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Abstract

In order to achieve objectives of sustainable development, the Sino-Singapore Tianjin Eco
City has devised a set of Key Performance Indicators, which require the collaboration of
regional government and industrial entities, but also residents to be accomplished. Through
qualitative interviews with eco citizens, this study offers an insight into life in an eco city
and how aware residents are of their new home’s targets and incentives. The thesis
investigates, how the eco city encourages residents, who have often never received adequate
environmental education, to recycle and adapt their purchasing behaviour. The findings
reveal the existence of several technical measures, practical incentive schemes and
dissemination techniques that encourage residents to act according to environmental
considerations. However, residents are often unaware of the numerical targets or do not
make the connection between incentive and intended behaviour. The study highlights
possibilities for improvement, in order to enhance residents’ understanding of the eco city’s
objectives. After all, without resident participation and understanding, the Key Performance
Indicators may be unattainable and the eco city’s eventual economic, social and

environmental success in jeopardy.
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1. Introduction

Bus number 947 slowly pulled away from the Yujiapu high-speed rail terminal that connects
the newly constructed finance district in the Tianjin Binhai New Area (TBNA) to the city
centre of Tianjin and from there to Beijing South Railway Station. Cramped in the back of the
bus, I was full of excitement at completing the final stretch of my journey. I had been
confronted with my destination all the way from Beijing South Railway Station to my present
location on the bus. Advertisements for apartments in this new utopia were everywhere, from
billboards in the high-speed rail terminal to a little notice stuck to the back of the seat in front
of me (for an example of such an advertisiment see Appendix 1, Figure 8). Outside the
window, glossy high rises gave way to factories, as the bus left the finance district and
entered the Tianjin Economic Development Area (TEDA). Established brand names such as
Volkswagen, Continental, Nestlé, Motorola and Airbus fleeted by the window, one factory
larger than the other. At the end of a very long road, the industrial landscape started to
change, as the bus approached the Ji River area. Factories gave way to a brief stretch of
wetland, before the large orange arches of the Rainbow Bridge came into view (for an image
of the Rainbow Bridge, see Appendix 1, Figure 9). Just across this bridge was the green
wonderland I had been reading of. The first structures to catch the eye were a series of white
wind energy turbines, gyrating in the light breeze. Beyond the turbines, yellow cranes
stretched their metal limbs in all directions, one after another, as far as the eye could see. An
elongated park area bestrode the river and behind it were rows upon rows of American-style
brick buildings. Their roofs, covered in solar panels, glinted in the sunshine (for an image of
solar panels on top of buildings in the eco city, see Appendix 1, Figure 10). After having
crossed the bridge, the bus dutifully stopped at a red light. From the back seat of the bus, 1
looked out of the window at a large stone rock. On the rock, the name of my destination was
engraved in bold Chinese characters: T KIBHESH (Sino-Singapore Tianjin Eco City)
(for an image of the welcoming stone, see Appendix 1, Figure 11).

Hannes Gohli, 19th March 2017

1.1. Relevance of Research Topic

The importance the Chinese government attaches to the bilateral eco city project being
constructed in the TBNA is reflected in the vast sums of money invested (Belle, 2015) and the
number of media reports published on the Sino-Singapore Tianjin Eco City (SSTEC) (Gaia,
2012; Kaiman, 2014). The increasingly obvious effects of climate change on the environment
in China, have prompted the Chinese government to intensify its support for local
governments pursuing environmentally friendly and financially lucrative business

opportunities (World Bank, 2009). Representing the most high-profile eco city project
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currently under construction in China, the SSTEC pursues goals of environmentally
sustainable construction standards and innovation, by attracting high-tech, low emissions
industries to the region (Belle, 2015). More interesting for this master thesis though, is that
the eco city, also seeks to enhance environmental understanding among its citizens. This
research seeks to establish what measures the eco city government has adopted to educate and
develop its citizens into becoming paragons of environmental sustainability. The majority of
the citizens that first moved to the eco city in the Spring of 2012 (Moore, 2012; Flynn, 2012;
Vince, 2012) arrived from areas with no environmental development plans and had received
little to no environmental education in the past (Liu et al., 2010). For the most part, these
residents had never been required to recycle, separate trash or offered free green
transportation (Belle, 2015). In order to achieve the goals laid out in the key performance
indicators (KPIs), the eco city would require residents to adopt environmentally friendly
behaviour almost upon arrival (World Bank, 2009). After all, the eco city government’s
confidence and efforts are meaningless, if the citizens are unaware of the city’s objectives and
requirements. In short, how does the eco city government intend to support its citizens in the
adaptation process? How aware are citizens currently of the eco city’s objectives? Has their
lifestyle changed due to these objectives? How do they contribute to the city’s continued
positive development? By conducting qualitative interviews with nine residents in the eco
city, this research attempts to shed light on the above considerations by answering the

following research questions:

Research Question 1: Consumer behaviour guidance in the Sino-Singapore Tianjin Eco
City: What measures are adopted by the Eco City Municipal Government to encourage its
citizens to act in an environmentally sustainable fashion in order to achieve the city’s key

performance indicators?

Research Question 2: What impact does a sustainable environment have on a consumer’s

purchasing behaviour with respect to environmental considerations?

