.  

For data analysis, first, a conceptual framework was constructed based on two literature reviews. These 

literature reviews addressed two main concepts: ‘Social acceptance of rural sanitation facilities’ and 

‘Quality of Life’. The framework brought together all main QOL dimensions and factors driving 

improvements in QOL through improved sanitation, as identified through the literature reviews. In the 
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framework, all hypothesized relationships between the different QOL concepts and the construction of 

an SWG were defined, and the concepts and expected relationships between them were adapted to the 

micro-context of this research. The hypothesized relationships defined in the conceptual framework 

were tested statistically using data from the conducted surveys amongst households. For statistical 

analysis, logistic regression and ranksum tests were performed to test which variables showed a 

statistically significant relationship with the construction of an SWG. Complementary to the analysis of 

the data obtained by the two surveys, in-depth interviews were performed, the findings from the in-depth 

interviews were analysed according to a coding protocol which was constructed in line with the 

conceptual framework used in this thesis. After transcription of all interviews, interesting quotes and 

statements from interviewees were marked manually and categorised in line with the coding protocol. 

These data were used to verify output from the quantitative analysis and to complement relationships 

within the conceptual framework that could not be tested statistically. 

Results and Conclusions  

Data analyses revealed that SWGs contribute to peoples’ QOL in multiple ways. Not only does the 

construction of an SWG in people’s garden immediately causes a reduction in stench, it also decreases 

the number of flies and mosquitos due to the elimination of open water and puddles. In addition, 

interviews revealed that people’s social status, feeling of confidence and self-worthiness increased as a 

result of the construction of an SWG, thereby also contributing to their QOL. In addition, people’s water 

consumption behaviour (i.e. whether they consume groundwater, independently of whether they also 

own a ceramic filter) also showed a relationship with the presence of an SWG. 

Although SWGs appear to contribute to people’s QOL, there are also processes that hinder this. First, 

construction works and extension of existing companies located on Bintan seem to affect the amount 

and the quality of the groundwater. If this continues in the future, this will limit the SWGs’ impact on 

the island. When ground water levels become lower, more people are forced to start buying mineral 

water. If this occurs, the SWGs will no longer meet their socio-economic goal, but only partly their 

environmental goal. To ensure the success of the SWG project in the future, and to enable upscaling of 

this project, existing SWG systems should be monitored to keep them operating optimally. To ensure 

monitoring, interviewees suggested that an association consisting of local people should be established 

so it can be prevented that people neglect their SWG system because they don’t know how to perform 

repairs when necessary, or trying to do it themselves without fully understanding how this should be 

done properly while providing employment for local people.  

Implications  

This research contributes to the knowledge base concerning low-tech innovations in low-income 

settings, and their contribution to people’s Quality of Life. Hopefully, this research will trigger a shift 

in focus that major life-quality enhancements can be made through low-tech innovations too. 
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1. INTRODUCTION 

1.1. Sustainable Development Goals 
On January 1st, 2016, all countries associated with the United Nations (UN) adopted the Sustainable 

Development Goals (SDGs). The SDG agenda was developed in response to the Millennium 

Development Goals (MDGs) that focused on reducing the proportion of people without access to safe 

drinking water and basic sanitation. But, where the MDGs aimed exclusively at developing countries 

(Moe & Rheingans, 2006), the SDGs are relevant to all countries, thereby having a strong focus on 

equity (World Health Organization, 2016). This focus on equity formed the basis for the 17 goals the 

SDGs consist of. In order to achieve the SDG agenda by 2030, the UN started to initiate a variety of aid 

projects in cooperation with governments, businesses and civil society (United Nations, 2016). 

Similar to the MDGs, one of the central topics that SDG projects are centred around is ‘health’. Placing 

this topic in a wider perspective, the SDGs focus on new priorities and concerns regarding health 

security. This subject addresses issues such as the health impact of immigration and climate change 

(World Health Organization, 2016). Health, in general, depends on choices made in other sectors (i.e. 

political, economic, and social systems, natural environment), implying that all SDGs are interrelated. 

Therefore, accomplishing the SDGs calls for a multi-disciplinary approach. 

In this thesis, we zoom in on the sixth SDG which has important implications for people’s health in 

general. This goal entails ensuring availability and sustainable management of water and sanitation for 

‘all’ (United Nations, 2016, pp 6). This means that besides solely focusing on human needs, this goal 

also addresses the survival of our planet and thereby all living creatures. This thesis research focuses on 

a micro-scale sanitation project, performed in the rural areas of Bintan, Indonesia, which is associated 

with this sixth SDG. 

1.2. Health and Rural Sanitation 
Although a lot of effort has already been made in order to realise the SDGs by 2030, serious doubts 

remain whether these goals actually will be met because there is a very large disparity between the goal 

and the current reality. Still, worldwide, an estimated 2.4 billion people do not have access to adequate 

sanitation facilities. Of those, 950 million people still practice open defecation, which forms a health 

hazard to people. Especially vulnerable groups such as children or the elderly are often affected by these 

hazards (UNICEF & WHO, 2004; UNICEF, 2016). Every day, 4000-6000 children die due to lack of 

access to safe drinking water, inadequate sanitation facilities or poor hygiene (Moe & Rheingans, 2006). 

The main reasons for these deaths are diarrhoea or other bacterial infections associated with poor 

sanitary hygiene. To illustrate this severe problem, the World Health Organization estimated in their 

‘2000 assessment’ that there are four billion cases of diarrhoea each year, in addition to millions of other 

cases of illnesses associated with lack of access to clean water (WHO, 2000). However, since data were 
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considered to be incomplete by the WHO, many illnesses remained undiagnosed and unreported. This 

resulted in the true extent of these diseases to be unknown, and therefore the estimates in the WHO 

report are estimated lower than the real numbers (WHO, 2000; Gleick, 2002).  

1.2.1. Sanitation in Indonesia 

Throughout South-East Asia, there is a high rate of urbanisation due to many people migrating to cities, 

trying to overcome poverty they often face in the countryside. However, despite this high urbanization 

rate, still, a lot of people live in poor, remote areas where they often have to deal with lack of sanitary 

facilities or access to safe drinking water. Stressing this issue, according to the UNICEF and the World 

Health Organization (2014), an approximated 675 million people who are living in rural areas 

throughout South-East Asia do not have access to adequate water sources. 

In Indonesia, out of a population consisting of more than 263 million people (Worldometers - 

Elaboration of data by United Nations, 2017), 53.7% lives in urban areas (World Health Organization, 

2016). This means that 46.3% (approximately 122 million people) lives in rural areas. In most cases, 

people living in urban areas have access to a sewerage system, while people living in rural areas often 

only have access to on-site technologies. These technologies, e.g. (pit-) latrines, treat the excreta at the 

site of generation, compared to the sewerage system where the excreta are first transported to another 

site before treatment (WHO, 2015). The excreta treatment system applied in rural areas mostly contains 

a latrine, sometimes with a connection to a concrete septic tank. But, as concrete can become porous 

due to environmental influences after several years, the excreta can come into direct contact with the 

groundwater. And, because concrete septic tanks are mostly semi-closed systems due to the bottom 

being only (white) sand, the environment in the septic tank is not anaerobic. This means that not all 

germs, bacteria and viruses are killed in the wastewater due to the fact that oxygen can penetrate (GTZ, 

2007; WHO, 2015). A consequence of the aerobic environment within the concrete septic tanks is that 

there is still a likely chance that the wastewater will pollute the groundwater, thereby increasing chances 

of people getting ill from drinking this contaminated water.  

The group of people that are most affected by illnesses caused by consuming contaminated waters the 

fragile group of children under the age of five years (Murray & Lopez, 1997). Of the four most important 

causes of mortality among children under five years, two causes can be directly linked to inadequate 

water supply, sanitation, or other hygiene-related issues such as diarrhoea (Ministry of Health, 2002). 

Because diarrhoea has the property to reduce normal food consumption and nutrient absorption, these 

diseases are also a cause of malnutrition, possibly leading to impaired physical growth and cognitive 

development (Guerrant, et al., 1999), or reduced resistance to infections (Baqui, et al., 1993) amongst 

children. 

Not only do poor sanitary facilities affect peoples’ health, they also play a major part in causing 

economic losses at a countrywide level. An estimation from 2016 illustrates that the economic losses in 
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Indonesia due to inadequate sanitation facilities and poor hygiene practices equate 2.8 percent of the 

country’s Gross Domestic Product (GDP). In addition, 0.8% of the country’s population, or 

approximately 2 million people, are being pushed into poverty due to out of pocket health spending. 

Even worse, 0.3% of the Indonesia inhabitants spend more than 25% of their total income on healthcare 

(World Health Organization, 2016). In addition to severe health spending, people also spend large 

amounts of their income on purchasing bottled water to prevent them from becoming ill (BCSD 

Singapore, 2007; GTZ, 2007). When people do not have access to decent sanitary facilities, their 

wastewater from i.e. toilets can reach groundwater untreated, leading to people falling ill (or even dying) 

from drinking contaminated water from wells. So, as people often do not trust the quality of water from 

their local well, they feel themselves forced to spend a substantial part of their income on bottled 

drinking water if they want to prevent themselves and their family from becoming ill (BCSD Singapore, 

2007; GTZ, 2007). 

Despite the fact that the Indonesian government has launched multiple sanitation programs to improve 

peoples’ current situation, it seems to be struggling with achieving their goal1(WSP Water and Sanitation 

Program, 2009b). Besides investments made by the government solely, multiple international 

development organisations have been active with large programmes in Indonesia. Such organizations 

are the World Health Organization, UNICEF, and Oxfam. In addition, there are also investments made 

in sanitation projects on a smaller scale, by means of local initiatives (WSP Water and Sanitation 

Program, 2009b). One of these projects is the project concerning so-called Safe Water Gardens (SWGs), 

a sanitation concept originally known under the name of WasteWater treatment Gardens (WWGs). 

These ‘gardens’ were originally founded in the region of Aceh as an emergency sanitation measure after 

the 2004 tsunami, but are now being applied in a different project on the island of Bintan, Indonesia. 

This research is associated with the SWG project on Bintan. 

1.2.2. Safe Water Gardens 

Traditional sewerage and other wastewater treatment facilities cannot be constructed everywhere. 

Reason for this is e.g. an area being too remote so that it cannot be connected to the country’s sewerage 

system. In those areas, the ingestion of groundwater contaminated with wastewater can lead to illnesses 

such as diarrhoea, stomach aches or more severe bacterial infections. Human excreta generally contain 

four types of pathogens, namely eggs of helminths, protozoa, bacteria, and viruses. The first two are not 

considered to be a huge risk as they tend to be relatively large and can be easily removed by filtration 

of the soil and/or groundwater. However, bacteria and viruses are much smaller than helminths or 

protozoa, thereby forming a hazard for the local people’s health and well-being. When groundwater is 

infected with bacteria or viruses, it is unsafe to use for cooking or drinking (without boiling). Therefore, 

it is fundamental to protect local water sources from contamination (GTZ, 2007).  

                                                            
1 The current governmental actions in terms of sanitation are elaborated on in Chapter 3. 
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The SWG system aims to address these problems without requiring sewerage. It is a low-tech, on-site 

treatment facility, consisting of a plastic septic tank, pipes, and a garden with (in this specific case) 

banana trees. These systems are designed to purify local households’ wastewater before it can come into 

contact with the groundwater. With these systems, peoples’ wastewater is delivered through pipes from 

their toilet to the septic tank, and from the septic tank to the SWGs’ leachfield2. When wastewater is 

being delivered through pipes from e.g. one’s toilet into their plastic septic tank, harmful bacteria are 

rendered harmless due to the anaerobic environment in the tank (Gutterer, Sasse, Panzerbieter et al., 

2009). Because gases are produced during this process, a small ventilation pipe is created at the top of 

the septic tank. Depending on the size of the septic tank, after an average of two to three days, the 

effluent is transported via an outgoing pipe to the garden. The outgoing pipe is drilled full of small holes, 

enabling the water to flow out into the garden underground, very gently. When the effluent reaches the 

leachfield, banana trees that are planted on top of it then have the task to consume all the nutrients they 

need for growth. Simultaneously, bacteria within this leachfield clean the effluent from any remaining 

pollutants. As a result, groundwater is prevented from becoming infected with contaminated wastewater, 

creating a safer environment for local people to consume this water (GTZ, 2007). As part of the SWG, 

a ceramic filter is also offered to households during construction of an SWG on their plot. This filter 

enables further purification of groundwater, increasing its suitability for consumption. A more 

comprehensive explanation concerning the technical aspects of the SWGs can be found in Chapter 3.  

1.2.3. Bintan Project 

Originally, the SWG technology was developed in the region of Aceh in the wake of the 2004 tsunami 

under the name of Waste Water treatment Gardens (WWGs). Although the system has been known for 

some time now, there is only anecdotal information available about what happened to the WWG project 

in Aceh, except that the systems are still in use. But the extent to which the systems are still functioning 

well, what problems occurred during the construction of the gardens, and what insights in the 

maintenance it generated, is to the utmost extent unknown. Still, the initial WWG guidelines created by 

the former initiators, GTZ, Oxfam, IFRC and UNICEF are known and have formed the base for the 

SWG project on Bintan.  

Started in 2015, the WWG technology is being implemented under the more catchy name of Safe Water 

Gardens (SWGs) on the island of Bintan, a small Indonesian island south of Singapore. Also, here, 

households who live in rural areas still face lack of sanitary facilities. Groundwater is polluted due to 

untreated wastewater from local households with negative consequences for the local environment, the 

locals’ health, and the local economy. To find a solution for these problems, a local entrepreneur, who 

built an eco-resort in the East of Bintan, subsequently started installing SWGs on this eco-resort, and 

                                                            
2 A leachfield is a network of perforated pipes that are laid underground in gravel-filled trenches. In this leachfield, effluent is disposed of, 
allowing further treatment by the removal of organic material within the effluent by bacteria, and the absoroption of nutrients by vegetation 
growing on top of the leachfield. 
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following initial positive results, also at households in local communities (in Indonesian: kampongs). 

As the household-sized SWGs on Bintan only take up 6m2, it is possible for people to construct them in 

their own garden where they can benefit from the technology immediately. 

After building approximately 80 systems on its own, the eco-resort, Loola Adventure Resort, expanded 

the SWG construction in cooperation with the Business Council for Sustainable Development (BCSD) 

Singapore, Eindhoven University of Technology (TU/e), Universitas Gadjah Mada, Indonesia (UGM), 

the National University of Singapore (NUS), Borouge (provides funding for the septic tanks for the 

research-related SWGs on Bintan), and AS-Schneider Asia-Pacific Pte.ltd (provides funding for 

building the research-related SWGs on Bintan) (BCSD Singapore, 2007). Up to now, the project has 

been limited to local Kampongs on Bintan, but the project’s ultimate goal is to implement the SWG 

technology throughout Indonesia, and possibly beyond, to benefit all households living in rural areas. 

1.3. Quality of Life 
Basically, all sanitation projects serve the same goal: improving the overall quality of people’s lives, 

which can be in terms of health, but also in terms of happiness, enjoyment or satisfaction, or self-

worthiness (Bloom, Craig, & Malaney, 2001). On the subject of the achievement of the SDGs, some 

measurement is necessary to monitor whether or not aid projects are yielding positive results in terms 

of people’s lives. A concept that contains all these facets is Quality of Life, on which this research 

focuses. 

Although there is no agreed-upon definition of the concept ‘Quality of Life’ (QOL), it can be overall 

defined as the general well-being of individuals (Keles, 2012). Factors that determine this concept can 

be measured objectively, e.g. income, life expectancy, education, or more subjectively e.g. experience 

of joy, stress, or dignity (Costanza et al., 2007). The concept of QOL is a multidimensional and complex 

concept, but there is always a clear relation with the environment, economic factors and social context. 

Due to its potential for a comprehensive assessment, scholars have been devoting attention to this 

concept in the last decades. Still, due to its complexity, it is hard for researchers to find suitable indicators 

for the measurement of Quality of Life that can adequately support their research objectives of 

documenting positive human impacts (Keles, 2012). This is therefore also a substantial challenge for 

this thesis research. The concept of QOL is explained in detail in the literature review, which is presented 

in Chapter 4. 

This research tries to combine the concept of Quality of Life, emphasising the local environment on 

Bintan, with the implementation of a rural sanitation facility (i.e. the Safe Water Gardens).  

1.4.  Research Objective and Questions 
Basically, by constructing the SWGs at local households in rural Bintan, the SWG project has the 

following aims: 
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- Environmental: to purify households’ wastewater so that it will not contaminate the groundwater 

anymore.  

- Economic: to prevent local households from the need to spend a large proportion of their income 

on bottled water (and healthcare), due to an improvement of the quality of the groundwater. 

- Health-related: to prevent people from falling ill due to drinking contaminated water.   

Because it is hard to determine whether such a project does actually contribute to peoples’ living 

standards, let alone how and in what respect it is able to do so, this research aims to investigate if, and 

to what extent, the implementation of the SWG project influences peoples’ Quality of Life. And, in 

addition, it aims to investigate how this obtained knowledge can be used for inducing the involvement 

of more project partners who will contribute more resources for upscaling of the Loola SWG project, 

and for further future rural sanitation projects. This leads to the following main research question: 

To what extent, and in what way, do Safe Water Gardens affect peoples’ Quality of Life in rural 

Bintan, Indonesia, and how can this knowledge be used in terms of the technology’s future, 

broader perspective? 

Because there appears to be a paucity of literature that focuses on the concept of Quality of Life in an 

economic/environmental micro-scale context3, the following sub-questions have been formulated in 

order to apply an answer to the stated research question: 

1. What does the concept ‘Quality of Life’ entail, and how can it be measured in terms of this 

research? 

2. How can sanitary facilities affect individuals’ and local households’ Quality of Life? 

3. What effect do the Safe Water Gardens, located on Bintan, have on the individuals’ and 

households’ Quality of Life? 

4. In response to Quality of Life-related knowledge obtained through the research conducted 

on the Safe Water Gardens located on Bintan, what could be the future, broader potential 

for this technology? 

1.5.  Research Justification 
Societal relevance 

Access to safe and clean drinking water is one of the 17 Sustainable Development Goals. According to 

the UN, safe and clean drinking water are human rights, essential to enjoy life and other human rights. 

As still a significantly large proportion of the world’s population lives in rural areas with poor sanitary 

facilities, there is a need for more insight into how this can be improved. As this research focuses on a 

sanitation project in Indonesia, and to what extent this contributes to local peoples’ quality of life, this 

                                                            
3 There is literature available addressing Quality of Life in a macro-scale context. However, in term of this reserach, these macro measures 
are not usable due to having another focus. 
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will contribute to new insights for improvement of sanitary facilities throughout rural areas of the 

developing world.  

Relevance for project 

This research is associated with a larger development project, the implementation of Safe Water Gardens 

on the island of Bintan, Indonesia. As this thesis research aims to gain insight in the contribution of this 

SWG project to local households’ Quality of Life, it offers a positive contribution to this project because 

it can provide data concerning the project’s influence on peoples’ lives, and the ways in which those 

effects come about.  

Scientific relevance 

Overall, QOL scholars mostly devote their attention to large-scale technologies, and construction and 

comparison of QOL indicators at macro-level (Bloom et al., 2001; EuroStat, 2015). There is a paucity 

of literature available concerning the application of this concept to, and the influence of, small-scale 

technologies on Quality of Life at the household level, the issues addressed by the current research. 

Therefore, this research will contribute insights about these issues through application at a micro-scale.  

By contributing to the knowledge base concerning the effectiveness of low-tech innovations in low-

income settings, this will hopefully encourage more scholars to start devoting research to these kinds of 

analyses. This way, more awareness will hopefully influence development practice as well giving an 

impetus to projects working on innovations that are small scale and ‘low-tech’. 

1.6.  Thesis Outline 
In this chapter 1, an introduction to this research was given, which sketched the reasons for undertaking 

this specific research. The main aim and research question were introduced as well. Chapter 2 provides 

more details about the design of this research. 

Chapter 3 presents a more detailed overview of the geography and demography of the current situation 

on Bintan, Indonesia. Thereafter, more background information is provided concerning the basic generic 

technology of constructed wetlands and the specific constructed wetland technology used within the 

SWG project. 

Chapter 4 elaborates the theoretical background of this research. By conducting two literature reviews, 

more information is provided about ‘the social acceptance of improved sanitation facilities in developing 

countries’ and the ‘QOL concept’. Based on this information, a conceptual framework is developed in 

which the two concepts are integrated and tailored to the micro-scale focus of this research. Data 

collection and analysis will be based on this framework. 
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Chapter 5 and 6 present the data analyses performed for this thesis research. Chapter 5 presents the 

output of the quantitative data analysis (from survey results), chapter 6 presents results of the qualitative 

data analysis (from results of interviews).  

Chapter 7 forms the concluding chapter of this thesis where answers to all sub-questions and the main 

research question are presented. This is followed by the theoretical and practical implications of this 

research. Finalizing this thesis, limitations and suggestions for future research are given.  
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2. RESEARCH DESIGN 
In this chapter, the methodology employed by this research is elaborated. First, the design of the research 

is presented. Thereby, the choice for a mixed methods approach is motivated. Second, the two used 

methods are further explained, as well as the data analysis that comes with them.  

2.1.  Research Design 
This research employs a three-step research design: a literature study, surveys, and in-depth interviews. 

Overall, this research employs a mixed-methods approach in the data collection that helps to process, 

and structure gathered information. This way, data can be analysed in a way that these two methods 

complement each other, forming a more comprehensive answer to the formulated research question in 

this thesis.  

Because a preliminary literature stocktaking yielded a remarkable paucity of literature concerning the 

concept of QOL within a micro-scale sanitation context, first an extensive literature review with a 

broader scope was performed to achieve a deeper understanding of both concepts relevant to this 

research: ‘Quality of Life’, and ‘Social acceptance of rural sanitation facilities’. This way, an answer 

could be formulated to subquestion 1: “What does the concept ‘Quality of Life’ entail, and how can it 

be measured in terms of this research?”. Basically, this literature study implied obtaining a deeper 

knowledge of sanitation problems in rural areas, how these are related to QOL, the general concept of 

QOL and its indicators for measurement, how these can be adapted and applied to micro-scale sanitation 

technologies and identifying knowledge gaps within the literature. As soon as a deeper understanding 

of the concept of QOL was created i.e. how it could be measured in terms of this research, we could link 

the concept to sanitary facilities. So, information gathered through an intensive literature review for the 

purpose of answering subquestion 1, would also result in the answer to subquestion 2: “How can 

sanitary facilities affect individuals’ and local households’ Quality of Life?”. 

2.2.  Mixed-Methods Approach 
According to Habermas (1978), there are three types of research: empirical-analytical, historical-

hermeneutic, and critical. While empirical-analytical research focuses on facts about observable objects, 

historical-hermeneutic research rejects the empirical view of the world; facts do not exist independently 

from experiences. Between these two types, we can find critical research that focuses on facts, but within 

a moral dimension (Habermas, 1978). Mixed methods approaches are often applied to this type of 

research where a broad range of methods can be used depending on the nature of the critical science 

being employed (Murray & Overton, 2003). This research can be categorized as critical research, 

employing a mixed methods approach, gathering empirical and factual data through quantitative surveys 

and in-depth interviews (Small, 2011).  
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To be exact, this thesis employs a convergent parallel mixed methods approach. According to Creswell 

(2014), this approach is a form of mixed methods design in which the researcher converges quantitative 

and qualitative data. This way, a more comprehensive analysis can be structured. Within the design, 

quantitative and qualitative data are gathered simultaneously and thereafter these are integrated for 

interpretation of the overall result. In addition, contradictions or incongruent findings are explained or 

further probed in this design (Creswell, 2014). Applying this approach in this thesis, therefore, implies 

that data is gathered through surveys and interviews parallel to each other. 

The reason to employ a mixed-methods approach is simple: using only quantitative data, or only 

qualitative data would not have been sufficient to form a representative answer to this thesis’ research 

question. As the initially proposed fixed sample size of the surveys (n = 100) would have only been able 

to identify medium- to large effects, this could have disabled demonstrating smaller, but rather important 

relationships. In contrast, using only qualitative data would have also led to missing interesting data and 

relationships, or ‘reinventing the wheel’ as the surveys were anyhow planned to be conducted for the 

sake of the larger SWG project. So, by combining these types of data gathering, the output could be 

analysed most optimally, and a more thorough understanding achieved. In addition, by personally 

conducting interviews at Bintan, people could be observed in their daily living environment, generating 

a better understanding how people feel about particular matters, which is again useful for the 

interpretation of survey results (Verschuren & Doorewaard, 2010). This thus means that within this 

research, quantitative and qualitative data are complementary to each other within an iterative process. 

Data were collected during a 2.5-month’ field study on Bintan, Indonesia. During this period, open-

ethnographic interviews, assistance with conducting the surveys, and field observations by the 

researcher were executed. These data will, after analyses, form an answer to subquestion 3: “What effect 

do the Safe Water Gardens, located on Bintan, have on the individuals’ and households’ Quality of 

Life?”. 

2.2.1.  Surveys 
In terms of quantitative data collection, during the 2.5-month’ field study, two rounds of surveys took 

place. These were conducted by the TU/e, an Indonesian university (UGM) (the first survey round), the 

staff of Loola Adventure Resort (second survey round), and the researcher of this thesis. One survey-

round focused on households that did not (yet) own an SWG at the time the surveys were conducted. 

The other round focused on households that did already own an SWG. Both surveys’ questions were 

prepared by the SWG project’s coordinator from TU/e and complemented with a set of extra scale 

variables that were specifically required for this QOL research.  

Households were selected purposively by the SWG project’s coordinator from a documented list that 

contained all households that already owned an SWG, and households that did not (yet) own one but 

were designed to receive an SWG in the near future by the project. Questions from the first and second 
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survey are included in Appendices I and II. More details concerning a.o. participants, used variables for 

analysis and results are presented in Chapter 5. 

Since quantitative research on micro-scale QOL metrics is an almost completely unexplored field, there 

was uncertainty about what to expect in the analysis, in terms of the effect size of the installed SWGs. 

Initially, ordinary regression analysis was proposed as the main analysis technique, taking into account 

the sample size of 100 households. With this technique, it would be possible to detect medium effects 

(n = 100; power = 0.95; f2=0.15) (Statistics Solutions, 2017). As the results of the current pilot projects 

on the island sounded promising during the start of this research, this seemed like the most sensible 

option. However, after initial data processing, tests showed that the number of cases appeared to be 

unsatisfactory for some analyses. In addition, composite scale variables could not be constructed from 

QOL proxies as they gave a too low alpha value and therefore the QOL proxies had to be analysed 

separately. Altogether, these were the reasons for executing the quantitative analysis using logistic 

regression and ranksum tests with use of STATA. More details can be found in Chapter 5, section 4. 

2.2.2.  Interviews 
According to Verschuren and Doorewaard (2010), research that focuses on views, opinions, and other 

types of subjective data, can best be conducted by gathering empirical information about qualitative 

means. Therefore, field observations and in-depth interviews were conducted in addition to the gathered 

standardised data from the two rounds of surveys. Before embarking on these interviews, first, one in-

depth interview was conducted with an expert within the SWG project, who also owned an SWG 

himself. This was to gain more understanding of the local settings, and social/cultural influences on the 

project. Also, a group discussion was organised with members of the CIP team from Loola to create 

more understanding concerning practical implications of the project. 

