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Preface 

This thesis is based on empirical material obtained through numerous interviews, surveys and 

on-site observations that were part of a four months fieldwork at the National University of 

Singapore, completed in 2015.  
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Acronyms and Abbreviations 
 
 
ABC    Active, Beautiful and Clean  
 
AD   Atelier Dreiseitl (a landscape architect consultant firm) 
 
BAMKP  Bishan-Ang Mo Kio Park 
 
BGI    Blue-Green Infrastructure 
 
CLC    Centre for Liveable Cities  
 
MEWR  Ministry for Environment and Water Resources 
 
NEWater Brand name of treated wastewater (sewage) in Singapore that has been 

purified using dual-membrane and ultraviolet technologies, in addition 
to conventional water treatment processes 

 
NParks National Parks Board, Singapore’s National Authority responsible for 

parks and green spaces 
 
NUS   National University of Singapore 
 
PUB Public Utilities Board, Singapore’s National Water Authority 
 
UN ESCAP United Nations Economic and Social Commission for Asia and the 

Pacific 
  
UPPC   Ulu Pandan Park Connector 
 
UPPC Green  Ulu Pandan Park Connector, Green Section 
 
UPPC Grey   Ulu Pandan Park Connector, Grey Section 
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1. INTRODUCTION  
 
 

 

As more people on all continents are drawn to urban areas, cities are facing new but similar 

challenges. How can we grow and develop our cities without sacrificing the natural and cultural 

environments that are fundamental to the existence of many species and entire ecosystems that 

also enable future economic development? Furthermore, how can we create resilient 

environments that can secure human needs and handle an increasingly unstable climate with 

frequent cloudbursts and sudden heat waves? Last but not least, how do we provide liveable 

urban settings that support local community well-being and social cohesion in a society with 

growing inequality and widespread decline in physical and mental health? 

 

These questions are keeping decision-makers and researchers occupied all over the world. But 

until recently, most politicians, engineers, architects, landscape architects, anthropologists, 

geographers, sociologists and economists have viewed the shaping and governing of cities 

through single-minded spectacles, providing fragmented or insufficient solutions to problems 

defined through disciplinary borders.  

 

Fortunately, this approach to city planning and the relationship between place, space and 

landscape on the one hand and “soft” values, such as social inclusion, culture and economic 

performance on the other hand, is starting to change. There is now a growing number of 

academic institutions providing cross-disciplinary programs to address the urban complexity. 

These days, many professionals and city mayors are aware that overcoming silo mentality is 

essential to understanding how urban development projects can meet the challenges of cities of 

today – and tomorrow. 

 

One country that is striving toward a holistic approach to urban challenges is Singapore, which 

marked its 50th anniversary of independence on August 9, 2015. Being one of the world’s 

smallest and yet most densely populated countries in the world,1 the island city-state is faced 

with a critical starting point socially as well as geographically. 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 In 2014, Singapore had a population density of 7,615 persons per km2, according to Statistics Singapore. 
2 The initial observations showed that the flow of people in Bishan-Ang Mo Kio Park is rather steady over the 
course of an hour, which is a prerequisite for conducting 10-minute headcounts. The method was developed by the 
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Despite a high living standard, Singapore is struggling with economic inequality and eroding 

social capital (Skoric et al. 2009; Central Intelligence Agency 2013). Although its position close 

to the equator results in ample rainfall of 2400 mm per year, Singapore lacks natural water 

aquifers and sufficient water catchment areas that can provide the growing population with 

fresh water (PUB 2014). The combination of flood risk and water shortage poses high demands 

on the city’s infrastructure. The traditional way to deal with the flood risk has been to enlarge 

the natural waterways and to cover them with concrete to increase their capacity and reduce the 

risk of bank erosion (PUB 2014).  

 

Nearly one decade ago, however, the Government made a major change in its water strategy. 

With the launch of the Active, Beautiful and Clean (ABC Waters) Programme in 2006, the 

Government began to use bio-engineering to integrate the extensive water bodies with the 

green environment and the community, thereby creating a holistic, eco-efficient approach that 

can extend and improve public areas while at the same time manage and treat the water (PUB 

2014, p. 21). This method is a fundamentally new approach that aims to solve multiple urban 

challenges simultaneously (PUB 2014, p. 4).  

 

The purpose of this paper is to examine how the ABC Waters Programme has affected social 

capital in Singapore by examining the ABC pilot project and flagship ‘Bishan-Ang Mo Kio 

Park’, and comparing it with two similar park areas in Singapore with few or no ABC Waters 

design features. Following the theory work by Robert Putnam (2000), this study focuses on two 

sub-categories of social capital: bonding and bridging capital. The research questions are hence 

as follows:  

 

1. To what extent does the ABC Waters Programme enhance bonding social capital in Singapore?  

2. To what extent does the ABC Waters Programme enhance bridging social capital in Singapore? 

 

The next section introduces the ABC Waters Programme and the case studies in the context of 

challenges facing today’s societies. Section 3 describes the methods used in the study, followed 

by the theoretical framework in section 4. In section 5, the empirical findings are presented, 

which is followed by summarizing conclusions in section 6. 
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2. BACKGROUND 
 

 

2.1 The Social Challenge Facing Cities Today 
 
While cities have proven to bring many opportunities, they can also create social challenges. 

Despite increased urbanization, recent findings from the General Social Survey suggest that 

social networks have shrunk, especially in developed countries (Huppert 2010; Brashears 2011). 

Prof. Huppert, Director of Cambridge University's Well-being Institute, expressed in Nature in 

2010 that “Economic growth in developed countries has gone hand-in hand with a rise in 

mental and behavioral disorders, family breakdown, social exclusion and diminished social 

trust” (Huppert 2010). Putnam (2000) argued that the important light networks had been 

decreasing for decades. For example, in the United States, social isolation has increased since 

1985, with the typical American reporting to have only three people to discuss important 

matters with, including close family members. In 2004, this figure had decreased to only two, 

and it has not gone up since (Brashears 2011).  

