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A B S T R A C T   

Maintaining quantity and quality is a primary concern in the supply of drinking water. One critical indicator of 
water quality is nonpoint sources (NPS) pollution. However, persistent risks regarding water quality maintenance 
have often resulted from compounded social dynamics occurring within and between institutions, while solutions 
tend to concentrate on scientific/technological treatments. The present study aims to analyse the social dynamics 
operating within and between such institutions, with a particular focus on the management of NPS pollution that 
involves the participation of headwater residents. A qualitative case study was conducted on the management of 
the headwater in Taipei metropolis. The study applied Bourdieu’s field theory to understand the mechanism of 
social interaction and diverse interests among stakeholders. Through in-depth interviews with stakeholders, this 
research investigated their perceptions regarding various water quality threats and treatments, also mechanisms 
and gaps in the implementation of NPS pollution-related policies. The study then interpreted emerging issues by 
considering the stakeholders’ various forms of capital input, their strategies in capital exchange and accumu-
lation, as well as the diverse symbolic powers in water quality governance. The research indicates that the 
ambiguous character of NPS pollution leads to diverse perceptions towards water quality risk, and the ambiv-
alent strategies in negotiation also create barriers to stable stakeholder relationships. Consequently, the research 
suggests that technocratic-centred governance should also contain sociological perspectives on personal men-
tality and power dynamic in the society.   

1. Introduction 

Problematics about groundwater and drinking water quality have 
attracted increasing attention in studies considering water pollution is-
sues (Zhang, 2019), as well as the functions of civil society in water 
governance (Susskind, 2013). In particular, growing demands for 
drinking water resulting from rapid urbanisation and an ever-improving 
quality of life lead to a greater emphasis on environmental conservation 
(Karen, 2005; Pfeffer and Wagenet, 2011). Despite numerous technol-
ogies and water-related policies applied throughout a water supply 
system to maintain the water quality, anthropogenic impacts in and 
around headwaters inevitably become a critical target for pollution 
control (Foran et al., 2000; Lee et al., 2009; Zamparas et al., 2020). 
While water monitoring and mitigation technologies have been 
continuously advancing worldwide, institutional solutions to the 
pollution of headwaters vary within diverse historical, political, and 

economic contexts, but are expected to play a fundamental role in 
reducing numerous threats to water quality (Kyriakopoulos et al., 2019; 
Shortle and Horan, 2002; Wardropper et al., 2015). Furthermore, the 
water quality governance for a headwater, either institutional or engi-
neering approach, inevitably demands a considerable degree of will-
ingness on the part of the residents around a headwater to engage in the 
effort (Grammatikopoulou et al., 2016; Grolleau and McCann, 2012; 
Sangkapitux et al., 2009). In practice, perceptions and understandings of 
environmental risks may differ among stakeholders (Failing et al., 2007; 
Grammatikopoulou et al., 2016), and varied mentalities among them 
may further widen gaps in the implementation of environmental policies 
(Blomquist and Schlager, 2005), hence affect the stakeholders’ will-
ingness of cooperation. On the other hand, existing research on pollution 
management in headwaters tend to be limited to a siloed understanding 
regarding institutional and/or political dynamics among governmental 
agencies/bureaucrats (Shortle and Horan, 2001; Xepapadeas, 1992), 
mainly based on scientific/engineering perspectives (Guiamel and Lee, 
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2020; Heathwaite et al., 2005; Maringanti et al., 2009; Obianyo, 2019), 
or mainly civil/community participation through a soft approach 
(Karen, 2005; Rathwell and Peterson, 2012), while integrated ap-
proaches (e.g., Aravossis et al., 2019; Ćosić-Flajsig et al., 2020; Kyr-
iakopoulos et al., 2019) still present shortcomings in addressing 
interactions and gaps between scientific expertise and grassroots con-
texts. Therefore, the objective of this research is to provide deeper in-
sights into the stakeholder relationships on the management of pollution 
in a headwater by holistically considering the three views (institutional 
solutions, technological treatments, and civil participation) together, 
with a case study that focuses on nonpoint source (NPS) pollution. The 
study attempts to conceptualise the mentality of stakeholders in terms of 
their perceptions, as well as the various forms of power that might have 
shaped the dynamics in their social interactions, occurring in the 
interface between local people and implementers of policy, especially 
technocrats and scientists/engineers involved in the policy-making 
process and/or pollution treatment projects. In that sense, this work 
seeks to build richer understanding of diversities in stakeholder attri-
butes and the dynamics of their interactions, with particular attention to 
science, technology, and society (STS) studies and political ecology 
(Lave, 2012). By understanding underlying diversity in terms of per-
ceptions, resources, and social interactions among stakeholders, this 
study seeks to deliver a contextual explanation for the gaps in current 
strategies to facilitate proper implementation of policies related to the 
water quality of a headwater. It will also identify potential alternatives 
for relationship-building among stakeholders through proper develop-
ment of environmental conservation policies—with a strong emphasis 
on civil participation. To achieve these objectives, this study proposes to 
address the following research questions: 

Q1. How do different stakeholders perceive the issue of NPS pollu-
tion in a headwater? 

Q1.1. How do their past experiences or personal attributes influence 
their perceptions? 

Q1.2. How do the diversities affect their positioning in the current 
management strategies of NPS pollution in a headwater? 

Q2. How does the positioning of each stakeholder affect its actions in 
relation to other parties in the management of NPS pollution in a 
headwater? 

Q3. What are the gaps to achieving an active and holistic inclusion of 
technocracy and civil participation in the management of NPS pollution 

in a headwater? 
The study applies a three-step structure to present the case study: the 

individual mentality of different groups of stakeholders, the barriers of 
current strategies in encouraging civic engagement, and finally an 
investigation of the powers embedded in the social relationships. 