Then, local households (n = 30) were selected for in-depth interviews, meaning, 15 households without, 

and 15 households with an SWG4. The structure of the interviews was open-ethnographic because the 

aim was to gather as much information as possible, without limiting the interviews to specific themes. 

All this was done with help of a local translator who speaks Bahasa Indonesia and English fluently, as 

most interviewees did not speak English. In addition, besides being integrated into the local 

communities’ culture, the interviewees already knew this person. Therefore, there was a higher chance 

that the interviewees would feel more comfortable talking freely due to his presence. 

Households were selected based on criteria formulated by the researcher (e.g. presence of an SWG, 

location, diversity within the community) and the selection was agreed upon with the staff from Loola 

Adventure Resort. All interviews were recorded (after obtaining permission of the interviewee) and 

transcribed for analysis.  

                                                            
4 The selected households for the interviews were also surveyed in one of the two survey rounds. 
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2.3.  Data Analysis 
First, the survey results were analysed in line with the conceptual framework of this thesis. As presented 

in section 4.4, this framework draws upon findings from the two literature reviews. With the obtained 

data, some relations within this framework could be tested statistically. Others are clarified using 

qualitative data, as output from the surveys turned out to be insufficient to test all relationships within 

the framework. Which specific relationships within the framework could be tested statistically, and 

which relationships were solely analysed in a qualitative manner is elaborated in Chapter 5 where the 

operationalization of the framework and results are presented and explained in more detail. 

Second, the output from the interviews was analysed according to the conceptual framework. A coding 

protocol was constructed for this purpose. After transcription of all interviews, interesting quotes and 

statements from interviewees were marked manually and categorised using the coding protocol. These 

data complement output from the quantitative analysis and are used to find support for hypothesized 

relationships within the conceptual framework that could not be tested statistically, and to further 

illustrate statistical relationships found in the quantitative analysis. 

Finally, outcomes of both the quantitative and qualitative analyses were complemented with grey 

literature and field observations to eventually construct a complete picture of QOL aspects and the 

influence of SWGs on these. This provides an answer to subquestion 3: “What effect do the Safe Water 

Gardens, located on Bintan, have on the individuals’ and households’ Quality of Life?”. By answering 

this question, more insight is created into all influencing mechanisms from this type of improved 

sanitation on people’s QOL, and therefore also creates more insight in terms of the future, the broader 

potential of this technology. These new insights provide an answer to subquestion 4: “In response to 

Quality of Life-knowledge obtained by the Safe Water Gardens located on Bintan, what could be the 

future, broader potential for this technology?”. 
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3. RESEARCH CONTEXT 
In this chapter, details of the geographical and demographic context of this research are provided. First, 

to outline some background, an overview is given of the actions the Indonesian government is already 

taking in the field of sanitation. Then, the focus shifts to the region of Aceh where the post-Tsunami 

Waste Water Garden programme for emergency sanitation was initially implemented, and on the 

geographical and demographic context of Bintan where the SWGs are now being implemented by Loola. 

Lastly, more information will be provided concerning the technical aspects of the SWGs and the sites 

where they are now being implemented. 

3.1.  Governmental Actions for Sanitation 
As there is still a large number of people living in the rural areas of Indonesia who do not have access 

to (improved) sanitary facilities, additional assets by the government, NGO’s or private parties are 

necessary to improve this situation. Up until 2017, the Indonesian government has launched multiple 

programs to find a solution for the rural sanitation problem, with the ambitious target of realizing 

universal access to water and sanitation in the whole country by 2019  (The World Bank, 2015). In order 

to try to accomplish this aim, the Indonesian government has started cooperating with a variety of 

international organizations. For example, the World Bank gives assistance to the Indonesian government 

through its Total Sanitation and Sanitation Marketing (TSSM) program (in Indonesia known as Sanitasi 

Total & Pemasaran Sanitasi (SToPS) program), which started in 2007 on East Java (Meijs, 2016). But, 

although intentions from the government are good, project results remain behind and the government is 

struggling in accomplishing its goal (WSP Water and Sanitation Program, 2009a).  

According to Almud Weintz, regional team leader of the World Bank’s Water and Sanitation Program, 

one of the main reasons why the Indonesian government seems to be struggling with solving its 

sanitation issues, is the decentralization of the Indonesian government in 2001 (WSP Water and 

Sanitation Program, 2009a, 2009b). This was responsible for policy responsibilities being fragmented 

between different Ministries. Since the decentralization, local governments have gained responsibility 

for their area’s water supply and sanitation facilities, instead of the national government. But, due to this 

fragmentation, the sanitation issue is now related to many Ministries. Therefore, nobody is really 

standing up, nor taking responsibility for making improvements or solving any occurring problems 

(Wardany, 2008). In addition, according to Almud Weintz, the solution for the Indonesian sanitation 

problem lies also with the allocation of sufficient financial funding for investments. As only a very small 

percentage (2.8%) of the country’s GDP is being spent on sanitation programs, this amount should be 

increased in order to increase the chance of success for the programs (World Health Organization, 2016; 

Wardany, 2008).  
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3.2. Aceh 
In the wake of the 2004 tsunami, a WWG program was initiated in the region of Aceh. As this was the 

area that was hit the hardest by the disaster, the WWGs functioned as a first-aid technology, trying to 

ensure the livability of the devastated area in terms of health and the environment. 

Aceh is a region that lies in the north of the island of Sumatra (Figure 3.1a). Its population appears to 

comprise the largest proportion of Muslims in Indonesia, who mostly live according to Sharia customs 

and laws. In the early seventeenth century, the region was considered to be the wealthiest and most 

cultivated state in the region. Aceh has a history of political independence and resistance to control by 

others, e.g. Dutch colonists, and the Indonesian government. Although Aceh has abundant natural 

resources of natural gas and oil, the region is not as prosperous as it could have been. For example, prior 

to the 2004 tsunami, Aceh suffered an armed conflict for approximately 30 years. One of the results 

from this conflict was that the community infrastructure was of very low standards (GTZ, 2007). This 

deficient infrastructure was also responsible for the fact that toilets and septic tanks were often not used 

in this region. Instead, the population defecated in the open field, rivers or at beaches. This led to a wide 

variety of problems such as stench, contamination of ground- and surface waters and creation of 

breeding habitats for vector-borne diseases (for clarification, see Box 1). Due to this lack of proper 

sanitation, preventable diseases such as Dengue Fever, typhoid, encephalitis, chronic skin conditions 

and gastrointestinal illnesses became entrenched in local communities. 

 

Box 1: Vector-Borne Diseases (GTZ, 2007). 

Vector-borne Diseases 

Vector-borne diseases are illnesses caused by pathogens and/or parasites in human populations. The infections 

are transmitted by the bite of infected species, such as mosquitos, ticks, bugs, or sand-flies (vectors). Diarrhoea 

is caused by water contaminated (human) excreta. Typhoid and cholera are spread by flies that breed in rotting, 

organic matter in drains and rubbish piles.  

Based on findings by the World Health Organization, Dengue fever is one of the fastest growing vector-borne 

diseases in the world. As sanitation and drainage systems in Indonesia provide the ideal habitat for the dengue 

mosquito to breed in, it kills thousands of Indonesians annually and numbers are increasing every year. 

Currently, as part of the reconstruction process in Aceh after the tsunami, inappropriate drainage and sanitation 

programs have created a large number of new breeding habitats, instead of eliminating these.  

According to the World Health Organization’s ‘Global Framework for Vector Control’, humanity’s 

main weapon against these diseases is better environmental management, that includes better sanitation 

standards and drainage. 
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During the 2004 tsunami, approximately 170,000 inhabitants of Indonesia got killed (Guardian, 2014). 

The region of Aceh suffered the most victims as this region was the closest point of land to the epicentre 

of the earthquake that took place in the Indian Ocean. The subsequent tsunami destroyed most of the 

western coastline of the province and the Aceh infrastructure. After the disaster, people in need were 

supported by international aid and development organizations. And, although the disaster had a 

devastating effect on the region, it also created opportunities for sustainable reconstruction. The 

international aid and development communities gained the chance to construct more sustainable 

sanitation facilities on a broad scale, thereby safeguarding the health and well-being of thousands of 

families that were already traumatized by years of conflict and the tsunami (GTZ, 2007). This led to the 

development of the WWGs in Aceh 

3.3. Bintan 
Bintan is an Indonesian island which lies southeast of Singapore (Figure 3.1b). It is part of Riau 

province, with its capital, and largest city, Tanjung Pinang, located in the southwest of the island. The 

history of Bintan goes back to the third century when it was a successful trading post on the route 

between India and China. Over the years, Bintan has been controlled by the Chinese, the British, and 

the Dutch when it was declared to be part of the Dutch East Indies in 1824. In 1945, Indonesia became 

independent.  

Although Binan is the largest island in the Riau Archipelago, it is not as densely populated as other 

comparable islands. The population of Bintan consists, in addition to Indonesian, of Malaysian, Bugis, 

Chinese, and citizens with the Orang Laut ethnicity (Paechey, Perry, & Grundy-Warr, 1998).  

Bintan’s economy is focused on two major income sources: mining and tourism. Throughout the island, 

multiple mining companies are drilling for bauxite, which employs many residents of Bintan. One of 

the largest operating companies is the Chinese Shandong Nanshan Aluminium company, which is 

China’s second-largest aluminium producer. In 2015, the company decided to start building a smelter, 

dams and a 2,800-megawatt power plant to produce aluminium ingots, powder, foil and sheet, within a 

2,000-hectare industrial complex on Bintan. The plant by itself was estimated to create between 7,000 

and 9,000 jobs for local inhabitants, and 2,000 jobs for foreign workers (The Jakarta Globe, 2015).  

Bintan’s economic activities that focus on tourism are centred in the north of the island. Due to its little 

distance from Singapore, Bintan is an ideal place for Singaporeans to spend their holiday. In addition, 

eco-tourism is frequent on Bintan which is also beneficial for the local, low-income households. Due to 

these touristic developments, the infrastructure of Bintan has undergone a large developmental program 

which began in 1991. An investment of US$170 million made the island approachable for ferries (3 

Ferry Terminals, 2 Cargo Sea Ports), aeroplanes (Raja Haji Fisabilillah Airport), cars and motorcycles 

(Gossling, 2003). 
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During this large developmental project, also drinking water facilities were created. A reservoir of 5 

million litres and a service reservoir of 1.5 million litres to supply a water treatment plant were 

constructed (Paechey, Perry, & Grundy-Warr, 1998). From this treatment plant, a potable water supply 

system has been created to all the resort areas, mostly in the northern part of Bintan. In addition, sewage 

treatment is done in all the northern resorts through modular sewage treatment plants, where the recycled 

effluent is used for irrigation. But, although this wastewater treatment system already has been 

constructed for all the northern resorts on Bintan, the rest of the islands’ inhabitants still face lack of 

sanitary facilities. Here, groundwater is polluted due to industry and untreated wastewater from local 

households, with negative consequences for the local environment, locals’ health and their financial 

situation due to the need to purchase bottled water. People living in rural Bintan have an average income 

of IDR3.000.000 per month (own data), which is approximately €200. In addition, as most people in 

these rural areas do not have a steady income, they try to complement their wage by selling food or other 

products or catch their own food by e.g. fishing.  

An entrepreneur from Singapore, who operates the Loola Adventure eco-resort on Bintan, started 

installing WWG systems on its own land in the southeastern part of the island in the absence of local 

sewerage facilities, to process the resort’s own waste. As these systems turned out to be successful in 

waste treatment, more WWG systems were constructed at local households (i.e. staff from the resort). 

Subsequently, the WWG system was implemented at other households in local communities and adapted 

to local settings, which resulted in the renamed system: Safe Water Gardens (SWG). Now, the system 

is being implemented across a larger number of households, where it functions as a solution for people 

suffering from polluted groundwater. 

b a 
Figure 3.1: a: Map of the northern part of Indonesia, Singapore and Malaysia. Left marker indicates the area of Aceh, 
Indonesia, where the initial WWG project was implemented. Right hand marker indicates the island of Bintan, Indonesia, 
where another project, but with the same WWG technology is currently being executed. b: Map zoomed in on the island of 
Bintan. The main capital, Tanjung Pinang, is located in the southwest of the island. In the east of the island, Loola Adventure 
Resort is located, the initiator of the WWG project on Bintan. 
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3.4. Safe Water Gardens 
Although the original WWG program was initiated in Aceh in 2004 by a large consortium of 

international aid partners, only little information has been documented concerning the functioning of 

the systems. Still, the basic technology of the systems is known, which the SWG project on Bintan is 

based on (BCSD Singapore, 2007; GTZ, 2007).  

3.4.1  Constructed Wetlands - Basic Technology 

The basic technology behind the SWGs is the basic concept of so-called constructed wetlands. Basically, 

constructed wetlands are artificially created wetlands that are specifically designed with the main 

purpose to serve as a purification device for wastewater, making it suitable for (human) consumption or 

grey water usage again. Other aims of constructed wetlands can be the removal of toxicants and 

industrial waste, or for recharging of groundwater systems. As the constructed wetland’s basic goal is 

the purification of wastewater, the concept is often applied in areas where there is no direct connection 

to the sewage system or other water purification facilities (The World Bank, 2003). In addition, as 

constructed wetlands often require a substantial amount of space which is often not available in urban 

areas, the concept is mostly applied in rural areas. Also, besides the fact that constructed wetlands have 

proven to be a very effective method for the treatment of wastewater in areas where there is no direct 

connection to the sewer, these wetlands are also often inexpensive to construct compared to e.g. 

construction of a sewerage system. In addition, after construction, maintenance costs are also very low. 

Therefore, constructed wetlands are considered as an attractive option for small communities with 

limited funds (Lorion, 2001).  

Constructed wetlands are a low-maintenance, long-term technology, meant to operate for many years. 

Therefore, they can provide a low-cost and decent technology for the treatment of domestic wastewater 

or excreta (Withers, Jarvie, & Stoate, 2011). However, when used for these purposes, these constructed 

wetlands need pre-treatment and can therefore only be a secondary treatment option. This can be 

achieved by connecting these systems with septic tanks, which pre-treat the excreta (Denny, 1997; 

Gutterer, Sasse, Panzerbieter et al., 2009). 

Essentially, there are two types of constructed wetlands: Free Water Surface (FWS) and Subsurface 

Flow (SSF) systems. Both systems rely on the same principle, but the difference lies in whether the 

water can flow freely above the ground, or has to flow through porous media, where the plants are rooted 

(Brix, 1993). Figure 3.2. illustrates the differences between the two types of wetlands in terms of the 

type of water flow and vegetation. 

SSF systems are generally used for the treatment of wastewater because there is no direct contact 

between the water flow and the atmosphere. Therefore, the chance of the water being infected by 

pesticides or vermin such as mosquitos is reduced, resulting in a safer system from a general health 

perspective (de Ruijter, 2009). Also, this lack of direct contact makes this system particularly useful for 
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treating septic tank effluent. During purification of this type of wastewater, high concentrations of 

organic materials, suspended solids, nitrate, pathogens and other pollutants need to be removed. The bed 

within the SSF system is anaerobic, which makes this system suitable for nitrate removal, which is 

common in domestic wastewater and faecal sludges (de Ruijter, 2009).  

 

Plants are necessary for wetlands to function properly based on the concept of photosynthesis. Both 

vascular plants (the higher-growing plants – mostly used in SSF systems) and non-vascular plants (algae 

– mostly used in SFW systems) contribute to this process. Algae increase the dissolved oxygen content 

of the water which in turn affects nutrient- and metal reactions by the higher-growing plants. Because 

these processes are essential for a well-functioning constructed wetland, using the right type of plants is 

essential (WSP Water and Sanitation Program, 2008; The World Bank, 2013). 

Not all plants are suitable for wastewater treatment. During local implementation, when dealing with 

very different climates (e.g. tropical versus temperate climates), native, local species are recommended 

as vegetation (Davis, 1995; Gutterer et al., 2009). These local species are adapted to the local climate, 

soils, and surrounding ecological and biological communities. From this select pool of native plants, a 

diverse assemblage should be selected. Not only is this aesthetically more pleasing, it will also increase 

chances to resist invasive species or to recover from disturbances. Also, the amount of wildlife attracted 

to wetlands mostly increases with the increasing diversity of vegetation (Davis, 1995). However, 

although this is desirable concerning the general ecological health in rural areas, it is to be seen if this is 

just as desirable when these systems are constructed in people’s backyard. 

Although wetlands constructed for the removal of contaminants in water are considered to be a low 

maintenance technology, still, these should be monitored. Contaminants build-up in sediments and plant 

tissue as long as the plants are alive. However, a system being overloaded with waste could lead to plant 

death. When these plants die, the nutrients and other contaminants are released back into the water as 

the plants decompose. Therefore, managing these constructed wetlands should include proper use, 

periodic harvesting and safe disposal of the plant material to keep the system well balanced (The World 

Bank, 2003; Davis, 1995). In addition, all wetlands have different influencing factors e.g. water 

composition, seasonal fluctuations, or local vegetation. Therefore, they cannot provide standardized 

Figure 3.2.: Two types of constructed wetlands. (a) Free Water Surface (FWS), where the vegetation is rooted in the sediment 
layer. (b) Subsurface Flow System (SSF), where the vegetation is rooted in a porous medium such as gravel or aggregates. 
(Aqua-nostra, 2017) 

a b 
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performance such as treatment plants, which makes monitoring and maintenance even more important 

to guarantee complete purification (European Commission, 2016). 

3.4.2.  Safe Water Gardens5 

The specific type of constructed wetland that is now being implemented on Bintan, Indonesia, is a mini 

version of the general constructed wetland concept, called a Safe Water Garden. Up to now, more than 

130 households have been given (i.e. for free) an SWG system in the East of Bintan in the past two 

years. Figure 3.3 illustrates all locations where SWGs have been constructed by the staff of Loola 

Adventure Resort. The SWG system consists of a wastewater pre-treatment system, i.e. the plastic septic 

tank, and a Subsurface Flow leachfield for the pre-treated wastewater to flow into and the nutrients to 

be taken up by vegetation. 

Normally, an SSF leachfield is a closed system with a gravel bed and a waterproof lining, where the 

gravel bed is densely planted with local vegetation for nutrient intake (GTZ, 2007). The SWG system 

does not use a waterproof lining. Instead, it makes use of gravel and white sand that contains no nutrients, 

which performs a comparative water-repellent function. Applying this white sand makes ensures that 

vegetation can only assimilate nutrients from the system’s purified wastewater, making this uptake more 

efficient compared to the situation where vegetation would also have access to nutrients that are present 

in the soil. 

 

 

                                                            
5 All information concerning the SWG technology in this section is based on the researcher of this thesis’ own observations and knowledge 
exchange with the staff of Loola during the conducted fieldwork on Bintan.   

Figure 3.3: Left: Map of Singapore and Bintan. Bintan’s capital city, Tanjung Pinang, and Loola Adventure Resort are both 
indicated with a red marker. Right: Map of the Eastern part of Bintan, where up to now 130 households own a Safe Water 
Gardens that has been constructed in the last two years by staff of Loola Adventure Resort (source: own data). 
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Figure 3.4 represents a cross-section of an SWG system. Wastewater from a household's toilet, shower 

and/or kitchen (NB: kitchen wastewater is considered to be ‘grey’ wastewater, which is often not 

considered as being polluted. This type of wastewater often only contains some residues of foods and is 

therefore mostly not connected to a septic tank) flows into a plastic septic tank, which is located in the 

household’s garden. 

The septic tank is connected to the waste sources flowing from the house by means of a pipe having a 

downward slope, in order to prevent wastewater flowing back to the house. Although the original WWG 

makes use of a 1000L septic tank, the SWG system uses a 500L tank based on economic considerations 

(e.g. it takes up less space, and it is cheaper). Still, the volume of the septic tank should be adequate for 

the amount of wastewater produced by an average family to stay in the tank for acceptable pre-treatment 

of the wastewater, which is in line with regulations imposed by the Indonesian government (UNICEF 

Indonesia, 2012; WSP Water and Sanitation Program, 2009b). The effects of the reduced volume of the 

SWG septic tank are as yet unknown. After approximately three days, the pre-treated wastewater flows 

into the 6sq/m vegetated leachfield through the leach pipe, which also has a slight downward slope. 

Through three rows of evenly spaces 8mm holes, the wastewater can flow through the different holes in 

equal amounts into different sections of the leachfield where vegetation can absorb the nutrients.  

 

The construction of the SWGs is executed by the Community Involvement Project (CIP) team from 

Loola Adventure Resort. Usually, constructing an SWG is initiated by a school from Singapore that 

comes to visit Loola for holiday or camp. For most schools, it is important that their students do some 

community work during their stay. Therefore, they often decide to help construct an SWG at a local 

household, which the schools also provide for financially. During construction of the SWG, the school 

children are guided by trainers from the Loola CIP team. In line with the ‘learning by doing’ concept, 

children learn about the technology and the functioning of the system, while doing at the same time 

some community service for the local households. 

Figure 3.4: Schematic representation of the SWG system. Cross-sectional image of the SWG system, including septic tank 
(1000L in this case) and leachfield with vegetation (CleanH2O4All, 2017). 
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The six staff members from the CIP team are responsible for the planning, construction, and further 

maintenance of the system. In addition, the trainers within this team are responsible for teaching children 

about the system’s working and technology and guiding them during construction. Figure 3.5 shows the 

construction of one SWG in April 2017, by the Swiss International School from Singapore. The holes 

for the septic tank, pipes and leachfield are already dug by the CIP team. By combining learning and 

doing, the students do not only learn about technological aspects but also about the project’s societal 

impact. 

3.4.3.  Experiences 

Up to now, the staff of Loola has constructed more than 100 SWGs in the rural areas of Bintan. This 

contributed to a lot of hands-on experience and reveals some details concerning their experiences with 

the SWGs so far. It turns out that there are basically three main causes for systems to start 

malfunctioning: vegetation, the angle under which the system is installed, and (blockages of) pipes 

within the system. Underlying these problems lies a common denominator, namely a lack of knowledge. 

Once the system is not performing optimally anymore, these problems often start to occur in 

combination, as they are also often related. 

First, although Loola uses and recommends banana trees to be grown in the gardens, this is not always 

acted upon. People often neglect their garden for several reasons, sometimes causing the plants to die. 

When dead vegetation is not replaced, it gets difficult for the system to keep functioning optimally as 

water and nutrients from the septic tank are no longer absorbed. This again can cause weaknesses in the 

gravel bed, leading to prolapses in the soil and damage to the system. Why people neglect their garden 

is often simply caused by not understanding that vegetation forms an essential element of the SWG 

system. Sometimes they do not want banana trees in their garden and therefore remove them without 

replacing them by other plants. They don’t know that other types of vegetation (e.g. chilli, mango) would 

also suffice. Some people also just prefer a clear patch of land with white sand which is neat and easy 

to keep clean. 

Second, the angle under which an SWG is constructed is very important for the system to keep 

functioning. The slope of the pipes between the house and the septic tank, and the septic tanks and the 

leachfield should be somewhat declining so the water can flow through the pipes at a steady pace, 

preventing backing up of wastewater into the house and assuring vegetation has time to absorb the water. 

Sometimes, the leachfield is higher than the septic tank, causing the tank and the sanitary facility inside 

the house to flood. This is not always solely due to a construction failure, but also sometimes caused in 

combination with heavy rain.  

Third, blockages sometimes occur due to the roots of the banana trees, which can also cause the system 

to malfunction or flood. The main reason for this, or how this can be prevented is not yet fully known. 

But, in the end, we can say that all reasons for the SWG system to malfunction seem to have a lack of 
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knowledge in common. Therefore, it is important that all systems continue to be monitored, and that the 

local community is involved and taught about findings and instructed to report back to the Loola CIP 

team about any problems they experience with their system so that they can be investigated and 

addressed. 

 
 
Figure 3.5:  Construction of an SWG on Bintan by students of the Swiss International School from Singapore. Top left: the septic tank is being 
put in a specified hole which is located between the outlet of the shower and toilet, and the SWGs’ leachfield. Top right: gravel has been 
deposited in the designated area for the leachfield. On top of the gravel, the leachpipe is constructed which will enable the outflow of the water 
from the septic tank to the leachfield. Bottom left: white sand has been put on top of the gravel. Upgoing pipes have been connected to the 
leachpipe to enable maintenance when pipes are clogged. Bottom right: a small concrete wall has been built around the leachfield and the septic 
tank for protection. Vegetation (banana trees) have been planted in the leachfield. A small ventilation tube has been connected to the septic 
tank for methane gases to escape (source: own photos). 

According to a report by the Water and Sanitation Program (WSP) (2008), that investigated the 

functioning of constructed wetlands as a wastewater treatment system for small localities, monitoring 

and community involvement are of great importance for the systems’ success. According to their report, 

projects should focus on figuring out what makes people accept constructed wetlands in their 

community, convincing them of why they should take good care of them to keep them functioning 

properly, and in what ways they can benefit from the technology itself. During the construction of the 

SWGs on Bintan, the staff of Loola has already gained a lot of experience with these important matters, 

but still, they have to continue learning to increase the system’s success. 
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4.  LITERATURE REVIEW & CONCEPTUAL FRAMEWORK 
In this chapter, a literature review is presented with a view to construct the two main conceptual building 

blocks within this research: ‘Quality of Life’ and ‘Social acceptance of rural sanitation facilities’. Based 

on the limited amount of available literature concerning Quality of Life in relation to sanitary facilities 

specifically, we had to employ an extensive literature review with a broader scope. Therefore, I have 

chosen for a literature review consisting of two parts. One part focusing on QOL, and one part focusing 

on sanitation and its human impacts, to end up with a structured and clear oversight of all available and 

relevant literature concerning these topics and what is known about the relations between these two 

fields. First, a literature review was performed on the concept of Quality of Life in general. Then, a 

second literature review was performed on rural sanitation facilities and the social acceptance of these 

in rural areas. Finally, a conceptual framework was constructed based on the relevant information found 

through these literature reviews. In line with this found information, hypotheses regarding expected 

relationships between the construction of a sanitary facility and QOL could be formulated on which the 

conceptual framework was built upon. This framework, therefore, suits this specific research. Further 

data analysis is based on this conceptual framework. 

A literature review involves a process that is supposed to be objective, transparent and replicable 

(Jesson, Matheson, & Lacey, 2011). Although a systematic academic literature review is perceived to 

deliver a complete set of literature, this was not sufficient within this research due to the limited amount 

of literature yielded with this procedure. Further on, as a systematic literature review solely focuses on 

peer-reviewed articles, this was a limiting factor for this research as also non-peer reviewed sources 

were found to contain useful information for this research. 

Although already an introduction of both concepts has been given, this chapter aims to unravel them in 

more detail and also explore the relations between both topics, generating more insight in their 

applicability, and their development within the literature. In addition, these literature reviews will also 

help to identify research gaps within the existing literature.  

By conducting these literature reviews, an answer will be established to research question 1: “What does 

the concept ‘Quality of Life’ entail, and how can it be measured in terms of this research?”. In addition, 

as research question 2 stands in relation to the answer of research question 1, these literature reviews 

will also generate an answer to research question 2: “How can sanitary facilities affect individuals’ and 

local households’ Quality of Life?”. The answers to both research questions will enable composition of 

a conceptual framework which is used for the quantitative and qualitative data analysis of this research. 
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4.1.  Methodology 
Initially, the literature search used two search engines: FOCUS and Google Scholar as these contain 

almost all peer-reviewed papers, books and scientific magazines, and grey literature. This resulted in the 

selection of the following databases: 

• FOCUS: Advanced TU/e search engine. Contains full-text articles, E-books, an overview of the 

printed collection of articles owned by the TU/e, references to publications outside TU/e 

collection (TU/e, 2014). 