 

But the seemingly inexplicable and increasing gap between prosperity and social capital is not 

only a topic in developed western countries. In “The Dark Side of Chinese Growth: Declining 

Social Capital and Well-Being in Times of Economic Boom” from 2015, the Italian Economist 

Bartolini concludes that the big increase in wealth in China over the past two decades has been 

accompanied by a reduction in both self-reported life satisfaction and social capital (Bartolini & 

Sarracino 2015). This study is of special interest as China accounts for a significant share of the 

world’s population.  

 

Declining social capital thus seems to be a global phenomenon and should be taken seriously by 

politicians and other decision-makers. Supporting the social linkages to family, friends and 

neighbors is vital for the personal life satisfaction of the population. In fact, some researchers 

argue that lack of social capital is the strongest factor explaining falling rates of self-reported 

well-being, even more destructive than the income gap between rich and poor (Bartolini et al 

2007). 

 

There are several studies indicating a strong correlation between social capital and health. 

Berkman & Syme (1979) showed how stronger social ties lead to longer and healthier lives, even 

independent of socio-economic status and self-reported physical health, such as obesity and 
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smoking. Other studies have found that suicides can be linked to feelings of hopelessness as a 

result of experienced failures of social relations (e.g. Durkheim 1897, 1952; and Williams, 2001).  

 

The social challenge is especially large in cities, as people living in neighborhoods with low 

levels of trust, social networks and bonds often suffer from psychotic disorders (Huppert 2010).  

 
 

2.2 The Case of Singapore 
 
After declaring its independence from Malaysia in 1965, the Republic of Singapore was facing 

serious problems of national security, mass unemployment with half the population illiterate, 

housing shortages, insufficient health systems and lack of land and natural resources (World 

Bank 2009; UN ESCAP 2011).  

 

Thanks to pragmatic leadership and an exceptionally fast development into a trade-oriented 

market economy, the small city-state now has a top three GDP (PPP) per capita, a highly skilled 

workforce, advanced infrastructure and a low crime rate (OECD 2011; UNODC 2013; IMF 

2014). Transparency International (2014) ranked Singapore the seventh least corrupt country in 

the world, after New Zealand, Switzerland, and the Scandinavian countries.  

 

Despite the great progress, the strong political control has led to an erosion of social capital, 

especially with regard to social participation among the citizens (Skoric et al 2009).  

 

While researchers at Brown University have found that cultural diversity and geographic 

proximity have a positive impact on economic development (Ashraf & Galor 2011), Putnam 

argues that even though having friends from different societal and ethnic groups can help 

generate interpersonal trust, a sense of belonging and community cohesion (2000), ethnic 

diversity may also in the short run inhibit social capital (2007, p. 138). In order to reap the 

benefits of diversity and create social solidarity, societies should strive for creating a broader 

sense of ‘we’ (Putnam 2007, p. 139).  

 

The expressed goal to become a “cosmopolitan city-state” (Yeoh 2004) and the great cultural 

diversity in Singapore where only approximately 47% of the population was born locally (Shu 

2014), may imply a great asset as well as a social challenge. 
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2.3 The Active, Beautiful and Clean Waters (ABC Waters) Programme in 
Singapore 

 

“…having developed a comprehensive base of water infrastructure; we should now take the new step forward. Our 
waterways and reservoirs should do more than meet our water needs. They should enhance our living environment and 
lifestyle. In the past, we protected our resources by keeping people away from them; now, we will bring people closer to water 
so that they will enjoy and cherish it more.”  

– Singapore’s Prime Minister Lee Hsien Loong, at the opening ceremony of the 
ABC Waters project in 2007. Source: PUB (2008, p. 2) 

 

The limited area and the high population density in Singapore poses several challenges related 

to water and land scarcity (UN ESCAP 2011). After some great technological breakthroughs, 

Singapore has managed to reduce the vulnerability linked to water scarcity and now has four 

major sources of water supply: local catchment, imported water, NEWater (recycled water) and 

water from a desalination plant (UN ESCAP 2011, p. 17). In only little time, Singapore 

managed to develop an advanced water infrastructure that has been recognized worldwide 

(UNDP 2006). In 2007, Singapore’s National Water Authority (PUB, Public Utilities Board), 

received the prestigious Stockholm Industry Water Award at the World Water Week in 

Stockholm. 

 

While the traditional way to deal with water infrastructure had been to enlarge the natural 

waterways and to cover them with concrete to increase their capacity and reduce the risk of 

bank erosion (PUB 2014), the Singapore Government desired to take water management one 

step further. With the aim to transform Singapore into “a City of Gardens and Water,” the 

Public Utilities Board (PUB) launched the Active, Beautiful and Clean (ABC Waters) Programme in 

2006 (PUB 2014, p. 4). The idea behind the new concept was to integrate the extensive water 

bodies all over Singapore with the green environment and the community, turning grey 

constructions into blue-green infrastructure and thereby creating a holistic, eco-efficient 

approach that can extend and improve the public places while at the same time treat and cleanse 

the water (PUB 2014, p. 21). The three fundamental aims of the Programme are as follows: 

 

Active: To provide new community spaces and bring people closer to water through 

recreational activities. Through more opportunities for interaction, the aim is that people will 

connect with the water and hence develop a sense of ownership and value it better. 
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Figure 1 . The three aspects of the ABC Waters 
Concept. Source: PUB 2014. 

Beautiful: To develop reservoirs and waterways into 

vibrant and aesthetically pleasing lifestyle attractions 

that integrate the water bodies with greenery, estates, 

and even commercial developments. 

 

Clean: To improve the water quality by incorporating 

features such as retention ponds, aquatic plants, 

fountains, and recirculation to help remove nutrients 

and water pollutants. The aim is also to reduce 

pollution in the water bodies through public education 

and by building closer people-water relationships. 

Source: UN ESCAP (2011, p. 25). 

