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I. Preface  

In front of you is my bachelor thesis about adaptation to drinking water issues in Tambak 

Lorok, Semarang. This topic came out of my personal interest in water and sustainable 

management. Going abroad for the thesis was not on my agenda at first. But something 

started to tickle me after I heard that I got the opportunity. Now that I look back, I do not 

regret a thing! Doing fieldwork in a local community has been a fascinating and exciting 

experience. Not only did I learn a lot about my topic, but also about the culture, 

communities, and much more. Moreover, going beyond the borders of Europe for the 

first time has changed my perspective on the world and my own life.  

 

I would like to thank my fellow students Jonas, Abe & Max. We dove into the Java Sea 

together, and together we swam. I had an amazing time with you in Indonesia. We 

enjoyed the nature, culture, history and especially the food! It all brought us closer 

together. Experiencing, observing, and researching Tambak Lorok would not be the same 

without you!  

 

Furthermore, I want to give a great thanks to Ms. Sidabalok, for being our tower of 

strength during our time in Semarang. She not only helped us with our research but was a 

great tour guide and support during our time there. Her enthusiasm and amazing fish 

soup gave a lot of energy and spice. I also want to thank Mr. Widianarko, for being my 

personal attendant for this research. His knowledge about water and the government has 

been of great importance. 

 

On top of that, I would like to give special thanks to Nola, Liana, Raiyana, and Gaga. For 

not only being our translators during the fieldwork in Tambak Lorok. But also, for being 

our personal guides, unconditional support, and most important: our friends. Without 

you, we would not have been to such beautiful places, especially the little local food 

stores with amazing food. On top of that, I learned a lot from our interesting conversations 

about the differences in our cultures. I hope our paths will cross again!  

 

Authoring the thesis was a journey that took loads of effort. There, I would like to thank my 

supervisor Martin van der Velde, for his flexibility, coaching, and quick responses. Without 

your critical questions, this research would be a never-ending story!  

 

 

Terima Kasih!  
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II. Abstract  
This research examines the gap between governmental strategies and residential 

practices regarding adaptation for drinking water in the coastal urban community of 

Tambak Lorok, Semarang, Indonesia. The coastal community Tambak Lorok is dealing 

with increasing land subsidence, seawater intrusion and floodings. Rising seawater 

intrusion and floods are caused by climate change. The increasing land subsidence is 

partly the result of a failing public water supply that should serve all inhabitants. This lack 

of access led small businesses to extract groundwater for water supply, causing 

concerning land subsidence. The people living in coastal areas are dependent on the 

groundwater, but they are also the biggest victims of land subsidence, their houses are 

sinking 8-15 cm per year. The land subsidence and use of groundwater in this area are 

problematic. The situation asks for adaptation but there seems to be a certain gap 

between government and residents, limiting the possibility to adapt. Based on literature 

review, observations and in-depth interviews with experts and residents this gap has been 

researched in this thesis. This research is bringing a new point of view, regarding 

residents’ experiences and practices towards the strategies of the government. The 

results show that there are several factors causing a gap between government and 

residents. First, their priorities differ. Second, residents’ informality and their desire for 

flexibility creates a gap. There is also a lack of education and participation within the 

governmental strategies. Lastly, the contrasting mindset and preconceived notions from 

both sides limits the opportunity for adaptation. 
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III. Summary  
Water is the most important limiting resource on earth. More than a billion people in 

developing countries lack adequate access to water. Population growth and urbanisation 

are challenging the sustainability of water resources. Thereby, climate change worsens 

the situation by increasing the frequency of extreme climatic events and a rising sea level. 

Managing urban water resources sustainably is a global issue of great complexity. 

Adaptation to these anthropogenic and natural challenges is needed to create 

sustainable and resilient urban development.  

 

Semarang is the largest city in Central Java, Indonesia, with a population of over 1.6 

million. The coastal area of Semarang is dealing with increasing land subsidence, 

seawater intrusion and floodings. Climate change caused rising seawater intrusion and 

floods. The increasing land subsidence is partly the result of a failing public water supply 

that should serve all inhabitants. Now, only 62% of inhabitants have access to clean water. 

The lack of access caused the appearance of small businesses extracting groundwater as 

source. Using vast amounts of groundwater causes land subsidence. The lack of water 

supply makes the people living in coastal areas dependent on groundwater, but they are 

also the biggest victims of land subsidence. The land subsidence rates in the coastal areas 

are 8-15 cm per year, combining with a sea-level rise of 6mm per year, they are highly 

prone to disaster. Their houses are sinking and every five years a new floor must be built. 

Tambak Lorok, a community in Semarang, is an example of this situation. The land 

subsidence and the use of groundwater as source in this area are problematic.  

 

This thesis deals with this complexity of adaptation to drinking water in coastal areas 

affected by land subsidence. Governmental strategies can have good intentions, but 

residents seem to deal with water issues in other ways. This gap between government and 

residents seems to limit the chances for improvement. Therefore, the hypothetical gap 

between governmental strategies and residents' practices for urban water adaptation 

regarding drinking water is researched. This results in the following research question and 

sub-questions:  

 

Main question: 

What is the gap between governmental strategies and the practices of residents in terms of 

water adaptation strategies for drinking water, and what are the causes, in the coastal area 

Tambak Lorok, Semarang, Indonesia?  

 

Sub-questions: 

I. What are the characteristics of the research area regarding drinking water 

issues? 

II. What are the governmental adaptation strategies regarding drinking water and 

how can they be understood? 

III. What are the residential experiences and practices regarding adaptation for 

drinking water and how can they be understood? 
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IV. Which factors are causing a gap between the governmental adaptation 

strategies and residential practices, and why? 

 

To answer these sub questions and eventually the main question, the theory about urban 

water adaptation strategies of Tjandraatmadja et al (2013) is used. This theory proposes 

four measurements to advance the overall sustainability of water services at a range of 

levels by stakeholders. These measurements are management, efficiency, new sources, 

and mindset. To find the causes of the gap between government and residents regarding 

adaptation, these measures were analysed. This qualitative research has obtained data 

through literature, observations and in-depth interviews with experts and residents. By 

combining these three methods (triangulation) the credibility and validity of the research 

increased. The in-depth interviews gave the opportunity to investigate the gap through 

valuable conversations. These interviews were transcribed, coded, and analysed. The 

fieldwork conducted in the community of Tambak Lorok resulted in the following findings:  

 

Tambak Lorok is a vulnerable area regarding land subsidence, the soil combined with the 

extraction of groundwater is causing compaction. The history of Tambak Lorok being an 

informal settlement, caused the community to rely on informal practices regarding water. 

The informality of supply is caused by a lack of good access to the networked pipe water 

supply, a lack of formal governance and the existence of better choices than the 

networked pipe water supply. Residents prefer groundwater because of the quality, price, 

and transaction.  

 

Governmental strategies regarding adaptation to drinking water are lacking. The 

government prioritises the economy and tourism over education and adaptation. They do 

not include the voice of residents, making their management not integrated. The 

government does have plans regarding adaptation, but these plans are missing the 

connection with the residents. The mindset of the government is limiting the opportunities 

for collaboration.  

 

The residential practices and experiences explain the limiting factors regarding 

adaptation. The respondents indicated that they are satisfied with the water situation, but 

there is a lack in knowledge and awareness of the impact that groundwater extraction has 

on their living environment. Creating new sources, better efficiency or other ways of 

adaptation are not practised by residents. This can be explained by the water paradox: 

the residents must deal with tidal inundation every day, long-term visions or adaptation 

are therefore limited. Furthermore, the mindset of residents can be described as ‘Pasrah,’ 

this Indonesian term can be understood as an unconditional acceptance towards the 

government, although the situation is not good, they will not easily complain. Residents 

never had any good experiences with the government, causing a lack of faith.  

 

The governmental strategies and residential practices and experiences show several 

factors causing a gap between them. This gap makes adaptation for drinking water in 

Tambak Lorok difficult. First, the priorities of both parties are different. In addition, the 

informality and desire for flexibility of residents pushes the government aside. There is a 
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lack of education and participation in the strategies of the government. Lastly, the 

contrasting mindset and preconceived notions about each other, limits the opportunity to 

close the gap.  

 

The gap between government and residents in terms of adaptation for water could be 

narrowed. There are both practical and social recommendations regarding this issue. 

Practically, the government could create more water reservoirs or treatment installations 

to supply inhabitants with surface water, so the groundwater extraction decreases. 

Furthermore, the piped network system should be upgraded, so it can serve all residents 

of Tambak Lorok. The government could also stop extraction of groundwater by 

regulations, but that includes a risk of resistance by residents or companies. More bottom-

up strategies would have a better implementation degree. Therefore, the government 

should include residents in their process, e.g., community projects or meetings. It is 

important that the government starts educating and informing the residents about water 

related issues. Furthermore, the issues regarding water adaptation, land subsidence and 

the government- residents gap could be investigated further and deeper, but also on a 

larger scale to increase its significance.  

 

The study area Tambak Lorok is a good representation of the water related issues in a 

coastal area affected by land subsidence. The service coverage of public water supply is 

low, and the dependency on groundwater is high. The residents living in the coastal area 

are the biggest victims of the land subsidence caused by the groundwater extraction. 

These characteristics are comparable with the empirical findings. Still, some preconceived 

notions and a western mindset has limited this research. Understanding the impact of 

climate change, tidal inundation, and land subsidence is hard to imagine. This limited 

mindset has been broadened by observations and the in-depth interviews with experts 

and residents.  
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1. Introduction 
In this chapter, first the project framework will be set out. Secondly, the societal- and 

scientific benefits are highlighted. Next, the research objective will be discussed, after 

which the main- and sub questions of this thesis will be introduced.  

1.1 Project framework 

Currently there are 7.7 billion people living on this earth, and while the population growth 

decreases, the urban population is expected to keep increasing and reach five billion in 

2030 (Roser, 2019; UN, 2018). As population grows and urbanisation intensifies, 

environmental quality and sustainable development are becoming an increasingly 

complex challenge worldwide. For example, population growth is challenging the 

sustainability of agricultural land and water resources (Fróna et al., 2019). These 

challenges are particularly hard in developing countries. Their economic activities and 

environmental impact increases, but their sustainable development lags because of their 

financial-, natural resource- and capacity limitations (Van der Bruggen et al., 2010).  

 

The most important limited resource is water. In 2020, ten percent of the world population 

did not have access to basic drinking water services, (WHO/UNICEF, 2020) On top of that, 

climate change worsens the situation by increasing the frequency of extreme climatic 

events and thereby changing seasonal demands for urban water (Ziervogel et al., 2010). 

While water use increases, natural water resources become increasingly scarce (Notter et 

al., 2007). Urban water scarcity arises due to technical and management limitations (Van 

der Bruggen et al., 2010). In addition, increased population density due to urbanization 

means that not only more water is needed, but also that more people must rely on the 

(limited) existing water sources. Oftentimes, finding new sources is difficult or too 

expensive to exploit (Van der Bruggen et al., 2010). Fang et al. (2017) discussed that many 

cities are limited by water availability from natural sources. In addition, the capacity for 

sustainable water decreases because of the low infiltration capacity of urban areas. This 

causes damage to the natural water cycle. If precipitation falls on natural terrain, most 

water infiltrates the soil and becomes part of the groundwater, only 20% directly flows to 

rivers and waste-water disposal systems. Due to the continuous growth of buildings and 

other urban development, the natural terrain is replaced by compact soil, when the 

rainfall reaches these surfaces, almost 80% of this water flows to rivers and waste-water 

disposal systems. This leads to ecological damages such as floods, a decline in 

groundwater level, and local soil dehydration (Markovi et al., 2014).  

 

Sustainably managing urban water resources is a global issue of great complexity 

(Bogardi et al, 2012). Climate change makes this challenge for future water management 

strategies and policies unpredictable (Brown et al, 2012). To create sustainable and 

resilient urban development, adaptation to these anthropogenic and natural challenges is 

needed. Adaptation to climate change is defined by Adger et al. (2005) as ‘an adjustment 

in ecological, social, or economic systems in response to observed or expected changes 

in climate to alleviate adverse impacts of change or take advantage of new opportunities. 
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Adaptation requires an increase in the ability of individuals, groups, or organizations to 

adapt to changes and implement adaptation decisions, i.e., transforming that capacity 

into action in preparation for or response to impacts generated by a changing climate’. 

So, adaptation is the ability to acclimate to a certain movement of change, in this case the 

change of the built environment, population and climate (Ziervogel, 2010).  

 

Some countries have already started to integrate climate change concerns into their water 

management strategies. These countries are mostly in the global North, where long-term 

planning does not compete with the necessary short-term needs as it does in the global 

South. Knowledge about climate change comes from the global North, but the global 

South is starting to contribute local knowledge to the field that is crucial in building 

adaptive capacity, in a local context. Still, given the social, economic, and political 

structures of many developing countries, applying scientific knowledge is a big challenge 

(Ziervogel, 2010). Water supply adaptation requires government capacity and 

commitment, something that is often lacking in developing countries (Muller, 2007).  

 

Understanding the challenges of urban water adaptation strategies is important for 

decision-makers and planners to make better decisions regarding the future. This is most 

important for cities in developing countries because of the history of under-investment in 

infrastructure, constraints in finance, resource access, limited data, and capacity, while still 

experiencing population growth (Tjandraatmadje et al, 2013). Developing countries are 

characterized by low service coverage of public water supply companies and a high 

dependency on groundwater. Semarang, a city in Indonesia is a typical example.  

 

Indonesia is the fourth richest country in the world in terms of their total actual renewable 

water resources, but this water is not evenly distributed (Hadipuro, 2010). Semarang is the 

capital and largest city of Central Java, Indonesia. It has a population of over 1.6 million in 

an area of almost four hundred square kilometres, which makes it a densely populated 

city. The city is built on a hilly area in the south, and a more low-lying coastal area in the 

north. This lower area is 121 square kilometres and knows elevations from 0 to 25 meters 

above average sea level. The low-lying swamps and fields are urbanized greatly, which 

changed the embankments, catchment areas, swamps, and fields into big industrial and 

living environments (Hariwitasari, 2011). 

 

The coastal area of Semarang is dealing with increasing land subsidence, seawater 

intrusion, and tidal flooding. Rising seawater intrusion and floods are mostly caused by 

climate change. The increasing land subsidence is to some extent the result of a failing 

public water supply that should serve all Semarang inhabitants (Hadipuro, 2009). 

Currently, only 62% of households have access to clean water (SMEC, 2021). This lack of 

access allowed small commercial businesses to supply water. This is problematic because 

these businesses use groundwater as a source. Using substantial amounts of groundwater 

causes land subsidence because the groundwater is partly responsible for stabilizing the 

soil (Water Science School, 2022).  
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If the public water supply does not expand, groundwater extraction will continue and 

people from lower economic classes will continue to depend on this groundwater. This 

group of people will also be the biggest victim of environmental degradation due to this 

extraction (Hadipuro, 2009). The land subsidence rates in the coastal areas are 8-15 cm 

per year and combined with a sea-level rise of about 6 mm per year, they are highly prone 

to disasters. Their houses are sinking and must be raised with paving blocks every year, or 

a whole new floor must be built every five years (Van Elk, n.d.).  

 

Climate change and the scarcity of drinking water are influencing the daily lives of 

communities. Rahdriawan (2021) stated that there is a lack in knowledge about the impact 

of climate change on groundwater by the communities that utilize this groundwater. 

Strategies of the government can have good intentions, but if inhabitants deal with the 

water issues in a separate way, these strategies will not reach implementation. On the 

other hand, if the government does not take the needs of residents into account, the 

residents would rather not cooperate. So, there are several factors of frictions between 

government and residents, limiting the possibility to adapt.  

 

The ideal urban water supply in Indonesia would be the provision of a piped water 

network for all inhabitants, but the piped water network supply usually does not reach the 

poorer urban areas. PDAM (governmental water company) has not been able to cover the 

water utility of all regions in Semarang. Research by Putri (2021) shows that in 2018, the 

piped water supply (PDAM) only fulfilled 34,7% of the water supply in Semarang city. The 

remaining needs are fulfilled by informal water suppliers. These are mostly residents or 

small companies that saw the opportunity to fulfil the water needs by extracting 

groundwater and selling it (Putri & Setyono, 2021).  

 

This thesis deals with the complexity of urban water adaptation regarding drinking water 

in developing countries. In the context of climate change, population growth, 

urbanization, and the increasing water scarcity, a crisis that is expected to grow further. 

Adaptation is necessary, but there seem to be obstacles limiting adaptation. This 

complexity of implementing urban water adaptation is caused by a gap between 

governmental strategies and residential practices. In this thesis, the causes of this gap will 

be researched in the vulnerable community Tambak Lorok, Semarang, Indonesia.  
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1.2 Societal & scientific relevance  

1.2.1 Societal relevance  

Developing countries have the biggest need for adaptation due to high vulnerabilities. In 

developing countries, the physical impacts of climate change are relatively large 

compared to developed countries. These negative effects of climate change are being felt 

the most by the poor, a large group in these countries. The economic and technical 

adaptation capacity in these areas is often limited (Mertz, 2009). Therefore, it is important 

to do problem analyses in these areas, for potential future solutions.  

 

Achieving universal and equitable access to safe and affordable drinking water for 

everyone is part of the Sustainable Development Goals. The COVID-19 pandemic has 

shown the importance of sanitation, hygiene, and access to clean drinking water, to 

prevent and contain diseases. According to the WHO (World Health Organization), 

washing hands is the most effective activity to reduce the spread of pathogens, but 

billions of people lack access to safe water (Blazhevska et al., 2020).  

 

If it comes to water-related problems, climate change can have direct and indirect 

impacts. Direct changes can be rainfall pattern change, land subsidence, or seawater 

intrusion due to the rising sea level. An indirect impact can be the effects on market prices 

of agricultural products. Semarang is facing land subsidence, drought, and flood. The 

impacts of these water-related problems are quite numerous. First, uncertain weather 

conditions have an impact on the vulnerability of clean water availability. Thereby, more 

than a quarter of the population lives below poverty line, this is limiting access to clean 

water. The Local Water Utility Board (PDAM) can only serve 34,7% of the inhabitants, as a 

result, many people rely on groundwater as a source. This use of groundwater increases 

problematic land subsidence. Lastly, flooding can be caused by tidal inundation or 

rainwater runoff due to limited areas for water infiltration in urban areas (Mukaromah, 

2020).  