2. Literature reviews 

2.1. Sociology as an alternative perspective of water quality governance 

Generally, water governance has been involving integrated contri-
butions from the academic domains of engineering technology and so-
cial science (e.g., Hoogesteger, 2017; Hurlbert and Andrews, 2018). 
However, discussions about water quality governance often lean toward 
the science/engineering aspect of the problem (e.g., Aravossis et al., 
2019; Ćosić-Flajsig et al., 2020; Zamparas et al., 2019). Basically, the 
water quality in a headwater is potentially affected by pollution from 
two types of sources: point sources that include discharges from 
manufacturing facilities or residential emissions, and nonpoint sources 
(NPS) that cover pollution generated across a larger geographic area, 
where agricultural production is often targeted (Dowd et al., 2008; 
Hsieh and Yang, 2007; Hurlbert and Andrews, 2018). Technically 
speaking, unlike the point sources that can be dealt with wastewater 
treatment prior to discharge, the long-delayed traceability of NPS 
pollution, including its uncertain and vague characteristics, raises con-
cerns in various technological, political, and economic challenges 
(Helfand and House, 1995; Young et al., 1989). 

To manage the potential sources of pollution in the headwater, in the 
governance domain, restrictions on human activities at a broad 
geographical scale have been applied; while simultaneously in the sci-
entific domain, monitoring, simulation, and management tools attempt 
to minimise the uncertainty and vagueness of NPS pollution (Guiamel 
and Lee, 2020; Hussain and Al-Fatlawi, 2020). The contradiction then 
has encouraged compounded dynamics concerning governing practices 
and their legitimacy that involve stakeholders with diverse perceptions, 
purposes, and/or interests. From this perspective, institutional initia-
tives in managing NPS pollution for a headwater, including regulations, 
policies, and actions, then can be understood as the result of a changing 
constellation of social interactions within and among groups of stake-
holders. That is to say, an extended reach of involvement then indicates 
that problems not only emerge in the translation of scientific knowledge 
into policies/regulations or the accompanying communications but also 
in the establishment of mutual relationships with the headwater resi-
dents. Such mutual relationships could be expected to lead eventually to 
active civil participation for maintaining water quality in a headwater. 
Consequently, the research suggests a sociological perspective to better 
understand the mentalities and the social relationships among the 
stakeholders, further to provide an alternative approach to address the 
gaps in engineering/science leading decision making and implementa-
tion of water quality governance. 

2.2. From risk perception to collaborative water quality management 

Maintenance of water quantity and quality has been taken as the 
fundamental goal of water governance, implying a critical role for risk 
assessment and pollution treatment, especially within the headwater 
environments. Basically, risk can either be perceived intuitively by in-
dividuals, be constructed under a particular social context, or be 
measured by either realist, analytical, or scientific approaches (Cardona, 
2013; Slovic and Peters, 2006). Throughout the decision-making process 
in water quality management - from risk identification and assessment 
to controlling (Weber et al., 2008), ‘objective’ evidence provided by 
mathematical calculations or engineering simulations (e.g., Tesfamar-
iam and Sadiq, 2006) has been guiding the decision-making practices 
within a governmental bureaucracy. In particular, since a watershed is a 
complex mixture of common-pool resources, rural environments, and 

Notation 

km kilometre [103 m] 

Abbreviations 
BMP Best Management Practices 
BOD Biochemical Oxygen Demand 
CTSI Carlson’s Trophic State Index 
DO Dissolved Oxygen 
EPA Environmental Protection Administration 
IWRM Integrated Water Resources Management 
NH3–N Ammonia-Nitrogen 
NGO Non-Governmental Organisation 
NPS Nonpoint sources 
LID Low-Impact Development 
pH Hydrogen Ion Concentration Index 
SS Suspended Solids 
STS Science, Technology, and Society 
TP Total Phosphorus 
TWMO Taipei Water Management Office 
TWSCA Taipei Water Source Conservation Area 
WRA Water Resources Agency  

H.-H. Chiang et al.                                                                                                                                                                                                                             



Journal of Environmental Management 290 (2021) 112587

3

hydrological as well as political boundaries, issues related to account-
ability and unequal distribution of resources can raise governance 
problems (Kerr, 2007). Besides, environmental problems are often 
constructed within a scientific realm (Eden, 1996). In watershed 
governance, for example, research works considering water quality is-
sues have been concentrated on treatments or monitoring technologies 
(Alexander et al., 2007; Hussain and Al-Fatlawi, 2020; Withers et al., 
2011). Particularly in the field of the management of NPS pollution, 
environmental sciences, hydrology, and hydraulic engineering have 
virtually dominated discourses in defining and dealing with risks 
(Maringanti et al., 2009; Xepapadeas, 1992). Along with numerous 
alternative approaches that have been proposed over the years, the In-
tegrated Water Resources Management (IWRM) framework emerged to 
propose and promote active public engagement by diverse stakeholders, 
thereby stimulating more political dynamics (Blomquist and Schlager, 
2005; Cohen and Davidson, 2011; Molle, 2009). 

2.3. Communication and relationship-building within environmental 
governance 

In addition to stakeholder-based approaches to environmental 
governance, reflections on socio-ecological studies also suggest a deeper 
understanding of the social lives of individuals being involved as a 
means to investigate relations and processes rather than mechanisms 
and predictions (Kasper, 2009). When encouraging civic engagement in 
agri-environmental policies, the complexity of rationales is also sug-
gested (McGurk et al., 2020; VanHerzele et al., 2013). The stakeholder 
participatory frameworks provided by previous studies emphasise a 
flexible and transparent approach at different levels of the institution, 
embedding diverse knowledge from both the scientific domain and the 
grassroots public sphere. As an alternative to a top-down approach, it, 
therefore, implies an obligatory process to embed stakeholder partici-
pation, thus include diversity, empowerment, and trust to improve 
fairness and effectiveness (Ernst, 2019; Holifield and Williams, 2019; 
Lehtonen, 2004; Reed, 2008; Rollason et al., 2018; Song et al., 2019). 