1.2. Paper Outline

This paper is divided into a theoretical section (chapters two, three and four) that lays the
groundwork required for interpreting the empirical findings (chapter six). Following an
overview of the existing literature on the topics of eco city development, the SSTEC and
green consumer behaviour theory, the theoretical section of this paper commences with a
discussion on what constitutes an eco city in practical terms. The case study on the SSTEC
intends to provide an outline of the evolution of the eco city by introducing the various actors

involved in the planning, design and construction phases. The case study also introduces,
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compares and evaluates the SSTEC’s KPIs with respect to KPI sets developed by national
government ministries in China. Besides presenting an evolutionary protocol of urban
development, the case study gives the reader a general impression of the SSTEC’s living
environment, which is essential to understanding the interviewees’ responses in the empirical
findings. The theoretical section concludes with an excursus into green consumer behaviour
theory. The excursus offers an overview of previous literature on green consumer behaviour
theory, both internationally and in China. The conclusions gleaned from both sets of literature
are then compared to, on the one hand, analyse differences and on the other distinguish what
constitutes a green consumer in the Chinese context. This section is necessary to analyse the
changes in the respondents’ green consumer behaviour prior to and after moving to the eco

city.

Following a presentation of the methodology used to conduct this research, the empirical
findings outline and analyse the views of the nine respondents included in this study. The
objective is to find generic themes mentioned during the interviews that indicate
commonalities, as well as differences in the respondents’ evaluation of the eco city and their
own green purchasing behaviour. The thesis concludes with recommendations on how the
local government can encourage environmentally friendly consumer behaviour by providing
adequate education programs and support structures. The final conclusion presents a summary
of the key issues discussed in this paper, both in the theoretical sections and the empirical

findings.

1.3. Literature Review

The preliminary desk research revealed a plethora of international literature on eco city
development since the late 1980s, when sustainable development increasingly became the
focus of discussion in international political and economic fora. Academic attention during
the 1990s initially focused on defining the concept of an eco city (Roseland, 1997;
Blassingame, 1998), before post-millennial literature was able to evaluate the initial efforts at
city-scale urban development (Jabereen, 2006; Bullivant, 2007; Hart, 2007; Nader, 2009;
White et al., 2009). Contemporary international publications on eco city developments
continue to evaluate eco city projects based on case studies (Keeton, 2011), but also discuss
whether a clear set of standards are beneficial for future projects (Rapoport et al., 2014; de
Jong, 2015).

In terms of eco city development in China, de Jong and Sun et al. offer various publications

concerning the current state of eco city development and government policy (Sun et al., 2011;
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de Jong, 2013/2015). The World Bank’s contributions were especially valuable to this thesis
and other studies (Caprotti, 2013; Belle, 2015), as they shed light on eco city developments
across China (Baeumler et al., 2012), as well as in the SSTEC (World Bank, 2009). Iris
Belle’s doctoral thesis (2015), a comparison of urban governance in the TEDA and the
SSTEC, offers an excellent description of the administration of the SSTEC, its position in the
TBNA, as well as an evaluation of the eco city’s KPIs. The SSTEC has received much
attention from scholars in recent years (Caprotti, 2015; Brauch et al., 2016; Geroe, 2017), due
in part to its bilateral nature (Ng, 2011) and extensive media coverage (Gaia, 2012; Kaiman,
2014; Teo, 2016). Caprotti’s (2013) walkthrough gives a good impression of the SSTEC as it
stands today and is the most consumer based and practical description of an eco city in
literature. Other authors primarily focus on descriptive or evolutionary contributions (Keeton,
2011; Ghiglione et al., 2015; Geroe, 2017). However, despite the proliferation of articles on
the SSTEC in recent years, the literature pays insufficient attention to consumer needs and
practices, which is the gap this master thesis seeks to fill. After all, the primary beneficiaries
and contributors to the success or failure of the SSTEC are its residents. In order to evaluate a
change in the residents’ consumption habits since moving to the eco city, the literature on
green consumer behaviour theory is invaluable. International literature on the topic is
extensive, as authors vie to create frameworks that describe the archetypical green consumer,
both in demographic (Antil, 1984; Samdahl et al., 1989; Ajzen, 1991; Zimmer et al., 1994;
Roberts, 1996; Straughan et al., 1999) and in psychological terms (Rice et al., 1996; Chan et
al., 2008; Young et al., 2010; Kaufman et al., 2012; Juvan et al., 2013). In contrast, research
on green consumer behaviour in China is still in its infancy (Liu et al., 2010; Zhao et al.,
2014), with the majority of publications only emerging since the turn of the century. Studies
often focus on the adoption of green products (Chan, 2001; Xu, 2013; Chen, 2014b) or
compare Chinese consumers to international frameworks (Chan et al., 2008; Awuni et al.,
2015; Chen et al., 2016).

In summary, more research dedicated to the habits and conventions of consumers in eco cities
is required. Eco cities provide fantastic opportunities to conduct research on green consumer
behaviour, sustainable urban development and green innovations, because they offer a closed
environment for experimentation and observation. Due to the menace of climate change and
its effects on the global environment, the construction of ecologically friendly urban areas is
imperative to maintain current standards of living in cities (World Bank 2009; Keeton, 2011,
Baeumler et al., 2012). Therefore, further research on how to improve green building
standards, environmental technology innovation, renewable energy, green transport, but also
environmental education for residents is of tantamount importance for future generations to

enjoy the benefits of urban life we cherish today.
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2. Eco City Development