• Google Scholar: search engine concerning scholarly literature. Contains articles, theses, books, 

abstracts and court opinions, from academic publishers, professional societies, online 

repositories, universities and other websites (Google Scholar, 2017). 

Literature found through FOCUS and Google Scholar was checked with help of Scopus and Web of 

Science to see if results would match each other. Performed checks yielded no additional literature. 

• Scopus: search engine by Elsevier. Contains scientific journals, books and conference 

proceedings based on the abstract and citation database of peer-reviewed literature (Elsevier, 

2017). 

• Web of Science: citation database. A core collection of scholarly literature in the sciences, social 

sciences, art and humanities (Web of Knowledge, 2017). 

4.1.1.  Social Acceptance of Rural Sanitation Facilities 

This literature review is focused on the subject of rural sanitation facilities (i.e. constructed wetlands) 

and the acceptance and further usage of these in local communities. Therefore, the search for relevant 

articles was performed in FOCUS with a range of combinations of keywords, a.o. ‘Sanitation’, 

‘Improved’, and ‘Social’. From there, results were filtered based on a number of criteria. First, as this 

research focuses on sanitation facilities in a rural context, literature applied to facilities in urban areas 

was initially excluded from this review (later, articles with an urban focus were included). Second, only 

literature related to health, socio-cultural, or socio-economic aspects were included. This means (bio-) 

chemical or more technically oriented research was excluded.  

With these criteria, the literature search yielded only little literature that appeared to be appropriate for 

this research. For verification, an interested other researcher performed an independent investigation in 

terms of this research’s relevant literature and found the same result. As the found number of articles 

(i.e. 5 articles) was considered to contain too little information to ultimately construct a conceptual 

framework for this research, more literature was deemed to be needed. Therefore, a former TU/e student 

who graduated in the field of rural sanitation facilities was contacted. She, Mara van Welie, is currently 

a PhD student at Eawag in Dübendorf, Switzerland, where she is focusing on sanitary facilities in urban 

areas/ slums in the Global South. Due to her expertise in this field of research, she was contacted with 
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the question if she could deliver more information that would be relevant to this research. As a result, 

she emailed me five articles concerning this topic which are included in this review. These articles did 

not overlap with the already found articles, as they make use of different keywords such as ‘Slums’ and 

‘Rural’. 

Lastly, one more article was added to this literature review which was found in the shared folder 

(MEGA) which is used by all research groups involved in the SWG project on Bintan. As this article 

focuses specifically on the technology of constructed wetlands for wastewater treatment in developing 

countries, it could generate valuable information for this research and is therefore included in this 

literature review. 

Finally, this resulted in the following list of literature sources: 

Table 4.1: Articles and reports identified through the literature review search –Constructed Wetlands and social acceptance of sanitation. 

# Authors Title Year Type of 

Literature 

Academic Journal 

1 Cameron, L., Shah, 

M., Olivia, S. et al.  

Scaling up rural sanitation: impact 

evaluation of a large-scale rural sanitation 

project in Indonesia 

2013 Peer-Reviewed Policy Research 

2 Corburn, J., and 

Hildebrand, C. 

Slum sanitation and the social 

determinants of Women’s health in 

Nairobi, Kenya 

2015 Peer-Reviewed Journal of 

Environmental and 

Public Health 

3 Lagerkvist, C., 

Kokko, S. and 

Karanja, N. 

Health in perspective: framing motivational 

factors for personal sanitation in urban 

slums in Nairobi, Kenya, using anchored 

best-worst scaling  

2014 Peer-Reviewed Journal of Water, 

Sanitation and 

Hygiene for 

Development 

4 Isunju, J., 

Schwartz, K., 

Schouten, M. et al.  

Socio-economic aspects of improved 

sanitation in slums: a review 

2011 Peer-Reviewed Public Health 

5 Seleman, A. and 

Bhat, M. 

Technology in society multi-criteria 

assessment of sanitation technologies in 

rural Tanzania: Implications for program 

implementation, health and socio-economic 

improvements 

2016 Peer-Reviewed Technology in 

Society 

 

6 Corburn, J. and 

Karanja, I. 

Informal settlements and a relational view 

of health in Nairobi, Kenya: sanitation, 

gender and dignity 

2016 Peer-Reviewed Health Promotion 

International 
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7 Uddin, S., 

Muhandiki, V., 

Sakai, A. et al. 

Socio-cultural acceptance of appropriate 

technology: Identifying and prioritizing 

barriers for widespread use of the urine 

diversion toilets in rural Muslim 

communities of Bangladesh 

2014 Peer-Reviewed Technology in 

Society 

8 WSP Water and 

Sanitation 

Program - Perez, 

E., Coombes, Y., 

Devine, J. et al.  

What does it take to scale-up rural 

sanitation? 

2012 Grey  - 

9 BCSD Singapore Providing safe and affordable drinking 

water in rural tropical Asia 

2007 Grey  - 

10 GTZ in 

cooperation with 

Oxfam, IFRC and 

UNICEF 

Guidelines for the Selection and 

Implementation of Sustainable Sanitation 

Systems for the reconstruction in Aceh and 

Nias – For Government and International 

Agencies and Organization engaged in 

housing projects in Aceh and Nias 

2007 Grey  - 

11 Hoffman, H., 

Platzer, C., Münch, 

E. et al.  

Technology Review | Constructed 

Wetlands 

Overview of subsurface flow constructed 

wetlands for greywater and domestic 

wastewater treatment in developing 

countries 

2010 Grey - 

12 World Health 

Organization 

Water, Sanitation and Hygiene Links to 

Health – Facts and Figures 

2004 Grey  - 

13 Ruijter, R. de Dissemination of Constructed Wetlands 

technology for improved sanitation in 

Tanzania – Strategic Niche Management 

2009 MSc. Thesis, 

TU/e 

- 

 

These articles and reports were used to gain more insight into the construction and application of sanitary 

facilities in rural and urban areas, and the social acceptance of these by local communities.  

4.1.2.  Quality of Life 

The second literature review is focused on the subject of Quality of Life, and the measurement thereof 

in a micro context. Therefore, the search for relevant articles was first performed in FOCUS with a range 

of keywords, mainly: ‘Quality of Life’, in combination with ‘Indicators’, and ‘Measurement’. In terms 

of selecting articles for this literature review, some selection criteria were applied to keep a structured 

approach in the search methodology. First, as QOL in developed countries often seems to be measured 
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in a slightly different way compared to QOL research in developing countries, we have excluded 

literature that focuses on QOL application in developed countries (e.g. Europe). An explanation for this 

difference in methodology could be that there is often more reliable objective data (e.g. GDP, life 

expectancy, child mortality) available and more easily accessible from developed countries. This enables 

scholars to perform research in a different way compared to research in developing countries where 

there is often no, or only little information available. Second, publications using Quality of Life in the 

context of medical research (e.g. mental illnesses, physical disabilities), have mostly been excluded from 

this literature search. An exception is an article by Shalock et al., (2005). This article was published in 

the American Journal on Mental Retardation, and can, therefore, be considered to be ‘medical-oriented’. 

Still, the way these authors’ research is organised, and indicators they used to analyse and determine the 

Quality of Life was general enough to be also relevant to the type of research performed in this thesis. 

Third, although this research focuses on the application of QOL in a micro-context, some literature 

involving the application of QOL in a macro-, or meso- context was also included in this review as these 

articles could still lead to interesting insights about the selection of QOL indicators for measurement. In 

addition to searching solely based on keywords in databases, also literature was gathered with help of 

cross-references. Since searching solely with keywords did not yield sufficient results, the found articles 

were scanned for useful source information. References used in these articles with relevant titles were 

then scanned and, if found useful, also included in this literature review.  

Applying these criteria resulted in the following list of sources: 

Table 4.2: Articles and reports identified through the literature review search – Quality of Life. 

# Authors Title Year Type of 

Literature 

Academic Journal 

1 Moser, G.  Quality of life and sustainability: 

Toward person-environment congruity 

2009 Peer- Reviewed Journal of 

Environmental 

Psychology 

2 Baylken, B. and 

Huisingh, D. 

Perceived ‘Quality of Life’ in eco-

developments and in conventional 

residential settings: An explorative study 

2015 Peer- Reviewed Journal of Cleaner 

Production 

3 Pissourios, I.A. An interdisciplinary study on indicators: 

A comparative review of quality-of-life, 

macroeconomic, environmental, welfare 

and sustainability indicators 

2013 Peer- Reviewed Ecological 

Indicators 

4 Streimikiene, D. Environmental indicators for the 

assessment of quality of life 

2015 Peer- Reviewed Intellectual 

Economics 
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5 Petrosillo, I., 

Constanza, R., 

Aretano, R. et al. 

The use of subjective indicators to assess 

how natural and social capital support 

residents’ quality of life in a small 

volcanic island 

2013 Peer- Reviewed Ecological 

Indicators 

6 Shalock, R., Verdugo, 

M., Jenaro, C. et al. 

Cross-cultural study of Quality of Life 

Indicators 

2005 Peer- Reviewed American Journal 

of Mental 

Retardation 

7 Costanza R., Fisher, 

B., Ali, S. et al. 

Quality of life: An approach integrating 

opportunities, human needs, and 

subjective well-being 

2007 Peer- Reviewed Ecological 

Economics 

8 Poortinga, W., Steg, 

L., Vlek, C. et al. 

Values, environmental concern, and 

environmental behaviour – A study into 

household energy use 

2004 Peer- Reviewed Environment and 

Behavior 

9 WHOQOL Group The World Health Organization Quality 

of Life Assessment (WHOQOL): 

Development and General Psychometric 

properties  

1998 Grey - 

 

These sources were used to gain more insight in the concept of QOL: what it entails, how it has been 

measured in different research contexts, and what indicators for measurement could be suitable for this 

particular research on Bintan. In combination with the literature study performed on constructed 

wetlands for rural sanitation facilities (for findings, see section 4.2), a conceptual framework was created 

specifically for this research. By defining this framework, key concepts relevant to this research become 

clear, as well as the hypothesized relationship(s) between those. Based on this framework, the 

measurement of QOL within this research will be operationalized, enabling a practical, empirical 

application which will be elaborated in section 4.4. 

4.2.  Social Acceptance of Rural Sanitation Facilities 
Even though a lot of effort has been put into improving sanitation technologies around the world, still, 

unimproved sanitation technologies are a major concern for the environment as well for public health. 

The greatest shortages in decent sanitation facilities exist in South Asia, although serious shortages also 

exist in East Asia and Sub-Saharan Africa. In these regions, only half of the population uses improved 

sanitation facilities (Perez et al., 2012; World Health Organization, 2016). Due to poor sanitary facilities 

in these regions, children who live there are known to experience more diarrhoea or other appearances 

of vector-borne illnesses. As frequent cases of diarrhoea can lead to malnutrition, an estimated 1.5 

million children die every year due to these infections worldwide (World Health Organization, 2016). 

Although efforts to promote personal hygiene and sanitation have been made for many years now among 
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governments and individuals, still many seem to be reluctant in terms of adopting these or face other 

hindrances.  

4.2.1.  Drivers for Acceptance 

According to Lagerkvist et al. (2014), there are six motivational domains that drive the adoption of 

sanitary solutions: (1) Hygiene & Cleanliness, (2) Convenience & Comfort, (3) Value for Money, (4) 

Safety, (5) Dignity & Self-Esteem, and (6) Health. Based on a literature review performed within the 

study of Lagerkvist et al. (2014), the domains of personal safety, avoidance of discomfort with shared 

toilets, cleanliness, and convenience for children were ranked of highest importance in terms of 

contributing to people’s well-being. In very poor areas, cleanliness seems to be the most important driver 

for social acceptance of sanitary facilities. Especially in poor areas, where stigmatisation as a ‘dirty’ 

person is often associated with poverty, people try to use toilets that are as clean as possible. But, in 

rural and peri-urban areas, bad odour, the presence of flies and dirt is related to dissatisfaction with the 

facilities and therefore a very important driver to improve current systems (Lagerkvist et al., 2014). 

When people still practice open defecation, one of their main motivators for adopting a sanitary 

technology is safety. Reasons are physical protection from accidents, injuries or violence and associated 

emotional fears when defecating in the open. These aspects are particularly important to women. 

Without decent sanitary facilities, women are obliged to rely on the early morning and night hours to 

defecate, and having to face the risk of sexual violence (Corburn & Hildebrand, 2015; Lagerkvist et al., 

2014). Also for children, this takes a prominent role as parents often decide to keep their daughters home 

from school when they reach a certain age. At schools where children do not have access to decent 

sanitary facilities, the risk of their daughters getting sexually harassed when practising open defecation 

(in e.g. the jungle) becomes too high. Therefore, they have to make the decision to allow them to obtain 

a proper education while facing the risk of sexual violence or to keep them safely at home. In addition, 

as girls still often get married at a young age and stay home to take care of the household, most parents 

decide to keep their daughters at home rather than investing in their education (Corburn & Hildebrand, 

2015). 

As mentioned before, in poor areas often stigmatization is being associated with lack of cleanliness and 

people’s lack of dignity (Corburn & Karanja, 2016; Isunju et al., 2011). This is lifted in three ways 

through improved sanitation. First, if people gain access to decent sanitary facilities, this will directly 

influence people’s dignity and self-esteem as they will reduce their chances of becoming victims of 

stigmatization. Second, when improved sanitation facilities are constructed in people’s houses, this will 

also make sure people feel more safe and comfortable when defecating due to improved privacy.  Third, 

as a result of a more private setting, bad odours and sounds will no longer be reasons for shame or 

embarrassment (Corburn & Hildebrand, 2015). Bad odours or other appearances of excreta are also 

considered to be severe health hazards for people and contribute therefore to stigmatization as well. 
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People’s health can be severely affected by being in direct contact with faeces, especially through faecal-

oral transmission (Lagerkvist et al., 2014).  

Lagerkvist et al. (2014), also emphasize the importance of value for money in addition to solely physical 

drivers for the acceptance of sanitary facilities. More specifically, the price paid for a (public) local toilet 

facility may be related to the technology uptake because it influences the perceived quality of service or 

utility relative to the price paid for it. Although the poor cannot be charged too high a price, it is 

important to ask for a small fee for the toilet facility in order to make sure the target group will be 

convinced that they are about to make a good investment which is still affordable for them. Due to 

improved sanitation, in the long run, people will save money due to reduced healthcare costs (Cameron 

et al., 2013; Lagerkvist et al., 2014). In addition, if people are convinced that purchasing such a 

technology is a good investment, people will also be more willing to take good care of their system, 

possibly causing savings on heavy system maintenance.  

It appears that drivers that play a role in relation to social acceptance of sanitary facilities can be 

distinguished as being very broad. Therefore, Isunju et al. (2011), argue that a broader approach to 

health, such as focusing on people’s quality of life and wellbeing, is a more suitable approach to identify 

drivers for demand for sanitation. In this way, we can consider to what extent owners of a private toilet 

recognize a wellbeing benefit and how they link this to disease prevention and other Quality of Life 

indicators such as education (Isunju et al., 2011; Uddin et al., 2014). What needs to be recognized in 

this connection is that the drivers of demand for sanitary facilities are not universal, but considered as 

context-specific and that this is mostly neglected by scholars (Isunju et al., 2011). 

Currently, most scholars devote their attention to universal drivers for social acceptance of sanitary 

facilities, while these drivers are rather much more complex and case-specific (Isunju et al., 2011). The 

universal driver on which scholars focus most is improved health. While this may be true for some, this 

is not always the most important driver for people living in slums or rural areas, as other factors seem 

to contribute more to their wellbeing and are therefore more likely to motivate their decisions in 

sanitation acceptance. Or as Isunju et al. (2011), nicely put it:  

“Wellbeing is not simply a matter of not being ill” (pp. 371).  

Researchers dedicated to Quality of Life and Happiness Economics mostly try to determine how better 

health determines the lives of people, especially related to their well-being and happiness. Although 

sanitation campaigns mainly keep focusing on health improvements, it appears that although improved 

sanitation directly affects people’s health, for some people it is considered less important. For example, 

studies show that rural people perceive an improved health to be the least important of their reasons for 

constructing a latrine (Foppen & Kasiime, 2009; Cairncross, 2003). For these people, other subjective 

non-health related benefits for improved sanitation are more important. Examples of these drivers are 

increases in comfort, privacy, safety for women and children (particularly during nighttime), dignity and 
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social status, and (perceived) cleanliness (Cairncross, 2003; Isunju et al., 2011; Jenkins & Sugden, 

2006). 

4.2.2.  Implementation and education 

It has become clear now that the success of implementing a new technology and its acceptance relies on 

several factors. Besides the already indicated drivers for acceptance, knowledge and education tend to 

be also very important for successful technology implementation. Research performed by Seleman & 

Baht (2016), highlights the importance of research about the implementation process of a new 

technology to look more closely into the congruity of different attributes, within the local environmental, 

cultural and economic conditions. They illustrate this statement with:  

“We find that what experts view as a sustainable technology may be different from what local residents 

find as practical.” (pp. 78).  

This ‘degree of separation’ between locals and experts as Seleman & Baht (2016), refer to this difference 

in conception, determines the failure or success of the implementation of a certain technology. The wider 

the gap between experts’ opinions and people’s opinions, the higher the costs and effort needed to make 

changes in people’s mindset. According to Seleman and Bhat (2016), among others lack of education 

and family economic status drive a wedge between people’s perception and technical prescriptions. 

Another example of why people tend to be reluctant to adopt a new technology is that people simply 

don’t know what to expect, and are therefore sometimes afraid of it. Though, when technologies are 

well explained, it turns out people are immediately more willing to accept it, but effort has to be put into 

it.  

Another illustration where lack of knowledge seems to play a role is illustrated by a study performed by 

Cameron et al. (2013). This study concerning upscaling of a rural sanitation facility shows that often 

peoples’ beliefs of what causes diarrhoea seem to vary. The data used in this study show that 

approximately 97% of the interviewees think that diarrhoea is caused by eating dirty food or drinking 

dirty water. Lower proportions thought that it is caused by not washing hands (82%), by environmental 

contaminations (86%), or by defecating in the open (72%) or in rivers (60%) (Cameron et al., 2013). 

Basically, as most people do not specifically know what causes have an effect on their health, they also 

seem to prioritize these issues less, and therefore give more consideration to other factors that function 

as drivers for accepting sanitary measures. 

4.2.3.  Acceptance of Constructed Wetlands 

Improved sanitation facilities are mainly considered to be technologies that separate human waste (e.g. 

excreta) from human contact. This separation from contact is considered to be key in securing public 

health and enabling access to safe groundwater, suitable to be consumed as drinking water. In terms of 

technology, although pit latrines are also considered to be a form of sanitary improvements, still, these 

can produce bad odour, attract flies and can indirectly still be a hazard for people’s health. Especially 
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during heavy rains, pit latrines can overflow and contaminate the surrounding soil, environment and 

surface water (Uddin et al., 2014).  

Constructed wetland technology is considered to be able to ensure people’s health. Specifically, 

constructed wetlands that are combined with a septic tank for excreta storage and processing under 

anaerobic circumstances Although some authors state that these wetlands are resistant to heavy rains, 

there is an ongoing discussion about whether this statement is completely true. In addition, although 

some negative attitudes caused by inappropriate construction, inadequate monitoring and maintenance, 

and malfunctioning have caused low acceptance, constructed wetlands are still considered to be 

sustainable, ecological solutions for environmental and sanitary problems in rural areas (de Ruijter, 

2009; Uddin et al., 2014).  

A lot of research has been performed on the implementation of constructed wetlands in developing 

countries. This implies that the concept is therefore overall well understood in many aspects (i.e. 

biological, technical, economic), although there seems to be a serious lack of socially focused research. 

Still, what seems to be essential for the acceptance process can be summarized in the following list of 

essential drivers for the social acceptance of constructed wetlands (de Ruijter, 2009; Uddin et al., 2014; 

WSP Water and Sanitation Program, 2008):  

• Technology should require low maintenance. 

• Affordable for local peoples. 

• Infrastructure should comply with the accepted constructed wetland design specifications and 

guidelines, otherwise, it will lead to malfunctioning and failure of the technology eventually 

• Local people should be educated concerning the functioning of the technology, and they should 

be informed beforehand about the construction, preferably by someone from their own 

community due to trust issues. 

• Local people should be educated concerning hygiene and sanitary promotion. This way, the 

public health benefits are increased which creates awareness and demand for active community 

participation. Increased awareness and participation also leads to an increased willingness to 

pay a small fee for the technology that is to be implemented.  

• Implementation of the technology should be based on the genuine demand of the users. This 

means that community mobilization, participation and involvement in the decision-making 

process are essential to ensure the sustainability of the technology. Based on context 

specifications, this could also mean that a technology should be initially accepted by local 

religious leaders (especially in Muslim countries) and/or local government figures (e.g. village 

chiefs). 
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4.3.  Quality of Life 
Scholars of welfare economics have performed a lot of research on this topic. In macroeconomics, often 

measurements such as Gross Domestic Product (GDP), the Human Development Index (HDI) or the 

Physical Quality of Life index (PQoL) are used to determine a country or region’s welfare. These types 

of measurements account for all flows of goods and services produced within a country or market, and 

the ‘non-market’ goods e.g. defence expenses by the government or non-profit spending. However, 

recently, statisticians and economists are becoming more hesitant towards measurements such as GDP 

to assess wellbeing because many important social and economic activities are not considered in these 

measures. Examples of these non-included (positive and negative) values are voluntary work, or the 

depletion of natural resources (Costanza et al., 2007; Petrosillo et al., 2013). In any case, as these 

measures apply to valuation of macro or meso social wellbeing, these were considered to be unfit for 

the research in this thesis.  

Scholars have developed different measures for people’s welfare operating at different levels. Concepts 

such as ‘living standards’ and ‘sustainable livelihoods’ focus on micro-level, while Sen’s ‘capability 

approach’ focuses on macro-level (Alkire, 2017; Hopwood, Mellor, & Brien, 2005). The sustainable 

livelihoods concept does focus on the household level, but its focus is considered to be too narrow for 

this research. This is because the sustainable livelihoods framework mostly focuses on aspects and 

manifestations of poverty (i.e. income), while not including aspects such as social contacts, feelings of 

dependency or vulnerability of people (Krantz, 2001). The living standards approach also focuses on 

micro-level, including standards such as income, poverty rate or quality of health care to determine one’s 

wellbeing. Though, this approach only includes material standards, leaving out social aspects such as 

safety, or people’s physical health (Bérenger & Verdier-Chouchane, 2007). As the focus within this 

research lies on the influence of a technology (i.e. SWGs) on people’s wellbeing including both 

objective and subjective standards, these frameworks were considered to be unfit to be applied to this 

research. In addition, as this research aims for a concept that is reasonably easy to operationalize within 

different contexts with its future implementation in mind, the capability approach by Sen was simply 

considered to be too complex and was therefore left out of consideration for this research. Another 

welfare economics measure that does focus on the individual level, and includes objective and subjective 

proxies for socio-economic values is the concept of Quality of Life.  

The term ‘Quality of Life’ was first introduced by the English economist Arthur Cecil Pigou in 1920. 

This term was developed because the then mostly used indicator for welfare, GDP, did not include 

subjective indicators. Already then, it was clear that these subjective type of indicators also had an 

influence on people’s quality of life, in addition to solely objective indicators. Although the term ‘quality 

of life’ was already adopted by the World Health Organization in 1949, it only became more important 

when it became more widely adopted by medical spheres starting from the 1980’s (Fernández-

Ballesteros, 1998). 
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Essentially, the concept of QOL has three main properties. First, QOL came to serve as an indicator of 

the individual’s life situation and perception, not for the country’s ‘overall’ QOL as compared to other 

measures of people’s well-being (as originally intended by Pigou). Second, as QOL is a 

multidimensional concept, the concept covers multiple domains of peoples’ lives, e.g. environment, 

housing conditions, education, employment, work-life balance, access to institutions and public 

services, and their interplay. Third, it combines objective data with subjective data, providing an overall 

image of the well-being of individuals (Costanza et al., 2007; Keles, 2012; Pissourios, 2013). Therefore, 

due to the concept’s multidimensional nature, the concept of QOL is attractive to scholars, governments, 

and other organizations (e.g. NGOs) to indicate human prosperity and progress. Further, as QOL is a 

multi-dimensional concept, this implies that high levels of QOL arise as the result of the interplay 

between social, economic, and environmental aspects that make people satisfied with the lives they live 

(Petrosillo et al., 2013). 

4.3.1.  Environment & Quality of Life 

Although the micro concept of QOL has been mostly applied to people’s (mental) state of wellbeing in 

medical contexts, it is also argued by scholars that QOL measures should pay more explicit attention to 

their socio-economic situation. This counters the privileging of ‘objective’ measures such as income and 

wealth for measuring well-being, which makes the QOL concept very suitable for this specific research 

(Keles, 2012; Shucksmith, Cameron, Merridew, & Pichler, 2009). In addition to the impact of socio-

economic measures on QOL, the environmental quality of people’s surroundings and 

societal/community aspects also seem to have a rather important impact on individuals’ QOL 

(Streimikiene, 2015).  

People’s natural environmental surroundings and their impact on humans contribute to the actual 

improvement or worsening of people’s QOL in different ways. The first impact factor concerns the 

access to environmental infrastructure and services, such as water and sanitation systems, solid waste 

management, drainage, or transportation. When people do not have (full) access to these ecosystem 

services, this immediately affects their QOL, often in a negative way, especially in the case of poor 

people. Ecosystems can get damaged due to urban planning such as construction influencing sensitive 

or fertile lands, or improper disposal of urban and industrial wastes. The second factor arises from 

pollution from urban wastes or emissions caused by the urban environment, e.g. in cities. Although this 

research focuses on rural areas, this factor falls still to some extent within the scope of this research 

(Streimikiene, 2015; Keles, 2012; Leitman, 1999). Urban or urbanising environments can have an 

influence on rural areas too, and therefore this factor is included for the purpose of this research. The 

last contributing environmental factor is the hazard coming from natural and human sources such as 

earthquakes, floods, traffic, or fires. But also the rising sea levels or greenhouse gases create important 

risks for the living environments (Leitman, 1999). 
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The social environment also affects the QOL people perceive and experience. Social aspects of the 

neighbourhood or community one lives in, are important aspects determining the quality of one’s 

residential environment. For example, a study on city dwellers’ networks in Paris and in a provincial 

town show that the social ties dwellers have been able to establish in the neighbourhood contribute to 

people’s well-being and QOL (Moser, Legendre, & Ratiu, 2003; Moser, 2009). Due to the importance 

of local ties for one’s QOL, some authors extend person-environment congruity from individual to 

community settings, thereby focusing on neighbourhoods (Kahana, Lovegreen, Kahana & Kahana, 

2003). According to this research, the characteristics of the person, those of the environment itself, and 

those of the person-environment fit are important factors determining residential satisfaction, and 

thereby their perceived QOL.  

4.3.2.  Measurements of Quality of Life 

The meaning and measurement of QOL have undergone an evolution. It started from an initial concern 

about capturing national welfare beyond the narrow measure of GDP (Pigou, 1920), but has developed 

towards a multidimensional understanding of QOL including the evaluation of multiple needs, on the 

individual, community, national or global level (Costanza et al., 2007; Pissourios 2013), as well as 

aspects of the functioning of individuals such as health, and the quality of the environment (Petrosillo 

et al., 2013). 