 

One of the stated main objectives of the ABC Programme is to “develop the water bodies 

beyond their functional use as resources for water collection, storage and drainage into vibrant, 

clean and aesthetically pleasing lifestyle attractions where recreational and communal bonding 

activities can take place” (UN ESCAP 2011, p. 27). There is thus a clear purpose not only to 

improve the water management, but also to enhance the social capacity. The three elements of 

the ABC concept are summarized in Figure 1. 

 

More than 100 potential ABC projects have been identified for implementation by 2030. As of 

June 2014, 23 projects have been completed (PUB 2014). 

 

2.3.1 Blue-Green Infrastructure 
 
As illustrated in Figure 1, the essential idea behind the ABC Programme is to integrate “blue, 

green and community networks” (UN ESCAP 2011, p. 27). Since the community aspect is an 

outcome rather than an input (while the presence of water and greenery can be planned, 

presence of people cannot), the analysis of this paper is based around the blue-green 

infrastructure (BGI) and how the integration of water and greenery affects the third factor, the 

community and social capital.  

 

Apart from being a cost-effective alternative to traditional grey stormwater management 

infrastructure, BGI serves many other purposes. Through the use of vegetation, soils, and 

natural processes, BGI facilitates climate adaptation, reduces urban heat island effects, increases 
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biodiversity, improves air, water and soil quality, and contributes to quality of life for urban 

dwellers through provision of public spaces for recreation and social life (see, for example Pötz 

& Bleuze 2012). 

 

In order to address the research questions stated in the introduction, three case studies were 

analyzed, representing a gradient from separated (no ABC Waters design features) to fully 

integrated BGI systems (the ideal ABC Waters design).  

 
 

2.4 Case Characteristics 
 

Bishan-Ang Mo Kio Park (BAMKP) is situated in the heart of Singapore, between the residential 

areas of Bishan and Ang Mo Kio. It was constructed in 1988 as a regional park and upgraded in 

2009. Before the upgrade, the park was 52 Ha large and contained a 2,7 km long concrete canal 

where the Kallang River is running. Twenty years after the park’s launch, the Singapore 

Government decided to rebuild the concrete canal due to its age and lack of capacity. The two 

national agencies, PUB (Public Utilities Board, responsible for water management) and NParks 

(National Parks, responsible for parklands and nature), joined forces and decided not to rebuild 

the concrete canal in the same way, but to instead turn it into a river with a seamless structure 

of blue and green, in line with the ABC Waters concept. The former concrete drain has now 

been redeveloped into a naturalized river that slowly meanders down the Kallang River and into 

BAMKP. The river has also been widened to manage a 1 in 50 year flood event and to allow 

people to walk down to the water to interact with it while experiencing and discovering nature.  

 

 
 

The Ulu Pandan Park Connector (UPPC) is a green corridor surrounding the Sungei Ulu Pandan 

River stretching from Commonwealth Ave West through the Holland Grove estates, crossing 

Clementi Road and continuing across the Sunset estates and towards Ayer-Rajah Expressway. 

Bishan-Ang Mo Kio Park (BAMKP) before and after redevelopment. Photo: Atelier Dreiseitl 

Before  After  
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The western section (UPPC Green), between Clementi Road and Ayer-Rajah Expressway, is 

semi-integrated with concrete banks covered in greenery providing a rustic and inviting view. 

There are also other ABC Waters design features here, such as vegetated swales and a 

sedimentations basin. Despite the protective fence, there are at times people walking down to 

the water to fish.   

 

 
     

The other section (UPPC Grey), stretching between Commonwealth Ave West and Clementi 

Road, consists of a concrete drain without any green cover. Here, the blue-green structure is 

completely separated and the drain fulfills no other purpose than to transport water during 

heavy rainfall. No ABC Waters design features have been installed here. Just as in BAMKP, 

both the green and grey section of UPPC are provided with pathways, benches and workout 

stations, enabling social activity and interaction.  

 

 
 

  

The green section of Ulu Pandan Park Connector (UPPC Green). Photo: Oliver Tovatt 

The grey section of the Ulu Pandan Park Connector (UPPC Grey. Photo: Oliver Tovatt  
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3. THEORETICAL FRAMEWORK 
 
 
 

3.1 The Construct of Social Capital 
 
Following the work by Pierre Bourdieu, James Coleman and Robert Putnam, social capital has 

become acknowledged worldwide as a constructive element that can contribute to economic 

prosperity (Fukuyama 1995), collective action (Burt 1992), regional development (Grootaert & 

Bastelaer, 2002), and democratic governance (Putnam 1993; 2000). 

 

Bourdieu (1986) defines social capital as actual and potential resources linked to an individual’s 

social networks. Robert Putnam uses the concept in a slightly different way, where social capital 

is not only considered a private asset, but rather “features of social organization such as 

networks, norms, and social trust that facilitate coordination and cooperation for mutual 

benefit” (Putnam 1995, p. 67). James Coleman (1987) considers social capital a public good that 

benefits society as a whole. The OECD has summarized social capital as “networks together 

with shared norms, values and understandings that facilitate co-operation within or among 

groups” (OECD 2001, p. 41). 

 

According to McLaren (2003), friendship is often seen as the most common way of developing 

networks and bonds between people. Putnam (2000) takes the importance of friendship one 

step further and argues that having friends from different societal and ethnic groups increases 

social capital and helps generate interpersonal trust, a sense of belonging and community 

cohesion.  

 

Hence, the ability of a place to support friendship in general and across different groups in 

particular is an important factor to boost social capital in a society.  

 
 

3.2 Bonding and Bridging Social Capital 
 

Putnam (2000) distinguishes between two main components of social capital: bonding social capital 

and bridging social capital. Bonding capital denotes the close networks of homogeneous groups, 

such as family members and close friends. Bridging capital, by contrast, refers to lighter 

connections across diverse groups in society (Putnam 2000). Some researchers have identified a 

third type of social capital, linking social capital, which comprises the relationships between 
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individuals and formal institutionalized power, such as the government (Szreter & Woolcock 

2004). To include all three types would be beyond the scope of this thesis, so only the first two 

sub-categories will be covered in the case study.  