2.1. Definition and Evolution of Eco Cities

The British architect and environmental activist Richard Register was the first author to coin
the term ‘eco city’ in his 1987 study on the future of urban development ‘Eco City Berkeley:
Building Cities for a healthy future’ (Register, 1987). Register defines an eco city as “an
ecologically healthy city” but contends, that “no such city exists” (Register, 1987:3), as “eco
cities are a direction, not a destination” (Register, 1987:135). Since then, there have been
various derivations of the term, including ‘sustainable city’, ‘free eco city’ and ‘zero-carbon
eco city’ that are often used interchangeably in the relevant literature (Hassan et al., 2014).
Rapaport (2014) describes the term ‘eco city’ as an “umbrella concept” (Rapaport, 2014:138)
that encompasses many different forms of urban development, from small-scale urban
revitalisation projects to completely new urban areas. So far however, there has been no
universally accepted agreement among authors on the definition of an eco city (Kolte et al.,
2013; Joss, 2011; Roseland, 1997). Researchers tend to offer their own unique definition of
what is included in the term ‘eco city’. While some definitions are rather factual, such as an
eco city being a “development of substantial scale, occurring across multiple sectors, which is
supported by policy processes” (Joss, 2011:280), others describe glorious utopias (Bullivant,
2007; Hart, 2007; Nader, 2009). The lack of a unified definition is often seen as a barrier for
the construction of environmentally friendly urban areas, as no universally recognised
standards exist, upon which a project can be measured (Rapoport, 2014; Hassan et al., 2014;
Keeton, 2011). Some authors propose, that no such definition should exist, due to differences
in geography, economy and demographics from one site to another (White et al., 2009; Pow et
al., 2013; Belle, 2015). These authors believe, that the generalisation of urban plans for eco
cities and the adoption of common standards for sustainable development are both
unwarranted and unrealistic (Stirling, 2009; White et al., 2009; Pow et al., 2013; Hassan et al.,
2014). They argue, that a certain degree of flexibility is beneficial in order to be able to adapt
to local conditions (Afiff, 2010; Rapoport, 2014; Belle, 2015). The danger of not having
measurable standards is, that any project pursuing vaguely ecological targets is free to call
itself an eco city (Rapaport, 2014). Despite this ambiguity, most definitions of eco cities in
the relevant literature do include similar design patterns, such as the construction of parks,
green buildings and recreational areas for residents, the avoidance of automobile-based
transportation systems, the supply of convenient and environmentally friendly public
transport facilities, walkability and high density residential areas (Roseland, 1997;
Blassingame, 1998; Jabereen, 2006; Dujardin et al., 2014).
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The definition and evolution of eco cities goes hand in hand with the discussion on
sustainable development, which has become increasingly prevalent on various international
political and economic platforms. The discussion on sustainable development was triggered
by the realisation, that breakneck economic growth and relentless industrialisation have
serious consequences for the natural environment (Hassan et al., 2014; Belle, 2015). United
Nations publications, such as the Brundtland report in 1987 and the Agenda 21 in 1992,
emphasised conscious resource allocation, environmental protection and social development
as necessary conditions for future growth (Rapoport, 2014). The Habitat-II agreement
meanwhile, was an attempt to apply the propositions from Agenda 21 to urbanisation (Hassan
et al., 2014). The agreement describes a sustainable city as an urbanized zone that is able to
balance the three pillars of sustainable development: the economy, the society and the
environment (Belle, 2015). As a consequence, the United Nations Centre for Human
Settlements defines a sustainable city as an urban area “where achievements in social,
economic and physical development are made to last” (United Nations Human Settlements
Programme, 2002:6). Recently however, there has been growing concern among researchers,
that a number of eco city projects have focused primarily on the economic and have
disregarded the environmental and social pillars of sustainable development (de Jong, 2013).
Put differently, these projects are “entrepreneurial land development projects” (Rapoport,
2014:142), whose success is judged on their economic, rather than their environmental
achievements (de Jong, 2013). The reason for this concentration on the economic pillar of
sustainable development in China may be connected to the country’s belief, that “the

precondition for sustainable development is development” (Nielsen, 2003: 6).

Coinciding with the discussions on economic growth and its effects on the environment, the
first ecologically friendly urban developments originated during the counterculture
movements of the 1960s and 1970s (Rapoport 2014). Originally, eco cities were small-scale
redevelopment projects instigated by residents and architects, who were concerned about
ecological degradation and social inequality (Roseland, 1997). These eco villages adopted
ecological design principles and encouraged conscious consumption and low impact lifestyles
among residents (Rapoport, 2014). The publication of Agenda 21 in 1992 led to a
proliferation of government sponsored local eco city initiatives during the 1990s, as
governments across the world became eager to prove their dedication to Agenda 21 and
sustainable development. Despite their environmental fervour and determination, many of
these projects were not completed, as market realities caught up with overly idealistic local
government plans (Barton, 1998). Notable exceptions were the frequently cited eco
developments Hammarby in Stockholm, Sweden and Riesefeld in Freiburg, Germany

(Rapoport, 2014). After the turn of the century and with the advancements made in
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sustainable transportation, renewable energy and green architecture, plans started emerging,
primarily in Asia, to build city-scale development projects. Today, governments around the
globe see eco city projects as useful experimentation grounds for new technologies and urban
management (Joss, 2011), as well as high profile demonstration projects of their
determination to improve the local environment (Bulkeley et al., 2013). Currently there are
projects proposed for eco city construction in the UK, South Korea, the US, Spain and Jordan
among others, as well as developments currently under construction in Abu Dhabi and various
locations in China (Joss, 2011). At present however, only a small number of eco city projects
have managed to pass the design stage (Belle, 2015). Designed by the most renowned
architects, masterminded by powerful government agencies and constructed by multinational
cooperations, these city-scale projects bear little resemblance to the modest yet important
efforts of local environmental activists in the eco villages of the 1970s (Rapoport, 2014). At
the forefront of this race for sustainable urbanisation stands China, whose relentless speed of
development since the 1980s has coincided with the advancements in sustainable
development discussed in this section. China’s speed of economic growth has lifted millions
out of poverty and expanded the middle class, leading to increased consumption and
investment possibilities across the country (Goodman, 2014). But growth has also put a lot of
pressure on urban areas, which have had to contend with unprecedented urban sprawl,
unbridled migration and pollution that endangers the livelihoods of millions on a daily basis
(Cao, 2015). The following section will analyse the evolution and current climate in China’s
eco city development agenda, culminating in a case study dedicated to its most prominent

example: the Sino-Singapore Tianjin Eco City.