Recent research concerning QOL has mainly focused on two methodologies of measurement: objective 

and subjective. The first, objective method, focuses on quantifiable indices generally of social, 

economic, or health indicators that reflect the extent to which human needs are or can be met (UNDP, 

1998). The second, subjective method focuses on self-reported levels of happiness, pleasure, or 

satisfaction.  

Examples of objective indicators are indices of economic production, literacy rates, life expectancy and 

other data that can be gathered from e.g. (governmental) statistical records for the purpose of meso-, or 

macro-level studies, e.g. QOL comparisons between countries or regions (Costanza et al., 2007). But, 

although these data can also be gathered for individual people or households for the purpose of assessing 

specific development projects, this is usually not done due to lack of substantial budget for collecting 

these types of data for a comprehensive impact assessment. In addition, although objective measures 

can be gathered for small regions, or even on the individual level, in developing countries, these data 

are often not considered to be as reliable as in developed countries. In any case, as we mainly expect to 

find effects of the introduction of an SWG on people’s perception in the first instance, we focus more 

on subjective measures within this research. Objective effects from improved sanitation on health and 

life expectancy can only be expected to become visible and measurable in the somewhat long-term, and 

capturing them would likely also need a much larger number of observations in the intervention group 

and control group. This falls outside the scope of a master thesis project. 
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In order to keep it clear what we understand by the different types of measures in this research, and 

because some objective and subjective measures are applicable to both macro and micro settings, 

whereas some others are specific to macro or micro level applications, we will indicate the different 

types of measures by referring to macro, and micro measures. Table 4.3 presents some examples of 

micro-measures. 

Table 4.3: Examples of micro-measures applied to Quality of Life. Adapted from (Petrosillo et al., 2013). 

Micro Indicators Sense of Community 

Sense of Safety 

Happiness 

Relationship with Family 

Social Cohesion 

Hobbies/ Club Membership 

 
4.3.3.  Micro QOL Indicators 

A study performed by Schalock et al. (2005), has shown that the QOL concept has been studied from a 

cross-cultural perspective across several countries and language groups. Hereby, researchers focused on 

issues complementary to conceptualization, measurement and operationalization of QOL, resulting in 

increased knowledge of three core concerns that play a key role in understanding the measurement of 

QOL. These concerns are: (1) the impact of culture on the expression of beliefs and behaviours, (2) the 

identification of core domains and indicators of personal well-being, (3) ‘quality of life’ having the same 

meaning across multiple countries and language groups (Keith & Schalock, 2000; Schalock & Verdugo, 

2002; Skevinton, 2002). These three focus areas resulted in eight aspects/dimensions that are considered 

to be core QOL domains. These domains, with their most commonly used indicators, will be used as the 

basis for the QOL measurements in this research but will be further adapted to suit this specific research. 

The eight overall QOL domains are the following: (1) Emotional Well-Being (satisfaction, self-

worthiness), (2) Interpersonal Relations (social interactions, relationships), (3) Material Well-Being 

(income, employment, type of residence and ownership), (4) Personal Development (education), (5) 

Physical Well-Being (fitness, health), (6) Self-determination (independence, desires, expectations), (7) 

Social Inclusion (community integration and participation, social support), and (8) Rights (respect, 

dignity, equality) (Schalock et al., 2005).  

Complementing the eight domains just referred to, there is also evidence that demonstrates that many 

people are concerned about their own personal environment, and about the global environment, which 

influences peoples’ quality of life (Moser, 2009). This implies that people’s lives are strongly being 

affected by the health of their physical environment. In addition, environmental quality also matters 

intrinsically because most people seem to value the beauty and health of the place they live in, and 

therefore often care about the depletion of its natural resources (Streimikiene, 2015). Conversely, a lack 

of proper sanitation facilities also threatens the environmental quality of the place people live in, this 
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reverse causation thus also affects people’s QOL. According to research performed by Streimikiene 

(2015), health and the environment seem to play a major role in the measurement of QOL. Therefore, 

they developed three health-related indicators that need to be considered in QOL measures. These 

indicators are: (1) Environmental Quality (exposure to air/ water pollution/ waste), (2) Environmentally 

responsible behaviour (recycling behaviour, disposal of garbage), and (3) Consumption of 

environmental services (consumption of groundwater/ piped water/ bottled water and its further 

application) (Streimikiene, 2015). Within the context of research, it is expected is that these three 

environment-related indicators developed by Streimikiene (2015), would have a (semi-)direct effect on 

people’s QOL in combination with the construction of an SWG. This implies that in the context of this 

research it makes less sense to consider these environment-related indicators as QOL dimensions 

themselves, but rather as factors that can have effects on QOL. For example, the construction of an SWG 

directly causes less stench as wastewater is now being stored in a sealed septic tank instead of flowing 

freely in their garden. This reduction in stench leads to an improvement of people’s local environmental 

quality, which affects people’s emotional well-being, one of the eight earlier identified QOL domains. 

Based on the identified QOL domains and indicators, and the various influencing drivers associated with 

improved sanitation that have been identified earlier, a conceptual framework for this research is 

constructed. This will be further elaborated in the following section.   

4.4.  Conceptual Framework 
This section details how the two explored concepts in section 4.2 and 4.3 are integrated into one 

conceptual framework which is specifically adapted to this micro-level research. All earlier identified 

relationships that are used for the construction of this framework, are seen as plausible hypotheses which 

are based on fragmental, and partly circumstantial evidence. This means these relationships need to be 

empirically tested, which is presented in Chapters 5 and 6. 

First, for each QOL domain, the relation between (the presence of/ access to) sanitary facilities and the 

contribution of those to QOL is clarified, building on the findings about these relationships from the 

literature reviews in section 4.2 and 4.3. The measures used for capturing the domains are adapted to a 

micro-scale context, fitting this specific type of research.  

Second, all parts of the conceptual framework are explained in detail, how they are established, and how 

the parts relate to each other within the framework. In addition, the names of all concepts constructed 

for this conceptual framework are founded upon the hypothesised relationships with the relevant concept 

and the construction of an SWG. A graphical representation of the conceptual framework is presented 

in section 4.4.7. 

4.4.1.  QOL Domains 

Emotional Well-Being / Self-determination 
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The QOL domain of ‘emotional well-being’ is characterized by indicators such as ‘satisfaction’, ‘self-

worthiness’ or ‘self-esteem’. The domain of ‘self-determination’ is also identified by indicators such as 

‘respect’, ‘dignity’, and ‘equality’. As these QOL domains seem to overlap in terms of their indicators, 

these are therefore combined in the conceptual framework of this research.  

As identified in the literature review in section 4.2, drivers from sanitary facilities that are related to 

these QOL domains are expressed in terms of a feeling of increased dignity, or more self-esteem. 

Owning a private toilet, or having access to an improved sanitary facility can improve people’s self-

esteem due to several reasons. Bad smells, mosquitos or flies, or other inconveniences can be eliminated 

due to the construction or implementation of such a sanitary facility. In addition, when someone used to 

make use of a public pit latrine or practised open defecation, gaining access to a private toilet also 

initiates a boost to his/her self-esteem due to improved privacy. Neighbours cannot hear any 

embarrassing noises anymore, and, neighbours will not know about any cases of e.g. diarrhoea (as would 

be the case when defecating in the open, or at a public latrine).  

Interpersonal Relations/ Social Inclusion/ Status 

Within the Quality of Life concept, there are two domains that appear to be overlapping in the context 

of this research. The domain ‘Interpersonal Relations’ and ‘Social Inclusion’ entail all social interactions 

people experience and commit to, relationships they build with their surroundings, and their integration 

and participation within society. In other contexts, e.g. at the macro-, or meso-level, differences between 

these domains could emerge. As this research is a micro-scale application, these two domains can be 

merged because the environments in which the social interactions take place are identical. In terms of 

effects from sanitary facilities, the construction of a toilet can lead to more self-esteem, which gives 

people more confidence to integrate into society or to participate in local social activities. In addition, 

the construction of a toilet, or another type of sanitary facility can generate an increased sense of 

cleanliness, reducing stigmatization of persons. A lower chance of being stigmatized within one’s local 

society due to improved sanitary facilities, and therefore a perceived higher cleanliness, can improve 

people’s drive to interact more with their environment, which can stimulate more social integration in 

return. 

Material Well-Being 

Within the QOL domain of a person’s material well-being, relevant indicators are: income, employment 

status, and the type of residence people live in with their family. In terms of sanitation, in addition to 

the overall state of a households’ sanitary facility, also the specific type of toilet a household owns or 

has access to can be illustrative for their material well-being as this is related to one’s income. For 

example, a sitting toilet is more expensive to purchase compared to a squatting toilet. And, if a toilet 

actually is connected to the service pipe (i.e. whether the toilet can flush or not) is again perceived to be 

‘more positively valued’ than other types of toilets. 
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Personal Development 

The most important indicator of one’s personal development is education, based on its relation to 

emotional, physical and material well-being. However, personal development also occurs due to social 

interactions, but education complements the development process. More social interactions imply more 

exchange of knowledge and ideas, thus making a significant contribution to one’s development. 

According to some of the studies in the literature review, education also plays a significant role when it 

comes to personal hygiene or overall acceptance of sanitary facilities. Educating people about health-

related sanitary measures may not only cause a decrease in illnesses but can also cause an increase in 

people’s confidence, emotional and personal development. In addition, more education can make people 

more aware of causes and effects of sanitary facilities, which can influence their behaviour in e.g. waste 

management or water consumption pattern. Once they have become aware of the relationship between 

illnesses and hygiene, people can come to feel more responsible which can lead to a significant change 

in behaviour.  

Often, when a sanitary facility is being constructed in a rural area, locals are being educated (through 

e.g. training) about the functioning of the system. This is done to gather a basic understanding of the 

system, both technically and biologically, so basic maintenance can be executed by the users themselves 

when ‘experts’ have left. This ensures that the system keeps functioning properly, but also increases 

people’s self-esteem, makes then conscious of the system and its positive influence on the local 

environment, and thus contributes to people’s personal development.  

The extent of basic education obtained can also be related to the size of household. Often, money plays 

a significant role here as education is expensive (Poortinga et al., 2004; Tuan Seik, 2000). Therefore, 

we can assume that the more family members, the less money is available for education for each person 

which can result in an overall lower education level for large families. 

Physical Well-Being 

Improved sanitary facilities mostly have a direct, measurable effect on people’s health and fitness. Due 

to mosquito/fly reduction, and the forthcoming improved water quality, health hazards are decreased. 

This results in a decrease in cases of e.g. diarrhoea or other illnesses. In terms of this research, it is 

expected is that after an SWG system has been being constructed, health hazards will be reduced because 

the system is then closed. The improved sanitation system being a closed system means that no 

wastewater comes into direct contact with groundwater. This way, mosquitos or any other vector-borne 

disease transferring insects are disabled from multiplying as they have fewer breeding spots. This 

directly affects people’s health due to a decreased risk to e.g. malaria, but also indirectly as a decrease 

in the number of insect breeding places may lead to an improved quality of water, which also affects 
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people’s health when they consume this. In addition, as improved sanitary facilities often come with 

education, people can become more aware of their local environment and can start applying better waste 

management. This way, mosquito breeding spots are also eliminated as rubbish is being cleared, thereby 

eliminating little pools where rainwater can collect, that are used by insects to lay their eggs in. 

Within this research, we use measurable (i.e. quantifiable) but subjective proxies to identify contributing 

factors to this specific QOL domain, such as people’s perception about a reduction in the amount of 

garbage in their neighbourhood and their opinion about improvement in water quality. We do this 

because often the emergence of positive feelings as a result of the construction of a sanitary facility, are 

associated with the improvement of other feelings. This basically implies that when an SWG is being 

constructed, people can feel healthier but not necessarily because they actually are, but only because 

they feel better because of e.g. fewer mosquitos being present near their house, or they just feel happier 

in general.  

What needs to be noted concerning all QOL concepts, there is a possibility that these QOL domains also 

influence each other. For example, when people experience more, or more positive, social interactions 

(QOL domain ‘social inclusion/status), they can start to feel happier about themselves, thereby 

contributing to the QOL domain of ‘emotional wellbeing’. 

4.4.2.  Implementation of an SWG and Drivers 

Directly after the construction of an improved sanitary facility (i.e. SWG), one can notice an 

immediately apparent difference: less stench, fewer mosquitos/flies and less open water. Within the 

conceptual framework used in this research, we refer to these direct effects as ‘Drivers’ because they 

function as the ‘engines’ that drive the 

operation of all the relations in the whole 

framework. Because these drivers are direct 

effects emanating from the construction of 

an SWG, they are placed on the left-hand 

side of the framework (see Figure 4.1). 

These drivers, in turn, lead to two different 

effects within the framework: (1) Subjective 

Environmental/ Health Effects, and (2) 

Objective Environmental/ Health Effects.  

‘Subjective Environmental/ Health Effects’ 

entail all subjective, perceived findings by 

people that are initiated by the earlier 

identified ‘Drivers’. Before the construction 

of an SWG, often people’s toilet or shower 

Figure 4.1: Drivers, Objective-, and Subjective Environmental/Health 
Effects. From left to right: The construction of a SWG, Drivers that 
are a direct effect of the construction of a SWG, and Subjective 
and Objective effects on the environment and people’s health 
caused by the drivers.  
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is part of an open system where wastewater can flow freely into their gardens, into a concrete septic 

tank, or in their pit latrine. After construction, the then closed system can cause a major difference in 

stench and the number of flies/mosquitos in their local environment. In addition, as mosquitos often use 

stagnant water as breeding sites, these are also eliminated, contributing to a reduction in the number of 

mosquitos. These decreases in stench or mosquitos cause people feeling better of themselves, and of 

their local environment. They can start feeling healthier, are happier and can have increased confidence 

and self-worthiness. As already became clear in this thesis’ literature reviews, people living in houses 

with high amounts of flies or stench are often being negatively associated in terms of cleanliness by 

others, which may lead to stigmatization. Therefore, when these causes of negative associations are 

eliminated, people perceive a ‘higher cleanliness’ and ‘reduced stigmatization’.  

‘Objective Environmental/ Health Effects’ are measurable factual effects of reduced stench, mosquitos 

and open water due to the construction of an SWG. When stagnant waters are eliminated, the chance of 

mosquitos or other vermin contaminating water is reduced. This may cause an improvement of the 

quality of the groundwater that leads to people facing a lower chance of falling ill due to drinking this 

contaminated water. As both of these effects are measurable and therefore considered to be different 

from people only ‘feeling’ healthier, these have been grouped under ‘objective effects’. However, the 

quality of the groundwater should be measured (bio)chemically and a difference in people’s health 

should be determined by medical staff. Therefore, these types of measurement are considered to be 

beyond the scope of this research and will therefore not be taken into account for further data analysis. 

4.4.3.  Catalysts, Psychological Awareness & Responsibility 

In this conceptual framework, we refer to training and education with the term ‘Catalysts’. As a catalyst 

is known to ‘speed-up’ processes, this is also exactly what it does in this framework (Figure 4.2). When 

an SWG is being constructed, often people get a certain amount of 

explanation (i.e. training) of how the system works, and its effects on its 

surroundings. This way, people tend to become more aware of the 

functioning and importance of the system which increases their overall 

interest in the system. Especially when they become aware of the 

relationship between the construction of an SWG, hygiene and health, 

people can start feeling more responsible for their actions. This process 

is within the conceptual framework referred to as ‘Psychological 

Awareness & Responsibility’. Although people can become aware of the 

system’s functioning and its effects, this might take a longer period when 

no training or another form of explanation is offered to them. This way, 

in order to become aware of the SWGs’ effects, real changes have to be 

perceived which might take longer to become clear. For example, a 

reduction in mosquitos or open water is immediately clear, but tangible 

Figure 4.2: Catalysts 
(Training & Education). 
Illustrated is their direct 
contribution to people’s 
psychological awareness and 
responsibility. 
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health effects due to these reductions may only become clear after a couple of years. But, when people 

are already aware of the relation between health and pathogens, bacteria or viruses due to e.g. biology 

classes, they can easily apply this to the SWG system which increases their sense of awareness and 

responsibility faster. Therefore, within this framework, training and education do not enable but speed 

up the ‘awareness & responsibility’ process of people. 

4.4.4.  Health, Psychological Awareness & Responsibility 

In addition to ‘Training & Education’, other factors also affect people’s ‘Psychological Awareness & 

Responsibility’. In addition to the earlier identified ‘Drivers’ that have a direct relationship with this 

concept, ‘Objective Environmental/ Health Effects’ also seem to affect this concept.  

First, a reduced number of flies, mosquitos and open water can make a contribution to people’s 

awareness and their sense of responsibility as these occurrences are visible to the eye. People 

immediately see and notice a decrease, which makes them aware of the SWGs functioning and its 

effects. The second contributor comes from the ‘Objective Environmental/ Health Effects’. Once people 

become aware of the effects of an improved quality of water on people’s health, they become more 

aware of it and start feeling a sense of responsibility to ensure this. However, for both processes, linking 

‘becoming aware’ to a feeling of responsibility is speeded up when people are better informed (i.e. 

training and education) about the causes and effects of hygiene and health. 

‘Subjective Environmental/ Health Effects’ are considered not to have a direct relationship with the 

‘Catalysts’ or the ‘Psychological Awareness & Responsibility’ as these are effects initiated by the 

‘Drivers’. People feeling better about themselves or having a perceived higher cleanliness does not 

necessarily affect people’s awareness about sanitary facilities, hygiene and their relation to health and 

well-being. 

4.4.5.  Health Effects and Quality of Life 

As represented in Figure 4.3, ‘Subjective Environmental/ Health Effects’ contribute to several QOL 

domains, namely: ‘Emotional Well-Being’, ‘Social Inclusion/ Status’, and ‘Personal Development’. 

First, as people feel better about themselves due to these changed perceptions (e.g. increased sense of 

dignity, self-esteem, self-worthiness), we can say that this directly contributes to the QOL domain of 

‘Emotional Wellbeing’. Second, an increased self-esteem and a perceived higher cleanliness can assure 

that people have more (positive) social interactions, thereby contributing to the QOL domain of ‘Social 

Inclusion/ Status’. Third, if people enrich themselves emotionally by gaining more confidence and 

becoming more socially active, this also forms a direct relation with the QOL domain of ‘Personal 

Development’. ‘Objective Environmental/ Health Effects’ directly contribute to the QOL domain of 

‘Physical Wellbeing’ as they are an objective measure (e.g. water quality) that may cause an increase in 

people’s health. For example, improved water quality may lead to a reduced incidence of illnesses 

among local people. It constitutes a direct contribution to people’s wellbeing.  
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4.4.6.  Changes in Behaviour 

As described in section 4.4.4, becoming more psychologically aware while growing a sense of 

responsibility, may eventually lead to a change in one’s behaviour. This is referred to as ‘Behavioural 

Changes’ within the framework (Figure 4.4). In terms of the SWG system, we expect this to manifest 

itself primarily in people dealing with waste in their local environment in different ways: ‘Waste 

Management’, and a change in one’s water consumption pattern: ‘Water Consumption Pattern’.  

‘Waste Management’ entails all behavioural changes in relation to the disposal and/or recycling of 

waste. The degree of waste management directly affects people’s local environment and thus also one’s 

Quality of Life. When living in an environment where most people practice recycling or proper disposal 

of garbage, this often triggers a common feeling of responsibility to take good care of the environment. 

In contrast, living in a community where there is no attention given to waste management often creates 

lethargy where the lack of environmental attention is shared among most community members 

(Lagerkvist et al., 2014; Seleman & Bhat, 2016). When a decent sanitation system has been constructed, 

it is wise for people to take good care of it to prevent them from falling back to a malfunctioning system. 

Therefore, a.o. good6 waste disposal (‘regular’ toilet waste as well as non-toilet waste) is recommended 

for the system to keep functioning properly (e.g. to avoid clogging of pipes, or to prevent interference 

with the system’s biochemical activities). In addition, environments with much exposure to garbage can 

form a health hazard relating to mosquitos. As often cans or plastic function as breeding grounds for 

mosquitos or other vermin, proper waste management can decrease the risk of catching a vector-borne 

disease.  

                                                            
6 People a.o. throwing their garbage in the bin, not leaving it laying on the ground.  

Figure 4.3: ‘Catalysts’ and ‘Objective Environmental/Health 
effects’. Both contribute to people’s ‘Psychological Awareness 
& Responsibility’ as a result of the construction of a SWG. 

Figure 4.4: Behavioural changes. This are reflected 
in ‘Waste Management’ and a change in ‘Water 
Consumption Pattern’, contributing to different 
QOL domains. 
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In relation to people’s QOL, ‘Waste Management’ contributes to the following four QOL domains: 

• Emotional Wellbeing. Better ‘Waste Management’ often ensures that peoples’ garden is more 

pleasant to the eye, which can lead to people becoming prouder of their land, leading to an 

increase in one’s self-esteem. In addition, as proper waste management also reduces the chance 

of children hurting themselves on garbage while playing, this can also lead to an increase in 

one’s satisfaction and confidence. Therefore, we assume that ‘Waste Management’ contributes 

to the QOL domain of ‘Emotional Wellbeing’.  

• Social Inclusion/ Status. As well as contributing to the domain of ‘Emotional Wellbeing’, higher 

confidence due to better waste management also contributes to the QOL domain of ‘Social 

Inclusion/ Status’. Also, a tidier yard can lead to a change in the perception of someone assumed 

to be ‘dirty’, leading to a rise in status and therefore contributing to this specific QOL domain. 

• Personal Development. Increased awareness of waste, waste management and recycling can 

contribute to one’s personal development, based on the assumption people are enriching 

themselves with knowledge concerning these topics. More knowledge, and acting on that 

knowledge can contribute to one’s personal development. 

• Physical Wellbeing. Assumed here is that a cleaner environment assures that all living things 

within that environment tend to be healthier too. An example of such is the effect of not coming 

into direct contact with garbage anymore, e.g. children not getting wounded from hurting 

themselves on cans or glass shreds. Therefore, a cleaner environment can contribute to the QOL 

domain of ‘Physical Wellbeing’. 

‘Water Consumption Pattern’ entails all changes in peoples’ behaviour regarding their consumption 

behaviour in relation to water. This measure contributes to the QOL domain of: 

• Material Wellbeing. When people make a change in their water consumption pattern by e.g. 

switching from buying water in plastic containers to consuming well-water (in combination with 

good filtering), this can ensure people saving money. This saved money can then be invested in 

other material goods or services, that can contribute to the QOL domain of ‘Material Wellbeing’. 

In addition, when the saved money is invested in other services e.g. education or health services, 

this can also make a contribution to other QOL domains such as ‘Personal Development’ or 

‘Physical Wellbeing’. 

4.4.7.  Graphical Representation Conceptual Framework 

In Figure 4.5, a graphical representation of the conceptual framework is presented. In chapter 5, the 

operationalization of this conceptual framework will be elaborated, as well as the results of the 

quantitative data analysis are presented. In chapter 6, relations within the conceptual framework that 

could be tested statistically will be further probed and analysed according to qualitative data obtained 
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by means of the in-depth interviews. In addition, relationships that could not be tested statistically will 

also be further illustrated.

Figure 4.5: Schem
atic representation of conceptual fram

ew
ork. 
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5. QUANTITATIVE ANALYSIS 
In this chapter, the results of the quantitative analysis are presented. This, in combination with the results 

of the qualitative analysis, will result in an answer to research question 3: “What effect do the Safe Water 

Gardens, located on Bintan, have on the individuals’ and households’ Quality of Life?”.  

To test the relations within the conceptual framework statistically, it will be operationalised in this 

chapter. Variables derived from concepts within this operationalization have been measured by means 

of data collected through surveys. First, the design of the surveys held by the research institutions in the 

Loola project is explained, how they were established and complemented with extra questions regarding 

the QOL-concept by the author of this thesis. Second, the respondents and the data analysis methodology 

are explained. Results are presented starting from section 5.4. 

5.1.  Survey Design 
Within the SWG project, two survey rounds have been performed up to now. The first survey round was 

conducted in April 2017, the second round in July/August 2017. Two survey rounds imply that two 

different surveys were held, one amongst households that already had an SWG, and the other amongst 

households that did not yet own an SWG at the time the surveys were conducted. These two surveys 

were held because the socio-economic part of the research about SWGs, which is being executed by 

TU/e and UGM in collaboration with Loola, aims at making a comparison between these two groups of 

households on several indicators, related to the introduction of an SWG. Therefore, the aim of the two 

surveys had to differ somewhat from each other. For the first survey round (conducted among 

households that had an SWG), the focus lay on whether peoples’ initial expectations had actually 

materialised. The second survey round (households that did not yet have an SWG but would receive one 

in the foreseeable future) focused on people’s current expectations. In a third survey round (planned for 

mid-2018), these same households will be surveyed again, to check to what extent these expectations 

have materialised. In general, the survey questions were designed by the SWG project coordinator from 

TU/e Strategic Area – Energy. 

Complementary to the initial set of survey questions, QOL-variables in line with the QOL domains, 

were added by the researcher of this thesis to function as QOL-scale variables for this specific research. 

In this way, it would be ensured that all defined QOL domains identified in the literature review of this 

research would be captured in the surveys. As some domains were already tackled in the pre-set survey 

questions (i.e. the QOL domain of ‘Material Wellbeing’ and ‘Personal Development’), specific QOL 

questions were added to the surveys that addressed the remaining domains: ‘Emotional Wellbeing’, and 

‘Social Inclusion/Status’. In order to address these QOL domains, scale variables were designed by 

creating statements relevant to each of the QOL domains. Respondents could indicate their opinion by 

‘disagreeing’, ‘agreeing’, or feeling ‘neutral’ about each statement. 
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The QOL domain ‘Physical Wellbeing’ could not be included in the survey, or in the analysis thereof, 

as the measurement of this domain has to rely on objective measurements such as an improvement in 

the quality of the groundwater (that contributes to peoples’ physical wellbeing as it reduces the chance 

of people falling ill due to contaminated water), or a decrease in the incidences of reported illnesses due 

to another cause. As these measurements could not be included in the surveys, we consider this domain 

to be out of scope in terms of the surveys, and the quantitative analysis based on these survey outcomes. 

5.2.  Operationalization 
To test relations between QOL and the presence of an SWG (as identified in chapter 4) statistically, the 

conceptual framework introduced in the previous chapter of this thesis had to be operationalized. Figure 

5.1 displays the operationalized framework. Within this figure, the researcher’s expectations of the 

relations, that are based on the literature reviews conducted in this thesis, are indicated with a ‘+’ for a 

positive relationship, and with a ‘-‘ for a negative relationship. For example, we expect the relationship 

between the QOL proxy ‘Feeling Healthy’ and ‘Problem with stench’ to be negative, i.e. someone who 

doesn’t experience a lot of stench is expected to feel healthier. In Figure 5.1., this is indicated with an 

orange ‘-‘ under ‘Feeling healthy’, the colour corresponding to the expected relationship, i.e. between 

‘Problems with stench/mosquitos’ and the QOL proxies. The same principle implies for the presence of 

an SWG. As it is expected that the presence of an SWG decreases the amount of e.g. stench, we also 

expect a relation between this variable and the QOL proxy ‘Feeling healthy’ which is indicated with a 

black ‘+’ under ‘Feeling Healthy’. In this case, ‘Problem with stench’ would then be considered a 

mediating variable between having an SWG and QOL ‘Feeling healthy’.   