 

Climate change's main impact on water availability is floods and droughts. Besides these 

quantitative impacts, surface water quality is also affected (Delpla et al., 2009). Urbanized 

areas have more potential shortages due to higher temperatures and the lack of 

absorption (Faradiba, 2022). Cities are still expanding in locations that are vulnerable to 

water shortages. Not only Semarang, but many cities of Indonesia are facing this scarcity. 

This makes these areas important sites for assessing the urban water adaptation strategies 

and practices regarding drinking water.  

 

This research will provide an overview of the governmental- and residential adaptation 

strategies for sustainable drinking water in Semarang. Getting a good understanding of 

the environment that the policy aims to target and the connection it has with society can 

help understand the implementation degree. This research will contribute to finding the 

gap between government and residents, and the factors that could potentially close this 
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gap. This is needed to enlarge the implementation of adaptation strategies to reduce 

environmental risks and improve the accessibility of drinking water.  

1.2.2 Scientific relevance  

The scientific relevance of this research consists of getting a further understanding of 

urban water adaptation strategies regarding drinking water in developing countries. The 

problems regarding water in developing countries are likely to get worse, and adaptation 

is needed.  

 

In recent years, the number of scientific endeavours on understanding different 

dimensions of adaptation to climate change has increased (Berrang-Ford et al., 2011). 

Previous research was more about exploring the impacts and vulnerabilities of climate 

risks, recent research about adaptation is mostly about capacity building, awareness-

raising, management, and planning (Delaporte & Maurel, 2018). There is still lacking 

research on changing practices (Biagini et al, 2014). This lack of knowledge about 

practices can be the reason delivering adaptation is still too limited. Moser (2010) also 

argues that research to support adaptation needs to move towards a more societal 

connecting form. Bastakoti et al. (2014) stated that there are still major gaps persisting in 

terms of understanding the adaptation practices at local levels, especially regarding the 

role of local institutions. Most recent research shows that local-level climate change 

adaptation is still ignored while developing national policies. This while the local people 

are the first to respond to climate change through individual/household-level reactive 

adaptations which can conflict with the planned adaptation at global and national levels 

(Kabir et al., 2021) 

 

Gaining insight into how a city like Semarang responds and adapts to these problems, can 

be valuable information. Researching the gap between the governmental and residential 

level of adaptation will show the strengths and weaknesses, is it mostly societal, 

managemental, or only environmental? The water-related problems can both locally and 

globally never be examined enough until they are fully dealt with.  
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1.3 Research objective   

In this thesis, the gap between governmental urban water strategies and the practices of 

residents regarding drinking water in the vulnerable area of Tambak Lorok, Semarang will 

be identified. To find the gap between the strategies and practices regarding drinking 

water a framework is needed. The framework adopted from Tjandraatmadja et al (2013) 

consists of four water adaptation measurements:  

 

1 water resource management 

2  the efficiency of resource use 

3 new sources 

4 mindset 

 

These adaptation strategies are created to advance the overall sustainability of water 

services at a range of levels by stakeholders (Tjandraatmadja et al, 2013). Assessing these 

four adaptation measurements at the governmental- and residential level will identify 

gaps.  

 

At the government level, the focus will be on which strategies and policies the 

government implements regarding the drinking water issues. The physical adaptation 

strategies are important, as well as the degree to which they include residents. Thereby, 

the priorities and mindset of the government can clarify how their strategies can be 

understood.  

 

The residents’ level will focus on residents' practices and experiences regarding drinking 

water problems. To understand their behaviour regarding drinking water, it is important 

to first understand their daily practices. After understanding their daily practices, the 

reasons behind these actions can be discovered. Besides, it is important to understand 

the resident’ view and expectations towards the government.  

 

While assessing the strategies and practices regarding adaptation the various relevant 

aspects of the problem will be distinguished. Furthermore, information about the 

backgrounds and causes of the water-related problems and the hypothetical gap will be 

collected. The links that will appear from the data collected will be highlighted. These 

links could be shortcomings or other characteristics of both government and residents. 

This research will focus on the disconnecting elements that cause the gap in terms of 

adaptation for drinking water between strategies and practices. Assessing these elements 

will provide information about the environment that the policy aims to target and the 

(dis)connection it has with residents. The results of this thesis could be used to find 

adequate solutions to the issue. 

 

To get this information it is relevant to first understand the drinking water problems in 

Tambak Lorok extensively. Besides that, it is crucial to understand the adaptation 

strategies that the government implements. Likewise, will be focussed on the practices of 

residents regarding water in their daily lives, and how they experience the government. At 
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last, the overall essence is finding the (mis)match between these governmental strategies 

and residents' practices.  

 

1.4 Research question  

The main question of this research is: 

 

What is the gap between governmental strategies and the practices of residents in terms of 

water adaptation strategies for drinking water, and what are the causes, in the coastal area 

Tambak Lorok, Semarang, Indonesia?  

 

The main question will be answered via four sub-questions: 

I. What are the characteristics of the research area regarding drinking water issues? 

II. What are the governmental adaptation strategies regarding drinking water and 

how can they be understood? 

III. What are the residential experiences and practices regarding adaptation for 

drinking water and how can they be understood? 

IV. Which factors are causing a gap between the governmental adaptation strategies 

and residential practices, and why? 

1.5 Reading guide   

The goal of this research is to answer the research question. To do so, this thesis upholds 

a structure. First, chapter 1 gave an introduction regarding the project framework, 

relevance, objective, and the research question. In chapter 2 an elaboration of the main 

concepts in the theoretic framework takes place, after which a conceptual model is 

presented. Chapter 3 of the thesis explains the methodology used in this thesis, including 

the research strategies, data collection, research site, processing data and the limitations. 

In chapter 4, the empirical results of the thesis are discussed, the four sub-questions are 

divided into four subheadings. The first subhead is about the local context and 

characteristics regarding drinking water. The second subhead in about the governmental 

adaptation strategies regarding drinking water. The third subhead explains the practices 

of residents regarding drinking water. The last subhead discusses the causes of the gap 

between government and residents in terms of adaptation, obtained from data of the 

previous subheadings. In chapter 5 conclusions are drawn by first answering the sub 

questions, and then the main question. In chapter 6 recommendations regarding Tambak 

Lorok and further research are given. Chapter 7 explains the limitations that have 

appeared in this research. Furthermore, the appendices contain the interview guides, list 

of interviewees and an overview of the codes that have been used for analysing the data.  
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2. Theory 

2.1 Theoretical framework 

To elaborate deeper on the context of urban water adaptation strategies regarding 

drinking water, first the term ‘urban water’, ‘drinking water’, and ‘adaptation’ needs to be 

defined. Urban water can be defined as all water existing in the urban environment and 

incorporates an examination of groundwater, surface water, sewage and other 

wastewaters, stormwaters, flood services, and techniques to improve the efficiency and 

protection of natural urban landscapes (Government of Western Australia, n.d). The most 

critical urban water system is drinking water. Drinking water systems are responsible for 

producing and distributing water that is suitable for human consumption and in enough 

quantities to satisfy the needs of users. The system contains one or more water sources, 

water treatment and storage plants, and a network of underground pipelines. The 

vulnerability of drinking water systems is dependent on the materials, technologies, 

geographical location, and the way they run their functions (Quitana, 2020). Adaptation is 

the act or process of changing to better suit a situation (Swart et al, 2014). In this case, the 

situation is land subsidence due to extraction of groundwater. Adaptation can be 

classified into top-down and bottom-up approaches. Top-down means that decisions are 

made by the government, while bottom-up gives all stakeholders a voice in making 

decisions. The bottom-up approach departs from socio-economic developments, e.g., 

adding climate concerns as pressuring factors. In the area of adaptation, developing and 

applying tools are mostly done in the top-down category (Wijaya, 2015). To establish 

adaptation a multidisciplinary approach is required, and multiple policy domains must be 

covered (Swart et al, 2014).  

 

This chapter will explain the most important concepts and theories that are used in this 

study, including drinking water in Semarang, the pressure on urban water and urban 

water adaptation strategies, how to establish practices out of strategies and what a gap 

between government and residents’ entails.  

2.1.1 Drinking water in Semarang  

Drinking water needs must meet in quantity and quality. There are different ways to obtain 

drinking water. The way in which Semarang obtains water and what impact this has on the 

local environment will be explained.  

 

In Semarang freshwater is sourced from groundwater or surface water. There are three 

ways to obtain this water that will be explained below, these are:  

- Piped water  

- Bottled water 

- Groundwater  
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Piped water 

The accountability to deliver piped water supply services is on PDAMs (Perusahaan 

Daerah Air Minum), which started arising during the colonial period. The piped water 

supply services are quite complex, as many government institutions have responsibilities 

for their operation. Therefore, most PDAMs face many operational and financial problems. 

In Indonesia, most of the service coverages cover below 30% of the total population 

(Hadipuro, 2010). The gap in PDAM coverage have resulted in the emerge of bottled 

water, small-scale water supply providers and self-provision methods using shallow wells 

(Hadipuro & Indriyanti, 2009).  

 

Bottled water  

Bottled water has become the most reliable drinking water source, but it is expensive. 

Those who can afford it tend to rely on bottled water for drinking purposes. Bottled water 

business started arising in the seventies, when the first bottled water company, Aqua, had 

started. The company began to grow due to the success of reaching the high potential 

low-class market, the market segment that is not reached by the piped water supply. 

Thereby, refilled bottled water kiosks have made a big appearance in almost every city in 

Indonesia since 2002. People purchase water from kiosks by refilling their own bottles of 

20 litre capacity (referred to as galon in Indonesia) (Hadipuro, 2010). 

 

Groundwater extraction  

Groundwater use in Semarang has been started since the first deep wells drilling in 1841. 

The number of deep wells increased strongly due to rapid growth in housing 

development and the industrial sector (Putranto, 2011). The limited coverage of piped 

water supply created a business opportunity for small-scale water suppliers using 

groundwater. Research of Foster (2001) shows that groundwater has been the preferred 

source for water supply, due to the relatively low cost and generally high quality. 

Groundwater is being exploit widely for industrial and private use, although the 

environmental impacts are devastating. All commercial groundwater well providers, who 

are selling water to the local neighbourhood do not have groundwater extraction permits. 

Without these permits, excessive groundwater extraction cannot be avoided. The 

sustainability of groundwater management is therefore in question (Hadipuro, 2010). 

Groundwater is also being extracted by shallow wells, these are pumping water less than 

8 meters deep, as deep wells go down to 100 meters deep. Shallow wells are considered 

as a last resort because of the quality, which is in most cases insufficient for drinking. The 

quality of the water is contaminated by seawater intrusion and pollution. Although the 

quality is bad, the costs are low, this makes it suitable for less valuable activities as 

washing and bathing (Hadipuro, 2012). The quality of shallow wells is so poor that it 

cannot be qualified as drinking water. In this thesis, these shallow wells are not further 

mentioned because the amount of people using it is too little.  

 

Changes in land use, especially human activities are influencing groundwater utilization. 

Mostly, groundwater is used in places where there are no piped drinking water services. 

The use of groundwater often occurs in Semarang. This is damaging the environment by 

contaminating groundwater, lowering the level of groundwater and land subsidence. In 
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figure 1 the prediction of coastal flooding impact with land subsidence is shown. The map 

shows how the risk of coastal floodings is expanding onshore. The environmental 

conditions of the settlements in the coastal area have deteriorated, but communities 

continue to live in these locations. 

 

 
Figure 1: Prediction of coastal flooding impact (Abidin et al., 2015) 

 

Unfortunately, the city areas that are affected are not balanced. The residents in the flat 

coastal areas are mostly low-income citizens. These areas are also the areas experiencing 

the most flood events. In the more elevated hilly South, the incomes are also quite low, 

but these people are having a more upscale life than the industrial workers and fishers 

below (Drosou et al, 2019).  

 

In 2019, still, 40% of people in Semarang used non-piped water systems. The government 

seems to have not provided facilities and infrastructure to fulfil the availability needs of 

drinking water. During the dry season, some areas in Semarang often experience a 

drinking water crisis. Even the groundwater is experiencing drought then. The limited 

local budget makes the installation of drinking water channels even more difficult because 

it requires large investments (Rahdriawan et al., 2021). 

 

Research by Rahndriawan et al (2021) shows what happens when the government’s ability 

to meet the needs of its citizens is not present: community-based services occur. For 

example, a community-based self-contained water supply tank tower (figure 2) can 

damage the environment by extracting groundwater. Climate change is influencing the 

daily lives of communities, but there is a lack of knowledge about the impact of climate 

change on groundwater by the communities that utilize this groundwater.  
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Figure 2: Community-based self-contained water supply tank tower (Rahdriawan, 2021) 

2.1.2 Pressure on urban water  

There are many factors influencing urban drinking water problems. Climate change, 

population growth, urbanization, and lack of infrastructure are the most concerning 

factors in developing countries.  

 

The consequences of global climate change are having an impact on drinking water in 

several ways. To start, climate change is influencing weather patterns around the world. 

The frequency and harshness of extreme weather events such as floods, heatwaves, 

droughts, and heavy rainfall are influencing the condition of urban water (Goodess, 2013). 

The urbanized structures in combination with heavy rainfall can lead to lower chemical 

and microbial water quality in surface waters caused by sewer overflow events (Khan et al., 

2014). Thereby, the runoff overflow starts carrying peak concentrations of waterborne 

pathogens in water (Schijven, 2013). The contamination with pathogens of water was 

detected after a large urban flood in Jakarta. The water services on a small scale that use 

surface water resources (rivers) for drinking water are more vulnerable because of the lack 

of technical knowledge and support which results in low adaptation capacity (Delpla, 

2011). Not only surface water can be contaminated, but also the groundwater wells were 

affected after the urban flood, meaning that groundwater supplies are not guaranteed 

from surface water contamination (Phanuwan et al., 2006).  

 

Extreme weather events also entail a lack of rainfall. Periods of drought can drive 

collected sediment and nutrients in a water catchment, this leads to sudden influxes to 

reservoirs and streams (Wright et al., 2014). These elevated nutrient concentrations and 

warm temperatures can develop algae and cyanobacterial blooms, which decrease the 

water quality. During droughts, groundwater levels are decreasing due to lower recharge 

rates and increased pumping. This leads to the intrusion of seawater in coastal areas, like 

Semarang (Bouzourra, 2015).  
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Handayani et al (2019) produced an overview of 4 factors that summarise the causes of 

the water crisis in big cities in Indonesia. These factors are summarizing the large-scale 

issues that Semarang is facing regarding water. In this research, these factors will be 

included as drivers behind the gap between government and residents. The factors that 

cause a decrease in water quality in big cities in Indonesia are:  

1. The rate of population growth and movement to urban areas is quite high 

2. Land use that does not pay attention to soil and water conservation. The 

construction of many buildings in big cities does not comply with the ratio of used 

land to open land, thereby disrupting the process of absorption of rainwater into 

the ground 

3. Quite a high population growth and domestic, industrial, erosion, and agricultural 

activities 

4. Excessive groundwater exploitation by office buildings, hospitals, shopping 

centres, apartments, laundry entrepreneurs, and other buildings (Handayani et al, 

2019, p.52) 

 

2.1.3 Urban water adaptation strategies  

To act on the problems regarding drinking water mentioned above, adaptation strategies 

are needed. The study of Tjandraatmadja et al (2013) has distinguished four adaptation 

strategies to improve the overall sustainability of urban water. The strategies contain:  

- Management  

- Efficiency  

- New resources 

- Mindset  

 

These adaptation strategies are not concrete concepts, but more overarching strategies 

that can lead to sustainable water use. The adaptation strategies will therefore be further 

defined below. 

Management  

Since the birth of cities, water management paradigms have tremendously evolved, from 

the most elementary aim of protected water supply to flood protection and a water cycle 

city (Brown et al., 2009). The transition of water management is accompanied by the 

increasing awareness of the deeply rooted complexity of the urban environment (Bach et 

al., 2014). The rapidly escalating urban demands for water as well as the demand for 

making urban water more climate-resilient leads to a rapidly revolutionary response 

(Bahri, 2012). Traditional management was fragmented with all components independent 

from each other. Nowadays, water management is moving towards mixed management of 

the diverse urban water components such as distribution, sewerage, wastewater 

treatment, and environmental carriage. Including and considering all these components 

and their interactions is known as ‘integration’. Earlier decades persisting of the complex 

phenomena urban growth, floods, and droughts, and degradation of natural water 
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sources, have caused the appearance of the principles of Integrated Urban Water 

Management (IUWM) (Bach et al., 2014).  

 

Integrated Urban Water Management includes sanitation, stormwater, water supply, and 

wastewater. To achieve sustainable, economic, social, and environmental goals, IUWM 

calls for the adjustment of urban development and basin management (Bahri, 2012). In 

addition, IUWM incorporates the assessments of the quantity and quality of water 

resources, current, and future demands, and adapts to the effects of climate change. If the 

conditions of IUWM are implemented, cities will increase water access by supplying better 

water services and thereby improving the quality of life of urban residents (Bahri, 2012).  

The efficiency of resource use 

The water resource use efficiency is a significant measure reflecting the sustainability of a 

city or sector such as industry, agriculture, and service (Bian, 2014). Population growth, 

economic development, consumption patterns, water pricing, policies, and technological 

innovations are factors that affect resource use efficiency.  

 

The measures of resource efficiency are designed to limit resource extraction and waste. 

The basic meaning of resource efficiency is to reduce the inputs needed for the desired 

output or produce more output with the same level of input, by recycling or reusing 

materials. In the urban sustainability agenda, decision-makers around the world are 

designing and implementing strategies to improve resource efficiency. To assess resource 

efficiency, the whole life cycle should be involved. This can help decision-makers to first 

identify opportunities and later improve resource efficiency. If the resource efficiency is 

high, the environmental impacts will decrease (Dodman, 2017).   

New resources 

Adapting to urban drinking water shortage can be done by creating new resources. These 

could be innovative solutions, like artificial aquifer recharge, desalination, and the reuse of 

wastewater technology (SUEZ, 2022). But they could also be less ‘innovative’, for example, 

the utilization of rainwater as a clean water source (Mukaromah, 2020). Creating new 

resources can be done on the governmental, municipal, or local level. If the government is 

not serving all inhabitants with clean water, inhabitants can produce local community-

based initiatives to create new sources. The gap between the governments’ policy and 

inhabitants’ needs can meet head-on.  