 

The distinction between the two sub-types is useful as they highlight how social capital may 

benefit both individuals through enhanced well-being on one hand (bonding), and the 

community as a whole by increasing the ability to act collectively and engage in society 

(bridging). This study looks into both aspects of social capital and to what extent the ABC 

Programme can improve social interaction as well as community cohesion.  

 
 

3.3 Previous Findings 
 
In the literature about the benefits of blue-green infrastructure, the term “green infrastructure” 

is sometimes used to describe the same concept. Although “blue-green” is used throughout this 

paper, references are often made to green infrastructure in cases where water is also present. 

For this reason, the two terms should be considered interchangeable.  

 

Despite the lack of research on the connection between BGI and social capital, there is some 

evidence regarding the association between social integration and interaction on one hand and 

greenery on the other. One study demonstrated that community cohesion is increased where 

there are more trees. Another found that people knew more about their neighbors when there 

were more trees in the neighborhood. Simultaneously, people tended to interact less in areas 

dominated by concrete (Juniper 2013). 

 

There is also extensive research on the impact of urban greenery on human well-being. For 

example, there is evidence that green spaces encourage physical activity among all age groups 

(Lancet & University College London Institute for Global Health Commission 2009). One 

study showed that a 10% increase in city green space is associated with a level of health 

complaints more typical of someone five years younger (De Vries 2001). Extensive 

experimental studies on volunteers indicate a reduction in stress indicators, such as blood 

pressure, while viewing nature compared to increased stress during non-nature viewing (Bird 

2007). 

 

While these findings are of course limited to green spaces, they can be analogously transferrable 

to blue-green infrastructure. Furthermore, there is also research focusing specifically on blue-
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green infrastructure. One such study, by Naumann et al. (2011) analyzed a large number of case 

studies in Europe. The researchers link BGI to several socio-economic benefits, such as 

improved health and social cohesion (pp. 77-79). Other studies demonstrate a positive 

correlation between BGI and social equity (Keeley et al 2013). 

 

In its “Guidelines for developing eco-efficient and socially inclusive infrastructure,” the United 

Nations highlights the social benefits of BGI as it “improves the quality of life because it offers 

a place for people to enjoy recreation, relax and simply socialize.” (United Nations 2011, p. 44). 

 

Regarding the ABC Waters Programme in particular, there have been a few independent 

assessments, including a case study carried out by UN ESCAP in 2011. The researchers 

analyzed the ABC Waters Programme from the perspective of “eco-efficiency,” defined by the 

World Business Council for Sustainable Development (WBCSD) as “the delivery of 

competitively-priced goods and services that satisfy human needs and bring quality of life, while 

progressively reducing ecological impacts and resource intensity throughout the life-cycle to a 

level at least in line with the earth’s estimated carrying capacity” (UN ESCAP 2011, p. 5). 

Through a qualitative approach, they concluded that the ABC Programme has a positive impact 

on community bonding by providing “opportunities for families and community to get 

together” (UN ESCAP 2011, p. 67).  

 

However, at the time of the writing of the UN report, only a few of the ABC projects had been 

completed. The authors thus concluded that “it is too early […] to see the totality of the 

impacts of the Programme on water resource management and the community at large in 

Singapore” (UN ESCAP 2011, p. 65). One project that was not implemented at that time was 

Bishan-Ang Mo Kio Park, the flagship of the ABC Waters Programme. Furthermore, no 

quantitative assessments have been carried out, nor has the effect of the Programme on 

community cohesion and trust been analyzed. 
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4. METHOD 
 
 
 
When examining the effect of the ABC Waters Programme and blue-green integration on social 

capital, it is important to distinguish potential effects from effects related to open spaces in 

general. How can the effect of blue-green integration on for example social interaction be 

distinguished from the effect of the environment as a whole? In most cases, landscape features 

are difficult to separate from the surroundings, as they are often by construction embedded in a 

larger urban landscape context. This is also the case with Bishan-Ang Mo Kio Park; the 

meandering blue-green river is integrated in a large park that has attracted thousands of people 

every day, even before the ABC Waters Programme and the blue-green river were introduced.   

 
 

4.1 Strategy for Selecting Case Study Objects 
 
According to Teorell & Svensson (2007, p. 152), four criteria must be met when selecting units 

of analysis. The units should be generalizable, relevant and variable, and supplement extensive 

results. This study aims at approximating a “method of difference” logic (Mill 1967, [1843]). 

More precisely, the method is based on a “most different systems design” (Przeworski & Teune 

1970). A strategic selection of units of analysis with similar characteristics apart from the 

explanatory factor, i.e. the integration of BGI, allows other possible factors affecting 

equivalence to be isolated. Hence, any observed differences in the explained variable, i.e. social 

capital, should be attributed mainly to the explanatory variable and, conversely, if the chosen 

case objects show no such differences in the explained variable, there are good reasons to 

believe that there is likely to be no connection or causality between the two variables.  

 

4.1.1 The Two Sections of BAMKP 
 
The challenge to find suitable cases that fulfill the above-mentioned criteria was addressed in 

several ways. First, BAMKP was divided into two parts: one green section, representing the 

inner park without any linkage to the blue-green river (and hence no linkage to the ABC Waters 

design features), and one blue-green section along the river. This division was made possible 

due to the flow of people and construction of the pathways in the park, where own estimations 

from on-site observations showed that nearly 100% of the park users stayed on the paved 

pathways. There were two pathways in connection to the blue-green river, and two pathways in 

the inner, green section of the park. Consequently, the paved spaces available to the public are 

divided approximately evenly between the blue-green and the green sections, thereby creating 
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two relatively equal public spaces with one major difference: the presence of integrated blue-

green infrastructure (see Figure 2 below).    