Figure 5.1: Operationalized framework with expected relationships.  
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In line with the operationalised framework, first, variables from both survey rounds were identified that 

were suitable to be used in the statistical analysis. Unfortunately, it appeared that some relevant data 

were missing (i.e. specific questions were only asked in the second survey), that resulted in the inability 

to statistically test some relations. Therefore, only the part of the operationalised framework for which 

the survey data allowed adequate statistical testing is included in the quantitative analysis in this chapter. 

The remaining relations indicated in the conceptual framework will be explored by means of qualitative 

data in Chapter 6. 

Table 5.1 provides an overview of all measured QOL domains, their indicators, examples of how these 

were measured in the surveys and how the variables are classified in terms of type of measurement. 

Table 5.1: Questions from surveys with the QOL domain they address, and their corresponding variable 

Addressed QOL Domain(s) Question Variable Type of Variable 

Emotional Wellbeing 

Personal Development 

I feel very healthy, and I am almost 

never sick 

Feeling healthy Scale / Ordinal 

(0: No 1: Neutral 2: Yes) 

Emotional Wellbeing 

Social Inclusion/Status 

I feel my family is the target of 

gossip; neighbours are talking about 

us, or things that are related to my 

family (house, toilet, septic tank, 

smell) 

Family target of gossip Scale / Ordinal 

(0: No 1: Neutral 2: Yes) 

Emotional Wellbeing I am satisfied with my life as it is 

now 

Satisfied with life Scale / Ordinal  

(0: No 1: Neutral 2: Yes) 

Emotional Wellbeing I am looking forward to the future Looking forward to future Scale  

(0: No 1: Neutral 2: Yes) 

Emotional Wellbeing 

Social Inclusion/Status 

I and my family experience the same 

respect as others in my community 

do 

Same respect as others Scale / Ordinal 

(0: No 1: Neutral 2: Yes) 

Social Inclusion/Status 

Personal Development 

I have a lot of social contacts/ friends Lots of social contacts Scale / Ordinal 

(0: No 1: Neutral 2: Yes) 

Personal Development I feel part of my community Feel part of community Scale / Ordinal 

(0: No 1: Neutral 2: Yes) 

 Education level of head of household Education head Categorical 

(1: Primary School 2: Junior 

High School 3: High School 4: 

Tertiary Education)  

 Education level of highest educated 

person in household 

Education high Categorical 

(1: Primary School 2: Junior 

High School 3: High School 4: 

Tertiary Education) 

Material Wellbeing Approximated monthly 

household income of all  

members together 

Income Ratio 

 Do you own the land on which your 

house is located 

Owner of land Dichotomous  

(0: No 1: Yes) 
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Table 5.2 provides an overview of all non-QOL concepts (i.e. all explanatory/mediating variables) 

identified as possible contributors to QOL within the framework of this thesis, the variables derived 

from these concepts that were used within the operationalization of the conceptual framework and their 

type of measurement. 

Table 5.2: Explanatory/mediating variables from the conceptual framework 

Concept Variable Type of Variable 

Construction of SWG SWG Dichotomous  

(0: No 1: Yes) 

Drivers Problem with Stench Dichotomous  

(0: No 1: Yes) 

 Problem with Mosquitos Dichotomous  

(0: No 1: Yes) 

 Problem with Pollution/ Clogging Dichotomous  

(0: No 1: Yes) 

 Problem with overflows Dichotomous  

(0: No 1: Yes) 

 Problem with pipes Dichotomous  

(0: No 1: Yes) 

Catalysts Education level of head of household  

 

 

 

Categorical 

(1: Primary School 2: Junior 

High School 3: High School 4: 

Tertiary Education) 

 Education level of highest educated person in household Categorical 

(1: Primary School 2: Junior 

High School 3: High School 4: 

Tertiary Education) 

Psychological Awareness & 

Responsibility 
Expectations that living conditions will improve in future7 Dichotomous  

(0: No 1: Yes) 

 Expectations that living conditions will improve due to other 

system1 

Dichotomous  

(0: No 1: Yes) 

Behavioural Changes Buying bottled water for the right reasons? (Well not safe)8 Dichotomous  

(0: No 1: Yes) 

 

Within the operationalized framework, the variables ‘Problems with pollution/clogging/overflows/pipes 

were ultimately not included. Initially, these were included in the full-operational model, but preliminary 

tests indicated that they did not appear to have any effect on other variables. Therefore, a ‘slimmed 

down’ version of the operationalised framework was constructed that did not include these variables. 

As preliminary tests indicated that the variables ‘Problems with stench’ and ‘Problem with mosquitos’ 

did influence other variables, these were included in the operationalized framework. Only this ultimate 

                                                            
7 Dummy variable composed out of ‘Expectations future water supply’, and ‘Expectations other system’. 
8 Dummy variable composed out of ‘Buy bottled water?’, and ‘Reason for buying bottled water’. 
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version of the operationalised framework is considered for further analysis and discussion within this 

thesis. 

5.3.  Participants 
The survey’s target group were residents of rural Bintan. As explained earlier, the survey was designed 

to be conducted among two groups of households: one group of households that had already obtained 

an SWG before the time the survey was conducted, and one group that did not (yet) own an SWG at the 

time of conducting the survey. Initially, a total sample size of 100 households, i.e. 50 households in each 

sub-group, was proposed as this was considered a feasible number of interviews based on the available 

time and resources.  

For both survey rounds, households were selected through a purposive sampling procedure. Household 

selection for the first survey round focused on households that did not (yet) own an SWG. For selection, 

first, certain communities were purposively selected by the general project manager (Mara Wijnker) 

with the assistance of the staff of Loola, to ensure a representative mixture of all communities in which 

households were planned to receive SWGs. Second, within the selected communities, certain households 

were sampled purposively, taking into account practical considerations because these households will 

actually get an SWG system. The choices were based on practical considerations, accessibility from 

Loola, economic activities and whether the households were a relatively homogeneous group in terms 

of income/employment. In addition, direct neighbours of selected households were excluded from the 

sample selection using GPS data to ensure a varied household sample. Eventually, 50 households were 

surveyed the first round with a response rate of 100%. The survey was administered by the staff of Loola 

Adventure Resort, researchers from UGM and the researcher of this thesis. 

Household selection for the second survey round focused on households that already had an SWG 

installed by Loola staff prior to the survey. Loola Adventure Resort maintains a list of households that 

tracks which households already own an SWG, and which are planned to receive one in the (near) future. 

From the list of SWG owners, a total of 58 households (8 households functioned as a reserve in case 

households would refuse to cooperate with 

this survey) were purposively selected 

considering the distribution of households 

across the different communities, their 

income and composition of the household. 

After household selection, the staff of 

Loola Adventure Resort administered the 

interviews. Ultimately, a total of 61 

households were surveyed with a response 

rate of 100% (all 61 invitations were Figure 5.2: Distribution of the survey respondents’ age. ( 𝑋𝑋� = 46, 
SD = 13.33) 
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accepted). The staff of Loola did not stop surveying households after having reached a total of 50 

households, which would have been sufficient according to the original plans, as this would have 

resulted in a total samples size of n = 100, capable of detecting medium effects (power=0.95; f2=0.15). 

Reason for this is that they thought it would be beneficial for the quality of the research in general. More 

completed questionnaires would lead to more information, which would generate better, and more 

reliable results. 

Both survey rounds combined resulted in a total sample size of n = 111 as the staff of Loola decided to 

survey more households than proposed initially. Of these 111 households, 45% (n = 50) did not own an 

SWG, and 55% (n = 61) did.  Of the respondents, 46% (n = 52) was female, 54% (n = 62) was male 

(one survey questionnaire was filled in by a couple). Furthermore, respondents have an average age (𝑋𝑋�) 

of 46 years. Figure 5.2 shows the age distribution of the respondents. 

Of the respondents, no cases were removed from further analysis as there appeared to be no peculiarities 

within the data after manually going through all survey data. An explanation for this is that each 

questionnaire was administered by interviewing the respondent in person. This means that any 

ambiguities could immediately be addressed. 

5.4.  Analysis 
To test the influence of multiple variables simultaneously within the framework of this thesis, several 

types of analysis would be suitable in principle, e.g. multiple regression, structural equation modelling, 

or mediation. To decide what type of analysis would be best in terms of this specific research, we first 

needed to identify the types of variables and the quality of the data used for this analysis. 

This research comprises three types of variables. The first type of variables is referred to with the QOL 

proxies (e.g. ‘Feeling Healthy’ and ‘Lots of social contacts’). These dependent variables are considered 

being categorical (ordinal). Second, the other, non-QOL variables (presented in Table 5.2) that are 

included in this operationalised framework as explanatory variables (e.g. ‘Problems with stench’ or 

‘Expectations that living conditions will improve in future’) are categorical (dichotomous) variables. 

The variables ‘Education level head of household’ and ‘Education level highest educated person in 

household’ are categorical variables with four different categories concerning the type of education.  

Initially, the QOL proxies were proposed to create one QOL scale variable for each QOL domain (thus 

resulting in three scale-variables in total), using Cronbach’s Alpha in STATA9. However, these scales 

gave alpha values of 0.45, 0.24 and 0.09. As this is considered to be too low (ideally, they should be at 

least .65), these were found unsuited for scale analysis (Acock, 2012). Therefore, the various QOL 

proxies had to be analysed individually, thereby excluding multiple regression analysis and structural 

equation modelling. However, as it is predicted is that ‘Problem with stench’ or ‘Problem with 

                                                            
9 Version 14.2 
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mosquitos’ could have a mediating effect on the relationship between whether people own an SWG, and 

a QOL proxy, a mediation model would also have been a suitable option. However, as the total number 

of cases per variable sometimes appeared to be unsatisfactory because of missing data (i.e. n = 43 or 

even lower), it was decided to test all relations bivariately, i.e involving two variables. 

We examined whether there were any differences between the two surveyed groups (i.e. households 

with, and without an SWG). As both groups violated the normality assumption of a t-test (Acock, 2012; 

Field, 2009), we used a Mann-Whitney two-sample Ranksum test (also referred to as the ‘ranksum’ 

option in STATA) to test relationships between the variables. Although ranksum and t-tests basically 

test the same H0 (equality between groups), their output should be read differently. When H0 is rejected 

(no equality between groups), the ranksum test indicates a significant relation. In addition, a ranksum 

test result with a significant positive value is indicative of a negative influence of the predictor variable 

on the dependent variable and vice versa. To test the relations between the categorical variables (e.g. 

‘Buys bottled water for the right reasons’) and the one dependent variable (‘SWG’), logistic regression 

was used. This was considered to be the most sensible option, as the dependent variable (Y) is 

dichotomous. Figure 5.7 in section 5.5 presents all found relationships that turned out to be statistically 

significant within this model10. 

Table 5.3 presents the output of the tested relationships between all QOL proxies, and independent 

variables. Because a ranksum test bases its analysis on only two groups, each relationship between the 

dependent and independent variable had to be tested one-on-one. Within Table 5.3, Medians and Means 

are not reported because all variables are ordinal (3 categories: 0-1-2), or categorical (2 categories: 0-

1). Z-scores presented in Table 5.3 indicate how much the data point (i.e. the variable in this case) 

deviates from the standard deviation within this test (Fields, 2009). Therefore, this Z-score indicates the 

direction of the relationship (i.e. positive or negative). The correlation coefficient (r) is presented in 

Table 5.3 to give an indication of the strength of the relationship between the dependent (Y) and the 

independent variables (X). Generally, a correlation of | r | = 0.1 indicates a weak relationship, | r | = 0.3 

indicates a moderate relationship, and | r | = 0.5 indicates a strong relationship (Acock, 2012; Fields, 

2009). 

Table 5.3: Output of ranksum tests, including correlation coefficients. Each QOL proxy (Y-variable) is tested one-on-one with 
an X-variable. Levels of significance are displayed in the following way: ~: p < 0.05, *: p < 0.01, **: p < 0.001. 

Dependent Variables (Y) Independent Variables (X) Z Prob > |Z| r 

QOLFeelinghealthy SWG -4.451** 0.0000 0.4076 

 Problem_Stench 0.554 0.5794 -0.0642 
 Problem_Mosquitos 2.322~ 0.0202 -0.3207 

 Expected_improved_conditions_oth 1.331 0.1833 -0.1490 
 Expected_improved_conditions_fut -0.185 0.8536 0.0361 
QOLTargetofgossip SWG -5.738** 0.0000 0.5016 

 Problem_Stench 1.966~ 0.0493 -0.2663 

                                                            
10 The STATA Do-File and raw data used in this quantitative analysis can be requested from dr. H.A. Romijn – TU/e (H.A.Romijn@tue.nl) 
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 Problem_Mosquitos 0.688 0.4917 -0.0177 
 Expected_improved_conditions_oth 0.959 0.3374 -0.0823 
 Expected_improved_conditions_fut 0.713 0.4755 -0.0569 
QOLSocialcontacts SWG -2.910* 0.0036 0.2795 
 Problem_Stench 2.107~ 0.0351 -0.3348 

 Problem_Mosquitos 2.036~ 0.0417 -0.02937 
 Expected_improved_conditions_oth 0.179 0.8580 -0.0347 
 Expected_improved_conditions_fut 0.047 0.9624 0.0195 

QOLLookingforwardfuture SWG -1.177 0.2390 0.1155 
 Problem_Stench -0.545 0.5856 0.0795 

 Problem_Mosquitos 1.277 0.2015 -0.1825 
 Expected_improved_conditions_oth11 . . . 

 Expected_improved_conditions_fut -0.343 0.7316 0.0354 

QOLPartofcommunity SWG 0.341 0.7330 -0.0331 
 Problem_Stench -0.545 0.5856 0.0795 

 Problem_Mosquitos 1.277 0.2015 -0.1825 

 Expected_improved_conditions_oth -2.596* 0.0094 0.2737 
 Expected_improved_conditions_fut -0.593 0.5529 0.0606 

QOLFamilysamerespect SWG -6.860** 0.0000 0.6428 

 Problem_Stench 3.493* 0.0006 -0.5016 
 Problem_Mosquitos 2.164~ 0.0304 -0.3092 

 Expected_improved_conditions_oth 2.440~ 0.0147 -0.2572 
 Expected_improved_conditions_fut 2.904* 0.0037 -0.2849 

QOLSatisfiedwithlife SWG -2.497~ 0.0125 0.2657 
 Problem_Stench -0.517 0.6053 0.0330 
 Problem_Mosquitos 1.086 0.2776 -0.1643 
 Expected_improved_conditions_oth 1.229 0.2190 -0.1491 
 Expected_improved_conditions_fut 0.431 0.6662 -0.0928 

     

As presented in Table 5.3, we found multiple significant relationships between QOL proxies and 

independent variables. Overall, statistically significant relationships are defined between the QOL 

proxies, and whether people own an SWG, and do not appear to suffer from an intermediating effect of 

the ‘Problems with stench/mosquitos’ variables. In addition, all significant relationships between the 

QOL proxies and the dependent variables appear to have the expected direction, in line with Figure 5.1. 

In terms of strength of the identified statistically significant relationships, the results differ from each 

other. For example, the QOL proxy ‘Satisfied with life’ shows a statistically significant relationship with 

the presence of an SWG with a correlation coefficient (r) of .27. This value indicates a moderate effect 

in terms of strength (Acock, 2012). The QOL variable ‘Target of gossip’ shows a much stronger 

significant relationship with the presence of an SWG (i.e. r = .50).  

In addition, the QOL proxy ‘Target of gossip’ also shows a moderate statistically significant relationship 

with whether people experience problems with stench. The number of social contacts people have also 

appeared to be significantly related to owning an SWG, problems with stench and problems with 

                                                            
11 Adjusted variance = 0.00 
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mosquitos. Whether or not people feel part of their community shows a relation with their expectations 

of their living conditions due to the introduction of another sanitation system.  

The variable whether families feel that they are getting the same respect as other families (Family same 

respect) shows strong relationships with all tested independent variables: the presence of an SWG (r = 

.64), problems with stench (r = -.50), problems with mosquitos (r = -.31), expected improved living 

conditions in the future (r = -.28), and expected improved living conditions due to the introduction of 

another sanitation system (r = -.26).  

Finally, whether people are satisfied with their lives now (Satisfied with life) also shows a statistically 

significant relationship with the presence of an SWG. The only QOL variable that shows no relationships 

with independent variables is the one that indicates the extent to which people are looking forward to 

the future. 

Table 5.4 presents the outputs of the tested relationships between whether people buy bottled water for 

the right reasons (i.e. well not safe), and independent variables (e.g. presence of an SWG or people’s 

level of education) analysed by means of logistic regression.  

Table 5.4: Outputs from logistic regression of ‘Buys bottled water for the right reason’. Model shows a pseudo R2 of 0.0918, 
Prob > chi2 = 0.4446, and N = 39. Levels of significance are displayed in the following way: ~: p < 0.05, *: p < 0.01, **: p < 
0.001. 

Buysbottledwaterfortheright Coef. Std. Err Z P>|Z| 

Expected_improved_conditions_oth 0.5251 0.9724 0.54 0.589 

Expected_improved_conditions_fut 1.6635 0.3430 1.24 0.215 

SWG 0.5780 0.7868 0.73 0.463 

Edu_High -0.4609 0.3979 -1.16 0.247 

Edu_Head 0.4078 0.4846 0.84 0.400 
     

Results presented in Table 5.4 show that there are no statistically significant relations found between 

people’s consumption behaviour in terms of buying bottled water for the right reasons and independent 

variables. This might be due to the low sample size as there were apparently only 39 households that 

filled in an answer to every question included in this logistic regression. In addition, the logistic 

regression gives a pseudo R2 of 0.0918. To give an idea of the ‘goodness-of-fit’ of logistic models, 

several pseudo-R-squared indicators have been developed that also range from 0 – 1 and still give an 

indication of the model-fit (UCLA: Statistical Consulting Group, 2011).  The pseudo- R2 within this 

model thus means that the regression model explains just 9.18% of whether people are buying bottled 

water for the right reasons. Phrased differently, this indicates a very poor model-fit.  

The variables ‘Problem_Stench’, and ‘Problem_Mosquitos’ are not included in the model presented in 

Table 5.4 as STATA omitted them because they both predict ‘SWG’ perfectly. As this is mathematically 

not possible within a logistic regression, the covariate was therefore removed from the model by 

STATA. Figures 5.3 and 5.4 illustrate these relations. In both cases, when people have stated ‘Yes’ to 
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owning or having access to an SWG, there are no reported cases of people facing problems with stench 

or mosquitos12. Therefore, these variables cannot be included in a predictor model.  

Table 5.5 presents the outputs of the tested relationships between people expecting their living 

conditions to improve due to the introduction of another sanitation system, and independent variables 

(e.g. presence of an SWG or people’s level of education) analysed by means of logistic regression.  

Table 5.5: Outputs from logistic regression of ‘Expected improved conditions due to introduction of another system’. Model 
shows a pseudo R2=0.2174, Prob > chi2 = 0.0004, N = 76. Levels of significance are displayed in the following way: ~: p < 
0.05, *: p < 0.01, **: p < 0.001. 

Expected_improved_conditions_oth Coef. Std. Err Z P>|Z| 

Edu_High  -0.0076 0.3473 -0.02 0.983 
Edu_Head -0.4456 0.3942 -1.13 0.258 
SWG -3.2479* 1.0919 -2.97 0.003 
     

‘Problem_Stench’ and ‘Problem_Mosquitos’ were again omitted from this model by STATA because 

they predict ‘Expected_improved_conditions_oth’ perfectly (see Figure 5.5 and 5.6). In addition, during 

analysis, ‘Problem_Stench’ and ‘Problem_Mosquitos’ could not be included simultaneously within the 

model as they appear to suffer from multicollinearity. Although correlation values would normally not 

be considered to be too high (r =.19, r =-.40 and r =-.61) they are too high to be included within this 

model for statistical testing, due to the low number of valid observations within this part of the research.  

                                                            
12 In contrast, Figures 5.3 and 5.4 also show that of all households that indicated they do not own an SWG, 20 households indicated they 
experienced problems with mosquitos, and 11 households indicated they experienced problems with stench. 

Figure 5.3: Chi2- test between presence of an SWG and 
whether people experience problems with mosquitos.  

Figure 5.4: Chi2- test between presence of an SWG and 
whether people experience problems with stench.  

Figure 5.5: Chi2- test between people having problems 
with mosquitos, and whether they expect their living 
conditions to improve due to another sanitation system. 

Figure 5.6: Chi2- test between people having problems 
with stench, and whether they expect their living 
conditions to improve due to another sanitation system. 
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Based on logistic regression results that are presented in Table 5.5, there is only one relation that turned 

out to be statistically significant, namely: people’s expectations that their living condition will improve 

due to another sanitation system, and the presence of an SWG. Results show a negative relationship, 

which is an expected result in line with findings from the literature review: people who are already 

satisfied with their sanitation system (i.e. the SWG system), would not logically expect their living 

conditions to improve any further due to another sanitation system. 

Table 5.6 presents the output of the tested relationships between people expecting their living conditions 

to improve in the future, and independent variables (e.g. their level of education) using logistic 

regression. The SWG variable was eliminated from the model by STATA, as it also tends to predict the 

independent variable within this model perfectly. 

Table 5.6: Outputs from logistic regression of ‘Expected improved conditions in future’. Models shows a pseudo R2=0.2011, 
Prob > chi2 = 0.2029, N = 38. Levels of significance are displayed in the following way: ~: p < 0.05, *: p < 0.01, **: p < 0.001. 

Expected_improved_conditions_fut Coef. Std. Err Z P>|Z| 

Edu_High  0.1141 0.6951 0.16 0.870 
Edu_Head 1.1851 0.7739 1.53 0.126 
Problem_Stench 1.1811 1.2477 0.95 0.344 
Problem_Mosquitos 1.7995 1.2882 1.40 0.162 
     

Results presented in Table 5.6 show that there are no statistically significant relations found between 

people’s future expectations concerning their living conditions and the independent variables. This 

might be due to the low sample size (n = 38). In addition, the logistic regression gives a pseudo R2 of 

0.2011, implying a poor model fit. 

5.5.  Interpretation of Results and Conclusion 
As presented in the previous results section, several statistically significant relations between variables 

were found.  In this section, these results will be connected to the conceptual framework. Further, the 

resulting interpretation can serve as an input into the qualitative analysis which is presented in Chapter 

6. Therefore, first, we start by going through the findings for the different QOL domains as these form 

the backbone of the conceptual framework. Second, we reflect shortly on the internal relations within 

our conceptual framework. Last, we draw some short, initial conclusions based on the first part of the 

analysis, which will be helpful for further, qualitative analysis. 

Emotional Wellbeing  

The QOL domain ‘Emotional Wellbeing’ is formed by a combination of variables, namely: ‘Feeling 

Healthy’, ‘Family target of gossip’, ‘Satisfied with life’, ‘Looking forward to future’, and ‘Family same 

respect’. Of these variables, only the variable ‘Looking forward to future’ does not appear to have a 

statistically significant relationship with the presence of an SWG, while ‘Feeling Healthy’, ‘Satisfied 

with life’, ‘Family same respect’, and ‘Target of gossip’ show negatively significant coefficients. As 

ranksum tests should be read as opposite, these coefficients have the expected sign. This means that, for 
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example, an observed significant difference between the household group that owns an SWG and the 

group that does not, means that if households own an SWG, they are more likely to feel healthy 

compared to the group of households not owning an SWG. Also, in contrast, people that do not own an 

SWG are more likely to feel that their family is the target of gossip. 

In addition, relations are indicated between QOL scores and households facing problems with mosquitos 

and stench, but these are not supported statistically for all QOL variables. Only ‘Feeling healthy’ and 

‘Family same respect’ seem to be negatively related (ranksum indicates positive values) to facing 

problems with stench and mosquitos. This confirms that it is likely that there is a difference between the 

groups in the number of problems they face and the direction of the relationship. For example, this 

confirms that the fewer problems with mosquitos people face, the healthier they feel. Although Table 

5.3 also shows a statistically significant negative relationship between the QOL proxy ‘Target of gossip’ 

and ‘Problem with stench’, this result is left out of consideration within this section. Reason for this is, 

as mentioned earlier, that there are no reported cases of people owning an SWG while facing problems 

with stench or mosquitos. Therefore, any statistical relationship can only occur within this sub-group of 

people not owning an SWG. As this research focuses on differences between households owning, and 

not owning an SWG, this result is therefore not included in this section. 

Lastly, the QOL domain of ‘Family same respect’ shows a negative statistically significant relationship 

with whether people specifically expect their living conditions to improve in the future, and whether 

people expect their living conditions to improve due to the introduction of another sanitation system. In 

addition, ‘Family same respect’ also shows a statistically significant positive relationship with whether 

people own an SWG. These relationships would imply that if the respondent’s family enjoys the same 

respect as others do, this would be associated with them not expecting their living conditions to improve 

in the future, and, specifically, that they are not expecting their living conditions to improve due to the 

introduction of another sanitation system because they already own an improved sanitation system (i.e. 

an SWG system). These relations are in line with the literature, as they are probably based on people’s 

existing levels of satisfaction. If people’s families already get the same respect as others, it is less likely 

for people to believe their circumstances will improve further, because they are already satisfied with 

their lives in some way. 

Overall, we can conclude that there appear to be significant relations between this domain’s QOL 

indicators and the presence of an SWG, problems with stench and mosquitos, and people’s expectations 

regarding the improvement of their lives in the future. 

Social Inclusion/ Status  

The QOL domain ‘Social Inclusion/Status’ is formed by the following variables: ‘Family target of 

gossip’, ‘Lots of social contacts’, and ‘Family same respect’. All three of these variables show a positive 

statistically significant relationship with the presence of an SWG, which is remarkable for the QOL 
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proxy ‘Family target of gossip’. It appears that most respondents not owning an SWG have indicated in 

the survey that they do not feel being a target of gossip (n = 33), while the majority of the respondents 

that do own an SWG have indicated to be neutral concerning this statement (n = 55). However, when 

only considering respondents who indicated that they do feel being the target of gossip (ntot = 12), the 

distribution is very different. More respondents not owning an SWG indicated here that they feel they 

are a target of gossip (n = 7) than respondents that do own an SWG (n = 5). This means that although 

there appears to be a relationship between ‘Family target of gossip’ and owning an SWG, it cannot be 

concluded that strictly speaking, more respondents owning an SWG are also the target of gossip more 

frequently. 

The other significant relationships between ‘Lots of social contacts’ and ‘Family same respect’ and the 

presence of an SWG seem to be in agreement with the literature presented in Chapter 4. Furthermore, 

the QOL variables ‘Lots of social contacts’ and ‘Family same respect as others’ also have a negative 

relation with problems with mosquitos and stench, implying that households who indicate fewer 

problems with stench and mosquitos have lots of contacts and their family gets the same respect as 

others do.  

Lastly, families who indicate that they are being the target of gossip show a negative statistical relation 

with the incidence of problems they experience with stench, meaning that, if they experience stench, 

then it is more likely that they are also the target of gossip than if they do not.  

Overall, for this QOL domain, we can say the data indicate support for a relation between this QOL 

domain and the presence of an SWG. However, relationships that indicate evidence for respondents 

experiencing problems with stench and mosquitos, and expecting that their living conditions will 

improve in the future and due to the introduction of a new sanitation system, are not considered to be 

representative for indicating differences between both groups of respondents. This is because these 

relationships appear to be solely based on one sub-group, namely respondents not owning an SWG. 

Therefore, these findings are not included in further conclusions within this thesis. 