Mindset  

The mindset regarding climate change and the increasing water shortage is important for 

implementing adaptation strategies. Because not only the physical scarcity of water is 

creating a water crisis, but also the inefficient way in which water has been managed. 

There is experience, technology, and knowledge around the world, but a change of 

mindset globally and locally is needed to identify the water-related problems and find 

appropriate solutions (Biswas, 2009).  
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Research shows that the mindsets can subtly yet substantially impact the belief in the 

possibility of, for example, mitigating climate change. Dutchi et al (2020) describe two 

types of mindsets, reactive and proactive. A reactive mindset is characterized as being 

unchangeable and fixed while a proactive mindset would be described as changeable 

and improvable. Staying in the context of climate change, evidence shows that believing 

in the possibility of change and developing solutions, influences the willingness to act 

(Heath & Gifford, 2006). Knowing the mindset could bring insights concerning the gap 

between the informed view and action (Dutchi et al, 2020).  

 

Both government and residents have a certain mindset towards the water issues in 

Tambak Lorok. The mindset of the government towards the issues in Tambak Lorok can 

explain the choice of strategies, priorities, and their relationship with residents. The 

mindset of the residents towards the water-related issues can clarify their practices 

regarding water and their attitude towards the government. Analysing the mindset of 

both parties clarifies causes of the government- residents gap.  

2.1.4 From governmental strategies to residents’ practices  

The strategies that governments are implementing are not always effective. Some studies 

highlight the importance of efforts at the local level, such as enhancing the capacity of 

local users (Holman and Trawick, 2011). Thereby, it is noted that the relationship between 

potential adaptation options and existing local-level adaptation practices need better 

understanding (Smit and Skinner, 2002). Effective adaptation to climate risks, in the long 

run, can be established if the link between existing adaptation practices and the 

government policy framework is understood (Bastakoti et al, 2014).  

 

Füssel and Klein (2006) stated that adaptation requires both facilitation and 

implementation activities. Facilitation refers to activities that enlarge the adaptive capacity, 

this could be scientific research, promoting awareness, capacity building, institutions, and 

governance. It is important for local actors to understand the risks in their region, but 

since most climate studies are on a global scale, detailed information that is required for 

adaptation action is missing (Kirono et al, 2014). 

 

Research about adaptation to climate change in Semarang states that the adaptation 

efforts are too fragmented, lacking a link between climate change strategies, plans, risk 

reduction, urban planning, and other policies. Wijaya (2015) states that this disconnection 

partly stems from the lack of conceptual understanding and is slightly due to the ongoing 

debates about what creates the adaptation, and the question of what well sustainable 

development entails. Local authorities are developing adaptation planning measures. It is 

found that there are more types of adaptation measures established to prevent the impact 

of climate change in the coastal area of Indonesia. However, the performance of these 

local adaptation measures is rarely investigated. The research of Wijaya (2015) is about 

adaptation to climate change, but the specific adaptation to drinking water perhaps has 

the same characteristics. 
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2.1.5 The gap  

To assess the gap between governmental adaptation strategies and residents' practices, it 

is important to know what the gap is and why a gap arises. The gap can be seen as the 

absence of unity (Dozer, 1945). The feeling of separation and disconnection between the 

residents and the government. The intention of both parties may be good, but they do 

not fully understand each other, causing a decrease in implementation for the 

government and distrust of the residents (Zhang et al., 2019). The factors causing a gap 

can differ per issue but are important to understand for solving them.  

 

Research in China showed that residents consider their level of satisfaction by the 

government’s trustworthiness, responsiveness, and performance in public service. So, the 

quality of the government has an important positive impact on the happiness of residents 

(Liu et al., 2020). In many urban areas, the lack of social and economic opportunities has 

triggered the urban poor to express a larger call for a voice in local decision-making that 

can affect their lives. If this call is not responded to by the government, it can cause a lack 

of trust (Liu et al., 2020).  

 

Another factor that can cause a gap between government and residents is the lack of 

information/education. Research by Protik et al (2018) shows a negative relation between 

the citizens’ perceived access to government information and their satisfaction with local 

services. Another research shows that if the gap is reduced, it will allow for increased 

citizen participation and greater accountability and performance of the government (Dal 

Bo & Finan, 2017). A study in Indonesia found that participating citizens in local 

policymaking were more satisfied with policy outcomes than those who did not (Olken, 

2010).  
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2.2 Conceptual model  

The conceptual model is the framework to outline the possible courses of action or to 

present an idea, providing rigor to the research process (The Interaction Design 

Foundation, n.d.). The gap between strategies and practices in terms of adaptation to 

drinking water is the dependent key concept in this model. To find out the causes of the 

gap, both governmental strategies and residents’ practices of adaptation must be 

researched. The strategies and practices of adaptation are analysed through the four 

factors: mindset, new sources, efficiency, and management. These four factors include 

measurable concepts from the theoretical framework. The four factors determine the level 

of adaptation, which helps find the causes that create a gap between municipal strategies 

and residential practices. An extensive explanation of the concepts is found in the 

Theoretic Framework (2.1). 

 

  
Figure 3: Conceptual model of theoretical framework  
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3. Methodology  
The methodology is to explain how the data is gathered to answer the research question 

with the corresponding sub-questions. This will be done by first explaining the research 

strategies. The second section will describe which data is collected and how. The third 

section will clarify the choice of research site. Lastly the method of processing and 

limitations of the research data will be described.  

3.1 Research strategies 

The objective of this research is to research the gap between governmental urban water 

strategies and the practices of residents regarding adaptation to drinking water. The 

adaptation measures that are assessed are adopted from Tjandraatmadja et al (2013) in 

which four options are initiated to improve the overall sustainability of water services. 

Researching the gap between the government and residents regarding adaptation 

strategies for drinking water based on these four options was not yet established in the 

literature. To do so, qualitative research was most suited. This allowed respondents to 

freely explain their experiences, feelings, and thoughts. This generated valuable 

conversations about the subject, especially the question ‘why,’ which sometimes can be 

hard in quantitative methods.  

 

The choice of qualitative research is also grounded in the research philosophy of 

interpretivism. Interpretivism believes that subjective interpretation of and intervention 

can only be the key to understanding reality fully. In this research, the phenomena of 

residents' adaptation practices must be studied in their natural environment. The 

researcher must be aware that researching the environment cannot be done without 

affecting the phenomena studied (Saunders, 2009). In this research, interviewing the 

residents about their water issues could influence their awareness of the subject. Thereby, 

interpretivism admits that there are many interpretations of reality, but these 

interpretations are part of the knowledge they are pursuing (Saunders, 2009).  

 

This empirical research can be described as a case study. While doing a case study, the 

researcher tries to collect an integral insight into objects or processes (Verschuren & 

Doorewaard, 2007). In this case, the process of governmental strategies and residential 

practices of adaptation to water issues. A case study is aimed to learn lessons. In this case, 

the results of the case study in Semarang can be the representative of other coastal areas 

in Indonesia, or other similar countries.  

 

To make statements about the gap between strategies and practices of adaptation to 

drinking water in Tambak Lorok, Semarang, in-depth research is needed. The strategy is 

made to obtain depth, complexity, detailing, and forceful argumentation with the least 

possible insecurity (Verschuren & Doorewaard, 2007). To do so, a small research scale 

suits best, to support the depth of case-oriented analysis that is fundamental to this mode 

of inquiry. The reason for in-depth research is because of the opportunity it gives to 

investigate the gap in a precise way. It will be possible to speak with people about 
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drinking water issues, management, and adaptation strategies and practices. The 

interviews will be done with residents and experts.  

3.2 Collecting data  

This research has three main ways of obtaining data. This section will describe how the 

three different methods of data are collected and processed. The three methods used are 

literature and documents, observations, and in-depth interviews. By combining these 

three different methods (triangulation) the credibility and validity of the research findings 

are increased.  

3.2.1 Literature and documents  

The first part of collecting data is about gathering background information about drinking 

water issues in Semarang. Therefore, literature and documents have been used. 

Furthermore, literature is used to identify the measurements of adaptation strategies for 

drinking water. The four adaptation measures mentioned in the theoretical framework are 

the foundation of the analysis. The collected data is mostly used in the first sub-question, 

for describing the characteristics of the research area. The data is also used for analysing 

the governmental adaptation strategies. 

3.2.2 Observations  

To collect data about the research area and the daily practices of respondents, 

observation is a suiting method. The base for the observation is the theoretical framework 

(2.1) that has been created before the fieldwork, including the four adaptation 

measurements by Tjandraatmadja et al (2013). With the framework in mind, the 

observations could easily confirm or disprove certain findings. 

 

There have been four days of observation in Tambak Lorok. The first time an informative 

tour was given by a member of LPUBTN in Tambak Lorok, explaining the biggest 

challenges of the area. LPUBTN is a non-governmental organization which is busy creating 

education, capacity building and other communal improvements. The tour showed these 

improvements set up together with the NGO, like the community toilet and garden. In the 

evening, a community meeting about waste management was visited as well, with the 

help of a student translating. The second time visiting Tambak Lorok was after the two-

meter-high tides causing coastal flooding on the 22nd of May. The visit was in the 

community garden, but the biggest part of the neighbourhood was blocked by water. The 

interviews were delayed because of the flood. The other two times visiting Tambak Lorok 

the interviews with residents and the chief of RW 15 were conducted. 

 

While doing observations, notes of things related to the water issue have been made. The 

benefit of observation is giving a better understanding of the study area Tambak Lorok. 

The observation will also help give a more complete picture of the gap between 

governmental strategies and residents' practices regarding adaptation to drinking water. 

Thereby, this method will be a useful tool to confirm the experiences of respondents in 
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this research. Lastly, this method will fulfil the function of the triangulation of sources and 

is used in all four sub-questions. 

3.2.3 In-depth interviews with experts and residents  

The most important method of data collection is the in-depth interviews with experts and 

residents. These have provided valuable insights into the topics of water adaptation 

strategies and practices. The in-depth interviews were held using an interview guide (see 

Appendix 1 & 2). The interview guide consists of an introduction of the researcher and the 

aim of the interview. After that, some personal questions about their households and the 

role of water in their daily life. The rest of the questions are not only based on the 

theoretical framework of Tjandraatmadja et al (2013), but also on the daily practices and 

experiences of the residents. The interview guide is important for structuring the 

interviews and making sure to cover all the topics and indicators. The interviews were held 

in a semi-structured way, this makes it possible to ask further about interesting and 

surprising answers that were not foreseen at first. Table 1 shows an overview of the 

interviews. A more precise explanation of data collection per stakeholder is explained 

below.  

 

Nr Date Type of interviewee Person  

1 25/05/2022 Expert  Budi Widianarko  

2 27/05/2022 Ngo-employee Tabitha Nindya  

3 27/05/2022 Resident  Nur Azizah (Female, 37) 

4 27/05/2022 Resident  Sri Wahyuni (Female, 51) 

5 27/05/2022 Resident  Yuli (Female, 37)  

6 27/05/2022 Resident  Prima (Female, 19)  

7 28/05/2022 Resident  Rita (Female, 50) 

8 28/05/2022 Resident  Diah (Female, 21)  

9 28/05/2022 Resident  Ayo (Female, 21) 

10 28/05/2022 Resident  Suharno (Men, 65) 

11 28/05/2022 Resident  Lin (Female, 19)  

12 28/05/2022  The Chief of RW15 Slamet Riyanto (Men, 53) 

13 10/06/2022 Expert  Bosman Batubara  

14 14/06/2022 Expert  Wigke Capri  

Table 1: Overview of interviews  

 

Experts 

Interviews with experts will give valuable information about Semarang, water issues, 

residents’ behaviour, and the gap between the government and residents. The experts 

that are interviewed have been reached through Unika University. Here follows a more 

detailed explanation of the experts and their abilities.  

 

Slamet Riyanto, the Chief of RW15. The leader of an RW addresses overarching issues of 

the area. The role of the Chief is to be the bridge between government and residents. His 

job is to inform the government about what people need. Riyanto is 53 years old and has 

been living in Tambak Lorok since his birth. This makes Riyanto both resident and expert 
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in this research. He knows how it is to live in Tambak Lorok, but he also knows how the 

residents are behaving, their needs and how their connection with the government is. But 

this makes it also interesting because his view could be influenced by the government. 

 

Tabitha Nindya is an employee at the non-governmental organization LPUBTN. Nindya is 

very busy with a lot of bottom-up projects to improve RW15. RW15 is their pilot project 

including community toilet building, a community garden, and education on several 

topics. The NGO is really connecting and including the residents in their projects. This 

distinguishes LPUBTN from the government or other organizations by being concerned 

with the neighbourhood in the long term. Nindya’s knowledge about the neighbourhood, 

the residents, and the water are very extensive and transparent.  

 

Budi Widianarko, professor of Food Ecology & Safety at Soegijapranata Catholic 

University, Semarang. He is a teacher for 26 years. Not only has he done a lot of academic 

functions within the university, but professor Widianarko has also been involved in several 

non-governmental organizations at local, national, and international levels. Besides, 

Widianarko is the advisory council of Semarang City’s Development (United Board, 2022). 

The knowledge of professor Widianarko about the government’s views, ambitions, 

strategies, and plans was a revelation. Furthermore, his knowledge about the view of 

residents and factors causing the gap between the government and residents has been 

really broadening. 

 

Bosman Batubara is an expert in groundwater extraction, flooding, and land subsidence. 

Batubara recently finished his Ph.D. about floods in (post-) new order Jakarta. He did his 

bachelor's in Jogjakarta, master's in Brussels, and doctoral in Amsterdam. Currently, he is 

working as a postdoctoral researcher in human geography and spatial planning in 

Utrecht. Batubara lived in Semarang and has been to Tambak Lorok several times. 

Batubara’s technical knowledge of the water-related problems and practical solutions 

were essential. Furthermore, his research in Jakarta created a lot of knowledge about the 

emergence of neighbourhoods such as Tambak Lorok and informal settlements. His 

technical knowledge has enlightened this research.  

 

Wigke Capri, junior lecturer and researcher in gender politics, political ecology, water 

sanitation & hygiene, and more at Universitas Gadjah Mada in Jogjakarta. Capri has a 

master’s degree in Social Policy for Development from the ISS of Erasmus University 

Rotterdam (The conversation, 2021). Capri has done research in Tambak Lorok and 

authored a report concerning which neighbourhood has access to clean water. She has a 

lot of political knowledge and a critical view of the government. This gave new insights 

into the influence of political parties and the environment of the government.  

 

Interviewing experts with these different specialties and a broader view of the topic has 

given a completer picture of the links and (mis)matches between the government and 

residents. The in-depth interviews with experts are used in all the sub-questions.  
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Residents  

The empirical data about the practices of residents in this research was obtained through 

in-depth interviews with residents of Tambak Lorok. To conduct the interviews permission 

of the Chief was needed. After signing a letter that the Chief accepted, a voluntary from 

LPUBTN asked which residents wanted to take part in this research. The interviews took 

on average 25 minutes. It was important to interview the residents of Tambak Lorok to get 

insight into their views on this issue. Without interviewing residents this research would be 

too one-sided and outcomes will be malformed. The most important subjects that are 

discussed with the respondents were: 

- Water in their daily life  

- Choice of source 

- Water-related issues  

- Their view on the government  

- Adaptation practices 

 

As already mentioned, the interviews were conducted with the help of a student 

translator. The interviews were translated beforehand, so the subjects, intentions and 

method could be discussed with the translator. The translator has made some questions 

more ‘subtle’, because of the sensitivity of some subjects such as income or politics. The 

student translator also helped to see through ‘dishonest’ answers.  

3.3 Research site 

The choice of research site was made after the proposal presentation at the university with 

the experts present. An employee from the non-governmental organization LPUBTN 

suggested doing the research in the city district of Tambak Lorok. The land subsidence 

and the use of groundwater as sources are in this area problematic. Thereby, the fact that 

Tambak Lorok is a coastal area, makes the land subsidence more concerning because of 

the floods. Tambak Lorok has been an informal settlement for a long time. Therefore, it is 

even more interesting how the relationship between the government and residents is. In 

Figure 4 the location of Tambak Lorok in Semarang is visible.  

 

 
Figure 4: Localizing Tambak Lorok (Akbar et al., 2019)  
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The city of Semarang falls under the authority of the province, holding 16 districts. These 

districts are divided into several sub-districts, these can be villages or urban areas. These 

sub-districts are the lowest form of administrative government. Government officials 

appoint the leaders of these sub-districts. These sub-districts are divided into residential 

groups as well, these are called Rukun Warga (RW). The Rukun Warga holds 8 to 10 

neighbourhood associations, also known as Rukun Tetangga (RT). These Rukun 

Tetangga’s contain about 150 to 250 residents (Yuliastuti & Widiastomo, 2015). Leaders of 

the neighbourhood associations (RTs) have the task to analyse and solve local problems. 

The same goes for the leaders of the RW that address overarching issues. Both RTs and 

RWs fulfil the role to bridge the gap between government and residents (Roth, 2018). 

Roth (2018) states that it is important to know, that the neighbourhood associations are 

not an official governmental part. But the leaders of these RTs are mostly important public 

figures. 

 

Tambak Lorok administratively consists of four (RW12 through RW15) community units. In 

this research, only residents and the Chief from community unit 15 are interviewed. These 

community units are particularly important because in this area, intervening through 

community agreement physically is made the main priority (Nugroho et al, 2021). In figure 

5 below, the division of the community units 12 to 15 is shown.  

 

 
Figure 5: Administrative boundary map of Tambak Lorok (Sunarti et al, 2018) 

3.4 Processing data  

This paragraph will explain how the data has been processed. First, the observations in 

the research area are captured in photos. While taking photos, the permission of the 

people in the photo has always been asked first. The interviews taken with experts and 

residents have been recorded by phone. The recordings are only done with the 

permission of the respondent. The voice records have been transcribed to Word. The 

transcripts with residents are a combination of direct translations and narrated translations 

of Nola, the student assistant.  
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The transcripts of the interviews are coded and analysed. This has been done with the 

program Atlas.ti, which is helpful with transcribing and creating codes. The codes that will 

be used are created out of the operationalization chapter of urban water adaptation 

strategies and belonging concepts (Theoretical framework 2.1). This will show which 

adaptation strategies and belonging, or other practices are present and which 

characteristics it has and the more detailed drives behind the strategies and practices. 