 

 
 

 

 

 

 

 

The upper graphic in Figure 2 is an overview of BAMKP with the meandering river stretching 

along the southern part of the park. The bottom graphic shows the left part of the park, where 

the blue spotted line marks the blue-green section, and the green section is marked by the green 

spotted line. The red spots mark the observation points. 

 

The ideal setting of the study would of course be to compare BAMKP before and after the 

completion of the ABC Waters design features. But since there is no data available on the 

perceptions of social performance and trust within the place, nor any numbers of people 

engaging with other people, other areas must be used for comparison.  

 

4.1.2 Finding Comparative Cases 
 
Consequently, two other park areas were used as comparison: the western, green section and 

the eastern, grey section of Ulu Pandan Park Connector. A big freeway separates the two 

sections of UPPC, and on-site observations showed that only very few park users walk from 

one park to the other. Subsequently, although closely located, these park areas can be treated as 

two separate parks in the study. 

 

Figure 2. Map over BAMKP. The blue-green 
section is marked by the blue spotted line, and the 
green section is marked by the green spotted line. The 
red spots mark the observation points. Graphics: 
Atelier Dreiseitl and Jonathan Leonardsen. 
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Figure  3 .  The three park cases in the same scale. According to Google Maps, the area of both sections of UPPC is equivalent to the 
blue-green section of BAMKP.    

 

There were several reasons behind the choice of comparative cases. First, the UPPC and the 

blue-green section of BAMKP have similar characteristics in terms of size and hydraulic 

features. Second, all three environments are connected to greenery and have pavements next to 

the canals that can be used for exercise and recreation. Third, the three park stretches have 

similar capacity of paved pathways. Altogether, the three cases provide a ‘most different systems 

design’ where BGI integration is the independent variable.  

 

 
4.2 Data Collection 

 
Three different methods were used to collect primary data. First, a thorough public life study 

was conducted in the three park areas, counting the share of park users engaged in social 

interaction. Second, sixty interviews with experts and park users in all three areas were carried 

out in order to obtain qualitative insights on park users’ perceptions and attitudes towards the 

different level of blue-green integration. Third, a total of 330 surveys of park users in all areas 

were conducted, generating important additional quantitative data on perceptions and attitudes 

among the park users.  

 
4.2.1 Counting Park Users Engaged in Social Activities 

 
The purpose of this study was to identify and create a reliable estimate of the public use of the 

three parks estimated over the course of a year. 

 

Following the methodology on public space use established over the last 30-40 years by the 

Danish architect and public space specialist Jan Gehl, the research team selected a counting 

strategy that would not only yield an estimate of total use per year, but would also measure the 

flow of people at different locations and with different means of transportation. 
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The method comprised identifying various spots for observation of park users. Each spot was 

surveyed for 10 minutes per hour, during the course of an entire day, from 6 am until 9 pm. 

The 10 minutes are thus assumed to be representative of the entire hour and multiplied by six in 

order to reach the total number of park users for the hour. 

 

As previous studies of urban life suggest that the flow of people is quite rhythmic and uniform 

from one day to the next, counting for 10 minutes every hour is likely to provide a rather 

accurate picture of the daily rhythm.2 

 

Each park was surveyed on both a weekday and a weekend, thereby capturing the difference 

between park use during the week and on the weekend. In total, 12 days of observation were 

included in the study. 

 

In order to obtain an adequate measure of the number of park users, it was vital to find 

strategic places for counting them. After mapping and tracing the movement within the parks, it 

became clear that most people either crossed the bridges in the park or passed by their 

entrances. Furthermore, it was observed that most park 

users also moved across the centrally located areas, i.e., 

very few people only used the distant side sections of 

the park stretches without also walking across the 

central areas.  

 

As shown in Figure 4, every person passing by the T-

crossings at each side of the bridges was counted. To 

prevent double counting, no one exiting the bridges 

was counted, as the person counting heads on the 

other side of the bridge would already have included 

this person. 

 

 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 The initial observations showed that the flow of people in Bishan-Ang Mo Kio Park is rather steady over the 
course of an hour, which is a prerequisite for conducting 10-minute headcounts. The method was developed by the 
Danish Architect Jan Gehl, who has used it regularly since the end of the 1960s. 

Calculating the flow of people at different locations and 
observing different activities and level of socialization.  

Each spot was surveyed for 10 minutes per hour, during 
the course of an entire day, from 6 am until 9 pm.  

The procedure war repeated in all three park areas and 
during weekdays and weekends. The project lasted 8 
full days and required the presence of at least two 
persons at the same time.   

METHOD, PART 1: COUNTING  
PARK VISITORS 

Gehl, J. & Svarre, B. (2013) 

Figure 4. Close-up of two observation points in 
BAMKP. Graphics by Atelier Dreiseitl and 
Jonathan Leonardsen.  
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During the direct observation, a total of more than 13 800 park users were observed, 

monitoring three main aspects: 

 

• The total number of visits per day (including weekdays and weekends) 

• The type of activity 

• The level of socialization (by dividing the number of people engaging in social activities 

with total number of visitors). 

 

For this study, the level of socialization is of special interest, as this can be a measure of how 

the park environment supports the bonding social capital. 

 

4.2.2 Semi-Structured Interviews of Park Users and Experts 
 
The interviews were designed in a semi-structured way, allowing new ideas and questions to be 

brought up, depending on the interviewees. The purpose of the expert interviews was to obtain 

recent data on BGI and the outcome of the different park projects, appraised number of 

visitors and usage of the parks. A total of 10 expert interviews were conducted with members 

from national agencies, academia and consultancies in Singapore: The Public Utilities Board 

(PUB), The National Parks Board (NParks), The Ministry for Environment and Water 

Resources (MEWR), The Centre for Liveable Cities (CLC), Atelier Dreiseitl (AD), The National 

University of Singapore (NUS) and local food and beverage businesses in BAMKP.  

 

These interviews were semi-structured but based on a schedule of a given framework of 

themes, allowing the interviewees to focus on their own impressions of the park and raise his or 

her own opinions and attitudes towards a specific topic. 