Personal Development   

The QOL domain of ‘Personal Development’ is formed by: ‘Feeling Healthy’, ‘Lots of social contacts’, 

and ‘Part of community’. Concerning the presence of an SWG, only ‘Feeling Healthy’ and ‘Social 

contacts’ show a significant relation which is in line with the literature. Feeling part of the local 

community does not show a significant relationship. However, this is not remarkable as this could 

depend mainly on whether most households in one’s community have an SWG, or not. 

The negative relation between ‘Feeling Healthy’ and problems with mosquitos is again confirmed. In 

addition, having lots of social contacts is also identified as having a negative relationship with problems 

with stench, as well as with mosquitos. These connections and the direction of the relationships are in 

line with the findings from the literature review. 
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In general, the QOL domain of ‘Personal Development’, as measured by people’s feeling of good health 

and the number of social contacts they have, can be statistically tied to the presence or absence of an 

SWG.   

Internal concepts  

In addition to all QOL domains, there was also one internal relationship within the conceptual 

framework that turned out to be statistically significant, based on logistic regression results. This 

relationship is when people already have access to an SWG, they tend to be more satisfied with life and 

therefore they do not expect their living conditions to improve (further) due to the introduction of another 

sanitation system. In line with theory, this is confirmed. 

Conclusions  

Figure 5.7 represents all relations that were found to be statistically significant. Based on this, we can 

conclude that the presence of an SWG shows a statistically significant relationship with almost all QOL 

proxies and that these relationships have the expected direction, suggesting that having (access to) an 

SWG has a significantly positive effect on many different dimensions that define people’s QOL. In 

addition, whether people expect their living conditions to improve in the future shows a negative 

relationship with whether peoples’ families enjoy the same respect as others do. This suggests that if 

people do not believe their living conditions will improve in the future, these people do feel they are 

getting the same respect as others do.  

Lastly, the presence of an SWG also shows a negative statistically significant relationship with whether 

people expect their living conditions to improve due to the introduction of another sanitation system. 

This suggests that those who already have an SWG on their plot do not think their living conditions can 

improve further because of another sanitation system, since they are already satisfied with the existing 

one, whereas households who do not yet have an SWG do believe that their life situation can improve 

as a result of the introduction of an alternative sanitation system (i.e. an SWG system). This could be 

caused due to that they are likely to face problems with their existing sanitation system, or because they 

have seen another sanitation system at other households, and therefore see the potential what another 

sanitation system can cause. All statistically significant relations from this quantitative analysis are in 

line with the literature presented in Chapter 4. 

Overall, it turns out that all relationships between QOL proxies’ and the presence of an SWG are much 

stronger than other identified significant relationships between the QOL proxies and intermediate 

explanatory variables within the conceptual framework. For example, the QOL proxy ‘Family same 

respect’ shows a strong relationship with the presence of an SWG (r = .64), while this same QOL proxy 

shows a less strong relationship with whether people expect their living conditions to improve due to 

the introduction of another sanitation system (r = -.26). 
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Not all relationships that were expected to be found based on the literature were confirmed by statistical 

analysis. These were, for example, effects on QOL from the level of education within a household 

(referred to as Catalysts within the conceptual framework) and effects on QOL from whether people 

expect their living conditions to improve in the future, whether people expect their living conditions to 

improve due to the introduction of another sanitation system, and changes in people’s behaviour 

(Behavioural Changes) in relation to Waste Management or their Water Consumption Pattern.  

However, the presence of an SWG is significantly related to the three QOL domains tested in this part 

of the analysis. The scores on these QOL domains are also related to whether people problems with 

stench and/or mosquitos, as ‘Problem with stench’ and ‘Problem with mosquitos’ are considered to be 

perfect predictors for ‘SWG’ (itself a highly relevant result too) and were therefore omitted from 

analyses by STATA.  It can be concluded that this first analysis corresponds to the main patterns 

identified in the literature review and the hypothesized relationships in the operationalised framework 

build for this analysis. Still, there are patterns identified in the literature review that could not be 

investigated by means of statistical analysis. Therefore, the second, qualitative analysis which follows 

this quantitative analysis chapter should provide more insight regarding the internal relations within the 

conceptual framework for which statistical support could not be found. Moreover, it could possibly 

reveal other relationships that were unforeseen so far and verify relationships found within this first part 

of the data analysis. 

 

Figure 5.7: Operationalized framework with only statistically significant relationships defined.  
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6. QUALITATIVE ANALYSIS 
Complementary to the quantitative analysis, this chapter examines the results from conducting in-depth 

qualitative interviews about what effects SWGs may have on the individuals’ and households’ QOL. 

First, the methodology for this type of analysis is explained, and hereafter the results and interpretation 

are presented. The interpretation is divided into two sections, namely: Validation, and Complementary 

findings in the results of the quantitative analysis in this thesis. 

At the end of this chapter, a conclusion is formulated, which also takes into account the findings from 

the quantitative analysis and their implications for the qualitative analysis performed in this chapter. 

This will result in an answer to the third research question posed in this thesis: “What effect do the Safe 

Water Gardens, located on Bintan, have on the individuals’ and households’ Quality of Life?”. In 

addition, information gathered through these in-depth interviews will result in an answer to the fourth 

research question posed in this study: “In response to Quality of Life-related knowledge obtained 

through the research conducted on the Safe Water Gardens located on Bintan, what could be the future, 

broader potential for this technology?” which is elaborated in Chapter 7, the conclusive part of this 

thesis. 

6.1.  Methodology 
As mentioned in Chapter 2, in-depth interviews were conducted with help of a local translator, who 

works for Loola Adventure Resort on Bintan. In total, 31 interviews were conducted. Interviews 

conducted with local households (n = 29) used an open, ethnographic approach. For one interview with 

an expert, and one group discussion, a semi-structured approach was used to collect as much information 

as possible specific to the SWG project. The interview guides used for the semi-structured interviews 

are included in Appendix III and IV.  

Of the 30 surveyed households13, 15 did not own an SWG, and 15 did. A list of all interviewees and a 

map of their locations can be found in Appendix V and VI. All interviews were recorded (with 

permission of the interviewee) and transcribed for analysis. After transcription, all interviews were 

scanned for important information and coded manually, corresponding to the defined concepts within 

the framework presented in Chapter 4 of this thesis. The used coding protocol for this analysis can be 

found in Appendix VII. After coding, all fragments with the same code were structured together to get 

a good overview of all information about the relevant concept or issue. Results are presented per concept, 

in the same order as they are presented in Chapter 4 for the construction of the conceptual framework. 

After having presented all results per concept, connections between the concepts are made with the help 

of fieldnotes, literature, and findings gained by the researcher of this thesis. 

                                                            
13 This number includes the expert, who owns an SWG system as well. 
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6.2.  Analysis 
Figure 4.5 in Chapter 4 illustrates the conceptual framework and the used concepts relevant to the 

qualitative analysis undertaken in this chapter. First, the information about all concepts in the framework 

that arose from the qualitative interviews is analysed to see whether they are in line with the findings 

from the quantitative analysis. Second, there are still gaps (e.g. influence of education) that could not be 

filled by means of the quantitative research approach. Therefore, in this qualitative analysis, these 

literature gaps are explored further. Last, this qualitative analysis will examine whether any relationships 

have been neglected during the composition of the conceptual framework. This might have occurred if 

certain relationships have remained unnoticed or out of scope in the reviewed literature. If so, these 

newly discovered relationships are further elaborated. For the sake of clarity, all concepts are analysed 

and presented in this section, in the same order in which they are indicated in the conceptual framework.  

SWG System  

Regardless of whether the interviewees owned an SWG at the time the interviews were conducted, most 

of them did have access to a toilet inside their house. However, due to financial constraints, two 

households were dependent on their own garden, and the jungle, to be used as a toilet. In addition to this 

being highly inconvenient for the users, these outdoor toilets (i.e. a hole in the ground) also produced 

more stench and attracted more flies and mosquitos compared to other toilets. This is caused by the 

toilets (in these specific cases) not being sealed off by e.g. a lid, and because not being connected to a 

(concrete) septic tank. The following quotes illustrate this issue: 

“For the toilet, they have to go outside. They would like to have a toilet inside the house, but they don’t 

have enough money to make it.” (BNK1) 

“The jungle is their toilet, they don’t have enough money to build a toilet inside their house.” (BRO1) 

Even when households did have access to a toilet connected to an SWG, sometimes they still 

experienced stench. However, it turned out that in these cases, there was something wrong in the design 

of their SWG. Reasons for this system to malfunction were a.o.: 

• the septic tank is positioned at a higher level than the toilet or shower causing wastewater to 

flow back into the house, or  

• blockages in the pipes causing the septic tank to overflow.  

In addition, multiple households were bothered by mosquitos despite having an SWG. The main reason 

for this inconvenience is probably that often only the toilet is connected to the septic tank, while 

wastewater from the kitchen and shower continues to flow into their garden at surface level, creating 

puddles that can function as mosquito breeding nests. 

Drivers  

All interviewed SWG-owning households mentioned during the interview that their living conditions 
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had improved significantly. Overall, they did experience a decrease in the number of mosquitos and flies 

near their house, and any stench was eliminated immediately after the new SWG system was 

constructed. However, when people still experienced stench, this was mainly due to their old, concrete 

septic tank, or to their SWG system not functioning optimally after a while. A reduction in the number 

of flies and mosquitos was mostly due to a reduction of puddles, but only if the toilet, shower and kitchen 

were all connected to the new septic tank in the new system. One of the respondents refers to the situation 

before he had an SWG with the following:  

“Before I got an SWG, there were sometimes bad smells. Even when my septic tank was not full, when 

the wind blew in the right (sic) direction, I could smell it from inside the house. It smelled like some 

animal died!” (BEP1) 

Another positive effect of the SWGs that people noticed, was that the banana trees started to grow faster 

after an SWG was constructed (BPK1). Not only does this contribute to people being more proud of 

their garden, this can also improve their financial situation. They can consume their bananas themselves 

– thereby saving money – or they can sell them – thereby generating more income. However, some other 

households with an SWG complained about their banana trees not growing well (BJU1). And, 

conversely, respondents that did not have an SWG reported that their bananas and other fruits and 

vegetables were growing very well in their gardens (BMU1). Therefore, whether the construction of an 

SWG has a positive effect on the growing of fruits and vegetables is not possible to establish from the 

interviews. 

Subjective Environmental/ Health Effects  

Respondents noted several times that they experienced a rash, or itching of the skin after having 

showered with groundwater. Although they are not all equally sure, some suspect this to be caused by 

the water, others suspect this to be caused by something they ate (BNA1). However, respondent BHA1 

explains that she now understands that the rash is caused by the water, and since they started ‘boiling’ 

the water by letting it stand in the sun for a period of time, the itching has become less. 

In addition to experiencing itches and rashes, it is possible for people to catch more serious ailments 

such as diarrhoea or bacterial infections. For example, one of the interviewees caught a bacterial 

infection:  

“Some time ago, he got really sick. Stomach ache, diarrhoea. He went to the doctor and got medicines. 

He caught some kind of bacteria. Could be due to the water or something in the soil” (BMI1) 

Although several people have made the connection between some illnesses and hygiene, often they are 

not completely sure of this. The following quotes illustrate this matter: 

“The children sometimes felt a bit of a rash after showering, but they don’t think it’s because of the 

water” (BAN1), 
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“The villagers don't know if they ever got sick from drinking contaminated water. If they get sick they 

sometimes got some medicines, but they don't have the knowledge to know where it might be coming 

from. This means that they don't know if they got sick from drinking dirty, or contaminated water. Myself, 

I also did not really understand why I got diarrhoea or a rash. My background did not teach me about 

how or why this could occur.” (BEP1) 

Some people even blame one’s lifestyle when they become ill. One interviewee (BAR1) holds her sister 

responsible for her family being ill very often, labelling her sister as being ‘dirty’. According to the 

interviewee, this is because of her sister’s lifestyle. As she is not really concerned about taking good 

care of their house and keeping things clean, she believes that to be the reason for her sister’s family 

being skinny, and always suffering from an illness (e.g. flu or diarrhoea).  

Whether people indicated to have access to an SWG, or not, shows no relationship with the interviewees’ 

perceptions of their subjective wellbeing, or any effects of the water on their health. 

Catalysts  

During the construction of an SWG, the staff of Loola Adventure Resort tries to teach people about the 

technical aspects of the SWG system, and why it is so important to take good care of it. While doing so, 

the staff of Loola stresses the importance of people’s children getting a proper education, keeping an 

eye on the future. But, conveying this message proves to be difficult. This is illustrated in the division 

between respondents related to this subject. Of the seven households that gave a statement regarding 

educational affairs, only three of them indicated to own an SWG, while four respondents indicated they 

do not. Still, because only seven households mentioned their opinion regarding education and the 

importance thereof, it is hard to say whether there is a relationship between owning an SWG and 

education. 

However, while conducting interviews, we sensed that, although people affirm the importance of these 

issues, some continue to set other priorities. Interviewee BRO1 addresses the difficulties he encounters 

when he tries to explain to his family members the importance of education, and that they need to save 

money in order to send their children to school. However, in the case of girls, getting married instead of 

going to school will also be sufficient. This illustrates that things are changing in what people prioritize, 

but they also still cling to old values as getting married is still seen as one of the most important events 

in one’s life. Specifically for girls, they are not supposed to generate income for their household, because 

they are supposed to stay at home and take care of the household after they get married. In that case, the 

husband is supposed to generate income through employment, thereby ‘providing’ for his wife. 

The following quote illustrates this issue very well. 
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“We try to guide their [his brothers’] mindset that they start saving money, and putting that aside. But, 

this is difficult because five of them [his brothers] only finished primary school. We hope the smallest 

one [daughter] can go to the next level [education], or get married.” (BRO1) 

There were also interviewees who considered education to be the most important factor to improve their 

children’s lives. They see the importance of education and its relationship with health and the SWG 

project. A number of interviewees (BAN2, BEP1, BAB1, BNA1) all teach their children to take good 

care of the environment (e.g. throw their garbage in the garbage can), and want to make sure they will 

get a good education, regardless of being a boy or a girl, to ensure they will have a better life.  

Psychological Awareness & Responsibility  

There seems to be a dichotomy in the interviewees in terms of how aware they are of their influence on 

their local environment, and whether they feel responsible for this. Of all interviewees who mentioned 

something related to this topic (18 households in total), 11 stated that they were concerned about the 

environment and that we should take good care of it. In contrast, 7 households stated that they have no 

idea what effects their sanitation system has on the environment, nor are they concerned about its 

consequences. Examples on both sides of households’ awareness are given by respondent BMU1, who 

doesn’t even think about the environment, and BAN2, who acknowledges the importance of a decent 

sanitation system in relation to the environment: 

“They [the interviewee and his family] never think about if their behaviour has a bad effect on the 

environment.” (Translator about BMU1) 

“They know the system [SWG] is good for people and the environment. They also know the old system 

can contaminate the groundwater, some people started talking about it.” (BAN2) 

Concerning both groups, whether these households own an SWG system or not, seems not to be of 

influence on the perceptions of these households in terms of the environment. For both statements (being 

concerned about the environment and having no idea what effects a sanitation system has on the 

environment), the division between owning, and not owning an SWG seems to be about equal. Of the 

11 households that stated to be concerned about the environment, six of them do not own an SWG, and 

five of them do. Of the 7 households that stated they have no idea what effects their sanitation system 

has on the environment, 4 of them mentioned to not own an SWG, while 3 of them stated they do.  

Some interviewees have already come up with ideas to enable more people to become aware of 

sanitation, their health, and the environment. One solution is to cooperate with the local government to 

start campaigns to inform people and teach children at school about the importance of sanitation, hygiene 

and the environment. Another solution addresses the importance of networking within the local 

communities. Associations should be formed in every village that should help people to take better care 

of their house, garden, and themselves, or inform them about matters they have influence over (e.g. 
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cleaning up their garbage). One of the interviewees thinks a mixture of these solutions would form the 

optimal solution: 

“To make people understand issues better (sic) of the environment, networking is important, people to 

people. If they know how good the system is, and if the government would help in trying the people to 

understand, this would help to change the mindset of people.” (BSU1) 

Behavioural Changes  

Once people have become aware of the importance of sanitation and what influence this has on their 

environment, they seem to change their behaviour. These changes mainly manifest themselves in 

making others aware and adjusting their own and their family’s waste management. Interviewee BEM1 

explains how his family is trying to help others, while also indicating the bottlenecks: 

“They try to talk to the people that live on (sic) the sea [their neighbours] to make them aware of them 

throwing their rubbish in the sea but this doesn’t help much as it is a very sensitive subject.” and “They 

try to teach their children to clean up around the house, that the environment is important, just as their 

personal hygiene.” (BEM1) 

Labelling ‘talking to people about them throwing garbage in the sea’ as a sensitive subject illustrates 

the difficulty to realize this change in behaviour among people. Often, people do not want to ‘bother’ 

others or do not talk about this subject as they believe it to be uncomfortable. Therefore, as already 

referred to in the previous section, governmental assistance would be highly appreciated. People are 

more likely to listen to people who speak on behalf of the government, and will therefore probably 

accept their advice concerning health and the environment more quickly. 

Once people have accepted the relationship between their own behaviour and the environment, the 

change in behaviour becomes mainly visible in the way they deal with waste, and how they look at water 

and the consumption thereof. The equal division between the two groups of interviewees shows that 

whether households own an SWG appears to not be of influence on whether these households act upon 

their feeling of responsibility toward the environment.  

Waste Management  

Seven households indicated that they teach their children that they should clean up their own waste, as 

this can be harmful to the environment and to themselves. In terms of where cleaning up their own waste 

occurred, interviewees mostly referred to the area around their own house. The division among these 

respondents whether they have access to an SWG is considered equal (4 households indicated they own 

an SWG, 3 households indicated they do not). 

Besides concerns for the environment, another reason that people have to clean up their waste is 

mosquitos. When people leave rubbish in their garden, small puddles can appear in cans or plastic 

bottles. Within these puddles, mosquitos can lay their eggs, after which the waste starts to function as a 
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breeding room. When stressing the importance of cleaning up one’s own garbage, people have become 

aware of waste being of influence on their personal health and comfort in terms of their living conditions.  

One interviewee (BNA1) stated that she buries all cans she can find to avoid mosquitos breeding in them 

and to avoid children hurting themselves on the cans while playing. Although this is not considered to 

be a very sustainable way of waste management, it does reflect that she is aware of the consequences 

this rubbish can have and acts on this awareness. In addition, this woman is a member of a local woman 

association that acts to implement proper waste management collectively. For example, within this 

association, doormats are made from plastics collected locally, and compost is made from leaves and 

other organic waste from their own neighbourhood.  

Water Consumption Pattern  

Of the 20 respondents that mentioned their water consumption pattern, 13 households indicated they 

buy mineral water, two households stopped buying mineral water after they got a ceramic filter 

simultaneously with the construction of an SWG system, and five only used groundwater for 

consumption. Worth mentioning here is that most households that indicated buying mineral water did 

not really seem to think about their consumption. Quotes from interviewees BUM1 and BLA1 illustrate 

this very nicely: 

“They think mineral water is cheap, it’s part of their lifestyle so they don’t really think about it.” 

(BUM1) 

“Before they used to use the groundwater, but now they use mineral water because it’s so easy to get. 

They only use it [groundwater] for cooking” (BLA1) 

With ‘the lifestyle’ it is meant that it is just very common to do. People see bottled water as an innovation 

that has become easily available in the last five years. Before, they had to get their water from the well 

every day. Additionally, this was more difficult during the dry season when water levels were low. After 

they got their water from the well, they had to let it stand for a while to allow the sediment to settle, and 

boil the water to kill all bacteria. All in all, this takes quite some time which can now be saved by buying 

bottled water. Because it is so easy to use, people turn out to be prepared to invest a substantial part of 

their income to in it. 

Although bottled water has become easily accessible, during the dry season it still happens that people 

do not have enough water. During this season they are not in the position to buy this water, mostly due 

to financial reasons. Therefore, they sometimes have to make choices about how they will use the water, 

a decision that could be easily overlooked by someone with enough water available. 

“Before mineral water was introduced here, people only used groundwater for everything. When they 

did not have enough water, they focused on what had to be done first. So first [they] focused on cooking, 
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then showering for example. They focused on their children first because they needed to go to school, 

and only then on themselves.” (BEP1) 

However, it turns out that buying bottled water is not entirely a ‘health risk-safe’ option. One respondent 

(BAN2) explained that when he keeps his bottled water in the plastic flasks for too long, algae appear 

in it, indicating that the bottles were not entirely clean before being filled with mineral water14. 

In terms of peoples’ water consumption pattern, there is a clear division in whether these households 

own an SWG or not. Of the 22 households that gave a statement about their consumption pattern, 15 

households indicated they own an SWG, in contrast to 7 households that indicated they do not. 

Quality of Life   

Overall, during the interviews, it seemed that the interviewees were generally very satisfied with their 

lives. They mentioned they have many friends, and often a good relationship with their neighbours. Only 

one respondent mentioned that she felt a bit ashamed that her concrete septic tank was leaking, thereby 

creating a lot stench. This led to neighbours starting to talk about her family, which she found very 

uncomfortable. Respondents that already had an SWG during the interview mentioned that they were 

happier now compared to their earlier situation because the stench they used to experience was gone 

after the new system was implemented. Also, a decrease in the number of flies and mosquitos was 

mentioned regularly.  

On the other hand, the group discussion revealed that there is a group of people who think that 

construction of an SWG itself does not necessarily improve peoples’ lives. According to them, the most 

important contributing factor to an improvement in peoples’ lives is social status which comes along 

with the construction of an SWG. The following quotes illustrate this statement: 

“The main cause for this [whether peoples’ lives will get better due to an SWG] is that people do not 

know about the SWG system before, so they have no desire of owning the system. This changes the 

moment one of the CIP team introduces the system. So, the only thing constructing such system will 

cause, is that they might feel better compared to their neighbours – social status.” (BGC1) 

“Generally, the main way people get better from an SWG is not that the stench is gone, but that people 

feel better about themselves” (BEP1) 

Although it appears that constructing an SWG does contribute to an improvement in peoples’ lives for 

several reasons, there are negating influences at work, arising from forces beyond the control of the 

communities. Multiple households mention that since the bauxite company came to Bintan, their quality 

of life has decreased tremendously. Some had to move to a different house to make room for the 

company to expand, some households are forced to buy bottled water solely because the bauxite 

                                                            
14 Here, we are not sure whether the respondent recycles the waterbottles himself, or that these ‘unclean’ bottles are distributed by the water-
selling shop. 



71 
 

company has polluted the soil and thereby their well and water, and some experience overflows during 

heavy rains because the bauxite company has cleared all trees near their house. In addition, these regular 

overflows make it hard for the people to grow crops on their land (e.g. bananas or chillis). One 

respondent (BLA1) mentions that he and some neighbours are thinking about talking to the bauxite 

company, stressing that people’s living conditions are being damaged by their activities, but he thinks 

this will have no effect as the company is supported by the local government.  

Another event that is currently occurring on Bintan is the construction of a massive resort in the Eastern 

part of the island. Most of the households I spoke to appeared to have mixed feelings about this 

development. Some mainly see it as an opportunity for employment, while others are severely bothered 

by the amount of traffic that goes to and from the construction site, thereby damaging the roads and 

creating a lot of noise.  

Inconveniences concerning the construction, and expansion of the bauxite company, and the 

construction of the new resort on Bintan are considered to go beyond the scope of this research because 

they cannot be directly linked to an SWG. Therefore, these issues will not be further elaborated. Still, 

they are found to be of notable influence on people’s quality of life and are therefore worth mentioning 

in this study. 

Other  

Information categorized as ‘other’ according to the coding protocol used in this thesis, refers to all 

information from the interviews that does not apply to any of the earlier defined concepts such as 

‘Sanitation system’ or ‘Behavioural changes’. These ‘other’ categories concerned a.o. the future 

perspective of people on the project, employment opportunities and the decreasing water levels on 

Bintan during the dry season. 

During interviews, respondents stressed that they saw an important role for the SWG project in the 

future, but not necessarily in the current form. In order to succeed, the government should cooperate 

with Loola to bring the importance of hygiene, sanitation, and taking care of the environment to the 

attention of local people. According to them, associations should be created that teach people, face-to-

face, about the system, how it works, and why it is important for them. In addition, for people that 

already own an SWG, these associations should keep monitoring these systems, and offer these families 

help when needed. This way, the SWG project can be kept running, even when the initiators decide to 

withdraw from the project.  

People on Bintan face several problems concerning employment. A few interviewees mentioned that 

they used to be fishermen, but due to the seawater being polluted by the granite- and bauxite companies, 

they were forced to give up their job as it was no longer profitable. Others address negative consequences 

of the companies coming to Bintan, such as deteriorating road conditions. Respondent BHA3 addresses 

these two sides of the coin associated with the arrival of the companies: 
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“The bauxite [company] coming here is positive as well as negative. It helps people to get jobs, but it’s 

also bad for the road conditions, and due to all the construction, a lot of puddles occur leading to more 

mosquitos.” (BHA3) 

In addition, some respondents appeared to be a bit more sceptical regarding employment opportunities. 

The following conversation between me (I: the interviewer) and the translator (T) illustrates this: 

I: “But, does he also think that the bauxite [company] is good, as they employ local people here? 

T: “Yes, of course, they also hope that their children can get work there so that’s good. But it looks like 

local Chinese people work there more, as the investor is also Chinese” (BLA1) 

The biggest problem people have to deal with on Bintan is the groundwater during the dry season when 

the water level is at its lowest, and during the rainy season, when the water is at its highest. In both 

periods, the water from wells appears to be dirty. However, the biggest problem is during the rainy 

season when peoples’ septic tanks overflow due to heavy rainfall. Most people have no walls around 

their wells to protect the water in the well from water from outside, so the wells become contaminated 

by water overflowing from the septic tanks. Also, bad smells and bacteria are mentioned as big problems 

people have to face. Respondent BAB1 illustrates this issue with referring to the well of her neighbours: 

“The well their neighbours use is not really good. They have problems with the concrete cylinder, when 

it rains, water flows in, contaminating the water in the well” (BAB1) 

The group discussion elaborated on the problems people face during the dry season, stressing that while 

implementation of an SWG does not solve this issue, it still contributes to a better environment:  

“Although the low water level in the wells during the dry season is not solved by implementing an SWG, 

the system does make sure that the water is less contaminated. So still, when the water level is really 

low people still have to buy bottled water, but the quality of the water is still better for the environment 

than without an SWG” (BGC1) 

6.3.  Interpretation of Results and Conclusion 
This section compares results of this qualitative analysis with results of the quantitative analysis. First, 

we look which results are in accordance with relationships identified before, and which are not. Second, 

relationships defined in the conceptual framework of this thesis, and that could not be filled in through 

quantitative analysis are re-evaluated. Last, a conclusion is presented that provides an answer to the third 

and fourth research question posed in this thesis. 

6.3.1. Validation 

The output of the quantitative analysis showed statistically significant relationships between most QOL 

proxies and the presence of an SWG, and problems with stench or mosquitos. In addition, the statistical 

tests only showed significance between whether people expected their living conditions to improve in 
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the future, whether people expected their living conditions to improve due to the introduction of another 

sanitation system, and the QOL proxies of ‘people feeling part of their community’ and ‘Families getting 

the same respect as others do’. 