While writing the results, some codes have been changed, added, or deleted. Therefore, 

this research is characterized as an iterative process. The different codes with their 

frequency of use are shown in Appendix 4.  

3.5 Limitations data  

During the interviews, the language barrier has been a limitation. The interviews with 

residents were held in Indonesian and translated to English, this could sometimes distort 

the interpretation of the questions or answers. To prevent this, the interview guide had 

already been translated to Indonesian before starting the interviews. The resident's 

responses were never translated to the letter but were small summaries of their answers. 

The interviews were done in the local garden, where a lot of children were playing, 

mosques praying loudly through speakers, and people working hard raising the roads. All 

these people and activities could sometimes be slightly distracting during an interview.  
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4. Exploring the gap 
In this chapter the results of the fieldwork which have been conducted in Semarang and 

the community of Tambak Lorok will be described. The results are based on literature, 

observations, and in-depth interviews with residents and experts. The results are 

described and explained based on the four sub-questions. Each paragraph starts with a 

brief introduction of the sub-question and how it will be answered.  

4.1 Characteristics of the research area   

The first sub-question of the research is ‘What are the characteristics of the research area 

regarding drinking water issues?’. This first sub-question is the bridge between the 

chapters that frame this study and the following sub-questions that lay out the empirical 

data. This first research question is meant to discuss the context of the study area, so the 

empirical data will be clearer to interpret. This sub-question is answered mostly using 

literature. In the first section, the required political background of Semarang is discussed. 

The second section holds information about the research area Tambak Lorok. The third 

section entails information about the water provision in Tambak Lorok.  

4.1.1 Political background  

It is important to clarify the political layout of water in Indonesia and particularly Semarang 

in this thesis, as this influences and causes the hypothetical gap between the government 

and residents. Thereby, it is discussed who is responsible for drinking water. The 

ambitions of the government are also reported.  

 

Water policy  

The national responsibilities for policy for the water sector are shared among several 

ministries. For example, the Ministry of Health is responsible for water quality and the 

Ministry of Industry and Trade is responsible for the regulation of bottled water. The 

coordination between departments and other stakeholders is done by the National Water 

Supply and Environmental Sanitation Working Group. The strategies for the water sector 

are straightened out at the national level. The problems about capacity and funding 

constraints at the sub-national level are mostly due to a lack of implementation (Mulyana 

& Suganda, 2017). 

 

According to the water resource law, the intention is integrated and sustainable water 

resource management. Moreover, it aims at clarifying the responsibilities of the central, 

provincial, and district governments in terms of water resource management, for example, 

the granting of water abstraction licenses. Since 2001, Indonesia faced a transformation to 

a more decentralized system, in which all powers, except certain specifically complicated 

powers, are given to the local government (Akhmaddhian et al, 2017).  
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Service provision  

According to Government Regulation Number 54, which concerns Regional Owned 

Enterprises (BUMD), the provision of water services in urban areas is conducted by the 

Municipal Waterworks (PDAM). The establishment of this BUMD aims to not only generate 

local revenue but also to supply community services. So, the PDAM is not only profit-

oriented but also community-oriented in providing clean water services (Handayani et al, 

2015). There are 319 PDAMs in Indonesia, most of which are small. The smaller PDAMs 

usually associate themselves with Public-Private Partnerships (PPP). The government 

promotes these partnerships in water supply, however, many PPP projects needed to stop 

because of the complexity and difficulty of negotiating the terms between the central, 

regional, and local governments (Sandhyavitri, 2015).  

 

Like most municipalities in Indonesia, Semarang uses the PDAM (Municipal Water Supply 

Company) for water supply services as well. The operational entity used by the Municipal 

Government of Kodya Semarang is currently facing some serious problems. The most 

frequent problem is the inefficiency or poor performance and low productivity (Susilo, 

2002). Susilo (2002) reviewed the company, and the environmental scanning showed 

several aspects that need to be addressed, these were the availability and decreasing 

quality of water resources, inflation vulnerability, increasing pressures from stakeholders, 

and an unclear impact of decentralization. From an internal point, the analysis showed 

that the company was plagued with problems such as poor financial performance, 

operational inefficiency, and lack of employee skills and professionalism (Susilo, 2002).  

 

Ambitions 

The ambitions of the government are important for understanding where priorities of the 

governmental strategies lie. The ambitions that are mentioned here will be further 

assessed in the next empirical chapters  

 

Semarang has long been a transit-oriented city, it was a major port during the Dutch 

colonial era and it is still an important port today. Semarang has ambitions to become a 

popular tourist destination. For example, the government of Semarang attracts tourism by 

including the old colonial city centre Kota Lama on the list of UNESCO world heritage in 

2016. Tourism in Semarang has grown to millions of visitors annually. According to the 

statistics, in 2021 the Kota Lama Site has been visited more than Borobudur (Widianarko, 

personal communication, 2022). Thereby, the number of commercial businesses is 

increased by 23%. The economic growth of this area has resulted in freshwater scarcity, 

but the government remains ignorant and unable to recognize the issue (Handayani, 

2020).  

 

In 2016, the government of Semarang did publish a report ‘Resilient Semarang’. Resilient 

city does not only mean a city that can withstand the current challenges and adapt 

accordingly, but also a city that can develop better in the future. In this report the mayor 

discusses a diverse range of issues: tidal flooding, sanitation, waste management and 

more. To create a ‘Resilient Semarang’ the government created a 6-pillar strategy. The first 

pillar is ‘sustainable water and energy’, here the government admits the risk of water 
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scarcity in Semarang. Thereby, they mention that piped water supply will continue to 

improve water access in the city, even though it’s limited. Semarang named that their 

water and energy consumption must be conducted sustainably. ‘We believe this can be 

accomplished through a series of performance improvement actions of our water 

management systems by promoting innovations in water provision and fostering 

environmentally-friendly behaviours in the community.’ (Semarang City Government, 

2016, p.14). This report shows how the ambitions can sound indisputable, but the 

question is to what extent will these ambitions be accomplished? 

4.1.2 Tambak Lorok  

Tambak Lorok is located in the vulnerable coastal area of Semarang. Semarang is formed 

from alluvial deposits which are relatively young. This causes compaction with the 

belonging land subsidence. The groundwater extraction is increasing this phenomenon. 

In North Semarang, the land subsidence is alarmingly high, namely 8.23 +/- 1.58 cm/year 

(Nugroho et al, 2021).  

 

From 2013 to 2016, Tambak Lorok’s population grew from 9,503 to 30,678 people 

(Nugroho et al, 2021). The population today is still around 30,000 people (Nindya, 

personal communication). Tambak Lorok is known for being one of the largest areas 

supplying marine products to the city of Semarang (Putri & Setyono, 2021). Most residents 

have livelihoods as fishers, traders, and small industries related to fishing. The fishers are 

classified as traditional, because of their traditional use of tools and dependency on the 

weather. This causes their income to fluctuate. Until 2015 Tambak Lorok was considered a 

slum. A lot of industrial and residential garbage was polluting the sea surrounding the 

Tambak Lorok village (Nugroho et al, 2021).  

 

From the start of the development of Tambak Lorok in 1950, the community has mostly 

relied on the informal practice of urban water supply. This is caused by the fact that 

Tambak Lorok once was an undeveloped and illegal area. The governmental pipe 

network is not serving the area (further explained in 4.1.3) (Putri & Setyono, 2021). This 

makes the area more vulnerable to water shortages and in bigger need for adaptation.   

 

4.1.3 Water supply in Tambak Lorok  

In Tambak Lorok 15% of the population gets their water from the piped water supply, the 

remaining 85% gets their water from informal sources (The chief, personal 

communication). Several factors cause the informality of supply. The lack of physical 

infrastructure installation and networked pipe water supply is the most important factor. 

 

First, there is no good access to the networked pipe water supply. This network should be 

provided by PDAM as mentioned in the political background section (4.1.1). The lack of 

access to networked pipe water is mainly caused by the fact that Tambak Lorok's previous 

status was ‘illegal area’ and the lacking conditions under which the area was occupied.  



36 

‘They are not entitled, because how can you serve an area that is not meant to be a 

settlement. So, there is a mismatch between the spatial planning with the reality of 

settlement. First, you settle illegally, but once you get a big group, the government will 

allow it because it’s a difficult situation to decide’  (Widianarko, personal communication). 

This rendered PDAM unable and unwilling to provide piped water for this area (Putri & 

Setyono, 2021). Thereby, the research of Putri & Setyonok (2021) showed that the 

community has a poor perspective on the networked pipe water supply. The community is 

lacking faith in the networked pipe water pressure, quality, costs, and transactions (further 

explained in 4.3).  

 

Secondly, a lack of formal governance causes informal practices in Tambak Lorok. ‘If the 

water from the government cannot enter the area, they cannot survive, so they must adapt 

or be creative to get what you want (Widianarko, personal communication). The city water 

companies have seen this opportunity and have created a big community involvement. 

Thereby, the companies or individual providers provide a mayor incentive for connecting 

to their groundwater networked pipe supply. This community involvement and incentives 

are mayor factors in why communities decide to choose for informal water supply (Putri & 

Setyonok, 2021). In Tambak Lorok the social capital to plan and run their water services is 

strong. Social capital is the networks of relationships among the people in a particular 

society, enabling the community to function effectively. These networks are strong 

because of the close community contact, which partly explains why RW15 has been mostly 

supplying water by themselves. 

 

The final factor that causes the informal practices of water supply in Tambak Lorok is the 

existence of better alternatives for the networked pipe water supply. The better 

alternatives are mostly non-networked practices such as the community water tanks. 

These practices have been the standard for a long time, and the actors behind these 

practices have a considerable influence and power in the area. On top of that, the water 

supplied by these companies has better quality, price, and transaction (Putri & Setyonok, 

2021).  

 

These factors combined make the informal water supply a logical choice for water 

provision in the community in Tambak Lorok. However, the fact that the biggest water 

source in Tambak Lorok is groundwater, increases the already alarming land subsidence. 

This situation is therefore unsustainable. The question is whether the government and 

residents are aware of this issue and are already looking into suitable adaptation.  

4.1.4 Recap of characteristics of research area 

The most important findings from the paragraph are shortly discussed here. First, the 

intention of Semarang’s government is to be integrated and sustainable in water resource 

management. The contradiction here is that the government's ambitions are mainly 

focussed on economy and tourism, making integrated sustainable management 

challenging. Second, the government aims on providing piped water for all inhabitants, 

but PDAM is facing problems such as inefficiency, poor performance and low productivity. 

The piped water supply system does not have the capacity to provide the whole city with 
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clean water. When the government fails to meet the need of its citizens, informal practices 

occur. Tambak Lorok has always relied on the informal practices of water supply. Tambak 

Lorok’s history of being an informal settlement caused the community to rely on informal 

practices regarding water. The informal practices of the area are caused by a lack of 

access to the networked pipe water supply, a lack of formal governance, and the presence 

of better alternatives regarding quality, price, and transaction.  
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4.2 Governmental adaptation strategies  

The second sub-question of this research is ‘What are the governmental adaptation 

strategies regarding drinking water and how can they be understood?’. Answering this 

question will show to what extent the government has an agenda for adaptation and the 

water issues of the residents of Tambak Lorok. To do so, this chapter will entail 

information about the governmental strategies on water and adaptation. The strategies 

will be assessed by the adaptation measures of Tjandraatmadja et al (2013) including 

management, efficiency, new sources, and mindset. As mentioned in the theoretical 

framework (2.1.2), these adaptation strategies are not concrete concepts, but overarching 

strategies that can lead to sustainable water use. The information about the strategies and 

actual practices is achieved by literature study and in-depth interviews with experts.  

4.2.1 Management  

Nowadays, integrated urban water management (IUWM) has the best potential to create 

sustainable cities. As mentioned in the theoretical framework (2.1.2), IUWM entails the 

assessments of the quantity and quality of water, including current and future demands, 

and adapts to the effects of climate change. Not only must these physical factors be 

reached, but also social engagement is particularly important. 

 

The government of Semarang wants to supply 100% coverage of clean water for all 

residents, as is said in the Pamsimas-program. The current system of PDAM can only cover 

70% of the city, due to limiting technique and capacity. For example, in North Semarang 

the existing pipe cannot discharge the water flow fully to the end of the pipe, causing 

negative pressure at the end of the service. In the current condition, the infrastucture 

cannot distribute water continuously because the pipe does not meet the required criteria 

(Priyambodo & Sarminingsih, 2021). To reach the goal of 100% water access, the 

government is building more groundwater wells in Semarang. Building more 

groundwater wells will over time increase the land subsidence. The government is 

focussing on the quantity, ignoring the link between the governmental extraction and the 

sinking soil (Batubara, personal communication). Thereby, the government can have the 

ambition to serve 100% coverage for all residents, but if the quality is below average, 

other problems will occur. Water quality is dependent on the source and the 

geographical location. In areas in close proximity to the sea or rivers, water can be more 

muddy, salty, or can have an unpleasant smell (Capri, personal communication). The 

residents’ choice for groundwater or piped water depends on the quality as well. The 

deep groundwater wells, more than 100 meters deep, have reasonable quality. The piped 

water supply quality is inconsistent, consisting of mud and an unpleasant smell of chalk.  

 

Integrated urban water management also entails adapting to the effects of climate 

change. Semarang, especially Tambak Lorok is facing problems related to climate 

change. Due to rising sea levels, extreme weather, and land subsidence is the tidal 

flooding in this area problematic. The city of Semarang has the ambition to become a 

tourist destination (see 4.1.1). ‘Semarang has a goal, but the tidal floodings are like dust in 

the eyes, they need to get rid of the problem of coastal area’ (Widianarko, personal 
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communication). So, the government is prioritizing the adaptation to climate change, but 

mostly because they just can’t ignore it. ‘If the government thinks there is an urgency to 

fulfil the drinking water, the next 5 to 10 years they will slowly cover the city… But that plan 

just doesn’t exist (Batubara, personal communication).  

 

The last important part of integrated urban water management is social engagement. 

Usually, during the election in Semarang, people from the government will come to 

Tambak Lorok with all kinds of clever ideas and promises. They talk with the local people, 

trying to understand their needs. But once they are chosen, they forget their promises 

(Widianarko, personal communication). ‘They are really great when they do the 

presentations, they show us very big plans, but if you see inside.’ (Nindya, personal 

communication). The government is lacking in having open conversations about the 

problems in Tambak Lorok. The government is in the position of the one in charge, and 

the people think they cannot do anything. ‘That is about the principle we have had since 

100 years ago, we as people have to respect the government, to accept what they are 

doing’ (Nindya, personal communication). 

 

Social engagement can be conducted by bottom-up processes. In Semarang, the bottom-

up process is the norm. But not everyone involving the bottom-up process has the same 

power in their voice. Of course, the government is inviting people from different areas to 

come to meetings. But in this process, especially in city planning, there are people from 

universities, the government, and businesses. So, how can the voice of the local people 

be loud enough against these others? That is why the university and NGOs are important, 

they are in the position to be the voice for these people (Widianarko, personal 

communication).  

 

The government is always working based on priority. Sometimes the priority is based on 

the voice of the people, but only if they are loud enough. The barrier is politics. 

Sometimes, there are communities that are well developed because they have a strong 

voice. But a strong voice is not only in terms of political statement but also in proving 

themselves to become a good community, by doing e.g., urban farming. The local 

government will see that they have the capability to perform. ‘So, it’s about the power 

dynamic as well as the attitude of the community’ (Widianarko, personal communication). 

If the community can show something positive, the government will come, because they 

need to display something as well. For example, the non-governmental organization 

LPUBTN did a project in Tambak Lorok. But due to limiting resources, they could only 

cover RW15 as a pilot project. In RW15 the change and improvement were clearly visible. 

‘So later the government asked us, why aren’t you covering all? Then we were like, what are 

you doing? This is your responsibility. If we cover this, why don’t you cover the rest? 

Instead, he wants us to cover all’ (Nindya, personal communication).  The head of the 

village came to Tambak Lorok, to RW15, taking pictures and claiming it was their project. 

‘We don’t care, because the people know’ (Nindya, personal communication). Since the 

project, many kinds of support suddenly came. It is important to learn the people how 

they can manage themselves, otherwise, the support will not be sustainable. Through the 



40 

projects of the community toilets, waste bank and the community garden the NGO wants 

to build capacity. For them, by them.  

4.2.2 Efficiency  

The efficiency of water use means reducing the inputs needed for the desired output. As 

explained in the theoretical framework (2.1.2), the efficiency can be increased if the 

government involves the whole life cycle of drinking water, to find opportunities and later 

improve. Assessing the efficiency of water use, and the governmental strategies regarding 

efficiency, will present the level of adaptation. 

 

Semarang has been developing various infrastructural projects for sewage, water 

treatment, and distribution. The measures of resource efficiency are mostly limiting 

resource extraction and waste. The government of Semarang does not include limiting 

resource extraction or waste in their strategies. By law, there is no obligation to do so. The 

government is not busy with limiting resources, but it is creating some new sources, these 

are explained in 4.2.3.  

 

The government’s primary focus now is the 100% water coverage for the whole city. To do 

so, the government is pumping a lot of groundwater. As told before, the pumping is 

increasing the land subsidence. But the pumping is not the only thing causing the land 

subsidence. Another cause is the weight of buildings, infrastructure, building houses and 

swamp areas on sediment. The sediment is young and less compact, all these activities 

will accelerate the compaction. So, of those two causes, one is related to groundwater 

use. Stopping the extraction, will not fully stop the sinking.  

 

If the government wants to stop the extraction, they need to supply water. They need to 

extend their pipeline system and create new sources. So, it depends on the conditions 

and abilities of PDAM. ‘Which one is the alternative, the groundwater, or the pipe network, 

which is the right one? Because PDAM also actually has their deep-water wells as well, so 

basically… it’s a type of situation where they are complementing’ (Batubara, personal 

communication). Besides, not only households are pumping water, but also commercial 

buildings, and industrial areas. To stop, the government needs to provide water for them 

as well. At this point, the government does not have the capacity to do so, so these 

companies will keep on pumping.  