Numerous critics have suggested both mutual understanding and 
critical evaluation towards various stakeholders as a bridge between 
science experts and common people. In line with this perspective, local 
stakeholders are posited as not merely being objects of environmental 
policies, but also considered to have proper capacities to provide cul-
tural interpretations, connections to the environment as well as a 
coherent worldview, and alternative judgements (Eden, 1996; Failing 
et al., 2007; Jones, 2001; Muir et al., 2010; Temby et al., 2017). In 
practical terms, the role of mediators has been emphasised in the process 
of trust-building by, for instance, street-level bureaucrats during the 
implementation of agro-environmental policies. Those bureaucrats have 
been recognised for their contributions to interpreting between 
governmental and grassroots judgements (Juntti and Potter, 2002). In 
fact, gaps between scientific experts and the public have been turning 
into persistently rising debates in STS studies (Collins and Evans, 2002; 
Turner, 2001). Particularly, strategies for water quality governance are 
often highly targeted and determined spatially by governmental officers 
and technical experts, thus require more opportunities for stakeholder 
engagements (Susskind, 2013; Wardropper et al., 2015). 

2.4. Research framework 

Previous studies concerning environmental governance have sug-
gested active interactions among stakeholders, including governments, 
scientists, and civil society. Meanwhile, gaps are observed within the 
attempts to understand stakeholders’ perception and mentality, 
including their social dynamics, through a contextual and multi- 
dimensional approach. To investigate possible gaps in the process of 
relationship building, it is thus critical to consider in detail personal 
patterns and interpersonal mechanisms affecting social interactions. 
With regard to the institutional aspect, for instance, a dissatisfying status 

quo of unequal distribution of regional developments may reduce the 
enthusiasm of headwater residents to pay more for any downstream 
benefits without acceptable economic incentives (Chiang et al., 2021; 
Sangkapitux et al., 2009). From a practical perspective, beside the 
negotiating strategies taken by policy implementers, perceptions of the 
residents towards risks and their trust towards the authority might also 
affect their decisions on whether to participate in a government-driven 
initiative or not. In addition, motivation is not only generated at a 
mental level or by communication strategies, as widely stressed in the 
literature (Taylor and Eberhard, 2020; Yoder and Roy Chowdhury, 
2018). It can also be rooted in everyday practices and past experiences of 
stakeholders in addition to resources that they can accumulate or ex-
change during the process. 

To reflect the dynamics, the research applies Bourdieu’s field theory 
as the paradigm of analysis, viewing the formations and implementa-
tions of an institution (including its policies, technologies, and regula-
tions) as a continually changing process. This approach expands the 
analytical scope of social networks and collective actions with the 
embedded, but rarely considered, cultural context and power relations 
(Ballet et al., 2007). More specifically, a power relation is not merely 
produced by existing structures, but also depends on legitimacy to in-
fluence a generalised preference that implies who is to decide what is 
desirable for a community, a self-evident ‘doxa’ that dominated the 
justification and rationale, collectively referred to as ‘the rules of the 
game’ (Ballet et al., 2007; Ishihara and Pascual, 2009; Thomson, 2005). 
To reveal the production, reproduction, and transformation of a social 
world, Bourdieu proposed theoretical contributions offering a 
multi-dimensional paradigm to link individual patterns and power re-
lations. At the individual level, Bourdieu suggested the concept ‘habitus’ 
to describe a bodily-mediated cognition (Lave, 2012), which would 
provide a flexible understanding between social structure and the 
agency with an ability to transform (Lizardo, 2004). As an example, 
ecological habitus reflects the personal history and socio-environmental 
context, which also guide related behaviours (Kasper, 2009; Kennedy 
and Givens, 2019; Ternes and Donovan, 2020). At the community level, 
the field theory in conjunction with the four major forms of capital 
(economic, social, cultural, and symbolic) offers an inclusive framework 
to illustrate the multiple and changing dimensions of society (Bourdieu 
and Wacquant 1992). Besides social capital, both cultural and symbolic 
forms of capital have been highlighted in socio-environmental studies (e. 
g., Burton and Paragahawewa, 2011). Capital, in its various forms, may 
primarily dispose actors into different positions in a social field. 
Throughout the processes of capital mobilisation and exchange in daily 
practices and social interactions, however, the actors may attempt to 
achieve their own interests, which can be expected to alter their posi-
tioning. In the field of science, for instance, one of the goals can be a 
monopoly over the construction of meaning or the particular forms of 
authority holding the most capital (Lave, 2012; Thomson, 2005). Still, 
rules determined by a dominating symbolic power are also challenge-
able and can only be produced or reproduced by everyday practices of 
the actors involved (Bourdieu, 2000; Thomson, 2005). Therefore, this 
study proposes a research framework derived from the field theory 
(Fig. 1). 

Looking at the figure, three fundamental issues focused upon are 
habitus (A), capital (B), and symbolic power (C). Corresponding to the 
research questions, the framework suggests three parts of analysis to 
illustrate ongoing dynamics in water governance over a headwater from 
three different aspects. At the individual level, this research investigates 
how different stakeholders perceive the issue and how their dispositions 
in the social field have affected their behavioural patterns (A/B). At the 
inter-personal level, this study analyses how stakeholders mobilise 
capital in accordance with their habitus in social interactions (B). At the 
societal level, this research focuses on portraying dynamics in symbolic 
powers that would accordingly stimulate gaps in policy communication 
and implementation (C). 
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3. Methodology 

3.1. Study area 

To deliver a clearer understanding of both theoretical and practical 
issues arising based on the proposed research framework, the headwater 
of Taipei metropolis, Taiwan is selected for the case study. The Hsindian 
River and its upstream tributaries, including the Feitsui Reservoir1 

(hereinafter is referred to as ‘the Reservoir’), offer 97% of tap water for 
3.86 million consumers (2.62 million residents in Taipei City and 1.24 
million in New Taipei City) spread across 434 km2 in the capital 
metropolis (Department of Budget Accounting and Statistics, 2015; 
Taipei Water Department, 2020). The headwater areas have been 
designated as the Taipei Water Source Conservation Area (TWSCA) in 
1984, encompassing five upstream districts with a total area of 717 km2 

and 21,185 residents (New Taipei City Government, 2019). The head-
water has been subjected to top-down governance by technocratic in-
stitutions, the land-use limitations at the strictest levels, and 
compounded conflicts struggling for local development. It is the only 
headwater in Taiwan regulated by an individual authority, the Taipei 
Water Management Office (TWMO), regarding land development and 
pollution treatment. Despite the 75% coverage for sewage systems in the 
headwater settlements guaranteeing effluent water quality (Water Re-
sources Agency, 2017a), 82.1% of the entire region is still restricted by 
the zoning of conservation area (New Taipei City Government, 2019). 
Fig. 2 shows the locations of the TWSCA, the Reservoir and the two 
downstream municipalities. 