Although qualitative output cannot be divided into multiple QOL proxies as identified in the quantitative 

analysis, it does seem that the qualitative output corresponds with previous findings that the presence of 

an SWG contributes to peoples’ QOL. During interviews, the majority of the respondents that already 

had an SWG mentioned that their lives had actually improved. Reasons for this were a reduction in 

stench and a decrease in the number of flies and mosquitos compared to the situation with their old 

system. During the group discussion, other reasons were mentioned such as social status, or people just 

feeling better about themselves due to the construction of an SWG. 

In terms of validating the relationship between people’s expectations of their living conditions and how 

they feel within their community (feeling part of the community, getting the same respect as others do) 

the relationship cannot be confirmed, nor discarded as no information was found about this relationship. 

However, based on all experiences gathered during the fieldwork for this thesis, this relationship is 

plausible.  

6.3.2. Complementarity between quantitative and qualitative findings 

The output of the statistical analysis did not show significant relationships between one’s level of 

education, peoples’ change in behaviour, or their water consumption pattern. Analysis of the qualitative 

data did provide information concerning these subjects. 

A trend that seems to emerge persistently is that people who stress the importance of education also 

seem to acknowledge the importance of the environment more. However, there are still a lot of 

conservative people that do not wish or see the need for any changes. Still, the number of people who 

want their children to get a good education, thereby creating a better life for them, appears to be 

increasing. Many of them realize that without proper education they will stay poor, no matter how hard 

they work, or how many fish they catch. Whether there is a relationship between people stressing the 

importance of education, and owning an SWG, cannot be concluded from this qualitative analysis. 

This wish for more and better education seems to be reflected in people’s change in behaviour in 

environmental terms. It appears that once people become aware of environmental influencers, they 

appear to adapt their own behaviour more easily, which is also reflected in the way they handle their 

own garbage and whether they consume groundwater, or continue to prefer buying bottled water. In 

addition, this qualitative analysis showed that there is a relationship between people’s water 

consumption pattern and whether they own an SWG. It appeared that the majority of respondents who 

indicated they do not, or stopped buying bottled water, do own an SWG. In terms of households’ 

perceptions of waste and their waste management, this relationship was not confirmed. 
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Despite most of the interviewees acknowledging to be concerned about the environment, the majority 

of interviewees said to continue buying bottled water. Although several reasons were mentioned, the 

main reason was that of ‘the lifestyle’, their groundwater being of too poor quality to be consumed as 

drinking water, or the water level in their wells being insufficient during the dry season. However, there 

were a few respondents who switched back to the consumption of groundwater after having received a 

ceramic filter from Loola during the construction of their SWG system. It is assumed here is that the 

decision between consuming groundwater or bottled water is influenced by awareness creation regarding 

the environment by the staff of Loola during construction of the SWG. Still, this change in water 

consumption provides hope for the future, as long as no external factors (e.g. expansion of companies 

that are harmful to the local environment) will be of further influence on the quality of the groundwater. 

6.3.3. Conclusion 

In line with findings presented in the results section of the quantitative analysis, results from the 

qualitative analysis indicate a relationship between the presence of an SWG and an improvement of 

people’s QOL. People mostly experience an improvement in their social status and the way they feel 

about themselves, which is mainly caused by a reduction in stench and the number of flies and mosquitos 

in their direct neighbourhood. 

Statistical analysis delivered no proof for some relationships, leaving some gaps in the analysis. 

However, the qualitative analysis did deliver some new insights concerning the influence of education, 

people’s awareness and behaviour and any changes therein, and their consumption of water. Still, the 

only relationship revealed by this qualitative analysis is whether households own an SWG and their 

water consumption pattern. The majority of households that indicated they do not buy or have stopped 

buying bottled water, do own an SWG. Two of these households indicated they have stopped buying 

mineral water after they received a ceramic filter when their SWG system was constructed. 

Keeping the research questions of this thesis in mind, both quantitative and qualitative analyses have 

indicated that the construction of an SWG improves people’s Quality of Life in multiple ways. From a 

conceptual point of view, the results of the quantitative analysis are consistent with previous qualitative 

research. However, the current quantitative approach within a micro-context provides a new perspective 

to the current line of research, by confirming the importance of a context-specific set of QOL indicators. 

This has the advantage to demonstrate relationships from another perspective that would have possibly 

be missed if only qualitative data would have been collected. This way, the current mixed methods 

approach not only strengthens this line of research, it also broadens the set of tools available. 
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7. CONCLUSION AND REFLECTION 
This chapter presents the answer to this thesis’ main research question: “To what extent, and in what 

way, do Safe Water Gardens affect people’s Quality of Life in rural Bintan, Indonesia, and how can this 

knowledge be used in terms of the technology’s future, broader perspective?”. To do so, first, all sub-

questions formulated within this research are answered. Then, the theoretical and practical implications 

of this study are elaborated. Last, limitations of this research, and suggestions for future research are 

presented. 

7.1.  Answering the Research Questions 
To provide an answer to the main research question posed in this thesis, this was divided into four sub-

questions. The first two sub-questions are: 

1. What does the concept ‘Quality of Life’ entail, and how can it be measured in terms of this 

research? 

2. How can sanitary facilities affect individuals’ and local households’ Quality of Life? 

The first two sub-questions posed in this research were answered in Chapter 4, which presented the 

literature review and the conceptual framework used in this thesis. Within this literature review, two 

concepts were explored, namely: ‘Social acceptance of rural sanitation facilities’ and ‘Quality of Life’. 

Reviewing the available literature concerning these two concepts revealed important drivers for the 

social acceptance of rural sanitation facilities, and types of measurement for people’s Quality of Life. 

By combining these findings, a conceptual framework was constructed that addressed all relevant drivers 

and concepts in relation to Quality of Life applied to sanitation facilities within a micro-scale context, 

and how these were proposed to be measured. A summary of these findings is presented here, providing 

an answer to the first two sub-questions within this thesis. 

In general, the concept of Quality of Life contains the following three properties (Costanza et al., 2007; 

Keles, 2012): 

1. It serves as an indicator of individuals’ life situations and their perceptions of this. 

2. It covers multiple domains of peoples’ lives, e.g. environment, housing conditions, education, 

employment, and their interplay. 

3. It can be suitably measured with a combination of objective and subjective data, thereby 

providing an overall image of the well-being of individuals. 

The first two properties make the QOL concept multidimensional, making it attractive for scholars, 

governments, and other organizations to indicate prosperity and progress in terms of people’s well-

being. Due to its multidimensional nature, high levels of QOL are considered to be the result of the 

interplay between social, economic, and environmental aspects that enable life satisfaction among 

people (Petrosillo et al., 2013). 
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Previous QOL research has focused mainly on measuring QOL in a macro or meso-context, but many 

of the used indicators used in this context are not usable for micro-level socio-economic research of the 

type undertaken in this thesis project. Within this study, the focus was on measuring QOL using micro 

indicators such as ‘Sense of community’, ‘Relationship with family’ or ‘Social cohesion’. 

Translating the QOL concept, and its domains and indicators for measurement to the current situation 

on Bintan led to the construction of a conceptual framework, which presents how sanitary facilities are 

expected to affect peoples’ and households’ QOL within the micro context of Bintan. The conceptual 

framework presented in Chapter 4 (Figure 4.5: Schematic representation of the conceptual framework 

of this research) is reproduced below. All concepts used within this framework are briefly recapitulated 

here. 

The overall concept of QOL comprises multiple QOL domains, each addressing a specific contributor 

to one’s overall QOL. Although literature revealed eight domains in total and appeared to be 

overlapping, these were merged to some extent to fit this research. This resulted in five QOL domains, 

each with its own indicators. The QOL domains and their indicators used in this thesis were:  

• Emotional Wellbeing: Respect, Dignity, Equality 

• Social Inclusion/ Status: Social interactions, Self-esteem, Sense of community 

• Material Wellbeing: Income, Employment status, Type of residence people live in 

• Personal Development: Education, Awareness, Change in behaviour  

• Physical Wellbeing: Frequency of illnesses, Waste management, Water quality 
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Within this framework, all sanitation-related determinants that could be expected to be of influence on 

peoples’ QOL as found in the extant literature were translated to the context of Bintan. The following 

list presents all these influencing concepts used within the conceptual framework, and what they entail: 

• Construction of an SWG: Whether or not people own an SWG. 

• Drivers: Reduction in stench, the number of flies and mosquitos, and open water (blank and 

grey) due to the construction of an SWG. 

• Subjective Environmental/ Health Effects: All perceived findings by people that are initiated 

by the ‘Drivers’, resulting in a feeling of becoming healthier, happier, and increased confidence 

and self-worthiness. 

• Objective Environmental/ Health Effects: All measurable effects (e.g. decrease in the number 

of illnesses) due to reduced stench, mosquitos, flies, and open water because of the construction 

of an SWG. 

• Catalysts: Education and training. Referred to as ‘Catalysts’ within the conceptual framework, 

because they tend to ‘speed-up’ the process of people becoming aware of their own actions in 

relation to sanitation and hygiene, the consequences thereof and taking responsibility for them.  

• Psychological Awareness & Responsibility: People becoming aware of the relationship 

between the construction of an SWG, hygiene and health. When people reach this stage of 

awareness, they can become feeling more responsible for their actions, and eventually, acting 

on that in terms of their behaviour in line with their sense of responsibility. 

• Behavioural Changes: A change in one’s behaviour as a consequence of becoming aware due 

to the construction of an SWG. 

• Waste Management: Behavioural changes in relation to the disposal of waste, and/or recycling. 

• Water Consumption Pattern: Changes in peoples’ consumption behaviour. 

To measure whether the construction of SWGs influences households’ QOL, data were gathered through 

two survey rounds using standardised questionnaires and 31 in-depth qualitative open-ethnographic 

interviews. Data were analysed quantitatively and qualitatively. For quantitative analysis, the conceptual 

framework was operationalized by means of data collected through the surveys to statistically test 

relationships within the conceptual framework. Data gathered by means of in-depth interviews were 

analysed qualitatively. The output from the qualitative analysis enabled validation of the results from 

the quantitative analysis and revealed complementary findings to the conceptual framework from the 

qualitative analysis. The combination of these two types of data analysis turned out to be very fruitful, 

as output from the quantitative analysis could be validated by means of qualitative output. In addition, 

the output from the qualitative analysis provided complementary insights into the relationships defined 

in the conceptual framework constructed for this thesis, which would have possibly be missed out on 

when only quantitative analysis was performed.   
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The third sub-question within this research was: “What effect do the Safe Water Gardens, located on 

Bintan, have on the individuals’ and households’ Quality of Life?”. The two types of analysis within 

this research resulted in an overview of all aspects that appeared to be of influence on peoples’ QOL in 

this specific case. An overview of these findings is schematically presented in Figure 7.1. In this figure, 

the dark blue colour represents a relationship between the indicated concept and the construction of an 

SWG that was empirically supported by means of analysis.  

Based on the analyses performed, the SWGs constructed throughout Bintan are revealed to have a 

significantly positive effect on many different dimensions that define one’s QOL. Especially the 

reduction in stench, mosquitos and flies (‘Drivers’ in the framework) as a result of the construction of 

an SWG proved to have a distinct influence on people’s QOL. In addition, an increase in one’s social 

status (QOL ‘Social inclusion/status’) due to an SWG was noted to be a clear effect. Also, people 

demonstrated to feel better about themselves (QOL ‘Emotional wellbeing’), overall feel healthier 

(‘Subjective Environmental/Health Effects’), became more aware of their surroundings, raising their 

feeling of responsibility toward the environment (QOL ‘Personal Development’ and ‘Water 

Consumption Pattern’). Other factors that turned out to contribute to people’s QOL are education and 

training (‘Catalysts’), awareness creation of people’s current situation, and letting them take 

responsibility for that. However, whether these factors have a direct relationship with the construction 

of an SWG remains unclear. Therefore, these are not marked as demonstrated relationships within Figure 

7.1.  

Once awareness is raised among people, and their feeling of responsibility starts to get the upper hand, 

this usually also causes a change in their behaviour. This change in behaviour expresses itself in a change 

in the way people manage their waste (e.g. clean up their garbage instead of leaving it on the ground) 

and their water consumption pattern (i.e. whether they continue to buy bottled water or switch to 

groundwater). However, only a relationship between people’s water consumption pattern and whether 

these people own an SWG was identified by means of qualitative data analysis. In terms of the other 

found relationships (e.g. between ‘Psychological Awareness’ and ‘Behavioural Changes’), data analyses 

showed no relationship between these concepts and the presence of an SWG and are therefore not 

indicated in Figure 7.1. 
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Since the many positive effects of SWG’s on people’s QOL in rural Bintan have now been made clear, 

the fourth sub-question within this thesis can be answered. This question was: “In response to Quality 

of Life-related knowledge obtained through the research conducted on the Safe Water Gardens located 

on Bintan, what could be the future, broader potential for this technology?”. 

Keeping an eye on the SWG project’s overall goal, the project needs to be implemented on a broader 

scale to make a larger positive contribution to the environment and peoples’ lives. But, what needs to 

be stressed here is that external influences (e.g. the bauxite company polluting the groundwater on 

Bintan) need to be minimalized. This way, the SWG project can become and stay successful in the 

future. In addition, to ensure the project being successful in the future, project groups/associations/NGOs 

should be established that keep an eye on the operation of the SWG systems. Ideally, to promote 

employment, these local initiatives should consist of local people. Within the project group, this group 

would identify problems with SWG systems, and assist people in fixing these issues. This way, the SWG 

systems can remain operational, generating better lives for the people of Bintan and beyond.  

Now all sub-questions within this research have been answered, we can reflect on the main research 

question posed in this research: “To what extent, and in what way, do Safe Water Gardens affect people’s 

Quality of Life in rural Bintan, Indonesia, and how can this knowledge be used in terms of the 

technology’s future, broader perspective?”.  

In rural Bintan, it appears that SWGs contribute to peoples’ QOL in numerous ways. Not only does the 

construction of an SWG reduces stench, it also decreases the number of flies and mosquitos compared 

Figure 7.1: Conceptual framework with identified relationships between the presence of an SWG and other concepts 
through quantitative and qualitative analyses. 
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to the old situation where people did not yet own an SWG system. The number of flies and mosquitos 

is mostly decreased due to open water and puddles in peoples’ garden being eliminated, contributing to 

peoples’ QOL in terms of their ‘Emotional Wellbeing’. This is because wastewater from the toilet, 

kitchen, and bathroom is connected to the plastic septic tank within the SWG design, instead of flowing 

into peoples’ garden freely. Therefore, as a result of the construction of an SWG, people’s social status 

and their feelings of confidence and self-worthiness are increased. In addition, it seems that the 

construction of SWGs also trigger an increased sense of responsibility toward the environment and their 

waste management among the owners of an SWG. This is probably due to these people being trained en 

educated hereof during the construction of the SWG system. However, these relationships could not be 

statistically confirmed. Statistical analysis did show a significant relationship between the presence of 

an SWG and whether people own an SWG. 

The effect of an SWG is confounded by several factors that were not included in the conceptual 

framework. First, construction works and extension of existing companies located at Bintan seem to 

affect the amount of groundwater, as well as the quality thereof. If this continues in the future, the 

SWGs’ impact will reduce. When water levels become lower, opportunities for people to continue 

consuming groundwater will also decrease, forcing them to start buying mineral water. If this occurs, 

the SWGs will no longer meet their socio-economic goal, but only their environmental goal. However, 

these developments are very specific to the context this research operates in and should therefore not be 

included in such detail in future studies. Still, any other confounding factors on a technology should be 

included in future studies as these can provide important information concerning the roll-out of a specific 

technology or project. 

If the situation concerning the expansion of the existing companies at Bintan does not change, measures 

must be taken to ensure the success of the SWG project in the future. These measures consist of 

constructing new SWG systems outside of Bintan, and monitoring existing SWG systems to keep them 

operating optimally. To accomplish this, more people need to be trained and educated in the technical, 

societal, and economic aspects of these systems. People need to know how an SWG system is 

constructed, why it is necessary, and what benefits people can derive from it. Only then will people take 

care of their systems, allowing them to benefit from it fully. Regarding monitoring of the existing SWG 

systems, interviewees suggested establishing an association consisting of local people, which should 

ensure this. This way, it can be prevented that people neglect their SWG system because they don’t 

know how to perform repairs when necessary, or trying to do it themselves without fully understanding 

how this should be done properly. By letting trained people assist during repairs, and letting them keep 

an eye on the SWG systems in general, the operation of the systems can be optimised. 

Lastly, generating more knowledge of the SWG technology can enable other, more efficient, and/or 

cheaper designs of the SWGs. Especially cost reductions in terms of the SWG design can facilitate a 
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roll-out of the project. In addition, more understanding of the SWG technology can also create a role for 

the Indonesian government to cooperate in this project. When more knowledge is obtained by 

monitoring e.g. mapping long-term (positive) effects of the SWGs on local environments and people, 

this could be used to promote the technology amongst the local, and national government. 

7.2.  Theoretical Implications 
This research has contributed to the knowledge base concerning low-tech innovations in low-income 

settings. Hopefully, this research will also encourage more scholars to start devoting their attention to 

this kind of analyses which will also trigger a shift of focus that major life quality-enhancements can be 

made through innovations that are ‘low-tech’ too. 

According to findings from the literature review presented in Chapter 4, QOL methodology has mostly 

been applied in welfare economics. Thereby, it generally focuses on the individual level, including 

subjective socio-economic indicators. The framework that was constructed within this thesis was a 

measurement of QOL applied to a micro, rural sanitation context. As turned out during the literature 

review, little information was available concerning this specific subject. Therefore, one of the main 

challenges within this research was the construction of such a framework, enabling measurement of 

QOL within the specific context of this research. 

It turned out that composing suitable QOL indicators for this research was not a straight-forward process 

and therefore quite challenging. Although there are some general guidelines for composing indicators, 

these were generally aimed at macro, or meso settings. Examples of these are objective indicators such 

as infant mortality, doctors per capita or homicide rates, and subjective indicators such as the percentage 

of people feeling safe in the area they live in. To enable measurement on a micro level in a rural 

sanitation context, the QOL indicators needed to be adapted context-specifically.  

Although the confirmed importance of a context-specific set of QOL indicators provides a new 

perspective to the current line of research, it will be a challenge to include this in future research due to 

the diversity within social contexts these types of aid projects run. Therefore, it could be helpful that 

more scholars start devoting their attention to this field of research. Results obtained by a mixed methods 

approach presented in this thesis, and the composition of a micro-QOL framework could, therefore, be 

used as a starting point for other scholars to start exploring this challenge further.  

7.3.  Practical Implications 
Through this research, some bottlenecks concerning the SWG project have become clear. The most 

important one seems to be the lack of overall knowledge concerning the SWG system which is 

responsible for malfunctioning of several SWG systems. Because local people sometimes lack proper 

knowledge of the SWG system, the essential vegetation sometimes becomes neglected. However, the 

SWG system is supposed to be a self-maintaining system, implying that it should continue to work 
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without human interference. Still, during this research, we found a few cases where the vegetation in the 

SWG’s leachfield had died, and the system was no longer operating as intended. Other cases of the 

system’s malfunctioning were due to construction errors (e.g. slope of the pipe connecting one’s toilet 

with their septic tank) during construction of the SWGs. Based on the essence of these faults, it can be 

said convincingly that also a lack of knowledge is responsible for this. 

In relation to people’s QOL, malfunctioning SWG systems are also of influence. If a system is not 

functioning optimally, this may have an effect on peoples’ opinions and QOL measurements, leading to 

the full potential of the technology not being exposed. 

Proposed by one of the interviewees, the creation of local associations/taskforces consisting of local 

people who keep monitoring all systems, and assisting and educating people while performing repairs, 

would be beneficial. This way, all (or most) repairs would be carried out by people with decent 

knowledge of the SWG system, which can also prevent future errors. What needs to be noted here is 

that this taskforce will probably only succeed in their task after acquiring the right knowledge by 

training. 

7.4.  Limitations 
Data used within this research was gathered through two survey rounds and in-depth qualitative 

interviews. Although a total of 111 households were surveyed, and 31 households were interviewed, 

this was still insufficient for analysis at times. Especially during analyses, it turned out that often 

questions were not answered during the two survey rounds. In addition, there were differences between 

questions posed in the first and second survey due to them having a somewhat different aim and target 

audience. However, this made a statistical analysis of the affected variables impossible. Therefore, some 

relationships (e.g. ‘Subjective Environmental/ Health Effects’) defined in the conceptual framework 

could not be tested comprehensively.  

In addition, as surveys were conducted with the assistance of the staff of Loola, one could question the 

reliability of the respondents’ answers to the survey questions as this could be biased. Ideally, surveys 

should be conducted by objective, non-project related staff, or filled in by the respondents independently 

without the interference of a third party. However, for various reasons (e.g. financial constraints, 

language barriers and the inability of respondents to fill out the questionnaires themselves), assistance 

by Loola staff was the most sensible option for the conduct of the surveys.  

Lastly, it is hard to say whether the point of saturation was reached in relation to the conducted 

interviews. Usually, one would claim a point of saturation when no new information is being generated 

by means of interviews anymore. Since an open-ethnographic approach was used for conducting the 

interviews, a point of saturation was difficult to designate. However, due to the limited amount of time 

(2.5 months), not missing out on important data cannot be guaranteed. 
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7.5.  Suggestions for Future Research 
Firstly, measurement of Quality of Life is still very theoretical. Within this research, an attempt was 

made to put this theory into practice. Still, more research is needed to validate the constructed 

framework, find contradictions and complementarities to the defined relationships to ultimately develop 

an approach for a generalizable, practical, on-site measurement of QOL within a micro-context in 

relation to sanitation interventions.  

Secondly, this research focused on a project in Indonesia. However, it could be interesting to see if same 

findings would emerge when performed in another setting e.g. another part of the Global South. This 

way, socio-cultural differences could become more visible, delivering input for a more generalizable 

QOL framework for micro-measurement. 

Lastly, this research is predominantly based on short-term subjective data, i.e. people’s opinions and 

their experiences with the SWG project. Since the project only started a few years ago, these experiences 

of people are therefore often based on the short-term which does not reveal any causalities. Therefore, 

a longitudinal study would be suggested as this enables detecting causalities and therefore forms a 

clearer representation of the overall situation. For example, households were surveyed that got their 

SWG between two years, and six months ago. To get a good, comprehensive picture of the general 

situation and all the effects the SWGs have (and will have) on people and their local environment, it 

would be wise to conduct a similar research again in e.g. 10 years. Then, comparing both situations 

could lead to interesting new insights in terms of the sustainability of the project, and the SWG 

technology in general. Therefore, as the WWG systems on Aceh have been constructed approximately 

ten years ago, a visit to this region could provide important information concerning the effects of the 

technology and their level of maintenance on the long term.  
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Appendix I.  Survey Households with SWG 
 

Survey 1: Households with garden installed prior to project 

Introduction 

This survey contains a mixture of questions. The main purpose of this questionnaire is to gain 
knowledge about the experiences of the households in using the WWGs.  
 
Number of the Interview.  

Please number all interviews 
beforehand 

Name of interviewer(s) GPS Coordinates 

  

 

 

1. General 
No. Question Answer(s) Remarks to answer 

1.1 Name 

 

  

1.2 Sex 

 

Male  

Female 

1.3 Age 

 

  

1.4 Address, if possible 

 

 

 

 

 

1.5 Who is the head of household?  

(you, or someone else?) 

  

1.6 How many people usually live in 
your house?  

Adults:  

 

Children: 

 

1.7  Is your family growing/expanding?  

 

(In relation to capacity septic tank) 

 

Yes  

No 
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1.8a Education level of head of 
household  

If possible; level; else 1.8b. 

If level not finished, please note 
total number of years at 1.8b. 

 

A. Primary school (Sekolah 
Dasar); 6 Years 

 

B. Junior High School (Sekolah 
Menengah Petama); 3 
Years 

C. High School (SMA/SMK 
etc.); 3 Years 

D. Tertiary Education 
(College, University) 

1.8b Number of years of education head 
of household 

  

1.9a Education level of highest educated 
person in household  

 

If possible, level; else 1.9b 

A. Primary school (Sekolah 
Dasar) 

 

B. Junior High School 
(Sekolah Menengah 
Petama):  

C. High School (SMA/SMK 
etc.) 

D. Tertiary Education 
(College, University) 

1.9b Number of years of education of 
highest educated person in 
household 

  

1.10 Profession (occupation) of the main 
income earner in the household  

 

A. Farmer  
B. Fisherman/woman  
C. Employed in tourism  
D. Employed by other 

company (details?)  
E. Run own business 

(details?) 
F. Free lance jobs 
G. Other (details?) 

1.11 Approximate monthly household 
income of all members together 

 

Can also be determined by asking 
questions about possessions or 
maybe people who do not have a 
fixed income; how many weeks 
they have a certain income etc.   

  

1.12a Do you own the land on which your 
house is located?  

For yes, see 1.12b  
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1.12b If yes, how large is your household 
plot, in m2? (LooLa/UGM staff to 
help determine the correct answer!) 

 

…………………….. m2 

 

 
2. Use of Water 

If a person chooses “other’, please specify his/her answer as remark 

No  Question Answer Remark 

2.1 What water source do you 
use for drinking in your 
household?  

More than one answer is 
allowed 

A. Bottled water   
B. Well on own plot 
C. Well on other plot 
D. Rainwater 
E. Lake/river/pond 
F. Other 

2.2 What source do you use for 
cooking?  

More than one answer 
allowed 

A. Bottled water  
B. Well on own plot 
C. Well on other plot 
D. Rainwater 
E. Lake/river/Pond 
F. Buy water (drum) (if you 

do, please provide details 
of when, how often, price 
etc?) 

G. Other 
2.3 What source do you use for 

showering? More than one 
answer allowed 

A. Bottled water  
B. Well on own plot 
C. Well on other plot 
D. Rainwater 
E. Lake/river/Pond 
F. Buy water (drum) (if you 

do, please provide details 
of when, how often, price 
etc?) 

G. Other 
2.4 What source do you use to 

wash clothes?  

More than one answer 
allowed 

A. Bottled water  
B. Well on own plot 
C. Well on other plot 
D. Rainwater 
E. Lake/river/Pond 
F. Buy water (drum) (if you 

do, please provide details 
of when, how often, price 
etc?) 

G. Other 
2.5 A. Bottled water  

B. Well on own plot 
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What source do you use to 
flush the toilet?  

More than one answer 
allowed 

C. Well on other plot 
D. Rainwater 
E. Lake/river/Pond 
F. Buy water (drum) (if you 

do, please provide details 
of when, how often, price 
etc?) 

G. Other 
2.6a Do you use water for other 

purposes?  

More than one answer 
allowed 

 

A. No  
B. Yes, irrigation 
C. Yes, house cleaning 
D. Yes, Clean motorbike/car 
E. Yes, to water 

plants/garden 
F. Yes, other:  

2.6b If yes in 2.6a; what source (s) 
do you use? 

More than one answer 
allowed 

A. Bottled water  
B. Well on own plot 
C. Well on other plot 
D. Rainwater 
E. Lake/river/Pond 
F. Buy water (drum) (if you 

do, please provide details 
of when, how often, price 
etc?) 

G. Other 
2.7c How much water does your 

household use per day from 
each source?  

 

Please assist, if necessary, in 
making the estimation 
through giving examples of 
numbers of buckets, bottles, 
tanks etc. LooLa/UGM staff, 
please make sure to convert 
into liters after asking local 
people to explain in their own 
language, but that means you 
must know how many liter is 
one drum, gallon, bucket, etc. 
Elyas, do you know this? 