 

In addition to the expert interviews, fifty face-to-face interviews were held in the three parks. 

Based on the given framework of themes, the interviews were held in a semi-structured way, 

allowing new ideas and questions to be brought up, depending on the interviewees. The 

interviewers placed themselves in each of the three parks looking for willing participants. To 

some extent, the interviewees were selected on basis of ethnicity, age and gender, securing more 

representative data. Twenty women and thirty men between the age of 21 and 74 years were 

interviewed. The handwritten notes were then transcribed, keeping the words and phrases as 

close to the original as possible. 
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4.2.3 Park User Survey 
 
To obtain quantitative data on the perceptions and attitudes towards the different levels of blue-

green integration, 330 park users were surveyed in all three parks. There was no formal 

procedure for selecting people, as each person passing by different locations in the parks was 

asked to participate. 

 

The purpose of the park user survey was to construct statistical comparisons between the three 

parks with regard to social capital. By comparing the level of social interaction, community 

cohesion and trust, the effect of the ABC Waters design features on social capital can be 

assessed. 

 

To sum up the methods used in this study: by observing the share of social interaction, 

mapping the behavior and by conducting on-site interviews and surveys, any potential 

differences of how the people in the three parks use, perceive and evaluate the environments 

from a social point of view is uncovered.  

 
 

4.3 Methodological Limitations 
 
One should always be cautious when interpreting data on self-reported perceptions, such as the 

material obtained through the interviews and park user survey carried out in this study. While 

self-reported outcomes may be susceptible to bias, direct on-site observations have a high 

validity and reliability (Ward et al 2014). For this reason, this study uses different measures, 

including objective observations of park usage, such as counting number of park users engaged 

in social interaction.  

 

But even the methodology of on-site observations is subject to certain limitations that are 

necessary to highlight. First, using the method of 10-minute headcounts requires careful record 

of the time and weather. In areas of great seasonal change, spreading the days throughout the 

year is vital in order to obtain reliable data. However, since Singapore is subject to very limited 

seasonal change, it was found sufficient to pursue the twelve days of observations over two 

months. To capture weather differences, both sunny and cloudy days were included, as well as 

drizzle.  
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Second, the observed park areas are very large with several entrances and exits, making it 

difficult to capture every single park user. Although the selected spots for counting the number 

and activity of the park users were chosen in order to capture as many people as possible, it is 

very likely that a certain number of people was not being counted, and that the total figure of 

people is underestimated. However, the same conservative approach is applied to all three 

parks, reducing the risk of systematic bias when comparing the data across the parks.  

 

There is also the chance that people who have been in the park for more than 1 hour, for 

instance, have been counted more than once. However, when keeping track of people in the 

park, these counting errors are estimated to be a low percentage of the total figure. In order to 

mitigate the risk of double counting, only the middle sections of each park were counted, 

ensuring that people could not loop the park in the 10 minute timeframe. 

 

It is also important to note that BAMKP is an attractive park for social events and many public 

concerts and events are held there every year. These events increase the social use of the park, 

and have deliberately not been captured by this study, as this would skew the figures and result 

in an overestimation compared to the other parks. By not observing public events and including 

them in the estimate, the final figures are conservative and more reliable. Moreover, both 

BAMKP and UPPC Green are common places for schools to have events and are also 

destinations for educational excursions such as biology experiments. Since such school class 

excursions were observed on a regular basis, they have been accounted for in the study. 
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5. EMPIRICAL FINDINGS AND ANALYSIS 
 

 

5.1 Impact on Bonding Social Capital  
 

5.1.1 Social Interaction 
 
The first stage of the social capital analysis was to compare the level of socialization, i.e. the 

share of total number of park users who spent time with others within the blue-green and the 

green section of BAMKP (see Figure 2 on page 10). A shown in Figure 5, more people engage 

in social activities in the blue-green section, next to the river. The difference is diminished 

during weekends, where it only differs by two percentage points.  

 

 

  

 

 

 

 

 

 

 

 

 

The same pattern was observed when comparing BAMKP with UPPC Green and UPPC Grey. 

On average, only 24% of the park users in UPPC Grey were pursuing social activities with other 

people during weekends, which corresponds to 28% in UPPC Green and 39% in the blue-green 

section of BAMKP (see Figure 6).  

 

There seems to be a small trade-off between the use of a place for exercise or for social leisure. 

If the majority of the people use the place for physical activities, for example jogging, it 

becomes less inviting for social activities. This may be one explanation why fewer people in the 

UPPC spend time together with others: the place simply invites more to jogging or biking than 

to socializing with friends or family. As one of the interviewees in UPPC Grey said: “I used to 

Figure 5. Comparison of share of social interaction 
among park users in the blue-green and the green section of 
BAMKP 

Figure 6 . Comparison of share of social interaction among park 
users in Ulu Pandan Park Connector (UPPC Grey, no BGI 
integration), the green part of Ulu Pandan Park Connector 
(UPPC green, moderate BGI integration, and Bishan-Ang Mo 
Kio Park (BAMKP, high level of BGI integration) 
 

SOCIAL CAPITAL – SOCIAL ACTIVITY  
 OBSERVATIONS OF SHARE OF PARK USERS VISITING THE GREEN AND BLUE-
 GREEN PART OF BAMKP AS A GROUP 
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Figure 7a. Percentage of surveyed park users spending time together with 
others.  
 

Figure 7b. Pearson Correlation test 
showing the linear relationship between 
the level of BGI-integration and the 
likelihood of spending time with others 
in the parks.  
 

feel inspired here, but not so much anymore. Because I have the feeling that people are using 

this stretch more and more just for running and doing their duties and then going away.”  

 

In addition to the on-site observations, the 330 surveyed park users were asked if they were 

using the park alone or in company with other people, such as friends and family. As indicated 

in the Figure 7, only 22% of the Grey UPPC users were spending time with others in the park, 

compared to 37% in the green section of UPPC and as much as 81% in BAMKP. Furthermore, 

running a correlation test with the same survey question revealed a similar positive result 

(r=0,40, n=326, p-value < 0,01).   