Nonetheless, the TWSCA also performs as a pioneer among the 
country’s 114 water resource conservation zones, with its lowest level of 
reservoir sedimentation and an average oligotrophic status2 (Environ-
mental Protection Administration, 2019; Water Resource Agency, 
2017a). Current institutions and related stakeholders in the study area 
are shown in Table 1, divided into three sectors: (i) macro policies; (ii) 
structural treatment infrastructure—especially pollution reduction 

facilities (artificial wetlands for Best Management Practices [BMP] and 
bioretention for Low-Impact Development [LID]); and (iii) 
non-structural treatments. The methods for structural treatment are 
developed by technology and engineering experts (Hsieh and Yang, 
2007; Lin and Hsieh, 2003; Wang et al., 2014). 

The long-term water quality in the Reservoir is perceived to be the 
most critical factor by TWMO. However, after the Reservoir reached the 
oligotrophic level, the target has turned to the three rivers in its catch-
ment (Fig. 3). The water quality of the rivers is expected to meet the 
standard that only requires disinfection before being supplied to con-
sumers4 (Environmental Protection Administration, 2017). According to 
a project implementer, the annual average of the water quality has 
basically met the standard, but only 50% of the monthly samples of 
Jingualiao River qualified, especially affected by the phosphate brought 
by fertilising. The river is hence targeted as the main ‘pollution hotspot’. 
The NPS pollution treatments attempt to reduce the emission of phos-
phorus and nutrients left in the agricultural discharge, so most of the 
facilities are applied in tea gardens. Besides, the non-structural treat-
ment is still under tests, so the case study focuses on the structural 
treatment for tea production. 

Since 2009, the TWMO has constructed two riverside BMP artificial 
wetlands for centralised processing, but the large land demand makes it 
difficult to implement in a mountainous area. As an alternative, the 
TWMO has started the installation of LID bioretention at the pollution 
sources in 2013. Built on the outlets of conventional farmlands around 
the river, the facility is designed to catch run-offs in the first 30 min that 
assumes to bring 80% of nutrients. By the end of 2019, there are 23 
bioretention spots functioning mostly in the tea gardens. However, the 
authorities have been facing a bottleneck wherein new policies in NPS 
pollution management, highlighted by land acquisition for the treat-
ments, have become rather difficult to gain traction. 

3.2. Data collection and analysis 

Data were gathered from Pinglin District, which has the largest 
agricultural area and is the hotspot in terms of NPS pollution solutions 
among the five districts in the TWSCA. Semi-structured in-depth in-
terviews were carried out with 30 key informants from different 

Fig. 1. Research framework.  

1 The Nanshi River supplies 75% of water; while the Beishi River and the 
Feitsui Reservoir act as supporting and regulating water sources, supplying 25% 
of water (Ministry of Economic Affairs, 2019).  

2 Evaluated by the Carlson’s Trophic State Index (CTSI), the official index for 
evaluating the reservoir water quality (EPA, 2019). 

3 Fertiliser reduction has been promoted nationwide by the Council of Agri-
culture, and the LID project team in TWSCA started related researches in 
collaboration with a farmer since 2015. 

4 According to the land surface water standard that incorporates the 
Hydrogen Ion Concentration Index (pH), Suspended Solids (SS), Biochemical 
Oxygen Demand (BOD5), Dissolved Oxygen (DO), Coliform group, Ammonia- 
Nitrogen (NH3–N) and Total Phosphorus (TP) (EPA, 2017). 
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institutional sectors (Table 1). The interviews were conducted face-to- 
face with 17 interviewees and through voice calls with the rest from 
May 2019 to September 2020. Although this research has attempted to 
access several interviewees for representing stakeholders in each section 
of the involved institutions, several persons refused or did not respond to 
interview invitations. Table 2 provides details about the key informants 

as well as their main function/s (Policymaking, Implementation, Su-
pervision, Communication, and Policy Objects) in the water quality 
governance. 

In general, the research design contained three stages, including 
interview, analysis, and recommendation (Fig. 4). First, the interview 
agenda focused on investigating the participations of interviewees in 

Fig. 2. Location of the TWSCA (Map sources: (Chiang et al., 2021; Water Resources Agency, 2017b; 2017c).  

Table 1 
The main stakeholders of the headwater governance.   

Macro policies Structural treatments Non-structural treatments 

Example Urban planning BMP LID Fertiliser reduction 
Location TWSCA Riverside Farmlands Farmlands 
Starting year 1984 2009 2013 20,153 

Policy making Legislators, central government, and New Taipei 
City 

TWMO and academics Council of Agriculture and 
academics 

Policy 
implementation 

TWMO and New Taipei City Academics and counsulting firms 

Policy 
communication 

New Taipei City TWMO, local 
leaders 

Academics, consulting firms, local 
leaders 

Objects/participants Residents Landowners Landowners and farmers Farmers  

Fig. 3. Main rivers in the Feitsui Reservoir catchment (Map sources: Water Resources Agency, 2017b, 2017c, 2017d).  
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water quality governance, including their personal experiences, strate-
gies in interacting with other stakeholders, and their opinions on current 
institutions (Appendix 1). The agenda reflected the anthropological 
themes on beings and knowledge when considering water (Anggoro and 
Simorangkir, 2019). To categorise the stakeholders’ discourses, the 
study divided the risk perception into three aspects of understanding: 
target (polluted sites), threat (reasons of pollution) and reaction 
(rationalisation of pollution) based on previous studies (Bickerstaff and 

Walker, 2002; De Dominicis et al., 2015; Harclerode et al., 2016). In the 
second stage, the results of the interviews were analysed by utilising a 
three-step analysis based on Bourdieu’s field theory. On the basis of 
personal habitus, the research further applied Bourdieu’s analysis of 
capital forms and flows (Bourdieu and Wacquant, 1992) to portray the 
strategies in social interaction to achieve different benefits or objectives. 
By exploring the dynamics among stakeholders in the social field, the 
second stage aimed to provide contextual explanations to existing gaps 

Table 2 
Status of engagement of the key-informants in managing NPS pollution.  