2.2. Eco City Development in China
China’s eleventh (2006 - 2011) and twelfth (2011 - 2016) Five Year Plans underlined the

Chinese government’s intention to deviate from the growth trajectory pursued since the
reforms in 1979 and instead follow a development agenda focused on becoming a “resource
conserving and environmentally friendly society” (Baeumler et al., 2012:34). However,
China’s pursuit of eco city development predates the Hu Jintao administration’s scientific
outlook on development (Sun et al., 2011). The first Chinese cities to adopt ecologically
sound methods in their urbanisation plans were Yichun in Jiangxi province in 1986 (Sun et
al., 2011; de Jong, 2015) and Leshan in Sichuan province in 1987 (Sun et al., 2011). But these
cities’ intentions were limited to the field of agriculture and in the case of Leshan were mainly
promoted by scholars wishing to highlight the importance of environmental protection in
China (Sun et al., 2011). During the 1990s, the Ministry of Housing and Urban-Rural
Development (MoHURD) and the Ministry of Environmental Protection (MEP) started
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devising indicator sets to help cities develop in a more sustainable manner (Baeumler et al.,
2012). Over time, these indicator sets increased in complexity and number, which is why
simplifications were necessary in 2004 (MoHURD) and 2007 (MEP) that laid more emphasis
on environmental, rather than economic and social indicators for eco city development (de
Jong, 2015). These two ministries were by no means the only Chinese national level entities
devising indicator sets describing eco city standards. In 2009, for instance, the Chinese
Society for Urban Studies and the United Technologies Corporation developed an indicator
set for assessing eco cities, that consisted of 61 indicators, which incorporated both the
MoHURD’s and the MEP’s indicator sets (Baeumler et al., 2012). However, the MoHURD’s
and the MEP’s indicators remain the most cited in literature (World Bank, 2009; Belle, 2015)
and for this reason are treated seperately in this study (for a detailed list of MoHURD’s
indicator set see Appendix 6, Table 3).

In the eco city indicator set designed by the MoHURD, a project seeking eco city status must
first be certified as a ‘Garden City’, before being able to apply for certification as an ‘Eco
Garden City’ (Baeumler et al., 2012). The difference to the eco city indicator set devised by
the MEP is, that the MoHURD’s indicators solely focus on urban areas, while the MEP’s
indicator set includes the entire jurisdiction of the eco city in question (World Bank, 2009).
The MoHURD'’s set also places greater emphasis on energy efficiency, pollution control, as
well as green building and transportation, while the MEP’s indicator set concentrates on the
provision of green spaces and landscape, as well as the quality and management of the
environment. The standards of the MEP were last revised in 2007 and now include stricter
regulations on energy and water consumption, along with more stringent emission standards.
The MEP’s indicator set encompasses 19 quantitative indicators, of which 15 are mandatory

and four are indicative (for a detailed list of the MEP’s indicator set see Appendix 6, Table 4).

Indicator sets are used in the approval of eco city projects in China, as they are considered
more scientific, outcomes can be measured more easily and also because of the top-down
nature of the Chinese political system (de Jong, 2015). Clearly defined indicator sets make it
easier for the vast number of ministries that are involved in the planning, approval and
construction of eco city projects to evaluate a local government’s progress, as well as the
eventual success or failure of an eco city project. For the sake of achieving sustainable
urbanisation targets, the two indicator sets both highlight the need for certain physical
infrastructure, such as the construction of waste treatment facilities or the provision of public
green areas (Baeumler et al., 2012). Local governments need to be aware, that while
complying with these indicators will undoubtedly help improve the local environment, they

alone do not guarantee low-carbon development. In recent years Chinese leaders have
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consistently emphasised the importance of reducing the country’s energy and carbon
intensity. Furthermore, local government officials are to be held more accountable for
environmental transgressions during their time in office (Baeumler et al., 2012). This has
resulted in local government officials exploring new ways of boosting their environmental
performance as a means of enhancing their position in the nomenclature (Kostka, 2015). Eco
city construction is both a high profile and ostentatious scheme for local government officials
to boost their standing in the Party and can also attract national and international attention, as

well as expand the local economy (Ghiglione et al., 2015).

China’s change in growth trajectory to pursuing more sustainable economic growth has led to
a wave of new eco city developments across the country (Sun et al., 2011). The map on the
following page shows eco city projects that have received eco city status, according to the
MoHURD and the MEP indicator sets. A notable exception on this map is this master thesis’s
case study, the SSTEC, which is not included here, because it is not formally recognised by
the MoHURD or the MEP (Baeumler et al., 2012). Neither does the map below support the
popular headline on urban development, that hundreds of eco city projects are being
developed across China (Kaiman, 2014; Shepard, 2015; Caprotti, 2015). The actual number of
eco cities currently under construction in China is difficult to assess, due to the ambiguous
definition of the term ‘eco city’ and the different sets of standards adopted by Chinese
authorities (Baeumler et al., 2012). The map on the following page does however prove, that
several regions, municipalities and townships in China have successfully applied to the

MoHURD and the MEP for recognition as eco cities or eco counties.
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Figure 1: Map of Eco City Projects Approved by the MEP and the MoHURD (Source: Baeumler et al.,
2012)