 

4.2.3 New sources 

Creating new sources is a way of adapting to urban drinking water shortages. These could 

be innovative (solar water filtration, desalination), but also less innovative (recycling 

wastewater, rainwater harvesting) new sources. Thereby, the level at which new sources 

are created can differ from governmental, municipal to local levels.  

 

The government has diverse ways of catching freshwater. Freshwater in Semarang is 

mostly sourced from groundwater and surface water, including canals, rivers, and small 
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water reservoirs. In the northern part of Semarang, the tidal inundation has a relevant 

relationship with basic sanitation conditions, because the quality of clean water is affected. 

This is caused by the flooding of tidal inundation, this can contaminate drinking water with 

run-off from sewage lines, containment lagoons, or conventional pollution from across 

watersheds (Budiyono et al., 2015). The research of Budiyono et al (2015) assessed the 

risks of the drinking water supply system, which is the private artesian wells, in North 

Semarang. The research shows that all the components of the water supply: source, 

process, distribution, and household connection are all having a high to exceedingly high 

risk. Besides groundwater, surface water is used as a source as well. The surface water 

from the Garang watershed, which is composed of three main river streams, is managed 

by PDAM. This water is used for agriculture, households, industry, fisheries, and tourism. 

Unfortunately, this river is often polluted by domestic waste and industrial effluents. 

Additionally, the land use upstream has changed, because a lot of houses are settled near 

the river. This change in land use associated with economic activities has a negative 

impact on the water quality (Uijanti et al., 2018). A lot of people that use piped water, not 

living in Tambak Lorok, use a Reverse Osmosis (RO) filter. Reverse osmosis removes 

contaminants from unfiltered water, or feed water, when pressure forces it through a 

membrane. After people filter it, they use it for cooking and drinking. ‘Because I also live 

in the lower-lying area, so I don’t think the quality is good enough. Sometimes for daily 

activities I have to put it in very big water storage, I leave it for a night, and the mud will 

sink. That’s the difference with the high land area because the quality is not better’ (Nindya, 

personal communication). The shortcoming of quality and quantity for both groundwater 

and piped water supply requires new sources.  

 

Research by Beek et al. (2019) has assessed alternatives to groundwater extraction to stop 

land subsidence in Semarang. The research distinguished and assessed three main water 

resources: groundwater, seawater, and surface water (figure 6). As discussed before, 

groundwater is not possible because of land subsidence and increased flood threats. 

Seawater is not an option because of the excessive costs for construction, operation, and 

maintenance. According to Beek et al (2019) surface water is the only workable alternative 

to supply water to the coastal area. Surface water includes rainwater harvesting and the 

reuse of surface water. The hard part about using surface water is that big water storage is 

needed (Beek et al., 2019).  

 

Technology Advantages Disadvantages  

Groundwater Few treatment steps required 
No distribution network needed  
No additional investment costs  

Aquifer depletion leading to land 
subsidence and increased flood threats  

Sea water Reliable water resource High CAPEX* (40-60 m euros) 
High OPEX** (±20,000IDR/m3) 
Brine discharge & CO2 emissions 
threaten ecology  

Surface water  Wastewater treatment benefits ecology  
Medium CAPEX (±10 m euros)  
Medium OPEX (±10,000IDR/m3)  

Big water storage required  
 

*CAPEX: Capital Expenditures  **OPEX: Operational Expenditures  

Figure 6: Considerations for different water resources (Beek et al., 2019)  

 

http://www.hoejetypt.nl/letter/Plusminus%20teken
http://www.hoejetypt.nl/letter/Plusminus%20teken
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The government of Semarang already uses and improves surface water as a source. The 

biggest water supply project is the construction of the Jatibarang dam, regulating the 

main piped water supply of PDAM. This dam aims at supplying multipurpose functions of 

flood control, water supply, and generating hydropower. The dam is further upstream, 

which means the quality of the water is better, but still it needs to be processed to use.  

 

In the coastal area of Semarang, the government is also implementing a big new plan. A 

project to build a seawall to prevent the coastal area from flooding (figure 7). With this big 

construction, a reservoir of 225 ha will be realised. This gives the possibility of an 

affordable water reservoir. The reservoir will receive water from the polluted rivers, which 

means a water cleaning process is needed. Thereby, the surrounding industries could 

directly discharge their wastewater into this reservoir. But this solution could be a good 

combination of harvesting rainwater and reusing surface water.  

 
Figure 7: Envisioned dam (Beek et al., 2019) 

 

The seawall, built 3km from the coastal line, will conceivably create great improvements 

for Tambak Lorok. According to Widianarko (Personal communication), the seawall can 

revitalize the area, but it can also have negative side effects. For tidal inundation, it could 

be a significant improvement, but whether the floods will stop is not sure. Technically, it is 

possible, but what will happen if the area is redeveloped is uncertain, because they are 

dealing with people and their environment. ‘A lot of people there do coastal fishery, which 

is a specific kind of fishing, the water needs to be salty. But with the dike, the water will 

become fresh water. So maybe they will get other professions’  (Widianarko, personal 

communication). Professor Batubara is also concerned about the idea of a retention pool 

between the wall and the land. There are several layers. First in terms of quality: the river 

has no standards for drinking water, to be safe for consumption the water must be treated 

which is expensive. The second reason, which makes the pool questionable, is the risk of 

mosquitoes. The hazardous mosquitoes will bring Dengue (virus infection) and therefore 

create a lot of other problems in the Department of Health.  

 

‘Some will be happy. So, they have the prospect that the land will become more expensive, 

Tambak Lorok will be one of the tourist spots, like with the lake, people will see, the 

government will put a lot of money in Tambak Lorok. But at least I expect that not everyone 
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will be happy. It is not that simple to change or adapt to these changes’ (Widianarko, 

personal communication). 

 

Finding new sources is complicated. According to Batubara, cutting the water in the more 

upstream parts of the river could be the best possibility. The east side of Semarang is 

already getting water from there, but it is not enough. Another workable solution could be 

more on the local level, e.g., the government could give out RO filters (Capri, personal 

communication).  

4.2.4 Mindset  

The mindset of the government is important for implementing adaptation strategies. The 

mindset should not be ‘reactive’ but ‘proactive’. If the mindset of the government is 

‘proactive’, this means that it’s changeable and improvable. In this part, not the physical 

adaptation will be assessed, but the mindset behind the strategies. To analyse if the 

mindset of the government is reactive or proactive, some examples will be given.  

 

First, as already discussed in the management part, the most influential and remarkable 

thing about the government, is that they do not have the drinking water issue as their 

main priority. The development that is already made by the government is missing the 

inclusion of environmental consequences as land subsidence. If they were to include all 

parts of the water cycle in their strategies, bigger changes and improvements could be 

made.  

 

The mindset of the government has something to do with responsibility. The 

responsibility to give full access to drinking water does not exist. The government is not 

legally required to provide clean drinking water. ‘If it’s possible to get bottled clean 

drinking water, it’s fine, it’s not their responsibility, the market is the solution’ (Capri, 

personal communication). The government is closing its eyes to the people in Tambak 

Lorok, for whom bottled water can be too expensive. Thereby, the government believes 

that piped water supply can solve the shortage of water and cover all the needs. So, if 

PDAM does not have the ability, they are the only ones to blame. Their mindset in this 

case is reactive and not open to change or improvement. 

 

Another thing to substantiate the reactive mind of the government consists of 

preconceived notions towards the people of Tambak Lorok. The government and many 

others have this mindset, that the people of Tambak Lorok are not open to change or 

improvement (Nindya, personal communication). ‘You haven’t tried yet and you say, ‘the 

people will not do that’’ (Nindya, personal communication). This stigma will not go away if 

the support is focused on getting rid of problems, without some real help. For example, 

the first time the government came to Tambak Lorok to give them the opportunity to use 

the piped water, the government tried to pursue the people with a discount for installing 

the system. This is not particularly wrong, but the focus could also be on education. If the 

people would know how they could make an impact with the piped water and get some 

information and help with the administration, it could make the switch to piped water 

supply easier.  
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4.2.5 Recap of governmental strategies  

The most important findings related to governmental strategies will be discussed. First, 

the government of Semarang wants to provide full coverage of clean water for all 

inhabitants, but the current system can only cover 70%. To reach this goal, the 

government is building more groundwater wells, which increase the problematic land 

subsidence. The government’s strategies are focused on quantity, missing the link 

between groundwater extraction and land subsidence. Thereby, the quality of the piped 

water is inconsistent, consisting of mud and an unpleasant smell. The strategies of the 

government regarding adaptation to clean water are lacking. The government is 

prioritizing the economy and tourism over adaptation and education. In this way, the 

government does not include the residents in their strategies, making their management 

not integrated. The government does have plans regarding adaptation, e.g. the plan to 

build a seawall to protect the coastal area. This plan will create a big freshwater reservoir, 

but at the same time, the livelihoods of residents in this area will drastically change. The 

strategies of the government are missing the connection with the residents. Lastly, the 

mindset of the government is limiting adaptation. The government does not prioritise or 

feel the responsibility for the drinking water issue. By that, the preconceived notion 

towards residents makes them think the residents are not open for change.  
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4.3 Resident’s adaptation practices  

The third sub question of the research is ‘What are the residential experiences and 

practices regarding adaptation for drinking water and how can they be understood?’. 

Answering this third sub-question will show how the residents are experiencing and 

behaving when it comes to drinking water. To what extent do they think it’s an issue, and 

who’s responsibility is this? To do so, the chapter will entail information about what kind of 

role water has in their daily life and their adaptation strategies. The adaptation strategies 

will be assessed by the adaptation measures of Tjandraatmadja et al (2013) which are 

management, efficiency, new sources, and mindset. Thereby, the experiences of residents 

with the government will be included, this will be helpful for finding out the hypothetical 

gap between government and residents regarding adaptation to drinking water. The 

information about their daily life and adaptation practices is achieved by in-depth 

interviews with residents from Tambak Lorok (RW15) and experts.  

4.3.1 The daily water life  

Water has a vital role in the daily life of people in Tambak Lorok. The residents use water 

for drinking, cooking, showering, etc. The residents are not all using the same sources. 

The three most used sources are bottled water, groundwater, and piped water.  

 

Bottled water is drinking water from private companies, like Aqua, they can be bought in 

stores. The twenty-litre bottled water (referred to as galon in Indonesian) are 15.000 

rupiahs (circa 1 euro), and the refill is 5000 rupiah. The source of the bottles is sometimes 

unclear. ‘The refill from the mountain water is the 5000 one, but the original one from the 

Aqua, also from a mountain in Indonesia, is more expensive (Female, 37). This difference 

in price is due to how the water is treated. ‘According to what I can see so far, the refill 

water is only mountain water that is filtered with UV light’ (Nindya, personal 

communication). The residents of Tambak Lorok use this bottled water only for drinking 

because it’s clean, the bottles are too expensive for other use. One respondent said that 

he used the ‘galon’ of water, but only for the children. There are also residents that do not 

use bottled water: ‘We only use groundwater, for 60.000 per week, we use it for 

everything, drinking, washing... Because we are used to it, not because it’s too expensive’ 

(Female, 19). Most residents use one ‘galon’ in two to three days. The payment of bottled 

water is flexible, if the residents cannot pay it this month, they may pay next month. This is 

possible because the people know each other and trust each other.  

 

Groundwater is the most common source of water in Tambak Lorok, 85% is using 

groundwater. The groundwater is used mostly for daily activities such as washing and 

cooking, but by some people, it is used as drinking water as well. Most people that use 

the groundwater as drinking water, boil the water first. ‘A lot of people, think as long as it 

looks good and smells good, they will use it’ (The Chief, personal communication). To get 

access to the groundwater, residents’ call a local well-holder ‘they just have to give them a 

phone number so the underground water is installed for them and doesn’t have to fill out 

any form’ (The Chief, personal communication). The underground water is fluctuating, but 

mostly around 30.000 rupiahs per week or 90.000 per month. The deep wells are mostly 
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around 100 meters deep. There is also a small group of people that use shallow wells, 

around 15 meters deep, the quality is not good because seawater intrusion makes the 

water too salty. Most residents are content with the deep well groundwater. There were 

only two issues that became known in the interviews. When a lot of people are using the 

groundwater at the same time, the pressure is low. ‘One water tank can serve 300 houses, 

so when we are using it at the same time, the pressure is low’ (Female, 37). ‘Sometimes in 

the morning it can be a real problem because everyone is using the water’ (Female, 50). 

Thereby, if there is Rob (tidal inundation), the electricity is sometimes turned off, then the 

pumping system does not work anymore. The residents must improvise with sharing 

piped water or using the bottled water temporary. ‘Yeah, because when the Rob, 

sometimes the electricity goes off, and some people cannot use the groundwater anymore. 

So, then people can help that use PDAM for example’ (Female, 19).  

 

The governmental piped water supply does not have a crucial role in the lives of residents 

in Tambak Lorok. Only 15% of the people are connected to the pipe network. Piped water 

is mostly used for washing and showering, only a few people use it for drinking after 

boiling it. The people that use piped water, always have a groundwater source as well.  

 ‘If there is no flood, people are not used to PDAM. Not everyone that uses underground 

water, has PDAM. But everyone that uses PDAM has always underground water as well’ 

(Female, 50). The residents using piped water explained that they only use it because the 

pressure is always good, compared to the low pressure that the groundwater can have. 

‘So, when the electricity goes off, I can save water to use it if one day the electricity is off’ 

(Female, 51). The residents of Tambak Lorok experience some disadvantages with piped 

water. First, the price, when the piped water supply came to the area, they originally had 

to pay 1.5 million rupiahs (100 euros). But the government gave a discount so they could 

get the pipe connection for 800.000 rupiahs. ‘But not everyone can use PDAM water 

because they have to pay it, a lot of people in here can’t afford it’ (Female, 51). To pay the 

monthly costs of around 50.000 rupiahs, residents need to go to the office, which is a 45 

minutes’ drive from Tambak Lorok. The government is not that flexible with the payment, 

it’s not possible to pay next month if you’re short on cash. The step to switch to piped 

water is even bigger because of the paperwork. To get piped water supply, the 

government needs an ID and information about the household, address, etc. If there are 

problems with the pipe or something else, they call the piped water supply, and they will 

take a visit, but it takes long. Sometimes it takes 3 days before the problem is fixed. ‘A lot 

of things are causing that we do not want to buy it because we must fill these things, and if 

there are problems with the piped water supply, they take it really slow’ (Female, 21). The 

residents don’t have a good experience with the quality as well. Most people know that 

the quality is comparable with the groundwater. But still, the water can be muddy, and 

after boiling it tastes weird and smells like chalk.  

 

The choice of water for people in Tambak Lorok depends mostly on quality, informality, 

and flexibility. When it comes to quality, they prefer to drink bottled water or 

groundwater. The informal settlement caused ‘creative’ people to enter the market by 

pumping water by themselves and selling it. The governmental pipe network was too 
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expensive or complicated to get. Thereby, the use of bottled water or groundwater is 

more flexible with payment and services.  

 

Water has a significant role in the lives of people in Tambak Lorok, they must make 

choices and deal with them every day. It seems that the residents don’t think it’s an issue. 

The problem they face is the Rob (tidal inundation) because all their activities get 

disturbed, including their income. If it comes to water however, most residents are 

satisfied. As long as they have income, they can afford it, and the price stays balanced with 

their other expenses, they seem content. ‘I am not really happy with it, but I accept it and I 

am happy with what we have. It isn’t a problem!’ (Female, 37). 

4.3.2 Adaptation practices  

In this part the adaptation strategies of Tjandraatmadja et al (2013) will be assessed. The 

strategies consist of management, efficiency, new sources, and mindset. By which the 

experiences of residents with the government will be included.  

Management  

To create sustainable cities, integrated urban water management has the most potential. 

As explained in 4.2.1 integrated management entails the quantity and quality of water, 

current, and future demands, and adapting to the effect of climate change. Thereby, the 

social engagement of residents is especially important. This part will explain how 

residents are managing their water, and their opinion towards the government.  

 

Right now, 85% of Tambak Lorok is technically managing their water by themselves. The 

private companies facilitating water are not affiliated with the government. Extracting the 

groundwater and making money out of it, is forbidden by law. But the residents do it in 

the name of necessity (Widianarko, personal communication). ‘It’s because of the history, 

first, they had to buy water from another area, they sold it in containers, but in time they 

thought, why not become self-sufficient? That is what happened’ (Widianarko, personal 

communication). Even though it can be hard sometimes, Indonesian people are easy to 

settle and accept, especially the people in Tambak Lorok. Nindya (personal 

communication) substantiates this with the argument that they have never had any proper 

experience with a good government. They had to accept this situation since they were 

kids. ‘There is no improvement and only a view people who have the experience to go 

abroad and see how the government is doing. So very few people have experience with 

seeing better things. So, if you ask the residents if the government is doing any good 

things, they just don’t know’ (Nindya, personal communication). Another interesting 

question from Batubara (personal communication) was about being included: ‘Do they 

want to?’  

 

The residents are confirming that the government does not help them with water. ‘So the 

government doesn’t help at all, because sometimes the galon water is runned out, and 

then it’s hard to get water.’ (Female, 37).  Sometimes they do help with other things, such 

as food, oil, rice, and other groceries. Regarding water, the government only offered the 
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piped water supply to them. But it is not accessible for everyone, and there is no help 

from the government for applying. Some residents hope for free installation, so they do 

not have to use the groundwater. ‘Because there are many houses using the groundwater, 

which makes the pressure real low’ (Female, 50). Other residents noticed that the 

government is promoting their water, but the regulation is too much work for residents. 

‘Yeah they are giving information, but only about that we have to use their water so…’ 

(Female, 21). 

 

If the regulations and information around piped water supply are too complicated for 

residents, education could be needed. ‘The government doesn’t give any water 

information, but they should because there is a lot of impact of the use of underground 

water, and they don’t know which water they should use for drinking and the government 

doesn’t supply them with knowledge’ (Female, 50). The government only gave them 

information about the fact that they should use piped water. Till now, they only get 

valuable information from the non-governmental organization LPUBTN. Some other 

residents are thinking the opposite. ‘No, they don’t give information, and I don’t need it 

anyway, because I know Tambak has ‘galons’, PDAM, and underground water and that’s 

enough’ (Men, 65). ‘Everybody already knows, so they don’t need education per se’ 

(Female, 19). Even the Chief does not think education is needed. Because when the piped 

water supply first came here, the government already gave a discount. (The Chief, 

personal communication). 