No. Position Affiliation Macro Structural Non- 
structural 

W1-2 Manager Taipei Water Management Office P/S P/S P/S 
W3-5 Engineer  S/I/C S/C 
L1/ 

L2 
Member/ 
Assistant 

Legislative Yuan (Congress), representing the headwater communities S   

L3* Member New Taipei City Council, representing the headwater communities S   
L4 Member S  I 
R1 Researcher Tea Research & Extension Station, Council of Agriculture   I/C 
R2-3 Professor Laboratory in a university, engaging in NPS pollution treatments in the headwater communities P/I I/C I/C 
R4 Research 

assistant  
I/C I/C 

R5 Manager Consulting firms, engaging in NPS pollution treatments and environmental education projects in the 
headwater communities  

I/C I/C 
R6 Engineer 
R7 Manager Community educational NGO, engaging in public monitoring of water quality and environmental education 

projects   
I 

D1* Officer A district office in the headwater I/O   
D2* Member The compensation committee, also a former member of a resident group S/O   
D3* Former leader Former village leader C/O   
D4* Former township leader C/O   
D5* Chairman Community association O   
F1* Farmer Former township leader C/O  O 
F2* Self-employed O  O 
F3* Self-employed; former local guide O  O 
F4* Self-employed; works in the sibling’s camping site during weekends O O O 
F5* Self-employed; leader of farmers’ group and several local groups O O O 
F6* Tea wholesaler Former leader of tourism group; former local guide O   
F7* Former village representative O   
F8* Owner Café and hostel O O  
F9* Former owner Camping site; former local guide O O  

Note: *) Residents of the TWSCA; W → TWMO officers; L → Legislators; R → Researchers and NGO workers; D → District officers and local leaders; F → Farmers and 
local business owners; P → Policymaking; I → Implementation; S → Supervision; C → Communication; O → Policy Objects. 

Fig. 4. Research design.  
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and bottlenecks in policy implementations. Then, the third stage focused 
on building recommendations for decision making processes and policy 
implementations. Those recommendations were built based on the re-
sults of interviews and covered two major issues, i.e., a deeper under-
standing of different mentalities of stakeholders, and possible barriers in 
improving trusts and stakeholder relationships. 

4. Results 

4.1. Perceptions to the water quality risks: target, threat, and reaction 

When referring to water pollution, most of the respondents agreed 
that the performance of the Reservoir was outstanding in terms of water 
quality, while the perceptual gaps towards the water quality issue in the 
study area were observed from three aspects: the target of concern, the 
identified threat, and different understandings of the concept of ‘pollu-
tion’ itself. The comparison between the experts (including TWMO 
technocrats, academics, and consulting firm engineers) and non-experts 
(including residents and NGO workers5) based on the interview data is 
summarised in Table 3. 

First, different identifications of the water quality risk target (a) led 
to bipolar perceptions towards the impact of headwater emissions (a1). 
As the farmers perceived, the distance from the farmland to the water 
body was one of the significant factors that affected their participation in 
the farmland pollution reduction promoted by the experts; in contrast, 
obtaining the protective strip was concerned as a more efficient solution 
(a2). Second, regarding the potential threats to the rivers, conflicts 
emerged between ‘visible’ versus ‘invisible’ threats, along with 
‘external’ versus ‘internal’ contributors to the threat which also 
strengthened the duality (b), although the experts claimed that external 

impacts were inconsequential. Third, different understandings of 
pollution also led to diverse ideas about accountability. In bringing 
attention to the pollution, since the water quality performance was only 
reflected in quantitative data, the experts needed to make strenuous 
efforts to persuade the local people without intuitive evidence (c). A 
difference in opinion was observed when the residents engaged and felt 
proud of the environment. For that reason, the label of pollution was 
considered negatively (c1), as one farmer claimed ‘you can’t go blaming 
us for the pollution’ (F4). When mentioning the pollution issue, many 
residents stressed the local efforts in environmental protection, such as 
voluntary river patrols and reports of polluting activities or malfunctions 
in the facilities. 

The disparities in threat perceptions also influenced the attitudes of 
stakeholders regarding accountability (c2). Taking LID pollution treat-
ment as an example, instead of tapping headwater compensation, resi-
dents stressed that the government should use its own budget for the 
facilities because the headwater residents had sacrificed things on their 
side. Consequently, divergent perceptions concerning pollution threats 
and conflicted understandings regarding accountability have further 
enlarged gaps between the implementers and residents. Currently, water 
quality hazards from built environments were only reflected in numbers 
in scientific reports, while limited coverage of the LID facility made the 
long-term utility unclear and could eventually be insignificant. There-
fore, it would be fair to say that residents did not refuse to protect the 
environment, but were doubtful about the effectiveness of the solutions 
when considering the minor pollution contribution to the Reservoir. 

4.2. Relationship building and negotiation strategies in land acquisition 

As perceived by the officers in TWMO, the biggest challenge for the 
implementers was land acquisition. Because the acquisition was volun-
tary and highly reliant on the local social network, all the implementers 
emphasised ‘relationship building’ as a critical aspect of policy 
communication. The strategies applied in different stages of the BMP 

Table 3 
Comparison in the water quality risk perceptions between experts and non-experts.  

Stakeholders 
Aspects 

Experts Non-experts 

[a] Target of risks The upstream rivers The Reservoir 
[a1] Source of pollution Emissions from the riverside’s built environments Emissions were absorbed before reaching the Reservoir 
[a2] Expected solution Emission control in the headwater built 

environments 
Ensuring the integrity of the reservoir protective strip 

[b] Potential threats Local-oriented, invisible threats (especially 
regarding fertilisation) 

Visible threats brought by outsiders (e.g., engineering waste, illegal dumping, tourism 
waste, Freeway traffics, etc.) 