Data collected by the Chinese Society for Urban Studies in 2011 shows, that 259 of the
surveyed 287 prefecture level cities in China expressed an intention to develop eco or low
carbon cities (Sun et al., 2011). However, many of these projects either never pass the design
stage or are abandoned during construction. Reasons for abandonment include specific
economic and social conditions on site, local level ambition leading to overzealous adoption
of unrealistic project designs and cost evaluations, as well as corruption or rotation resulting
in local officials being removed from office. An example of a high profile project that was
abandoned midway through construction, is the Sino-United Kingdom Dongtan Eco City,
which was supposed to be completed on the Chongming Island at the mouth of the Yangtze
river (Larson, 2009). Plans were devised and construction begun in 2005, but the project was
abandoned, due to “financial constraints, a change in local government priorities and
environmental concerns” (Baeumler et al., 2009:44). The Sino-United Kingdom Dongtan Eco
City is one of a series of examples, where local governments seek cooperation with
international partners to construct ecologically friendly suburbs or even new cities around the
drafting of the 11th Five Year Plan in 2006 (Baeumler et al., 2012). Other examples of
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cooperations between local governments in China and international construction companies or
governments include the Sino-German Qingdao Eco Park, the Sino-Dutch Shenzhen
International Low Carbon Town, the Sino-Finnish Mentougou Eco Valley, the Sino-Swedish
Wuxi Low Carbon Eco City (Brauch et al., 2016), the Sino-Singapore Guangzhou Knowledge
City, the Sino-Singapore Suzhou Industrial Park and the Sino-Singapore Tianjin Eco City
(Baeumler et al., 2012).

The above analysis has shown, that the intent to develop urban areas in a more
environmentally sustainable fashion in China exists between national ministries, local
governments, as well as international government and private organisations. But some authors
argue, that “relatively little policy guidance exists at the national level what this (sustainable
urban development) means in practical and operational terms” (Baeumler et al., 2012:34). For
this reason, local governments constructing eco cities often devise their own set of indicators
in collaboration with their international partners (Caprotti, 2013). After all, the construction of
eco cities depends not only on local and national government support, but also has to satisfy a
large number of stakeholders with potentially significant capital contributions (de Jong,
2015). An eco city project pursuing solely environmental targets would not pass the
development stage, as stakeholders investing vast sums of money will want to include
indicators promising eventual economic gains (de Jong, 2015). An important lesson to be
learnt from abandoned projects, such as the Sino-United Kingdom Dongtan Eco City (Larson,
2009), is, that in order to be successful, an eco city project needs strong support from national
and local government entities (Baeumler et al., 2012), needs to satisfy investors (de Jong,
2015) and has to observe the interests and culture of the local community when devising its
KPIs (Baeumler et al., 2012).

The previous chapter has shown, that China has adapted its growth and urbanisation strategy
to include environmental considerations. The government has encouraged local governments
to pursue eco city initiatives by designing indicator sets (Baeumler et al., 2012; de Jong,
2015;) and revising the cadre evaluation system to include environmental considerations
(Kostka, 2015). Over the last decade especially, local governments have worked together with
national and international governments to design and construct urban areas according to
indicator sets designed by the MoHURD, the MEP or the project planners themselves
(Baeumler et al., 2012). While many eco city projects fail at the design stage or are
abandoned, some have been built and already house residents. The most prominent example
in the media and the city closest to completion (Belle, 2015) is the subject of the following

section: the Sino-Singapore Tianjin Eco City.
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3. Case Study: The Sino-Singapore Tianjin Eco City

3.1. A History of Development

Unlike most settlements, that form their own identity, economy and society over the course of
centuries, newly constructed cities do not evolve naturally over time (Belle, 2015). Instead,
they are designed to achieve set targets within a certain period of time (World Bank, 2009).
The process of construction, from the initial planning to completion, involves a large number
of actors, including political leaders, government administrators, urban planners, technical
assistants, investors, construction companies, other actors from the private sector and future
residents. Figure 2 below shows a simplified version of the decision-making process involved
in the construction of the SSTEC (Belle, 2015). This section is divided into the seven stages
of development outlined in Figure 2: Project Preparation, Design of Framework for Project
Execution, Comprehensive Urban Planning, Urban Design, Land Development, Real Estate

Development and Operation and Maintanance.

3
Project Preparation
Design of Framework for Project Execution
Comprehensive Urban Planning

-

aspects of decision-making

Urban Design
Land Development
Real Estate Development

Operation and Maintenance

->

time

Figure 2: The Seven Development Stages of the SSTEC (Source: Author's work based on Belle, 2015)

Project Preparation

One of the most important aspects of building an eco city is its vision, which is composed

during the first stage of preparation (Belle, 2015). A strong vision is required to convince
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private investors, as well as government entities, to ‘“set aside financial resources,
administrative capacity, land and natural resources” (Belle, 2015:37). In the case of the
SSTEC, the vision is encapsulated by its slogan ‘Reduce, Reuse, Recycle’ and its motto ‘Live,
Work, Play’ (Ghiglione et al., 2015). The vision portrays the eco city’s focus on providing
housing and recreational facilities for a diverse group of residents (Live), job opportunities
close to the eco city (Work) and entertainment, such as bars, restaurants, park areas and sports
facilities (Play) (Belle, 2015). The eco city also promises to be “practical, replicable and
scalable” (Belle, 2015:39), which entices both politicians and investors to be part of a
futuristic sustainable urbanisation project in China. The possibility of the SSTEC’s model
being replicated elsewhere, lures enterprises in the clean energy, high technology and IT

sectors into being part of the first eco city prototype of its kind.