Bottled:  

……………………liter 

If they buy water in 
drums, ask them 
how many weeks in 
the year they buy, 
and how many 
liters they then use 
per day. 

Own Well:  

……………………liter 

Well outside 

……………………liter  

Rainwater: 

……………………liter 

Lake/river/Pond 

……………………liter 

Buy water (drum) 

……………………liter 

Other:  
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2.8a Do you experience any 
problems in obtaining water?  

If yes, see 2.8b 

Yes   

No 

2.8b If yes, please specify your 
problems.  

 

 

A. High costs  
B. Pollution of the source 
C. Long distance to Source 
D. Source not reliable 

(details?) 
E. Source is dry sometimes 

(details?) 
F. Other 

Bottled water 

2.9a If you buy bottled drinking 
water, for what reason do you 
buy this?  

More than one answer is 
allowed 

A. I’m afraid that if I drink 
other water, we will be 
sick. 

 

B. We like the taste better 
C. Boiling water is too much 

work 
D. Using bottled water gives 

social status 
E. Because everybody else is 

doing it (lifestyle) 
F. Other 

2.9b If you buy bottled drinking 
water, since when did your 
family do this, and what 
source did you use before 
that? 

  

2.9c If you buy bottled drinking 
water; how much do you 
purchase (litre) per month? 
(LooLa/UGM, please help 
convert answer in liters?) 

 

 

…………………………liters/mo
nth 

 

2.9d What are the costs per litre?    

2.9e What do you think about the 
costs of drinking water? 

 

A. Low  
B. Medium 
C. High 

2.9f If you could have a reliable 
other source of drink water 

A. Of course! 
B. Maybe 
C. No 
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that is cheaper, would you be 
interested? 

2.9f Do you need to travel far to 
purchase bottled water?  

If yes, see 2.9f 

Yes   

No 

2.9g If yes, what are the costs of 
transport?  

  

    

Water from well 

2.10a How far is the well from your toilet?   

 

 

2.10b How far is the well from your septic 
tank? 

 

 

 

2.10c What is the level of the water table in 
your well in rainy season?  

  

2.10d What is the level of the water table in 
your well in dry season?  

 

 

 

 

2.10e What do you think of the water from 
your well? Circle everything that you 
agree with. 

 

A. Healthy 
B. Not healthy 
C. sweet 
D. salty 
E. payau (brakkish) 

 

2.10f If you use well water as drinking water, 
do you prepare the water before use? 

 

If yes, see 2.10g 

A. Yes  
B. No 
C. Not relevant; do 

not use it as 
drinking water 

2.10g If yes, How do you prepare the water?  A. Boiling 
 

 

 
B. Filtering 

 

C.  Letting it settle 
/stand 

D. Combination of 
above (please 
explain) 
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E. Other 
 

3. Future water supply 
3.1 Has the situation to obtain water changed 

in the past years?  
Yes  

No 

3.2a What do you think will happen with the 
water supply in the future?  

More than one answer possible 

A. More sweet water 
available 

 

B. Less sweet water available 
C. Similar situation 
D. Cost will go up 
E. Cost will go down 
F. Cost will stay the same 
G. Water level in well will 

increase 
H. Water level in well will 

decrease 
I. Water level in well will 

stay the same 
J. Other 

3.2b Are you worried about water supply 
issues? 

If yes, see 3.2c. 

Yes  

No 

3.2c If yes, why?   

 

 

4. Experiences with WWG 
No. Question Answer(s) Remarks to answer 

4.1 Since when do you have a WWG?  

 

  

4.2a Is the system still functioning well?  Yes  

No 

4.2b Have you experienced any type of 
problem in the functioning of the 
system since the installation?  

More than one answer possible 

A. No  4.3  
B. Yes, clogging 
C. Overflowing 

toilet/shower (after 
e.g. heavy rain) 

D. Water does not flow 
from the septic tank 
to the garden (pipes 
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not the right 
angle/slope) 

E. Yes, other  
4.2c If yes, was this problem easy to solve 

and how?  
A. Yes, solved this myself  
B. Yes, LooLa assisted and 

could quickly 
repair/replace/make 

C. No, had to involve 
external party 

D. Other, yes/no 
4.3 What changes in your situation did you 

expect before the WWG was installed?  

 

 

More than one answer allowed. Please 
specify “other improvements” as 
remark 

A. Less Smelly  
B. Higher social status 

(proud of the system) 
C. Clean(er) water from well 
D. Nicer garden 
E. Less mosquitos 
F. Other improvements 

4.4 In your experience, to what extent 
have your expectations come through?  

Focus on the expectations mentioned 
in the previous question.  

 

Please fill in below, see examples on the 
right.  

 

Example 1: I experience less smell than I expected; so the 
situation is currently better than I expected 

Example 2: I have not experienced the significant rise in 
social status that I expected, so my situation has not 
improved 

 

Expectation/Extent Better Same Worse 

A. Less smell    

B. Higher Social 
Status 

   

C. Cleaner water    

D. Nicer garden    

E. Less mosquitos    

F. Other 
improvements 

   

 

Experiences related to society/the community 

No. Question Answer Remark 
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4.5a What does government do to make you aware of 
importance of sanitation and related problems?  

A. Banner 
B. Leaflet 
C. Radio 
D. TV 
E. Internet 
F. Socialisasi 

 

4.5b Are other organisations involved to point out importance 
of a good sanitation system? If yes, For example; through 
school, an NGO, Loola, TV, Facebook, etc.  

A. No  
B. Yes, school 
C. Yes, NGO 
D. Yes, LooLa 
E. Yes, from 

radio 
F. Yes, TV 
G. Yes, 

FB/internet 
H. Yes, other 

4.6a How did you get information about the WWGs?   

 

 

4.6b Do you talk with relatives/neighbours about the WWGs?  

 

Yes  

No 

4.6c Would you recommend to someone you know to have a 
WWG?  

 

Yes  

No 

4.7a Do you feel the community has improved because of 
obtaining WWGs? 

 

Yes  

No 

4.7b If no, why not  

4.8 Are you proud to have a WWG? Yes  

No 

Experiences related to Health 

No. Question Answer Remark 

4.9a Do you see any benefits if 
looking at health of people, 
after installation of WWGs?  

 

Yes  

No 

A. Fewer people with diarrhea 
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4.9b If so, what do you see?  

 

B. Fewer people suffering from 
bacterial infections or severe 
illnesses, as typhoid, dysentery, 
guinea worms  

 

C. Fewer people sick after drinking 
from the well (what did they get 
before?) 

D. Other 
Experiences related to finance/economy 

No. Question Answer Remark 

4.10 How much is the WWG worth to you? 

Imagine you have to move to another 
location, but it’s still a house, similar 
to what you have now. Would you 
chose to install another WWG system 
in your new house?  

If yes; what would you be willing to 
pay for it?  

Yes or No? (please circle) 

If yes, please say how much you 
would be ready to pay? 

 

4.10a Are you willing to pay to enlarge your 
system if for example your family gets 
bigger?  

Examples; larger/more septic tanks, 
larger garden 

  

4.10b In what manner would you be willing 
to pay/contribute?  

A. Pay at once  
B. Pay in small parts 
C. Flexible pay system (in 

line with sales from 
harvesting for example) 

D. In kind (materials or 
labour) 

E. Other 

4.11a Are you willing to eat bananas or 
other plants growing on the WWG 
garden?  

Yes  

No 

4.11b If no, why not?  

 

4.11c Are you willing to process (bake, dry, 
fry etc.) the bananas or other plants 
that grow at your WWG? 

Yes  

No 
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4.11d If no, why not?   

4.11e If yes; when processed, what would 
you do with the products?  

A. Eat them  
B. Sell them 
C. Other 

 

5. Quality of Life 
Please indicate if you agree, or disagree, 
with the following statements  

 

(Mark with ‘X’) 

 

No/ Disagree 

 

Neutral 

 

Yes/ Agree 

 

Remark 

1. I feel very healthy, and I am almost 
never sick 

    

2. I have a lot of social contacts/friends     

3. I am optimistic about the future     

4. I feel part of my community     

5. Me and my family experience the 
same respect as others in my community 

    

6. I am satisfied with my life as it is now      

7. I feel my family is the target of gossip; 
neighbours are talking about us, or 
things that are related to my 
family(house, toilet, septic tank, smell)   

    

 
6. Schematic Drawing Situation 

We need to know the distance and whether there is a slope from toilet/septic tank to well. Short 
distance between and decreasing slope from septic tank to well are major signs for contamination.  

Please point out: location of toilet, septic tank, WWG and well and include the distances between the 
different parts.   
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Appendix II. Survey Households without SWG 
 

Survey 2: Households without Waste Water Treatment Garden (WWG) 

This survey contains a mixture of questions. Objective is to obtain a clear description of the situation 
and how the household members personally experience their current sanitation and water facilities. 
Additionally we would like to explore the expectations of the households when they will be in 
possession of a WWG.  

Number of the Interview.  

Please number all interviews 
beforehand 

Name of interviewer(s) GPS Coordinates 

  

 

 

1. General 

No. Question Answer(s) Remarks to answer 

1.1 Name 

 

  

1.2 Sex 

 

Male  

Female 

1.3 Age 

 

  

1.4 Address, if possible 

 

 

 

 

 

1.5 Who is the head of household?  

(you, or someone else?) 

  

1.6 How many people usually live in your 
house?  

Adults:  

 

Children: 

 

1.7  Is your family growing/expanding?  

 

(In relation to capacity septic tank) 

 

Yes  

No 

1.8a Education level of head of household  A. Primary school (Sekolah 
Dasar); 6 Years 
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If possible; level; else 1.8b. 

If level not finished, please note total 
number of years at 1.8b. 

 

B. Junior High School (Sekolah 
Menengah Petama); 3 Years 

C. High School (SMA/SMK etc.); 
3 Years 

D. Tertiary Education (College, 
University) 

1.8b Number of years of education head 
of household 

  

1.9a Education level of highest educated 
person in household  

 

If possible, level; else 1.9b 

A. Primary school (Sekolah 
Dasar) 

 

B. Junior High School 
(Sekolah Menengah 
Petama):  

C. High School (SMA/SMK 
etc.) 

D. Tertiary Education 
(College, University) 

1.9b Number of years of education of 
highest educated person in 
household 

  

1.10 Profession (occupation):  

 

A. Farmer  
B. In tourism 
C. Fisherman/woman 
D. Other 

1.11 Approximate monthly household 
income of all members together 

 

Can also be determined by asking 
questions about possessions or 
maybe people who do not have a 
fixed income; how many weeks they 
have a certain income etc.   

  

1.12a Do you own the land on which your 
house is located?  

For yes, see 1.12 b, for No, see 1.12c  

Yes  

No 

1.12b If yes, how large is your household 
plot?  

  

 
2. Use of Water 

Please make a remark if the well is communal (instead of on own plot)  
If a person chooses “other’, please specify his/her answer as remark 

No  Question Answer Remark 

2.1 A. Bottled water  
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What water source do you use for drinking 
in your household?  

More than one answer is allowed 

B. Well on own plot 

C. Rainwater 

D. Other 

2.2 What source do you use for cooking?  

More than one answer allowed 

A. Bottled water  

B. Well;  on own plot 

C. Rainwater 

D. Other 

2.3 What source do you use for showering? 
More than one answer allowed 

A. Bottled water  

B. Well; on own plot 

C.  Rainwater 

D. Other 

2.4 What source do you use to wash clothes?  

More than one answer allowed 

A. Bottled water  

B. Well; on own plot 

C. Rainwater 

D. Other 

2.5 What source do you use to flush the toilet?  

More than one answer allowed 

A. Bottled water  

B. Well; on own plot 

C. Rainwater 

D. Other 

2.6a Do you use water for other purposes?  

 

Yes  

No 

2.6b If yes, for what purpose?  A. Irrigation  

B. House cleaning 

C. Other 

2.6c If yes; what source (s) do you use 

More than one answer allowed 

A. Bottled water  

B. Well; on own plot 

C. Rainwater 

D. Other 

2.7 How much water does your household use 
per day from each source?  

 

Bottled:  

 

 

Well:  
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Please assist, if necessary, in making the 
estimation through giving examples of 
numbers of buckets, bottles, tanks etc.  

 

Rainwater: 

 

Other:  

 

2.8a Do you experience any problems in 
obtaining water? If yes, see 2.8b 

Yes  

No 

2.8b If yes, please specify your problems.  

 

 

A. High costs  

B. Pollution 

C. Long distance to 
Source 

D. Other 

Bottled water 

2.9a If you buy bottled drinking water, for what 
reason do you buy this?  

A. Well water not safe  

B. Like taste better 

C. Gives social status  

D. Other 

2.9b If you buy bottled drinking water; how much 
do you purchase (litre) per month?  

 

 

  

2.9c What are the costs per litre?    

2.9d Do you need to travel far to purchase 
bottles water?  

If far, see below 

Yes  

No 

2.9e If yes, what are the costs of transport?    

Water from well 

2.10a How far is the well from your toilet?   

 

 

2.10b How far is the well from your septic tank?  

 

 

2.10c What is the level of the water table in your 
well in rainy season?  
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2.10d What is the level of the water table in your 
well in dry season?  

 

 

 

 

2.10e If you use well water as drinking water, do 
you prepare the water before use? 

 

If yes; see 2.10f 

A. Yes  

B. No 

C. Not relevant; do 
not use it as 
drinking water 

2.10f If yes, How do you prepare the water?  A. Boiling 

 

 

B. Filtering 

 

C. Other 

 

3. Sanitation system 

Septic Tank 

3.1a What type of sanitation system do you 
possess?  

 

If you possess a septic tank, move to Q 3.1b, 
If not, move to 3.2 

Pit latrine  

Latrine and (concrete) septic 
tank 

Other 

3.1b How often do you have to empty your septic 
tank?  

A. Never  

B. Cleaned once in approx. 
5 years 

C. Once every 2-3 years 

D. Other 

3.1c Can you estimate the capacity (volume) of 
your septic tank?  

 

 

 

3.1d How much do you pay for emptying (in IDR)?    

 

3.2 How often is your toilet used per day?  

 

A. 1-5 times  

B. 6-10 times 
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When difficult to estimate, ask these 
questions: 

1. What are the daily activities of the 
household?  

2. When are how many people home? 
(morning, afternoon, evening).  

C. 11-15 times 

D.15 or more times 

3.3 What kind of problems do you experience 
with sanitation?  

 

 

A. Stench  

B. Pollution 

C. Mosquitos 

D. Other 

3.4 If you would get another system; what 
benefits would you hope to get from this new 
system?  

A. Less stench  

B. Nicer surroundings 

C. Higher status 

D. Other 

3.5a Would you be willing/able to contribute to 
the installation of a new system if this would 
resolve problems?  

 

Yes  

No 

3.5b How would to be able/willing to contribute?  A. By money  

B. By Labour 

C. By materials 

D. Other 

3.6a Would you be willing to share a sanitation 
system with neighbors if this means sharing 
toilet, septic tank and WWG?  

Yes  

No 

3.6b If no, Why not? A. Privacy reasons  

B. Current problem 
with neighbours (not 
related to system) 

C. Expect to have 
problem in future 
(related to system) 

D. Other 

3.6c Would you be willing to share a sanitation 
system with neighbors if this means sharing 
the septic tank and WWG?  

Yes  

No 

3.6d If no, why not? A. Privacy reasons  
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B. Current problem 
with neighbours (not 
related to system) 

C. Expect to have 
problem in future 
(related to system) 

D. Other 

3.6e Would you be willing to share a sanitation 
system with neighbors if this means sharing 
only the WWG?  

Yes  

No 

3.6f If no, why not? A. Privacy reasons  

B. Current problem 
with neighbours (not 
related to system) 

C. Expect to have 
problem in future 
(related to system) 

D. Other 

4. Future/impact 

4.1 Has the situation to obtain water changed in 
the past years?  

Yes  

No 

4.2a Wat will happen with the water supply in the 
future?  

A. More sweet water available 

 

 

B. Less sweet water available 

C. Similar situation 

D. Other 

4.2b Are you worried? 

See 5.2c. 

Yes  

No 

4.2c If yes, why?   

 

 

 

4.3 Are you concerned about plastic bottles 
ending up as waste in your environment? 

Yes  

No 

4.4a Do you know any people that got sick after 
drinking from the well?  

Yes  

No 
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If yes, continue 4.4b 

4.4b If yes, What type of diseases did occur?  A. Diarrhea  

B. Bacterial infections 

C. Severe illnesses, as cholera, dysentery 

D.  Other 

4.4c If yes, how many cases do you know of in 
approximately the past 3 years? 

 

A. 1  

B. 2-5 

C. 6-10 

D. More then 10 

 

5. Quality of life 

Please indicate how strong 
you agree, or disagree, with 
the following statements  

 

(Mark with ‘X’) 

Strongly 
Disagree 

 

Disagree 

 

Neutral 

 

Agree 

Strongly 
Agree 

5.1. I feel my family is the 
target of gossip in my 
community 

     

5.2. I feel very healthy      

5.3. I have a lot of social 
contacts/friends 

     

5.4. I am looking forward to 
the future 

     

5.5. I feel part of my 
community 

     

5.6. Me and my family 
experience the same respect 
as others in my community 

     

5.7. I am satisfied with my life 
as it is now 

     

 

 

6. Schematic Drawing Situation 
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Make schematic drawing of house. Reason is that we need to know the distance and whether there 
is a slope. Short distance between, and decreasing slope from, septic tank to well are major signs for 
contamination. 

Please point out: location of toilet, septic tank, WWG and well and include the distances between the 
different parts.   

 

 

 

 

 

 

 

 

 

 

Terima Kasih! Thank you for your cooperation 
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Appendix III.  Interview Guide Expert 
 

Interview Guide - Expert Interview  

 
1. Before the WWG project, where there problems with the water on Bintan?  

And if so, what kind of problem? 
What were/are the typical problems people and households have to deal with every day? 
 

2. What do you think of the selection methods for the WWGs? Now, the village chief decides 
which household will get a WWG.  
What kind of influence do you think this has on the relations within in the village? 
 

3. We know the WWGs are better for the environment compared to people not having a WWG. 
Do you think people also get better from it? And, according to your own experiences, in what 
way? 
 

4. If the project turns out to be a success, the gardens cannot be given for free anymore. Do you 
think people would be willing to pay for these, and how/why (not)? 
 

5. It turns out that education/learning about the project plays a major role in the acceptance of 
this technology. What do you think is the best way to accomplish this? 
 

6. What is, according to you, the project’s main goal, and what do you think of this? 
Does this stroke with your own vision of the project? 
 

7. What has been the role of the government so far in these types of projects, and what do you 
think of this? 
Should this change, and if so, what changes would you like to see? 
 

8. As the project has been running for some time now, do you think this is the best way to do it, 
or would you like to see some changes? And if so, what changes would you like to see? 
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Appendix IV.  Interview Guide Group Discussion 
 

Interview Guide – Group Discussion 

 
1. According to you, what is the biggest problem people face here with water and/or sanitation? 

 
2. What do you think is the biggest difference for people when they get a SWG? 

 
3. Do  you think that, when the project is a success, people would be willing to pay for a SWG? 

 
4. What is/can be/should be the role of the government in this project? 

 
5. Do you think people’s lives actually get better from these SWGs, and if so, in what way? 

 
6. What do you think of the program so far? Would you like to see some changes or would you 

have done things differently? 
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Appendix V.  List of Interviewees 
 

 

   

# Date Code WWG Length  Location/ Village 

1 11-05-2017 BNK1 No 00:29:39 Kangka 
2 11-05-2017 BRO1 No 00:28:14 Teluk Bakau 
3 11-05-2017 BEM1 Yes 00:25:55 Kawal Pantai 
4 11-05-2017 BHA1 Yes 00:28:41 Kawal Pantai 
5 11-05-2017 BDA1 Yes 00:29:51 Kawal Pantai 
6 13-05-2017 BMU1 No 00:38:38 Kampong Banjar 
7 13-05-2017 BMA1 No 00:32:58 Kampung Melayu 
8 13-05-2017 BNA1 No 00:27:12 Kampung Melayu 
9 15-05-2017 BJU1 Yes 00:23:24 Kampong Galam Batam 
10 15-05-2017 BUM1 Yes 00:23:25 Kampong Galam Batam 
11 15-05-2017 BRO2 Yes 00:21:42 Kampong Galam Batam 
12 29-05-2017 BRO3 Yes 00:35:05 Kampong Galam Batam 
13 29-05-2017 BHA2 Yes 00:37:31 Kampong Galam Batam 
14 29-05-2017 BHA3 Yes 00:22:56 Kampong Galam Batam 
15 31-05-2017 BMI1 Yes 00:43:23 Kampong Galam Batam 
16 31-05-2017 BAB1 No 00:27:29 Kampong Galam Batam  
17 03-06-2017 BEP1 Expert 00:55:04 Loola Resort -  Kampong Galam Batam 
18 06-06-2017 BPK1 No 00:19:16 Tanjung Tangkap 
19 06-06-2017 BAR1 No 00:21:19 Tanjung Tangkap 
20 06-06-2017 BPH1 No 00:23:46 Tanjung Tangkap 
21 06-06-2017 BAN1 No 00:26:26 Tanjung Tangkap 
22 11-06-2017 BSU1 Yes 00:28:43 Tanjung Tangkap 
23 11-06-2017 BMA2 Yes 00:25:30 Tanjung Tangkap 
24 11-06-2017 BRO4 No 00:13:47 Tanjung Tangkap 
25 13-06-2017 BHE1 Yes/ 

Cons. 
00:08:08 Kawal 

26 15-06-2017 BAN2 No 00:23:34 Bangsal tengah 
27 15-06-2017 BAH1 No 00:25:27 Bangsal tengah 
28 15-06-2017 BLA1 No 00:25:09 Galam Batam Ulu 
29 17-06-2017 BRD1 Yes & 

Yes 
00:20:59 Galam Batam RW2 

30 17-0602017 BRS1 No 00:24:30 Galam Batam RW2 
      
31 06-06-2017 BGC1 - 01:13:33 Loola Resort – Kampong Galam Batam 
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Appendix VI.  Map of Locations of Interviews 
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Appendix VII. Coding Protocol 
 

Coding Protocol   

Code Concept Description 

SAN Sanitation System Information about the sanitation system people are 

using e.g. none, SWG or system using a concrete 

septic tank. 

DR Drivers Information concerning the amount of stench, 

mosquitos or open water (grey & black) in people’s 

garden in relation to people’s sanitation systems. 

SEE Subjective Environmental/ 

Health Effects 

Perceived health effects, or effects on the local 

environment in relation to people’s sanitation 

systems. 

OEE15 Objective Environmental/ 

Health Effects 

Determined, objective health effects, or effects on the 

local environment in relation to people’s sanitation 

systems. 

CAT Catalysts Training and education concerning hygiene, 

sanitation or environmental issues 

PAR Psychological Awareness & 

Responsibility 

The amount of awareness of relations between 

hygiene/ sanitation and health effects, and the degree 

people feel responsible for their own behaviour. 

BC Behavioural Changes Changes in people’s behaviour as a result of 

awareness and a feeling of responsibility. 

WM Waste Management Change in people’s behaviour to, and perception of 

waste. 

WCP Water Consumption Pattern Change in people’s behaviour to, and perception of 

their water consumption (e.g. groundwater vs. bottled 

water). 

QOL Quality of Life variables Information corresponding to one of the identified 

Quality of Life domains: Emotional Wellbeing, 

Social Inclusion/Status, or Personal Development. 

O Other Information that does not correspond with concepts 

identified above. 

 

  

                                                            
15 Objective Environmental/ Health Effects are considered beyond the scope of this research. Therefore, this 
concept is not included for data analysis. 
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Appendix VIII. TGD Graduates 

MSc. Theses in the Field of Technology for Global Development 

2017 

17.08: Britte Bouchaut: Rural Sanitation Facilities and Quality of Life: A mixed methods analysis of 

the contribution of Safe Water Gardens to the Quality of Life in Bintan, Indonesia 

17.07: Benedicte van Houtert: Cultural differences hampering turning e-waste to gold in Africa: 

Intercultural cooperation for sustainable handling of e-waste in sub Saharan Africa 

17.06: Arturo Daniel Salinas Galvan: Drivers of Stove Stacking in the Cooking System: A case study 

on the Adoption of Advanced Clean Cooking stoves in Northern Vietnam 

17.05:  Muhammad Husni Mubarok: Capacities and Accountabilities of Stakeholders in Indonesia’s 

Rural Electrification Program. A view from Responsible Innovation and Learning Approaches. 

17.04: Laura Wong Sagel: Women interaction with biogas technologies in rural areas. A case study 

in Narino and Huila, Colombia 

17.03: Jiayi Zeng: When micro-grids meet the central grid: The emergence of grid interconnection as 

innovation to address the realibility issue of rural electrification 

17.02:  Ana Gabriela Dávila Gavilanes: Feasibility Analysis of Electric Road Transportation. 

Introduction in Santa Cruz, Galapagos Islands. 

17.01 Ellen Hoefsloot: Buying into the Kenyan solar market; Exploring user perspectives on investing 

in solar electricity 

2016 

16.05:  Mutia Prabawati: Sustainability of rural electrification projects: Case Study of Private Sector 

Intervention in Indonesia. 

16.04:  Si Liu: Jatropha Biofuel Development in Cultivation and Processing In China from 2007 to 

2012:  

A Field Study. 
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16.03 Rodrigo González López: Identifying enabling and hindering factors to design better business 

models for rural electrification: Rural Uganda case study. 

16.02 Hasna Afifah: Evaluation of State-Sponsored Rural Electrification Project in Indonesia: A case 

study of Pengantap Hamlet, West Nusa Tenggara and lessons from process and learning-based approach. 

16.01 Joaquin Corella Puente: Augmenting the SNM framework as a practical tool for sustainable 

innovation in the South. Design and implementation of technologies for small-scale farmers in Northern 

Mexico. 

2015 

15.03 Jonathan Rodriguez Polit: Exploration of the User-Value of Rural Electrification through Solar 

Home Systems in Southwestern Uganda: A Case Study.  

 

15.02 Mara van Welie: NGOs’ transformative approaches. Exploring how Cordaid can contribute to a 

fundamental change of the sanitation system in urban informal settlements in low-income countries. 

15.01 Peter Kuin: No view from nowhere; studying diverging stakeholders’ framework to reduce 

conflict over water resources in Loitokitok  

2014 

14.06 Eric Gold: Minimizing implementation failure in rural energy projects in development. A 

responsible innovation approach. 

14.05 Bipashyee Ghosh: Sustainability appraisal of emerging trajectories in solar photovoltaic and 

urban systems in India and Thailand. A multi-criteria mapping analysis. 

14.04 Ariane Biemond: African Cotton Production in Transition; requirements for achieving a 

breakthrough of sustainable cultivation in the Ethiopian cotton sector. 

14.03 Iliana Lykissa: A socio-technical evaluation of Solar Home Systems in Uganda: A case study 

with SolarNow.  

14.02 Benedikt Wirmer: A functional approach to guide sustainable innovations in the sanitation chain. 

Malawi. 

14.01 Maro Roussou: The application of participatory methods to co-develop sustainable solutions for 

domestic hot water and filtration of grey water. Promotion of effective participation of an indigenous 

school in rural Mexico. 
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2013 

13.07 Joep de Boer: Building a brickmakers’ cooperative in Lubuk Alung, Indonesia; an analysis of 
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