[c] Indication of pollution Reliance on quantitative monitoring and 
simulations 

Reliance on intuitive observation and a common perception of the headwater as a 
‘non-polluted environment’ 

[c1] Meaning of ‘pollution’ Performance not reaching the determined 
standards 

A negative label or blame 

[c2] Accountability of pollution 
management 

Expecting bottom-up engagement and 
maintenance 

A common mind-set of ‘the residents had already done enough’  

Table 4 
Relationship-building strategies in land acquisition.  

Stage Strategy Process/Examples 

[a] Volunteer 
acquisition 

[a1] Spotting location Applying monitoring tools to find potential land acquisitions, then contacting the landowners 
[a2] Spotting volunteers Conducting orientations introducing the facilities, then convincing interested landowners to sign a Letter of Intent for later 

visits and evaluation 
[b] Volunteer 

persuasion 
[b1] Convincing local 
leader 

Enlisting local leaders to be the pioneer adopters then reach out to the landowners and mediate the negotiations 

[b2] Environmental 
education 

• Translating data to common languages 
• Developing ‘eco-friendly’ behaviour 

[d] Trust building [c1] ‘Making friends’ • Informal visits involving casual conversations instead of talking about the facilities 
• Speaking the local language and expressing gratitude 
• Avoiding conflicts 

[c2] Reciprocal favours • Bringing small gifts while visiting 
• Constructing farm drainage along with the facility  

5 The educational NGO here had been representing the non-expert grassroots 
groups in the governmental meetings, thus was listed as non-expert. 
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and LID projects are listed in Table 4. 
At the most crucial stage of convincing the landowners (b), the social 

network and trust established with local leaders (e.g., leaders of town-
ships or farmers’ groups) were indispensable for the implementers (b1). 
In the case of BMP, at first, the landowners did not agree with the pro-
posed conditions (such as the amount of rent and a 10-year tenancy) by 
TWMO, but were then convinced by the village leader. To invoke local 
awareness about pollution, environmental education (b2) was consid-
ered an effective tool by the implementers, which was ‘to explain to them 
that their behaviours were actually affecting the water quality’ (R3). For the 
trust-building (c), almost every implementer suggested the importance 
of treating the relationship with the landowners as ‘friendship’ (c1). 
Showing gratitude and providing extra favours have also been reported 
as effective strategies. One implementer characterised the ‘emotional 
strategy’ as: 

‘I somehow felt that Taiwanese people had more concern on relationships. 
If you showed up in the village very often, talked to the farmers and listened to 
their opinions, they would not consider you as a visitor, but someone who was 
really helping them. That way you may come to be considered as a member of 
their group recognised.’ (R3). 

4.3. Gaps and bottlenecks in current treatment 

As a pioneer case of headwater governance in Taiwan, many stra-
tegies applied in the TWSCA were still experimental. Regardless of the 
efforts, both projects faced a bottleneck in terms of sustainability. In the 
case of BMP, the TWMO selected more than 20 spots, but eventually only 
succeeded in two spots. In the case of LID, the number of enthusiastic 
landowners had become saturated in the hotspot, by the status quo that 
most of the potential landowners had acknowledged the project, while 
the number of enrolments did not increase in accordance with the 
number of landowners reached through the project. In addition, 
continuous relationship building was also a challenge for the imple-
menters. Current gaps identified in the interviews were summarised in 
Table 5. 

The most significant gap in land acquisition could be a lack of in-
centives (a). The authority only paid limited rent for artificial wetlands, 
and bioretention facilities were voluntarily installed. Although direct 
subsidies for landowners were suggested, uncertainty in policy and 
budget-making reduced the implementers’ motivation to promote larger 
changes. Regarding volunteer persuasion (b), following the trans-
formation into New Taipei City in 2010, a village (now district) leader 
was no longer elected by the residents. Consequently, the effectiveness 
of traditional leaders also declined at the grassroots level. In trust- 
building (c), as reported by an implementer, ‘the landowners might 
think that we did not take care about them, but honestly, we could not cover 
everything.’ (W4) In addition, the treatments were conducted at a micro- 
scale due to frustrations in finding large areas or public lands for 

construction. Thus, the impact of a single tea farm or the effect of a 
single treatment effort was difficult to identify. In that sense, although 
two implementers explained that the structural treatments were only 
designed to minimise the potential threats, the ‘better than nothing’ (F4) 
efforts drew doubts about the performance compared to the cost and 
were criticised as ‘doing something new for nothing’ (R5). 

Another gap identified was land-use conflict around the facilities (d). 
In contrast to the BMP wetland, LID facilities like rain gardens were built 
at the corners or borders of properties, and thus required less space and 
caused less interruption of existing land usage. Even though bioretention 
facilities might not disturb existing farming activities, neither did they 
benefit agricultural production. On the other hand, the hydraulic engi-
neers in the bureaucracy also found challenges responding to grassroots 
opinions that went beyond their expertise, such as a landowner of BMP 
complained that the artificial wetland could soak the roots of neigh-
bouring tea trees. Another landowner built a new camping site on the 
adjoining private land of the artificial wetlands. Transformation of the 
‘public wetland’ into a ‘private landscape’ thus led to an ‘awkward sit-
uation’ (W1, W4), not only because the concrete facilities demolished 
the ‘natural scenery’ (W4), but also it violated the land use regulation. 
Other impacts included the plants in the facilities being affected by the 
spray of herbicides in neighbouring farmlands (Fig. 5), and the facilities 
being silted during land levelling, or destroyed during plant renewal or 
natural disasters. 

5. Discussion 

This section conceptualises the results of interviews by applying 
Bourdieu’s field theory, thereby building an overall understanding of 
stakeholder power relationships from the individual level to the societal 
level. In general, this research identified ‘ambiguity’ and ‘ambivalence’ 
as two crucial characteristics in water quality governance as a field, with 
the former referring to the inconsistent statements from headwater 
conservation institutions, while the latter connected to the broader 
context that shaped the dynamics in headwater social relationships. 

5.1. From perceptions to habitus: the ‘ambiguity’ in water quality 
governance 

At the individual level, diverse perceptions towards water quality 
threats led to different prioritisations, affecting how stakeholders valued 
the NPS pollution management institutions and what actions they took. 