Design of Framework and Project Execution

In the second stage, the principle actors involved in the design and construction of the eco city
agree on a framework that defines the rules for executing the project (Belle, 2015). There are
a vast number of actors involved in the execution of the SSTEC, but for the sake of
simplification, they can be divided into national and local actors (Geroe, 2017). Because the
SSTEC is a bilateral urban development project between the governments of China and
Singapore, the roles each country play had to be clearly designed from the outset (World
Bank, 2009). In the Framework Agreement for the development of the SSTEC project, which
was signed by the Chinese Premier Wen Jiabao and the Singaporean Prime Minister Lee
Hsien Loong in 2007, China retains the right to make legal decisions during the project’s
execution, while the role of the Singaporean government is described as consultative in nature
(Belle, 2015). Figure 3 on the following page shows the different constellations of national

actors in monitoring and supporting the execution of the SSTEC.
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Figure 3: National Actors Involved in the SSTEC (Source: Author’s work based on Belle, 2015)

At the top of this hierarchy is the Joint Council for Bilateral Cooperation (JCBC), which is a
bilateral forum between the governments of China and Singapore initiated in 2004 that meets
once a year (Geroe, 2017). This forum receives an annual report from the Joint Steering
Council, which is chaired by the Chinese Vice-Premier and the Singaporean Deputy Prime
Minister, who are in charge of overseeing the administration of the SSTEC project on the
government level (World Bank, 2009). Directly below the Joint Steering Council is the Joint
Working Committee, which includes in total eight ministries and offices. The Joint Working
Committee is led by the Chinese MoHURD and the Singaporean Ministry of National
Development, but is joined, among others, by the Chinese National Development and Reform
Commission (NDRC), the Ministry of Finance (MoF) and the MEP. The Tianjin Eco City
Administrative Committee is in charge of examining, approving, supervising and inspecting
investments in the eco city, as well as other administrative functions (World Bank, 2009).
Because the eco city is an autonomous functional district, rather than an administrative district
of the city of Tianjin, the Administrative Committee can be seen as a local branch of the

Tianjin Municipal Government (Belle, 2015).
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The actual construction, land development, urban planning and operation of public
infrastructure occurs on the local level and is the responsibility of the Sino-Singapore Tianjin
Eco City Investment and Development Company (Eco City JV) (Geroe, 2017). Figure 4
shows, that because the project is a bilateral undertaking between China and Singapore, the

operation of the joint venture company is also divided equally between the two countries.

35% : 90%
TEDA Holding Keppel Corp.qatpn
and its subsidiaries
20% China Development Singbridge 10%
Bank International
Singapore
45%
Other Investors
Chinese Singapore

Consortium (TEC) Consortium (STEC)

Eco City JV

Tianjin Eco City
Municipal
Engineering and
Landscape
Architecture

Tianjin Eco City
Construction
Investment
Company

Tianjin Eco City
Environmental
Protection
Company

Tianjin Eco City
Energy Investment
Company

Figure 4: Local Actors Involved in the SSTEC (Source: Author's work based on Belle, 2015)

In broad terms, the Chinese Consortium (TEC) within the joint venture is responsible for the
operation, construction and investment of public facilities and infrastructure on site, while the
Singaporean Consortium (STEC) is in charge of supervising, offering technological support,
construction management, research and development (R&D), innovation, equipment supply
and design (Belle, 2015). To make the division of tasks more transparent, four subsidiary
companies were set up as part of the Eco City JV. These subsidiaries are in charge of
construction, engineering and landscape architecture, environmental protection, energy
investment, as well as providing municipal infrastructure services (World Bank, 2009). Apart
from these state run enterprises, other enterprises have been attracted to the SSTEC to test

their new technologies in a controlled environment (Ng, 2011). Among the many companies
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that have agreed to test their products in the eco city are the Dutch electronics company
Phillips, the Japanese multinational Hitachi, the American car manufacturer General Motors
and a number of Singaporean telecommunications and renewable energy companies. It is
important to note, that the constellation of actors involved in the process of developing an eco
city is by no means static (Belle, 2015). New actors are recruited, while existing actors may
increase or reduce their involvement or even abandon the project. It is important that during
this process, the Administrative Committee controls and supervises the various actors in their

dealings within the eco city.

Comprehensive Urban Planning

After signing the Framework Agreement in November 2007 (Ghiglione et al., 2015), setting
up the basic structure of the bilateral cooperation with Singapore, and attracting initial
investors to the project, the third stage in the development of the SSTEC was to find a
suitable location for construction (Belle, 2015). Initially, there were four cities competing to
host the SSTEC project: Baotou, Tangshan, Tianjin and Ulumugqi (Keeton, 2011). Tianjin was
eventually chosen, because the site in the TBNA, where the eco city now stands, fulfilled four
important criteria (Belle, 2015). First, the Singaporean delegation especially emphasised the
importance of the proposed site having some environmental deficiencies that needed cleaning
up (Ghiglione et al., 2015). The site that now houses the eco city consisted of salt paddies,
that were partially submerged by seawater (Caprotti, 2013) (for an image of the eco city in
2007, see Appendix 1, Figure 12). Additionally, a local water reservoir, the Ji Canal and the Ji
River were all heavily polluted and needed cleansing (Keeton, 2011). The second important
factor for choosing Tianjin, was that the proposed site was located in the TBNA, which
consists of an agglomeration of free trade areas, such as the Tianjin port and the TEDA
(Ghiglione et al., 2015). In 2007, when the decision was made to build the SSTEC in Tianjin,
the TBNA accounted for 45 percent of the city’s GDP (Swee-Hock et al., 2009). The area also
has excellent high-speed rail connections to the airport and city centre of Tianjin, as well as
Beijing, which is accessible within two hours (Caprotti, 2013). Another consideration that
influenced the decision to grant Tianjin the right to host the eco city project was, that Tianjin's
municipal government were offering a piece of land they owned for construction, which made
the process of land acquisition “speedy and cost efficient” (Belle, 2015:59). The third and
fourth considerations, which would have applied to any of the cities initially vying to host the
project, were that the eco city should not be built on arable land and that it had to meet all
China’s legal requirements (World Bank, 2009).
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Urban Design

In the fourth stage, the urban master plan is formulated, which delineates the functions of
separate parcels of land within the designated area (Cao, 2015). The urban master plan can be
used to attract further investors to the project, as it describes what infrastructure the new city
will incorporate, what the overall appearance will be, what synergies with neighbouring
districts will be created and how natural eco systems will be integrated. It is also during this
fourth stage, that the KPIs are negotiated and decided upon with the main investors (Belle,
2015). In the case of the SSTEC, representatives from both the TEC and the STEC were
present at the drafting of the KPIs and urban master plan in April 2008, in order to ensure,
that both sides were content with the eco city’s objectives. The urban master plan was a
combination of three design proposals by two Chinese urban design companies and one
Singaporean team, who initially competed for the project and then cooperated, by merging
each proposal’s best features into one plan (World Bank, 2009). The plan was finally
approved by the Tianjin Municipal Government in September 2008.