 

It is remarkable that only one female respondent gave the answer that there should be 

more information about the impact. If the residents of Tambak Lorok understand the 

impact of groundwater extraction, they could change the way they manage it. During the 

interviews, the Men (65) and Female (19) that said that they did not need education, seem 

to be the ones that did not know about the impact. Some other residents did know about 

the impact, they knew about the health risks and the land subsidence. If residents are not 

aware of the risks and impact, why should they adapt?  

 

The people of Tambak Lorok do not see the government, and the government does not 

educate them. So do the people of Tambak Lorok think that the government has the 

responsibility to provide them with drinking water? The residents had contrary answers to 

that question. Some think that it is the government’s responsibility, but others think they 

must take care of it by themselves. ‘Well, we all have the responsibility to take care of the 

clean water ourselves’ (Female, 21). Another female explains how they are used to the 

absence of the government: ‘For the government, itself it's not offering any help. But it isn’t 

a problem for her or anyone else because we are used to it.’ (Female, 37). Capri (personal 

communication) has a strong opinion if it comes to responsibility: ‘I believe that the 

citizens can find a solution, but I believe it is the government's responsibility because we 

pay taxes!’. In her point of view, the people in Tambak Lorok have already done a lot of 

things, for the female community, for children, and during the pandemic as well. ‘So, I 

think, because the government is not really serious in solving the problem, and also 

because related to flooding, it becomes politically sexy to fix these problems. It is 
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complicated. It needs a leader who listens to the people.’ (Capri, personal 

communication).  

 

The most important things related to integrated management is that the government is 

only giving the opportunity to get piped water supply. Besides that, there is no education 

or help when it comes to water. The residents of Tambak Lorok manage the water by 

themselves. Mostly because they have always done it like this, and the step to switch to 

piped water is in their eyes, notably big. The knowledge about the impact of using 

groundwater is limited, which makes adaptation to their environment not the main 

priority. 

Efficiency  

Efficient use of water can be reached by reducing inputs for the desired outputs. The 

efficiency of the government (macro-scale) is already assessed in 4.2.2. But the efficiency 

can be assessed on a micro-scale as well. So, to what extent are people using their water-

efficiently? And is that even a possibility?  

 

If you live in Tambak Lorok, you live in a water paradox. There is a lot of water due to 

floods and heavy rain, but this is not the clean water the people need. ‘So, I do not think 

they will come up with the idea of recycling. They have so much bad water, why recycle?’ 

(Widianarko, personal communication).  And indeed, the residents of Tambak Lorok do 

not recycle, but they do care about efficiency. ‘If we shower and there is still water left, we 

save it to wash the dishes’ (Female, 37). And there is also awareness, that this situation is 

not sustainable, but till now it’s hard for them to use the sources that they have efficiently. 

‘We waste a lot of water now. I am thinking about not my children, but grandchildren, so 

maybe we take a lot from the groundwater, what we can’t use again and again’ (Female, 

21).  

New sources 

Creating new sources are important for adaptation to the issues in Tambak Lorok. If they 

want to stop using the groundwater, other sources should be found. These could be 

innovative, but that is not necessary. As discussed in 4.3.3 the level at which new sources 

are created can differ from governmental to local levels. In this part, the new sources will 

be discussed at the local level.  

 

The residents of Tambak Lorok are not busy with finding new sources. Asking the 

respondents about new sources did not provide very valid answers. But those answers do 

say something about the extent to which the residents are busy with finding new sources. 

The absence of finding new sources have been confirmed by the experts as well. This 

could be caused by the water paradox as well (Widianarko, personal communication). The 

residents are active in working and taking care of their houses for the tidal floods. The 

most important thing is that they have clean water, the source is not their first concern. 

There are simple ways to make the piped water clean, residents could use a filter for 

cooking and drinking. But not everyone has a budget for these filters. Residents could 
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also leave the piped water in big water storage for a night, then the mud will sink (Nindya, 

personal communication).  

There could be some ways to create new sources, e.g., harvesting rainwater. But in 

Tambak Lorok (and the rest of Semarang) they must be aware of insects and mosquitoes. 

This makes it risky to do this by themselves (Batubara, personal communication). The 

residents are not that positive about this idea as well: ‘I think it’s not a good idea, because 

there is no place for that. I think it’s a good idea, but not for here. It would be too hard to 

wait for the water as well’ (Female, 50). But this point of view on new sources could 

change, the non-governmental organization LPUBTN is giving training, on how to process 

the rainwater to be able to drink. ‘For example, we have this installation in our communal 

toilet where we can use the rainwater as well. So, we don’t have to be dependent on 

PDAM’ (Nindya, personal communication).  

Mindset 

The mindset is important for the implementation of adaptation strategies. As discussed in 

4.2.4, the mindset should not be ‘reactive’ but ‘proactive’. If the mindset of the residents is 

‘proactive’, it means they are open to change and improvement. It is also important how 

their mindset is about the government; this could explain the hypothetical gap between 

the government’s strategies and residents’ practices. In this part, the mindset of the 

residents will be analysed.  

 

First, most residents do not experience drinking water as a problem. As long as they have 

the income to pay for the water, they’re fine. ‘We have income, so we can handle it.’ 

(Female, 37) But the land subsidence is influencing their life immensely. Every five years 

they need to raise their buildings, and the tidal floods will become worse. ‘We have to pay 

for the building by ourselves, every 5 years.’ (Female, 37). It could be said that their 

mindset is reactive because they are not open to change. But the question is, is this up to 

them or their lack of knowledge? 

 

The people in Tambak Lorok get barely educated if it comes to the impact of water 

extraction. The piped water supply is trying to promote their water facility, but they missed 

the opportunity to educate people on why and how. The residents that do not use piped 

water, don’t use it because they don’t have a pipe network, or it was difficult to fill in the 

papers. But the Chief believes that it is not that difficult at all. ‘So, it is not really a hard 

thing, it’s just that people are lazy! So, it’s not about the education, but about the person 

that doesn’t want to do it’ (The Chief, personal communication). He tried to explain to the 

people, that because piped water is a governmental program, they must know this 

information about the people that will use it. ‘It’s really about the mindset of the people 

that think filling out the form or regulations is hard’ (The Chief, personal communication). 

He also gives the residents the chance to give him the papers and that he will give them to 

the government, so the people do not have to travel far.  

 

The argument of the Chief is contrary to the arguments of the experts. Widianarko argues 

that this ‘reactive’ mindset, can be related to their unconditional acceptance, in Indonesia 

this is described with the term ‘Pasrah’. ‘It can be hard, but they will not complain to the 
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government.’ (Widianarko, personal communication). Nindya argues that it is caused by 

the fact that they never had any proper experience with a good government. ‘Many 

people have put the stigma on them, that they don’t want to change, but the government is 

not putting afford in it (Nindya, personal communication). Capri explains how they do put 

afford into changing and improving Tambak Lorok, but that the government is neglectful. 

‘The mayor was like: I visit here to see how your everyday life goes and I will make policy to 

make your life better. But then… nothing ever happens’ (Capri, personal communication). 

All these arguments show that the people do have a ‘proactive’ mindset, but that the 

carelessness of the government is demotivating the residents. Nindya explains how the 

non-governmental organization is trying to motivate this ‘proactive’ mindset. ‘First, you 

have to see, then you can start to think, and dream. Maybe because they realize they can’t 

expect anything from the government, so they have to do something. That is what we are 

doing here. We need to show people that they must start to do something, you have to live 

your change, and not waiting and blaming the government’ (Nindya, personal 

communication) 

 

4.3.3 Recap of residential practices  

A brief overview of the most important residents’ practices regarding drinking water is 

given below. First, the choice of water source is important for understanding the 

residents’ priorities. There are three sources of water used in Tambak Lorok: bottled, 

ground, and piped. Groundwater is the most common source of water, 85% is using it. For 

residents, groundwater is the best choice in quality, price, and transaction. Most residents 

are content with their water facilities. Only a few respondents knew about the impact of 

groundwater extraction on land subsidence. Thereby, the resident’s relationship with the 

government is lacking, causing the residents to act in their own way, regardless of what 

the government strategies are. Efficiency or new sources are hardly found in the practices 

of residents, this can be explained by the water paradox. Lastly, the mindset of the 

residents towards the government can be described as ‘Pasrah.’ This means that the 

residents may think the government should do something, but they will never tell. Their 

unconditional acceptance towards the government together with no good experiences in 

the past, makes the relationship between government and resident complex.   
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4.4 The gap  

The fourth and last sub-question of the research is: ‘Which factors are causing a gap 

between the governmental adaptation strategies and residential practices, and why?’. This 

last sub-question assesses the hypothetical gap between governmental adaptation 

strategies (sub-question 2) and residential practices (sub-question 3). To do so, the 

striking similarities and contradictions collected are discussed. The question is answered 

by literature and in-depth interviews with residents and experts. The key factors that 

appeared from the interviews with experts and residents are priorities, informality, 

flexibility, participation, education, and short-term vs long-term.  

4.4.1 Priorities 

First, the priorities of the government and residents are not on the same level. The 

government’s priority is to make Semarang an attractive tourist destination. To do so, the 

floodings in the coastal areas must be fixed. The plan for building a seawall is good, but it 

means that the people of Tambak Lorok will have to deal with tidal flooding till the wall is 

constructed. Thereby, it is insecure if the wall will stop the tidal floodings completely 

(Widianarko, personal communication). The government is not prioritizing the actual 

causes of these problems: land subsidence and rising sea level. The rising sea level will 

not be easy to solve at the city level, but the land subsidence could be reduced by 

stopping water extraction. The priorities of the residents are adapting to the daily 

consequences of the tidal floodings. They must raise their buildings, pump the water out, 

and take care of their families. Logically, the residents do not have stopping the 

consequences of water extraction high on their priority list. But e.g., if the land subsidence 

will reduce, they could save money that they would otherwise spend on raising their 

house. But the necessity of the situation does not give them a chance to adapt.  

 

The differences in priorities are causing a gap in the adaptation possibilities. The 

governmental strategies do not prioritize the residential needs of Tambak Lorok. They are 

prioritizing Semarang as a whole, by building a seawall and promoting the city as a tourist 

destination. The involvement and participation of the citizens are not considered here 

enough. When the inhabitants talked about the seawall, they were happy that it would 

probably stop the tidal inundation, but the consequences that the wall will have for their 

daily life (as a fisherman) has not yet been mentioned. This is a sign that the municipality is 

depriving people of information, and not seeing them as a priority. This is confirmed by 

the fact that the people of the government are coming to the area during the elections 

with a lot of great promises. But after the elections, these never come to materialise.  

4.4.2 Informality  

Another factor that causes a gap between the government and residents in Tambak Lorok 

is informality. Tambak Lorok is originally not a legit settlement. This mismatch between 

the reality of people living there and the spatial planning of this area is part of the gap 

(Widianarko, personal communication). First people settled illegally, but then this area got 

really crowded. The government allowed it and supplied some facilities. For example, the 
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government introduced the piped water supply to the area, but they did not facilitate the 

pipe system. So, if people want to use piped water, they must pay a big amount for the 

pipe system. The people in Tambak Lorok are used to not having to rely on the 

government. They survived by creating water facilities by themselves. Self-reliance is a 

quality that arises from informality. This self-reliance causes them to prefer to stay a little 

further away from the government. Both government and residents miss a certain 

willingness to create a bridge. 

 

As said above, the absence of governance has caused the appearance of informal water 

supply. If the water from the government does not reach the area, creative individuals will 

take the opportunity to facilitate the area with groundwater. This phenomenon 

contributes to the gap by making it easier for residents to access water informally rather 

than through the government.  

4.4.3 Flexibility  

Flexibility is also causing the gap between government and residents. The choice of water 

source between piped water and groundwater is explainable by flexibility. The private 

companies facilitating groundwater are more flexible than the government. If you want 

access to the local groundwater pipe system, you only have to call the owner of the well. 

Thereby, if you cannot pay the rent this month, you can pay it the next month without 

consequences. The payment can be done per week as well. The government does not 

have this flexibility when it comes to installation and payment. The installation costs a lot 

of money, and the residents must hand in their ID and some paperwork, residents find this 

too much work. Thereby, the payment must be done at a place 45 minutes from Tambak 

Lorok, and the government does not accept postponement of the rent. Lastly, if there is 

something wrong with the piped water installation, it can take 2 to 3 days before someone 

will come to repair it. 

 

The alternative of piped water supply, the local groundwater is for residents a better 

choice of flexibility. The desire for flexibility is related to informality as well. The residents 

of Tambak Lorok are more familiar with this flexibility than the regulations that the 

government entails.  

4.4.4 Participation  

In terms of policy, Indonesia has introduced a ‘community-based’ policy to solve 

problems. This means that the government is using the bottom-up approach. Capri 

argues how this goes in reality: ‘It’s community-based, which is prioritized by the 

politicians, so that’s not really bottom up’ (Capri, personal communication). Capri aims on 

the fact that the government claims to be bottom-up, but in reality, it is still the 

government that decides. Widianarko confirms this argument, bottom-up is the norm. But 

not everyone involving the bottom-up process has the same voice and power. So formally, 

the residents will be included, but the people in charge decide (Widianarko, personal 

communication).  
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In this issue, the lack of governmental faith in residents of Tambak Lorok plays a significant 

role. The lack of trust widens the gap between them. The stigma that lives under the 

government, that the inhabitants of Tambak Lorok are very stubborn, is still there. This 

stigma causes that the government does not have faith in the residents to be open for 

change. But the same goes the other way around, the people in Tambak Lorok also have 

little faith in the government, because they have always been absent. They have never had 

good experiences or help from the government. This phenomenon is self-perpetuating 

because the government thinks they are too stubborn for help, and people already expect 

the government to have nothing good in store for them.  

 

On the contrary, the work of the non-governmental organization LPUBTN shows that 

participation can have a wildfire effect. The waste-management project showed how the 

inhabitants of Tambak Lorok are open to change and improvement if you provide the 

right framework. A framework of capacity building, education and most importantly 

purpose. The project showed that if the community works together in collecting garbage, 

the overall area will be cleaner. If other residents of other regions see this, they will get 

motivated to collect waste themselves, because they see the difference.  

 

4.4.5 Education 

The adaptation of water issues is also limited by a lack of education. If the residents in 

Tambak Lorok do not get educated about the issues of water, the gap with the 

government grows. In the interviews with residents, almost half of them, was not aware of 

the impact of groundwater extraction or health risks.  The government does not give any 

information about drinking water. The only information residents receive is about how to 

purchase piped water. This gives residents the feeling that the government only cares 

about their money.  

 

This gap of education is clearly visible in the following issue. The government is 

promoting piped water supply in Tambak Lorok. If more people will use piped water, less 

groundwater is getting extracted. But not all households have the pipe system that is 

connected to the system. To get piped water, residents must pay a certain amount of 

money for the pipe system (1.5 million rupiah, 100 euros). Thereby, residents need to fill 

in certain paperwork for governmental registration. During the interviews with residents, 

all the residents that would like to get piped water, have not done yet because of the 

paperwork. ‘Because the regulation was a lot of things to do, you have to fill in like ABCD, 

and then I’m like no’ (Female, 21). But the other side of this story, is what the Chief 

explained. The Chief of the area is convinced that everyone can get piped water, but that 

many are too 'lazy' to fill out the papers. Not only he mentioned laziness, but he also 

mentioned education: ‘The education here is pretty low, so we have to be patience’ (The 

Chief, personal communication).  

 

What can be conclude out of this issue, is that the lack of education about the impact of 

groundwater extraction, the health risks and filling in the paperwork is causing a gap 

between government and residents. The government will keep on thinking that the 
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residents of Tambak Lorok are too stubborn to change. But without the knowledge about 

this issue, citizens will not see the need to change. This is confirmed by research of 

Rahdriawan (2021), he says that a change in people’s views about groundwater use is 

needed to minimize the risk of environmental damage. This could be done for example 

through media. Change is needed, especially for the poor, the groundwater extraction 

will not have the potential for the future (Rahdriawan, 2021). 

 

4.4.6 Short-term vs long-term  

Adaptation on drinking water issues in Tambak Lorok is limited by the orientation of 

residents, which is short-term. It is not extraordinary that the residents of Tambak Lorok 

are more focused on short-term thinking. Daily, they are busy earning money, taking care 

of family and the consequences of tidal floodings. Short-term thinking is also related with 

priorities, informality, and flexibility.  

 

To further explain this relation, the choice of water source reappears. The residents in 

Tambak Lorok have the choice of water between private companies or piped water 

supply (PDAM). The residents' priority is to obtain water with quality, convenience, and a 

decent price. The private companies in Tambak Lorok know this, and act in response. The 

residents can easily get access, the payment is weekly and flexible, and the price is good. 

Thereby, the reason to not get piped water supply, is mostly filling in the paperwork and 

the quality. These are all more short-term oriented reasons to access water from private 

companies extracting groundwater. If their vision and knowledge were more long-term 

oriented, they would consider other aspects in their decision as land subsidence, drought 

and increasing seawater intrusion.  

 

This short-term vs long-term orientation seem to shift a little. The Chief of the area is 

hoping that people do not get access anymore to groundwater or are allowed to open 

wells. ‘I want people to move to PDAM, so people don't use underground water anymore, 

so it doesn't lower the land’ (The Chief, personal communication). Thereby, respondents 

were worried about the access to water on long term: ‘I’m worried about my 

grandchildren, maybe we take a lot of groundwater, what we can’t use again and again’ 

(Female, 21). Another respondent even came with a solution: ‘if people need a permission 

for digging groundwater, the government can make it difficult for them to get that 

permission to dig a hole’ (Female, 50). These are straightforward signs that the residents 

are getting more aware of the problem, but they are unattainable to act, due to the gap 

with the government.  