The degree of knowledge about water quality risks, sense of 
detachment when perceiving the target and sense of unification distin-
guished the non-expert consideration from the expert habitus. The 
former could be one reason for the general unawareness of the potential 
agricultural impact among many local farmers. The latter reflected a 
tendency of viewing the headwater environment, as well as their live-
lihood on the land, as a unification that bared their strong place 
attachment. The unified perspective embedded with the identity was 
portrayed as an “automatic shield” by DeDominicis et al. (2015). Be-
sides, the current study indicated that the shield could on the one hand 
transfer the responsibility to external factors (Bickerstaff and Walker, 
2002), on the other hand, bring difficulties when outsiders tried to 
challenge their existing habitus. In addition, scientific understanding 
often specified the headwater as a complex of problems that should be 
diagnosed and treated individually, thus enabling the environment to be 
divided into fragments for research or intervention. This supported a 
criticism by Muir et al. (2010) of a tendency to simplify environmental 
management into a quantitative and general toolkits while under-
estimating local experience. These ‘objective’ methods, at the adminis-
trative level, produced fragmentations between the authorities 
(Wardropper et al., 2015); while the current research further revealed 
the enlarging gap between the perceived ‘reality’ by the residents and the 
calculated ‘results’ produced by the experts. 

Table 5 
Gaps in current treatments.  

Stage Gap Current solutions Deficiency identified 
in the present 
research 

[a] Volunteer 
acquisition 

Lack of motivation • Economic 
incentives 
• Trust building 

• Limited benefits 
• Conflicting senses 
of accountability 

[b] 
Volunteer 
persuasion 

[b1] Overreliance 
on local leaders 

Local leaders as 
gatekeepers 

• Declining influence 
• Misuse of power 

[b2] Environmental 
education 

Science 
communication 

Landowners’ refusal 
to pay for extra costs 

[d] Trust 
building 

Incapacity for 
building strong 
relationships 

Implementer 
follow-up care 

Intuitive utility of the 
treatments 

[e] Facility 
upkeep 

Land-use conflicts Implementer 
persuasion 

Comprehensive 
understanding of 
local contexts  
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5.2. Strategies in capital mobilisation and exchange: the ‘ambivalence’ in 
water quality governance 

‘Ambivalence’ in social relations could be observed among the 
stakeholders exchanging capital for their own interests, while at the 
same time incurring unfavourable costs. First, the trust-building be-
tween implementers and residents presented dynamics similar to those 
observed by Marsh (2003) and Song et al. (2019), featuring 
relationship-based connections and informal communications in the 
mobilisation of social capital. In their land acquisition activities, the 
implementers often ‘borrowed’ the social capital of local leaders to reach 
voluntary landowners. Nevertheless, many of these networks have 
evolved from traditional factions. That, on the one hand, created an 
exclusive atmosphere for outside engagements, which hindered open-
ness and honesty when constructing trust and credibility for the insti-
tution (Peters et al., 1997); while, on the other hand, made it difficult to 
abolish the image of seeking political or economic resources, as the main 
function of factions (Bosco, 1992). Such manipulation reflected the dual 
tendency of power publicisation and privatisation in a ‘guanxi’ civility6 

(Lo and Otis, 2003), where social capital could be exchanged for polit-
ical capital (Swartz, 2003). As reflected in the present study, in the 
public realm leaders mobilised the headwater residents to advocate for 
local interests. In the private realm, however, the social capital also 
created pressure for the bureaucracy that was difficult to resist. The 
contextual discussion provided an alternative viewpoint regarding so-
cial capital besides its positive functions on knowledge and identity 
(Falk and Kilpatrick, 2000; Ishihara and Pascual, 2009). 

Second, the accumulation and exchange of political capital were 
critical to ensure the continuity of policies. The complicated institution 
of water resource management made multi-level trusts crucial (Song 
et al., 2019). As a result, the pollution treatment activities were decided 
upon not only by the upper administration, i.e., the EPA and WRA, but 
also viewed as an engineering performance expected to improve the 
confidence of upstream residents and downstream consumers (including 
legislators) while providing additional benefits not amenable to 
cost-performance measurements. On the other hand, the academics, 
considered as ‘neutral and independent’, employed a two-way strategy 
to sustain the projects: vertically ‘offering suggestions’ to the higher au-
thorities like the WRA in order to indirectly created pressure on the 
TWMO, and also horizontally advancing the organisational status and 

what the technocrats were promoting by presenting accomplishments in 
headwater protection. In this way, the expert alliance guaranteed their 
ultimate authority concerning headwater management, which also 
echoed the practice of ‘defending the science’ (Lave, 2012), while in the 
case study not necessarily improving the integration of stakeholders. 

5.3. Symbolic power in water quality governance 

Under the doxa of headwater protection, the water quality perfor-
mance of the Feitsui Reservoir had become the best compared to other 
water sources. Nevertheless, bottlenecks still emerged in the ambiguity 
between ‘doing enough’ and ‘pursuing better’. A metaphor by a 
researcher encapsulated the status quo. ‘In an exam, the efforts required to 
improve yourself from 89 points to 90 points should be much more than 
passing a failing grade (R3).’ Meanwhile, in water quality governance, the 
‘points’ were mostly scored in hydrology and hydraulic engineering 
realms, and the local ‘unscientific’ experiences were usually excluded 
from consideration by the top-down institution (Lave, 2012; Thomson, 
2005). As the experts, both governmental and non-governmental, 
occupied the superior symbolic power to operate the doxa, the 
non-expert residents were either invited or forced to enrol in the 
science-dominated system. The expert-dominated decision making 
therefore led to some local complaints that ‘the headwater destiny was 
determined by the meetings’ (D4). 