 

 

 

 

       

 

 

  

 

 

 

 

 

 

 

 

 

Due to the limited sample size, however, these findings should be seen as a direction, rather 

than an accurate assessment of the number of park users spending time with others in the park. 

The observations from the counting of park users presented in Figure 5 and Figure 6 provide 

more reliable data, as more than 13 000 observations were made. Both studies, however, point 

in the same direction: the higher the presence of ABC Waters design features, the higher the 

levels of social interaction. 

 

Correlations 
  BGI-

INTEGRATION 

SPENDING 
TIME WITH 
OTHERS 

BGI-
INTEGRATION 

Pearson Correlation 1,00 0,40* 
p-value . 0,00 
N 326 326 

SPENDING 
TIME WITH 
OTHERS 

Pearson Correlation 0,40* 1,00 
p-value 
N 

0,00 
326 

. 
326 

*Correlation is significant at the 0,01 level 
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Looking at the types of activities, the on-site observations confirm the view that more park 

users in BAMKP tend to perform “slow activities” such as walking, whereas fast activities, such 

as running, cycling and intense walking are more common in both sections of UPPC. As shown 

in Figure 8, only 37% of the UPPC Grey users are walking, compared to 52% in BAMKP. 

These findings are interesting for several reasons. 

 

 
Figure  8 .  Division of activity in all three parks 

 

“Fast motion” park users tend to be more goal-oriented, be it in a location inside or outside the 

park. This can be shown in public life studies, where “slow motion” pedestrians instead go on 

walks for pleasure (Gehl 1968). Speed is also connected to how public life is perceived. People 

who are in a hurry move quickly out of site, while park users who stay longer are also more 

noticeable to other park users, thereby making the place seem livelier (Gehl & Svarre 2013, p. 

87). 

 

5.1.2 Perceived Social Performance 
 
In addition to the observations of social interaction, the park user survey was constructed to 

test the perception of the social performance, i.e. to what extent the people in the parks would 

go there to be with family and friends. The perceptions were also examined in the interviews, 

where the park users were asked to elaborate on whether they consider the park a good place 

for social meetings, and the reasons why or why not.  

 

Although not as clear as the findings on social interaction from the park user survey, the results 

from the perception analysis support the idea that BGI-integration has a positive impact on a 

place’s ability to encourage social interaction.  

 

As shown in Figure 9 below, people generally rate BAMKP higher as a social place with an 

average score of 3,99 on a scale from 1 to 5. Interestingly, slightly more people in the survey 

DIVISION OF ACTIVITY:  
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Figure 9a. Average perceived social performance of the park from 
1 to 5.  
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Figure 9b. Pearson Correlation test 
showing the linear relationship between 
the level of BGI-integration and perceived 
social performance.  
 

find the grey part of UPPC more sociable than the green part (average 3,35 and 3,03). Overall, 

there is a slightly positive correlation between blue-green integration and perception of social 

performance (r=0,27; N=323; p-value < 0,01). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The face to-face interviews generated similar results to the user survey. Most of the park users 

in UPPC Grey did not consider it a good place for social meetings. The few who did mentioned 

the quietness as the only factor that could encourage social activities. No one mentioned the 

environment in a positive manner. As one interviewee in the UPPC Grey explained: “If 

someone would come here, it would be just for running. Maybe they would come as a running 

group. But other than that, this is not a place for social meetings.” The place also seems to 

attract fewer unique park users: “The benches that are available seem to be used by the same 

people over and over again,” another person pointed out.  

 

In the UPPC Green, more people found the landscape appealing in terms of social capacity. A 

few people pointed out that they do not come here only for exercising – as was the main case 

with the grey section – but to hang out with family and friends. “You get mental energy and you 

can easily share the day with friends here,” one of the interviewees said. Other people were less 

enthusiastic and would not advise anyone to meet here, mainly because of all the people 

running around.  

 

Correlations 
  BGI-

INTEGRATION 
SOCIAL 
PERCEPTION 

BGI-
INTEGRATION 

Pearson Correlation 1,00 0,27* 
p-value . 0,00 
N 323 326 

SOCIAL 
PERCEPTION 

Pearson Correlation 0,27* 1,00 
p-value 
N 

0,00 
326 

. 
323 

*Correlation is significant at the 0,01 level 
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A striking majority of the people interviewed in BAMKP found the park attractive for social 

interactions. The “nice environment” seemed to be an important factor here, making it a good 

place for picnicking and to “sit down with friends or family.” Some appreciated watching other 

people gather in the park. 

 

The concluding remarks here are that ABC Waters landscape features do play a role in a place’s 

ability to invite to social interaction. BAMKP users expressed an interest in the park’s 

recreational potential in terms of its ability to provide sociable open spaces to relax, sit on the 

benches or on the grass, have fun, but also to exercise. In both sections of UPPC, with less 

blue-green integration, exercising seemed to be the primary benefit.  

 

 

5.2 Impact on Bridging Social Capital 
 

5.2.1 Social Integration 
 

Social integration, or community cohesion, is another common measure of social capital. It is 

different from social activities as observations may not be sufficient here. Instead, people’s 

perceptions of the willingness and propensity to engage across cultural and socio-economic 

boundaries in a particular place are often analyzed (Laurence & Heath 2008).  

 

In the interviews and the park user survey, indicators of how the social benefits of diversity are 

experienced by park users were measured, recognizing to what extent ABC Waters design 

features provide a meeting point for people from different backgrounds, compared to places 

with fewer or no such features. Based on literature studies, people in all three parks were asked 

to what extent they agree or disagree (on a scale from 1 to 5) that the park is a place where 

people from different backgrounds can associate positively together (Laurence & Heath 2008, 

p. 18). The findings are presented in Figure 10 below:  
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Figure 1 0b. Pearson Correlation test 
showing the linear relationship between 
the level of BGI-integration and perceived 
social integration.  
 