Land Development

Shortly after the approval of the urban master plan, a groundbreaking ceremony was
conducted on the 28th of September 2008 (World Bank, 2009). Present at the ceremony
marking the initiation of construction work, were Chinese Premier Wen Jiabao (as head of the
JCBC) and the senior minister from Singapore Got Chok Tong. A section of the 34 km” area
selected to house the eco city was originally occupied by three fishing villages, whose
inhabitants had to be compensated, temporarily relocated and then promised work in the eco
city, once the project was completed (MacDonald, 2009). The remaining 15 km? that were not
occupied by the villages, consisted of saline-alkaline non-arable land and polluted water
bodies (for an image of the eco city in 2007, see Appendix 1, Figure 12), which had to be
reclaimed from the sea and decontaminated (Baeumler et al., 2012). The urban planners who
designed the master plan followed the principles of New Urbanism, which postulates “the
mixing of green space, commercial and residential functions on a neighbourhood scale with
high density at the cores and lower density at the edges” (Belle, 2015:80). The walkability
within the SSTEC was to be ensured, by connecting the two main community centres and
seven sub-centres by a green spine called ‘the eco valley’ (Keeton, 2011). The eco valley is an
elongated park area with bike and pedestrian areas, that meanders through the eco city with
separate ‘eco corridors’ branching off towards the different compounds (for an image of the
eco valley, see Appendix 1, Figure 13). Figure 5 on the following page shows the eco valley
in green winding its way from South to North through the eco city, as well as the water

reservoir (orange dot) (for an image of the water reservoir, see Appendix 1, Figure 14) and the
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park areas along the Ji River that are important aspects of the eco city design, as they offer
natural barriers between the different sectors of the city (Belle, 2015) (for an image of the
park area along the Ji River, see Appendix 1, Figure 15). Once completed, the eco city will
have eight densely populated urban districts that will house shopping centres, medical centres,
elementary schools, kindergartens and sports facilities, which will all be within walking
distance for residents (World Bank, 2009).
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Figure 5: Map of the SSTEC (Source: Author’s work based on International New Town Insitute, 2017)

The eco city’s residential areas consist of multiple eco cells, which are squares of 400 by 400
metres that are intersected by access roads (Baeumler et al., 2012). Figure 6 on the following
page shows how four eco cells constitute an eco neighbourhood and four eco neighbourhoods
form one of eight urban districts. These blocks are designed to ensure, that citizens are within

400 meters of a public transport stop. However, some authors criticise the use of this very
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typically Chinese urban block design, as it may discourage residents to walk or bike to their
preferred destination, especially if the blocks “are separated by large roads” (World Bank,
2009:v) with irregular crossing opportunities.
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|

Local road with bus

Bus stop
District Centre
Eco Neighbourhood
Population: Green corridors
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Figure 6: Eco Cells, Neighbourhoods and Districts (Source: Author's work based on Keeton, 2011)

Real Estate Development

The construction of the eco city is divided into three phases (World Bank, 2009). Phase I
(from 2008 - 2010) concentrated on building the Southern part of the city around the Southern
Business Centre (SBC), as well as the sewage plant to the west of the Qingjing water
reservoir (orange dot). Phase II (2011 - 2015) comprised the construction of the basic
infrastructure of the city, including the community centres and transport networks to areas
outside the city. Finally, in Phase III (2016 - 2020), the districts to the North and East of the

lake will be finalised. Because 80 percent of the eco city's area is intended for residential use,

Hannes Gohli Master Thesis

19



most of the buildings constructed in the eco city will be housing estates and compounds.
These vary in quality and price, as the city wishes to attract primarily white-collar workers
from the nearby industrial and free trade zones (Caprotti, 2013). However, the eco city’s KPIs
also require, that at least 20 percent of housing be subsidised by the government and intended
for families with lower levels of income (World Bank, 2009). Besides residential compounds
and other facilities intended for the city’s inhabitants, such as hospitals, community centres,
shopping centres, museums and recreational facilities (Caprotti, 2013), the eco city urban
master plan also designates areas for industrial use (the three large red circles in Figure 5)
(Geroe, 2017). In these eco industrial parks, the eco city especially wishes to attract
companies with low emissions and waste generation (for an example of a company in one of
the industrial parks, see Appendix 1, Figure 16). These companies should uphold values such
as environmental protection and energy conservation or be engaged in R&D, software
development, education or cultural activities (Keeton, 2011). A tourist area is intended to be
established along the banks of the river leading towards the ocean that will house a Marine
Life Centre, various hotels and marinas, as well as a temple dedicated to the goddess Mazu
(for an image of a street sign showing the way to the new tourist area, see Appendix 1, Figure
33) (Keeton, 2011). A pre-existing golf course, the Fangte amusement park and an aircraft
carrier museum offer further opportunities for entertainment in the eco city (Appendix,
Figures 17, 18 and 19). In the eco city, all land is owned by the TEC, who have allocated 53
percent of the available land to the Eco City JV for the purpose of re-sale to real estate
development companies (World Bank, 2009). Of the 34 km?® that belong to the eco city, 25
km? are classified as available land, which corresponds to 13,25 km? of land intended for real

estate construction.