As a critical actor in answering the exam, the role of residents also 
presented ambiguity and ambivalence between being ‘polluters’ or 
‘defenders.’ The ambiguity not only emerged from the perceptive aspect, 
but also from the historical context. The intuitive perceptions and 
knowledge on the one hand belonged to a different world view from 
Western sciences (Lave, 2012) but on the other hand presented a con-
trasting habitus. Besides, the residents also managed to preserve their 
autonomy with another form of symbolic power. The headwater com-
munity and its industry (including agriculture and tourism) existed long 
before the area was designated as the conservation zone. Being signified 
as polluters then directly limited by the macro policies and regulations 
since the dictatorship era, the accumulating feeling of being ‘sacrificed’ 
constituted the sense of legitimacy displayed in political negotiations 
between headwater residents and their legislative representatives. This 
also made the authorities (including the TWMO and the municipality) 
avoid enforcing policies that endangered local economic benefits. Direct 
subsidies to local landowners may prove a viable short-term solution (G. 
Tracy Mehan, 2010; Lane, 2003; Shortle and Horan, 2002; Wang et al., 
2011). Over the longer run, however, the research suggested that ar-
rangements that consider land-use limitations, current technological 
advances, and local demands, may also help to lessen their sense of 
sacrifice. Meanwhile, both these options would require multi-level 

Fig. 5. Two types of bioretention structures established in tea gardens in the Pinglin District.  

6 In societies like Taiwan, China or Hong Kong, social capital is presented in a 
specific form so-called ‘guanxi’. In a ‘guanxi’ civility, personal relationships are 
recognised as a stronger form, particularly in economic and political realms, 
compared to individual or collective-based social networks (Bosco 1992; Marsh 
2003; Lo and Otis 2003). 
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transformations in both executive and legislative branches of gover-
nance, which currently find it difficult to stand up to downstream 
pressures and enjoy limited power in political agenda-setting. 

Other than forceful regulations and hardware treatment activities, 
several attempts to train residents to become ‘environmental defenders’ 
were also observed. Another endeavour by the TWMO was to highlight 
the symbolic value of ‘eco-friendly farming’ to increase the market price 
of local productions. This alternative corresponded to a study by Brunori 
(2006) that suggested a linkage between symbolic capital and ‘terroir’ to 
introduce endogenous resources. However, conventional tea production 
in Pinglin district had already established its distinctive symbolic capital 
as a ‘clean terroir’ producing high-quality tea, and the organic farmers 
undoubtedly were in possession of a sizable stock of ‘eco-friendly’ sym-
bolic capital. Consequently, without guaranteed access to new re-
sources, the current strategies could prove to lack sufficient attraction 
for conventional farmers. 

To sum up the social dynamics in the water quality governance, at 
the individual level, gaps in perceptions over water quality issues be-
tween stakeholders still hindered policy implementation. The gaps 
especially existed between the unified-but-vague environmental un-
derstanding of non-experts and the fragmental understanding of experts. 
At the inter-personal level, relying on the personal connections of local 
heads should be considered non-sustainable and could be expected to 
lead to a misuse of personal power. At the societal level, the technocrats- 
dominant governance of water seemed to lean on a self-justified deci-
sion-making process, despite efforts by the experts to engage in trust- 
building processes using soft approaches or education. That said, 
opening opportunities for grassroots communities to directly participate 
in the decision-making process would trigger stronger bottom-up 
participation (Susskind, 2013). 

6. Conclusion 

In the headwater NPS pollution governance of Taipei metropolis, 
‘protecting the headwater environment’ has become a doxa among both 
the authorities and residents. However, differences in their perceptions, 
reactions, and values lead to split actions and opinions that resulted in 
internal gaps within the institutions. Applying Bourdieu’s field theory, 
the research revisits water quality governance as a changing process in a 
social-scientific nexus that embedded ambiguity in risk perceptions and 
ambivalence in building stakeholder relationships. Addressing that 
problem should occur as a consensus of scientific rationality, but, in fact, 
has been disrupted by the existence of competing symbolic powers, 
namely experts and non-experts. At the same time, this research also 
indicates the potential of the actors in arranging a new order, by detailed 
investigations concerning pertinent forms of capital and exchange 
strategies employed by stakeholders. In terms of theoretical implica-
tions, the research developed a multi-level and multi-dimensional 

framework to illustrate sociological aspects in a technocratic system 
by taking both the habitus of stakeholders and the dynamics in capital 
exchange into consideration. Without a comprehensive understanding 
of the mental patterns of residents and the historical context of societal 
issues surrounding the headwater, the language of education or de-
mands from non-local experts will likely prove ineffective in the 
encouragement of local participation. Regardless of the lack of scientific 
judgement in local observations and experience, these factors should be 
treated as practical ‘evidence’ in forming public perceptions. They 
would eventually translate into either positive or negative effects in the 
context of actual application. 

For further investigations, supplemental data from a wider range of 
informants and participatory observations are recommended. Besides, 
this research focuses on the analysis of social, political, and symbolic 
capital. Future studies would then be expected to include a deeper 
exploration of other types of capital. Consequently, the three-step 
analysis provides a more comprehensive but detailed framework to 
understand the stakeholder dynamics. The sociological perspective of 
water quality governance thus shifts the focus from a scientific/tech-
nological intervention to a multi-stakeholder and multi-disciplinary 
problem that calls for integrated governance solutions. 
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Appendix 1. Agenda of semi-structured interview  

Section Questions 

(1) Personal 
attributes 

[1] Length of living in the study area; occupation and working place; experiences living outside the study area 
[2] Experiences of engaging public affairs in the study area (including local organisations, previous demonstrations, etc.) 

(2) Local observation [1] Changes observed in the study area (e.g., environmental, industrial, political, etc.) on a daily-life basis 
[2] Adaptations to the mentioned changes 

(3) Headwater 
policies 

[1] Opinions on current developmental limitations, current strategies of pollution reduction (including structural and non-structural), headwater 
compensation policy and gaps observed 
[2] Interactions with the authorities (TWMO, District/Municipal office) 
[3] Experiences of engaging in pollution reduction or environmental protection projects 
[4] Opinions on citizen participation in public affairs in the headwater (e.g., the Compensation committee, public hearings, etc.) 
[5] Challenges observed in policy communication and implementation 

(4) Policy 
suggestions 

[1] Suggestions or visions of the headwater governance (including urban planning, compensation, local development, etc.) 
[2] Understandings of the relationship between upstream and downstream  
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