 
 

 

 

 

 

 

 
The data provides some evidence of a weak but significant relation between BGI integration 

and social integration on a perception level. Although there was no significant difference 

between the mean score in BAMKP and UPPC Green, the correlation analysis indicates that 

slightly more people consider ABC Waters environments as places where people from different 

backgrounds associate positively together, compared to grey environments (r=0,20; N=319; 

p<0,01).    

 

Another question asked to measure the effect of BGI-integration on preferences of social 

integration was to what extent park users feel close to other people in the park on a scale from 

1 to 5. As shown in graphic 11, people tend to feel slightly more connected to other people in 

environments with higher level of ABC Waters design features, although the differences are 

only statistically significant at the 10% level.  
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Correlations 
  BGI-

INTEGRATION 
SOCIAL 
INTEGRATION 

BGI-
INTEGRATION 

Pearson Correlation 1,00 0,20* 
p-value . 0,00 
N 319 319 

SOCIAL 
INTEGRATION 

Pearson Correlation 0,20* 1,00 
p-value 
N 

0,00 
319 

. 
319 

*Correlation is significant at the 0,01 level 

ANOVA         

Source of 
Variation 

MS F p-level F crit 

Between Groups 2,8217 2,5515 7,96%* 3,0240 

Within Groups 1,1059    

     
*Mean difference is significant at the 0,1 level 

Figure 1 0a. Average rating on perceived social integration on a scale 
from 1 to 5. While there was no significant difference between UPPC 
Green and BAMKP, UPPC Grey performed significantly lower than the 
other parks.  
 

Figure 1 1 . Average perceived safety in the park at 
night on a scale from 1 to 5. 
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5.2.2 Social Trust 
	  
The findings on the ABC Waters Programme and social trust are less conclusive. When asked 

about the perceived trust in people in general and in park users in particular, no statistically 

significant difference could be found. There were, however, some interesting findings from the 

interviews.  

 

First, people generally feel very safe in all three areas, mostly due to perceptions of a very low 

general crime level in Singapore, or due to perceived presence of police patrols. This was the 

case regardless of ethnic group, gender or age, although women on average felt less safe walking 

in the parks at night.  

 

Second, visibility in the park was a key factor for safety at night. Most people mentioned 

lighting or lack of it as a reason for feeling safe or unsafe, but the shape of the landscape also 

mattered. More open landscapes and the “absence of dark corners and nearby planted shrubs” 

increased the visibility and impression of safety in BAMKP.  “Compared to what Bishan Park 

looked like before, it is a lot more open now,” one of the interviewees pointed out. “The 

landscape give a sense of security,” said another, also referring to BAMKP. One person 

specifically mentioned the enhanced water system in BAMKP as a reason for feeling safe.  

 

Third, more people in BAMKP maintained that the presence of other people even in the late 

evening improved the feelings of safety. “People trust each other here.” Not only did the 

number of other people around at night matter, but also the type of people. A lot of people in 

BAMKP trusted other people at night because “most of them are families,” because “there is 

no presence of suspicious people here,” or because they do not see people “loitering” there. 

 

If lighting and general trust were decisive factors for the impression of safety in all three parks, 

the landscape was hardly mentioned as a reason in the two sections of UPPC. Instead, the fact 

that people were exercising made people feel safe. This was especially the case in UPPC Grey, 

where people instead reported feeling safe because of the presence of older people (a 

demographic condition that was confirmed in the on-site observations). Both sections of UPPC 

were considered less safe for women due to reported incidents.  
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6. CONCLUSION 
 

 
 
This study has focused on examining the social capital effects of integrating blue and green 

urban elements in public spaces according to the ABC Waters Programme guidelines. The 

fieldwork underlying this report has brought some interesting insights regarding the relationship 

between place and people: adapting a holistic approach to urban infrastructure clearly pays off, 

and not only in monetary terms.  

 

It is of course an infinite task to assess the total added values of the ABC Waters Programme. 

The aim of this study has therefore been narrowed down to analyzing the effect on bonding 

and bridging social capital. This embraces the aspects of how the shape of the close 

environment influences social interactions, community cohesion and trust in other people. The 

enhancement of social capital is vital for individual well-being and for a society’s ability to act 

collectively, which in turn may help improve government performance.  

 

The empirical findings presented in this study support the hypothesis that BGI can work as an 

instrument to re-naturalize urban space, thereby encouraging people to reconnect with each 

other. As a structural element, BGI is a focal point for social interaction as it provides inspiring 

and activating environments.  

 

The data provide strong evidence of a positive connection between the ABC Waters blue-green 

integration design and bonding social capital, and to some extent also between BGI and 

bridging social capital. This seems to be the case despite the fact that BAMKP has far more 

unique users in absolute and relative terms, with less recognition of individual park users. 

Comparing the blue-green and the green sections of BAMKP, the findings show that the ABC 

featured transformation of the concrete canal into a naturalized river has strengthened the social 

capital by offering a more attractive place for social life and social integration next to the river. 

 

Although the trust in other park users was rather high in all three parks, there is a slightly higher 

trust among BAMKP users, partly related to perceptions of visibility in the landscape.  

 

This study shows that urban water infrastructure can be much more than a utility to manage 

water flows. Moving beyond classical engineering and merging blue and green elements into a 



	  
	  

27 

holistic entirety may, if well designed, not only improve the function and quality of the water, 

but also bring life to a third resource that has recently been in decline: the social infrastructure.  

 
The ABC Waters Programme has proven that urban waterways can do a lot more than just 

transport rainwater. They can become places for recreation, relaxation and community bonding. 

This study has provided some evidence that the ABC Concept has not only improved the water 

capability, but also extended the social capacity of the city, making Singapore more resilient and 

socially robust. While social capital may itself be intangible, its quality certainly depends on the 

tangible environment. Building city infrastructure for the future is as much about traditional 

engineering as social engineering. By integrating blue-green elements in open spaces as opposed 

to grey construction, the city gets a third, social element as bonus. 
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