 

4.4.7 Recap of the gap  

The most important findings regarding the gap between government and residents 

regarding adaptation for drinking water will be given. First, the different priorities of both 

government and residents are causing the gap. Government priorities are focused on 

economy and tourism, regardless of the need for education and adaptation. Residents 
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prioritize making a living and adapting to the tidal inundation. Secondly, Tambak Lorok 

originally is not a formal settlement, causing the appearance of informal water supply in 

the area. The residents are used to be independent of the government, and they like to 

keep it that way. Thereby, the informal nature of residents causes them to desire flexibility. 

Informal water supply is flexible in access, installation, and payment. The piped water 

supply does not have this flexibility, which makes residents choose informal over piped 

water supply. Another reason which causes the gap between government and residents is 

the lack of participation. The government aims to solve problems ‘bottom-up’, but the 

voice of the residents does not reach the government. Participation could help motivate, 

educate, and built capacity in the community. By that, a lack of education expands the gap 

between government and residents. The residents are not informed about water-related 

issues, e.g., the impact of groundwater use. If the residents are better informed about the 

impact of groundwater use, they can make well-considered choices. Lastly, the 

contrasting mindsets of both parties’ limits adaptation. Residents of Tambak Lorok have a 

more short-term mindset, focussed on their daily life. The short-term vision chooses 

quality, price, and transaction over the impact of groundwater use on the long term. The 

government does not seem to include this issue in their strategies. Lastly, the 

preconceived notions of both government and residents are limiting the opportunity for 

adaptation.   
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5.  Conclusions 
The goal of this research is to find causes of the gap between governmental urban water 

strategies and the practices of residents in the vulnerable area Tambak Lorok. Finding 

causes of the gap can help decision-makers and planners to make better decisions about 

the future. To do so, the four aspects of Tjandraatmadja et al (2013) for urban water 

adaptation strategies are used. While assessing the governmental strategies and 

residential practices on these four aspects, it enabled to see the similarities and 

contradictions of both. Chapter 4 has described and explained the characteristics of the 

research area, governmental strategies, residential practices, and the factors causing a 

gap.  

 

This chapter discusses the key findings of the research and formulates the answers to the 

sub-questions. The four sub-questions will lead to the answer on the main question. This 

chapter will start with answering the sub-question and will end with a main conclusion 

presenting the findings of this research.  

5.1 Characteristics of research area  

The first sub question: What are the characteristics of the research area regarding drinking 

water problems?  

 

If it comes to urban water management, Semarang’s intention is to be integrated and 

sustainable. The governmental provision of water in urban areas is conducted by the 

Municipal Waterworks (PDAM). PDAM is facing internal problems such as poor financial 

performance, operational inefficiency and lack of employee skills and professionalism. 

Semarang’s ambitions are becoming a main attraction for tourists. They have already 

implemented different tourist-promoting policies, leading to an increase in commercial 

businesses. The economic growth of this area is leading to an increase in freshwater 

scarcity, but the government does not recognize this issue.  

 

The study area Tambak Lorok is in the coastal area of Semarang. The groundwater 

extraction in combination with young alluvial deposits is increasing land subsidence to +/- 

8 cm/year. Most residents have jobs as fishers, traders and small businesses related to 

fishing, this makes their income often fluctuate. Tambak Lorok’s earlier status was one of 

an ‘illegal area’ and the condition of the area have till 2015 been considered a slum.  

 

If it comes to water supply, only 15% of the residents is getting their water from the piped 

water supply. Therefore, the community of Tambak Lorok relies mostly on informal 

practice of urban water supply. There are several factors causing the informality of supply. 

First, there is no good access to the networked pipe water supply. Secondly, a lack of 

formal governance is causing informal practices. If the government is not active in the 

area, the residents must adapt and be creative to get what they need. The last factor 

causing informal practices is the existence of better choices than the networked pipe 
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water supply. Residents prefer non-networked practices because of the quality, price, and 

transaction.  

5.2 Governmental adaptation strategies 

The second sub question: What are the governmental adaptation strategies regarding 

drinking water and how can they be understood? 

 

The governmental adaptation strategies are assessed by the adaptation measures 

management, efficiency, new sources, and mindset, as described in the theoretical 

framework. These are overarching strategies that can lead to sustainable water use. The 

answers to this question will be filled in the conceptual model.   

 

Management 

On the matter of management, Semarang want to supply 100% coverage of water for all 

residents. The capacity is currently 70% because of limiting capacity. To reach 100%, the 

government is building more groundwater wells, increasing land subsidence. The 

government is too focused on quantity, ignoring the linkage between governmental 

extraction and sinking soil. Thereby, the quality of the water is below average. The water 

in areas close to the sea (Tambak Lorok) is more muddy, salty and have an unpleasant 

smell. 

 

Tambak Lorok needs adaptation to the tidal flooding due to the rising sea levels, extreme 

weather, and land subsidence. The city of Semarang is prioritizing this adaptation because 

they cannot ignore it. The issues of tidal floodings are an obstacle on the road to become 

a tourist destination.  

 

Regarding social engagement, a bottom-up process is the norm. But not everyone 

involving the process has the same power. The government is formally inviting people 

from different areas to meetings, but the voice of local people is not powerful enough 

against the higher educated stakeholders. That is why NGOs and universities try to be the 

bridge between government and residents.  

 

Lastly, governmental strategies are always based on priorities. Sometimes the priorities 

are based on the voice of the people, but only if the government can show something 

positive. The people of the government seem to care only when they can publish 

something to show themselves during elections. The government is lacking in support to 

enable people how they can manage themselves, because this limited support will not 

sustain.  

 

Efficiency 

Semarang has done various projects for sewage, water treatment and distribution. In 

these projects they do not include efficiency, but there is also no obligation in law to do 

so. Regarding efficiency, the governmental extraction of groundwater is increasing land 

subsidence. But next to pumping groundwater are buildings, infrastructure and the young 
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sediment also causes of land subsidence. Stopping the extraction, will not fully stop the 

land subsidence. Besides, if the government stops the extraction, they still need to supply 

water. So, it depends on the conditions and abilities of the piped water supply. At this 

point, the government does not have the ability to do so, so informal businesses will keep 

on pumping.  

 

New sources 

In Semarang, freshwater is coming from groundwater and surface water. The shortcoming 

of quality and quantity for both groundwater and surface water ask for new sources.  

There are three potential water resources: groundwater, seawater, and surface water. 

Groundwater is not possible because of the increasing land subsidence. Seawater is not 

an option because of the excessive costs. Surface water is the only alternative to supply 

water in the coastal area. This could be done by harvesting rainwater, reusing surface 

water. Both alternatives require a big water storage.  

 

The government is active with a big plan, to build a seawall in the coastal area. The dam 

will create a possibility of an affordable water reservoir. The reservoir will be filled with 

rainwater and polluted river water, which means a cleaning process is needed. On top of 

that, the pool could create a risk of mosquitoes bringing Dengue. The seawall will have 

great improvements for Tambak Lorok regarding flood risks but can have a downside as 

well. The livelihoods of people in Tambak Lorok depending on coastal fishery is unsure 

and will drastically change to the detriment of the residents.   

 

Mindset 

First, the government does not have drinking water issues as their main priority. The 

government is ignoring the issues in Tambak Lorok because they believe piped water 

supply can solve the water shortages. So, if PDAM does not facilitate, they can blame 

them. The mindset of the government in this issue is reactive and not open for change.  

 

The reactive mind of the government is also visible in the consisting preconceived notions 

towards the people of Tambak Lorok. The government acts like the residents of Tambak 

Lorok are not open to change or improvement. This stigma will not fade away if the 

government keeps ignoring the importance of capacity building and sustainable 

supporting (education, community oriented).  

 

Conceptual model 

The explanation above shows the governmental strategies towards adaptation for 

drinking water. The adaptation strategies of the government are limited by several factors. 

Most importantly, the government does not prioritize adaptation. Moreover, there is 

limited social engagement, responsibility, and awareness of impact. Finally, the reactive 

mindset of the government prevents the possibility of participation. 
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Figure 8: Illustration of the measurements of governmental adaptation strategies regarding drinking water  

 

5.3 Residential experiences and practices  

The third sub question is: What are the residential experiences and practices regarding 

adaptation for drinking water and how can they be understood? 

 

The residential experiences and practices are examined by assessing the role of water in 

their daily life and the four adaptation measures: management, efficiency, new sources, 

and mindset. Including the residential experiences of the government.  

 

Daily life   

Water has a vital role in the daily life of people in Tambak Lorok. Residents use it for 

drinking, cooking, showering and more. There are three sources of water used in Tambak 

Lorok: bottled water, groundwater, and piped water supply. Bottled water has a high 

quality but are quite expensive. The residents mostly use the bottled water for drinking 

water. The payment is flexible, because the bottles are sold in local stores, and these 

people trust each other. Groundwater is the most common source of water, 85% is using 

it. Groundwater is used for washing, cooking, and some people use it for drinking. Access 

to groundwater is possible via local well-holders. Most residents are content with the 

quality of the groundwater. The problem with groundwater can be the low-pressure 

during busy hours and that the pumping system does not work when the electricity is off 

(during Rob). The piped water supply is only used by 15% of the residents in Tambak 

Lorok. Piped water is only used for washing and showering, very view people use it for 
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drinking. All the residents that use piped water, have a groundwater source as well. The 

residents using piped water only use it when the pressure of the groundwater is low. They 

experience several disadvantages with the pipe networked water. First, not every resident 

is connected to the pipe system, to get this connection, residents must pay a certain 

amount of money. Besides, the payment of rent is not flexible, which can be hard for 

residents with fluctuating income. The step to switch to piped water is also hard because 

of the paperwork, residents find it too much effort to fill in the required paperwork. If the 

network is having problems, the government can take 2 to 3 days to fix the problem. 

Finally, the residents experience inferior quality of the water. The water is known being 

muddy and having a weird smell of chalk. 

 

Adaptation  

If it comes to water management, 85% is managing their water informally. The 

groundwater extraction is forbidden by law, but residents do it in the name of necessity. 

The experiences with the government have never been good and the lack of access 

caused the residents to become self-sufficient. The government is promoting to use piped 

water, but the paperwork and disadvantages are decisive factors for residents to not make 

use of it. But residents are not fully informed about the impact that extracting 

groundwater has on their living environment. If the residents of Tambak Lorok understand 

the impact of groundwater extraction, they could make advised choices regarding their 

water source. The people of Tambak Lorok barely see the government, and never get 

education. That is the main reason residents do it their own way, regardless of what the 

government strategies are.  

 

Efficiency is a concept which is hard to measure in Tambak Lorok. The people of Tambak 

Lorok live in a water paradox. There is a lot of heavy rain and floods, but clean drinking 

water is short. This makes the incentive to recycle water negligible. Nevertheless, the 

residents are efficient with water use, e.g., saving shower-water for the dishes.  

 

New sources are important to adapt to the water-related issues in Tambak Lorok. If 

residents stop pumping groundwater, new sources must be used. The government is 

creating new sources on municipal level, but the residents are not busy creating new 

sources on local level. This can be explained by the water paradox as well, the residents 

are too busy making a living and taking care of their houses. A few residents already 

create ‘new sources’ by filtering piped water. Other residents that use piped water, leave 

the water in a big storage for a night to let the mud sink. There could be other ways to 

create new sources on local level, e.g., harvesting rainwater. This way of creating water 

can be dangerous because of mosquitoes, therewith, the residents do not see that 

happening in their living area.  

 

The mindset is important in the residential- governmental gap. First, most residents do 

not experience drinking water as an issue. But the land subsidence is certainly influencing 

their daily life: the tidal floods become worse, and they need to raise their buildings. The 

biggest problem here, is the lack of education about the impact of water extraction on 

land subsidence. Furthermore, the mindset of residents in Tambak Lorok can be 
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described as ‘Pasrah’, the term that describes the unconditional acceptance towards the 

government. Even if the residents think the government should help them, they will never 

complain. Still, the communal afford that the residents put in Tambak Lorok, have made 

great improvements. The people in Tambak Lorok do have a ‘proactive’ mindset, but the 

carelessness of the government let opportunities slip by.  

 

Conceptual model  

The answers above show the experiences and practices of residents regarding adaptation 

to drinking water. Most importantly, the residents do not experience water as an issue. 

Thereby, their choice of water is not including the impact of groundwater extraction. Their 

experience with the government is not positive and caused a lack in faith. This has caused 

the residents to become self-sufficient. Finally, the misinterpretation of the residents’ 

mindset by the government makes change difficult.  

 

  
Figure 9: Illustration of the measurements of residential experiences and practices regarding adaptation to 

drinking water   

5.4 The gap  

The fourth sub-question: Which factors are causing a gap between the governmental 

adaptation strategies and residential practices, and why? 

 

This last sub question assessed the gap between governmental strategies and residential 

practices. The similarities and contradictions showed factors causing the gap between 

government and residents. The key factors that appeared in this research are priorities, 

informality, flexibility, participation, education, and short-term vs long term mindset.  
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The priorities of government and residents are not aligned. The government’s priorities 

are focused on the economy and tourism. The government is building a seawall to 

prevent Tambak Lorok from floodings, but that is in their own interest so they can 

promote Semarang as tourist destination. The participation or involvement of residents in 

this program is not present, although it will have an enormous impact on their livelihoods. 

This shows that the government is lacking in informing and educating the residents, 

because it is not their priority. The government does not prioritize reducing land 

subsidence, which is possible if they stop extracting the groundwater. Meanwhile, the 

residents are active adapting to land subsidence a by raising their buildings knowing it is 

bailing out a sinking ship. 

 

Informality is also part of the adaptation gap between government and residents. Tambak 

Lorok is originally not a formal settlement. This creates a gap between the people living 

there, and the spatial planning of this area. First, people settled illegally in the area, but 

then the area began to evolve. The government gave permission and started providing 

facilities, e.g., the actual pipe system for piped water supply. The residents of Tambak 

Lorok were used to be independent of the government, so they started providing these 

services themselves. The self-reliance caused them to stay away from the government. 

The earlier absence of governance started the appearance of informal water supply. The 

preference of informal water supply is part of the governmental- residential adaptation 

gap.  

 

The government- residents adaptation gap is also explainable by flexibility. The choice 

between governmental or informal water is mostly dependent on the flexibility. Informal 

water supply is flexible in access, installation, payment, and maintenance. The piped water 

supply does not have this flexibility when it comes to installation and payment. The 

installation is expensive, and residents need to hand in paperwork. The payment must be 

done at the office far from Tambak Lorok and cannot be done after the allotted date. 

Lastly, if there is something wrong with the installation, it can take 2 to 3 days till someone 

will come and repair. The lack of flexibility of the government, or desire of flexibility of the 

residents is part of the adaptation gap.  

 

Participation is important to prevent the government- residents gap. The government of 

Semarang is solving problems ‘community-based,’ but it is still prioritized by politicians. 

So, bottom-up is the norm, but not everyone involving in the process has the same voice 

and power. Besides, residents have a lack of faith in the government, because they never 

had any good experiences or help. The gap between government and residents widens 

because of this lack of participation. The work of NGOs shows that collaborating with the 

community does motivate, educate and help building capacity. 

 

The adaptation gap between government and residents is expanded by a lack of 

education. The residents are not getting water-related information e.g., how the choice of 

water source can have impact on their environment. Furthermore, the government only 

promotes the use of piped water, without giving extra explanation about the impact or 

filling in the paperwork. The government will think the residents are too stubborn to 
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change their source of water. But without the knowledge of impact, the residents will not 

see the urge to change.  

 

The last factor causing the adaptation gap between government and residents is short-term 

vs. long term mindset. Residents in Tambak Lorok have a short-term vision, focussing on 

their daily activities related to priorities, informality, and flexibility. The short-term mindset 

chooses water with quality, convenience, and a decent price over the impact of 

groundwater extraction on the long-term. This short-term vs. long-term mindset seem to 

shift, there were respondents worried about the sustainability of the groundwater use. 

There are straightforward signs that the residents are getting more aware of the issues, but 

the gap with the government is limiting opportunities.  

 

The factors influencing the gap between government and residents discussed above are 

illustrated in the final conceptual model in figure 10 below.  

 

 
Figure 10: Factors influencing the gap between governmental strategies and residential practices  

5.5 Main question  

What is the gap between governmental strategies and the practices of residents in terms of 

water adaptation strategies for drinking water, and what are the causes, in the coastal area 

Tambak Lorok, Semarang, Indonesia?  

 

The above explained sub-conclusions together form the answer to the main question. The 

answer is too complex because of the context in combination with several factors causing 

the hypothetical gap. Therefore, a summary of the most important findings will form the 

main conclusion.  

 

First, Tambak Lorok is a vulnerable area regarding land subsidence, the soil is formed 

from alluvial deposits which are relatively young, causing compaction. The groundwater 

extraction of private well-owners is increasing the land subsidence. The land subsidence 

can be more than 8 cm/year. Residents of Tambak Lorok must raise their buildings every 5 

years.  

 

Secondly, the societal characteristics of Tambak Lorok are influencing the gap between 

government and residents. The history of Tambak Lorok being an informal settlement, has 

been the foundation of the gap. While Tambak Lorok kept on growing, the government 

made the settlement area legit. Although Tambak Lorok is no longer an informal 
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settlement, the behaviour of residents is still self-reliant. The government gave the 

residents the opportunity to connect with the pipe system, although it was quite 

expensive. All this time, the residents have been facilitating their water needs by 

themselves, so switching to piped water supply is for most people no better option.  

 

The governmental strategies entail features that cause the adaptation gap between them 

and the residents of Tambak Lorok. The priorities of the government are focused on 

economy and tourism, neglecting the residential needs as education, high quality water 

and the adaptation to the tidal inundation. The government is coming up short in 

engaging the voice of residents in strategies, making their management not integrated. 

The government does not have strategies regarding efficiency, there is no re-use or 

limitation of input visible. In the matter of new sources, the government is active with 

building a seawall. This seawall will presumably stop the floodings and create a big water 

reservoir, unfortunately with the risk of insects and mosquitoes. On top of that, the impact 

that the seawall will have on the livelihoods of the residents must be taken seriously. 

Lastly, the mindset of the government is too fixed and stubborn with their preconceived 

notions about residents that they are not open for collaboration or help.  

 

The residential practices and experiences certify the adaptation gap. For water, residents 

have the choice of bottled water, groundwater, and piped water supply. Residents choose 

groundwater over piped water because they experience piped water as shoddy quality, 

difficult to sign up and inflexible in payment and maintenance. Moreover, all the 

respondents indicated that they were satisfied with the way things are now, regarding 

water access. But residents are not fully informed about the impact that the extraction of 

groundwater has on their living environment. The awareness of impact could be related to 

their satisfaction with the situation. Regarding adaptation, the residents are not investing 

in creating new sources or efficiency. This can be explained by the water paradox, the 

people are facing tidal inundation every day, their focus is not on this long-term issue. 

Lastly, the mindset of residents does explain the resident- government gap. The mindset 

of residents can be described as ‘Pasrah’, this Indonesian term can be interpreted as an 

unconditional acceptance towards the government. Even though they think government 

should help, they will not easily complain. The residents have never had valuable 

experiences with the government, causing a lack of faith. The people of Tambak Lorok do 

work together, apart from the government, to improve their living environment.  

 

The governmental strategies and residential practices show several factors widening the 

gap between them. The adaptation for drinking water in the coastal area of Tambak Lorok 

is therefore still difficult. The priorities of both parties lie elsewhere. The government is 

prioritizing tourism, while the residents need better education. Thereby, the informal 

nature and desire for flexibility of the area leaves the government aside. The lack of 

participation and education put residents out of the game. Lastly, the different mindset 

and their preconceived notions about each other widens the gap. All the factors 

influencing the gap between government and residents is shown in figure 11 below.  

 



66 

 

  
Figure 11: The government- residents gap in drinking water adaptation strategies  
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6. Recommendations 
This chapter discusses recommendations that arise from this research. The gap between 

governmental strategies and the practices of residents in terms of water adaptation can 

be narrowed. First, practical recommendations on this issue will be given, targeting 

government and residents. Thereupon, recommendations for further research will be 

proposed.  

Practical recommendations  

That the government strives to supplying 100% coverage of clean water for all residents 

sounds like an efficient option to reduce groundwater use. If the government wants to 

supply water, then they should use surface water as their only source. The current 

conditions of the piped water do not have the ability to do so. The government could 

create more water reservoirs and treatment installations. If the water is cached at the 

upper part of the river, the water would be of more reasonable quality. However, the 

installations will cost a lot of money, and the residents first need to be convinced to 

choose piped water over groundwater.  

 

Another way to stop the extraction of groundwater is regulations. There could be stricter 

rules for extracting groundwater. But this can also have negative side effects, it is better to 

find solutions together with residents. Banning groundwater use causes potential friction 

and will be difficult to enforce. Developing more bottom-up strategies would have more 

potential.  

 

The relationship between government and residents is too distant. The government 

should try to connect with the residents of Tambak Lorok, in the same way the NGO 

LPUBTN is doing with community projects and monthly meetings. It is important to show 

the residents what they can achieve together, and why it is useful. In these meetings the 

government could give more education about the impact of groundwater use. They could 

also give information about the registration procedure because many residents find this 

difficult. Additionally, it can help to disappear the preconceived notions of the 

government towards the residents of Tambak Lorok, if they connect more, they will see 

that the residents are open for change.  

 

The choice of residents for groundwater is because of the quality, convenience, and 

decent price, without taking in the impact on land subsidence. At this point, the residents 

of Tambak Lorok experience a lot of disadvantages from piped water. For example, not 

every resident is connected to the pipe system, if the government facilitates this 

connection without extra costs, more people will make use of it. Furhtermore, the 

payment must be done at a place 45 minutes from Tambak Lorok. The government could 

consider creating an office or place close to the area where people can pay the rent. The 

residents often have fluctuating incomes; therefore, the flexibility of payment could be 

adjusted. The residents are used to be independent of the government, this self-reliance 

cannot disappear overnight. To regain the trust towards the government, recognition and 

participation is needed.  
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Recommendations for further research  

This research has dealt with the complexity of urban water adaptation in developing 

countries. The focus has been on the gap between governmental strategies and residents’ 

practices regarding drinking water in an area who suffers from land subsidence.  While 

analysing this gap, opportunities for further research appeared.  

 

First, follow-up research to investigate the impact of stopping the groundwater use could 

be done. In the interview with Batubara, the question appeared how efficient the stop of 

groundwater use will be. Stopping the groundwater use could decrease the land 

subsidence, but the alternative to groundwater must not cause other big problems in the 

vulnerable area. Further research about the impact of stopping the groundwater and the 

possible alternatives could be helpful for decision-makers to argue the cessation of 

groundwater use.  

 

Furthermore, research in measuring the level of adaptation is recommended. This 

research showed a link between the lack of participation and education on adaptation, 

these local measures were missing in the theory of Tjandraatmadja (2013). Further 

research could therefore focus on measuring specifically the local level of adaptation. 

Knowing how to measure adaptation on a local level can help investigate or compare 

different communities.  

 

Thereupon, research could be done about the specific effect of participation and 

education on people’s behaviour regarding drinking water. The lack of participation and 

education in Tambak Lorok explained certain practices of residents. If participation and 

education is present, the practices regarding drinking water could be different.  

 

Besides that, could be investigated to what extent residents or government are aware of 

the gap between each other. This research showed six factors causing the gap between 

government and residents in adaptation. Further research could be built upon these 

factors, e.g., which factor has the biggest influence or which factors can easily be fixed?  

 

Lastly, the issue could be investigated on a larger scale. A greater research area could 

give more data and therefore be more significant. Including more communities could 

show differences in practices between communities or show a more general view of 

residents towards the government.  
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7.  Limitations  
During this research, some difficulties and limitations appeared. There have been 

shortcomings of the methods, issues while collecting data, and possible 

misinterpretations due to a western background. In this chapter, these limitations will be 

discussed.  

 

At first, the study area Tambak Lorok had most of the criterions regarding water issues. 

The area is facing an increase in extreme climatic events, rising sea levels, sea water 

intrusion, and land subsidence. Thereby, the capacity for sustainable water decreases due 

to the low infiltration capacity of the urban area. Besides, the government of Semarang is 

characterized by low service coverage of public water supply and a high dependency on 

groundwater. The residents of Tambak Lorok are the biggest victims of the land 

subsidence caused by groundwater extraction. These characteristics out of literature 

matched with the empirical findings and observations. Some findings and observations 

did not match my research proposal. The research was originally focused on drinking 

water. But as soon as I was in Semarang, I heard from several people that drinking water is 

a tricky concept. There is a difference between drinking water and clean water, although 

some residents use their clean water for both. Another misinterpretation was my own 

preconceived notions thinking it was a daily problem for residents. The residents I spoke 

to, did not necessarily think drinking water was a problem for them, they wanted me to 

draw attention to the floodings. Although I knew that the use of groundwater is indeed a 

problem, confirmed by experts, I thought that water scarcity was more present.  

 

Due to a lack of time, it was difficult to get a good representation of all the residents of 

Tambak Lorok. The week in which me and my fellow students wanted to conduct 

interviews, the dike had been broken. Tambak Lorok suffered from flooding and the 

neighbourhood was not accessible for a few days. One day we visited the area for 

observation, but conducting interviews was not possible. The days we did conduct 

interviews, we were guided by someone from LPUBTN (NGO). This person selected our 

respondents, these were mainly women who sat in the community garden. Unfortunately 

for the research, during daytime most men are out for work. For further research, I would 

suggest having a greater variety of respondents concerning gender and age to increase 

generalizability.  

 

As already stated shortly in the method section, working with a translator during the 

interviews with residents had several disadvantages. Not being able to speak the 

language of your interviewee caused a certain distance. It is not possible to immediately 

fill in/ask questions, because you first must wait for the translation. Furthermore, the 

residents could sometimes speak a few minutes and then the translator summarized it in a 

few sentences, maybe holding back some interesting details. If the resident had talked for 

a long time, I would often ask the translator what they discussed. Besides these 

disadvantages, the interviewees always understood the questions and could answer 

usefully.  
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The western position and mindset have limited this research. As a student during the 

bachelor's program, climate change and adaptation strategies were discussed many 

times, but facing the consequences has not been on the plate. Understanding the impact 

of climate change on water issues that these people face every day is hard to imagine. 

This has become less during observations and while connecting with local people, but 

still. This small amount of knowledge has been supplemented by experts and the 

residents of Tambak Lorok. During interviews has been tried to stay objective, but it’s hard 

to separate interpretations from facts.  
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9.  Appendices 

9.1 Appendix 1: Interview Guide for Experts  

Subjects to discuss 

o Issues regarding drinking water in Semarang 

o The role of the municipality regarding drinking water 

o The role (and behaviour) of resident’s regarding drinking water 

 

Issues of drinking water  

o What do you think of the drinking water situation in Semarang? 

o Do you think people have sufficient access to drinking water? 

o Is there inequality if it comes to access? 

o What do you think are the biggest challenges regarding drinking water? 

o How is the pipe system? Is the government able to give access for the 

neighbourhood?  

 

Municipal strategies  

Management  

o What is the role of the municipality if it comes to drinking water? 

o What do you think is the focus of the municipality? (Quantity/quality) 

o On which scale is the municipality managing drinking water?  

o Are they able to incorporate future demands? 

o Is the municipality managing wastewater, flood risks, drinking water and other 

water related issues in the same system, or are there separated? 

o Do you think the municipality is including other environmental factors in the 

management? (Climate change, floods, sea water level) 

o How is the relationship between the municipality and residents?  

o Are they informing residents about their plans?  

o Is the Municipality recognizing the effects of groundwater extraction?  

o Are there rules for groundwater exploitation?  

Efficiency 

o Do you think that the management/system of drinking water in Semarang is 

efficient? 

o Are there opportunities to improve efficiency? 

o Do you think they involve the whole life cycle of drinking water? (To create 

opportunities for efficiency)  

New sources 

o Do you think that the municipality is busy with finding new sources? 

o On which level? (Government, municipal, local) 

Mindset 

o How do you think that the government is looking at this issue? 

o What do you think that the government wants to achieve in the future?  
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o Is there enough technical knowledge and experience to find suiting solutions in 

the future?  

o Do you think that people from the government are open for change? 

Practices 

o Do you think that the plans/strategies of the government are working/effective? 

o What do you think is the hardest part about finding the right solutions/strategies? 

o What do you think is the biggest gap between strategies of government and the 

reality?  

o How do you think that the residents can be reached best?  

o Do you think that the government helps residents to understand their 

strategies/plans?  

 

Resident’ behaviour/practices  

o How is the relationship between residents and the government?  

o Do you think that resident’s (in a community or alone) are acting or managing the 

drinking water?  

o Do you think that the residents are feeling included by the government?  

o How efficient do you think they are managing their drinking water 

o Do you think they are looking for new sources for themselves?  

o How is the mindset of residents towards this issue? 

o Is there enough knowledge on the household level to find solutions? 

o Do you think residents believe in the government that the issues will be solved? 

 

The gap  

o What do you think is the biggest challenge in the issue of drinking water in 

Semarang? 

o Which subjects that we talked about, do you think are most important? 

o (How can that be solved?) 
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9.2 Appendix 2: Interview Guide for Local Residents  

The question posed to the respondents are listed below. In addition, the translation in 

Indonesian can be read in dark blue.  

 

Introduction 

o Hello, welcome! Thank you for being here. I’m very pleased that you would like to 

participate in this interview for my research. I’m Gina Smit, geography, planning & 

environment student from the Netherlands. The final phase of my bachelor's in this 

research. I’m staying 4 weeks in Semarang to do interviews and observe this city. 

Again, I’m very happy that you would like to talk with me. 

Halo dan selamat datang, terimakasih sudah hadir di sini. Saya sangat senang 

karena anda mau menjadi partisipan dalam wawancara untuk tugas lapangan 

Saya. Nama Saya Gina Smit, Saya merupakan mahasiswa jurusan geografi, 

perencanaan dan lingkungan dari Belanda, yang saat ini sedang tugas belajar di 

PMLP (Program Magister Lingkungan dan Perkotaan) Unika Soegijapranata, 

Semarang. Saya tinggal di Semarang selama 4 minggu (1 bulan) untuk melakukan 

observasi dan wawancara. Sekali lagi, Saya sangat senang karena anda mau 

berbicara (mengobrol) dengan Saya. 

 

Subjects 

o Personal information 

o Drinking water in their daily lives  

o Adaptation practices  

o The role of the municipality  

o The gap  

 

General questions  

o May I ask your name, age, and where you are living? (RT/RW) 

Bolehkah saya menanyakan nama Anda, usia, dan di mana Anda tinggal? (RT/RW) 

o What kind of work do you do?  

Pekerjaan seperti apa yang Anda lakukan? 

o With how many people do you live together? 

Berapa banyak orang yang tinggal bersama Anda? 

o What do you think of if I say drinking water?  

Apa yang Anda pikirkan, jika saya mengatakan air minum? 

o is it an issue for you?  

Apakah ketersediaan air minum/air bersih menjadi persoalan bagi anda? 

 

Water in daily life 

o Do you use all the water as drinking water?  

Apakah Anda menggunakan semua air sebagai air minum? 

o What exactly do you do to get water?  

Apa yang Anda lakukan untuk mendapatkan air? 

o I heard you need like an id to get PDAM water, do you have it?  
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Saya dengar Anda membutuhkan seseuatu seperti kartu anggota untuk 

mendapatkan air pdam, apa anda memilikinya? 

o Is it expensive? How expensive, is it doable?  

Apakah itu mahal? Seberapa mahal, apakah itu masih terjangkau? 

o Is it affordable compared to other daily costs?  

Apakah itu seperti terjangkau dibandingkan dengan biaya kebutuhan harian 

lainnya? 

o If pdam is available why use private water?  

Kalau PDAM tersedia kenapa pakai air dari perusahaan swasta? 

 

Adaptaton practices  

o Are you having a community that works together (for water)?  

Apakah Anda memiliki komunitas yang bekerja sama (untuk mendapatkan air)? 

o Would you like to do something about the problem, but is not possible? Why not  

Apakah Anda ingin melakukan sesuatu tentang masalah ini, tetapi terasa tidak 

mungkin? Mengapa? 

o What are things that you can do to get drinking water?  

Apa saja hal-hal yang dapat Anda lakukan untuk mendapatkan air minum? 

o Do you think you need more information (from the government) about drinking 

water? 

Apakah Anda pikir Anda membutuhkan lebih banyak informasi (dari pemerintah 

setempat) tentang air minum? 

 

Adaptation strategies  

Management 

o What do you think of the government regarding drinking water?  

Apa pendapat Anda tentang [HS5] upaya pemerintah setempat berkaitan dengan 

air minum? 

o What do you think/know they are doing to help residents with access to water?  

Apa yang Anda pikirkan / tahu yang mereka lakukan untuk membantu penduduk 

mendapat akses ke air? 

o Do you think it works?  

Apakah Anda pikir itu berhasil? 

Efficiency  

o Are you recycling your water or reusing it in some way? 

Apakah Anda mendaur ulang air Anda atau menggunakannya kembali dengan 

cara tertentu? 

New Sources  

o Do you think there are some ways to get new sources? 

Apakah menurut Anda ada beberapa cara untuk mendapatkan sumber air yang 

baru? 

Mindset  

o How do you think about the government? 

Bagaimana pendapat Anda tentang pemerintah setempat? 

o Do you think the drinking water problem can be solved by the goverment?  
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Apakah menurut Anda masalah air minum dapat diselesaikan oleh pemerintah 

kota? 

o Are you getting informed about what the government does?  

Apakah Anda mendapat informasi tentang apa yang dilakukan pemerintah kota? 

Impact  

o Do you know the impact of groundwater use?  

Apakah Anda tahu dampak dari penggunaan air tanah 

o Why would you stay if the water availability is expensive/not good?  

Mengapa Anda tinggal jika ketersediaan air mahal / tidak baik? 

 

The gap  

o How important is the government for you?  

Seberapa penting peran pemerintah setempat untuk Anda? (berkaitan dengan air 

minum) 

o What would you want/need from the government? 

Apa yang Anda inginkan / butuhkan dari pemerintah setempat? 

 

Control variables  

o Are you okay with the water situation?  

Apakah Anda baik-baik saja dengan situasi air saat ini? 

o What are the biggest challenges for you (at the household level)? 

Apa tantangan terbesar bagi Anda (di tingkat rumah tangga)? 
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9.3 Appendix 3: List of Respondents   

Nr Name  Age Characterizing Description  Date 

1 Mr. Widianarko  / Academica, NGO, and advisory 
council of Semarang City 
Development 

25/05/2022 

2 Ms. Nindya / Employee of the non-
governmental organization 
LPUBTN 

27/05/2022 

3 Ms. Azizah  37 Resident Tambak Lorok 27/05/2022 

4 Ms. Wahyuni 37 Resident Tambak Lorok 27/05/2022 

5 Ms. Yuli  37 Resident Tambak Lorok 27/05/2022 

6 Ms. Prima  19 Resident Tambak Lorok 27/05/2022 

7 Ms. Rita  50 Resident Tambak Lorok 28/05/2022 

8 Ms. Diah 21 Resident Tambak Lorok 28/05/2022 

9 Ms. Ayo 21 Resident Tambak Lorok 28/05/2022 

10 Mr. Suharno 65 Resident Tambak Lorok 28/05/2022 

11 Ms. Lin 19 Resident Tambak Lorok 28/05/2022 

12 Mr Riyanto 53 The Chief of RW15 28/05/2022 

13 Mr. Batubara  / Expert in groundwater 
extraction, flooding, and land 
subsidence 

10/06/2022 

14 Ms. Capri / Expert politics, water sanitation 
and hygiene  

14/06/2022 

Table 2: List of respondents in chronological order  
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9.4 Appendix 4: Overview of codes  

The interview transcripts are coded with the use of Atlas.ti. In this table the codes and 

their frequency of use is shown.  

 

Code: Freq: 
Choice of water source 59 

Residents’ mindset 35 
Solutions 33 
Water management 31 

Practices of government 30 

Residents’ behaviour 28 

Quantity/quality 25 

Governments priorities 23 
Expectations of government 19 
Water issues  15 

Impact of extraction 15 
New sources 11 
Inequality 9 

Drink water vs clean water 9 
Short term/long term 9 

Education 8 
Mindset 8 

Informality 5 

Efficiency 2  

   
Table 3: Overview of codes  