Operation and Management

The final stage of developing a new city is arguably the most important in determining its
eventual success or failure. The completed residential compounds are put up for sale, so that
residents and enterprises can start purchasing property in the newly developed city (Belle,
2015). In the SSTEC, the original plan was for residents to first move in during the final
stages of Phase I in 2010 (World Bank, 2009). However, various reports, as well as my own
interviews, suggest the first residents only arrived in the spring of 2012 (Moore, 2012; Flynn,
2012; Vince, 2012). During this stage of the eco city development, new residents need to be
encouraged and educated on how to take care of the environment and also given a sense of
pride in the achievements of the city (World Bank, 2009). Oftentimes residents moving from
large cities in China have never had to separate garbage or look out for the environment as

much as they are required to in the eco city. As will be seen in the following section, the
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SSTEC’s KPIs envision technical solutions to fulfil the city’s environmental ambitions, but
“environmental campaigns to enhance awareness among residents” (World Bank, 2009:vii)
will also be important to mitigate the amount of waste produced by consumers and encourage
residents to participate in the completion of the KPIs. The operation of the eco city requires
the local government to keep the environment clean and maintain standards (Belle, 2015).
Buildings and roads have to be regularly refurbished, trees and flowers replanted, parks
maintained and the urban infrastructure managed and improved. The Eco City Framework
Agreement foresees an eventual completion of the eco city by 2020, at which point the
bilateral nature of the project will end (World Bank, 2009). Until that time, the eco city
government has to make sure it manages the myriad of temporary and long term investors, as
well as attract new ones to ensure the positive expectations and atmosphere that surround the

project are sustained (Belle, 2015).

3.2. The Key Performance Indicators

As documented in previous sections, eco city developments across China can either follow the
guidelines set out by the MoHURD and the MEP or draw up their own set of indicators
(Belle, 2015). Because of the bilateral nature of the project, the SSTEC opted to draw up its
own set of indicators during the urban planning stage of development. The SSTEC KPIs
consist of 22 quantitative and four qualitative indicators that provide guidance and planning,
but also allow the monitoring of progress throughout the project’s development (Caprotti,
2012). They were formed on the basis of national standards in China (including the MoHURD
and the MEP indicator sets) and Singapore, as well as international best practices (Belle,
2015). The eco city’s KPIs act as a ‘score card’ that encourages local government officials to
pursue environmental targets, rather than solely focus on “economic growth-related
indicators” (World Bank, 2009:12). They serve as a monitoring and reporting device, that
provides an increased level of transparency to both policy makers, potential residents,
enterprises and investors (Caprotti, 2012). The SSTEC’s quantitative KPIs are outlined in
Table 1 below.

Tabel 1: The SSTEC’s Quantitative KPIs

KPI Area and Details Indicative Value

Natural Environment

1 Ambient Air Quality No. of days per year in which ambient air ~ Immediate
quality meets or exceeds China’s national
Ambient Air Quality Grade II Standard >
155 (85% of 310 days)
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KPI Area and Details Indicative Value

No. of days per year in which SO, and NOx Immediate
content in the ambient air should not exceed

the limits stipulated by China’s National

Ambient Air Quality Grade I Standard >

155 (85% of 310 days)

To meet the standard stated in the PRC’s By 2013
National Standard GB 3095 - 1996

2 Quality of Water Bodies To meet Grade IV surface water quality By 2020
standard in the PRC’s National Standard
GB 3838 - 2002

3 Water from taps 100 % Immediate
attaining drinking water
standards

4 Noise pollution levels 100 % Immediate

should meet the
stipulated standards for
different functional

zones

5 Carbon emission per 150 ton-C per one million dollars Immediate
unit of GDP

6 Net loss of natural 0 Immediate
wetlands

Man-Made Environment

7 Proportion of green 100 % Immediate
buildings
8 Local plant index >0.7 Immediate
9 Public green space per > 12 m” per capita By 2013
capita
10 Per capita domestic < 120 Liters per day per capita By 2013

water consumption
Living Style

11 Per capita domestic < 0.8 kg per day per capita By 2013
waste generation

12 Proportion of green trips > 30% By 2013
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KPI Area and Details Indicative Value

>90% By 2020
Infrastructure

13 Overall Solid waste >60% By 2013
recycling rate

14 Provision of free 100 % By 2013
recreational and sport
facilities within walking
distance of 500 meters

15 Treatment to render 100 % Immediate
hazardous and domestic
solid wastes non-toxic

16 Barrier-free accessibility 100 % Immediate

17 Services network 100 % By 2013
coverage

Management

18 Proportion of public >20% By 2013
housing

Economic Sustainability

19 Renewable energy usage >20% By 2020

20 Water supply from non- > 50% By 2020
traditional sources

Technological Innovation

21 Number of R&D > 50 man-year By 2020
scientists and engineers
per 10.000 labor force

Employment

22 Employment-housing >50% By 2013
equilibrium index

Source: Authors work based on World Bank (2009)
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The four qualitative KPIs mainly focus on “regional coordination and economic integration”
(World Bank, 2009:12). This entails developing new and innovative policies to encourage the
regions surrounding the eco city to follow its example of promoting environmentally
conscious policies (Schienke et al., 2012). In short, the qualitative KPIs intend to extend the
eco city’s ecological ambitions to the surrounding regions. The SSTEC is dependent on the
collaboration of surrounding areas, such as Tanggu, Hangu or the TEDA in order to achieve
some of the quantitative KPIs outlined in the table above (Geroe, 2017). The quality of water
bodies or the ambient air quality, are examples of KPIs that are beyond the eco city
government’s direct control and therefore demand cooperation with surrounding areas. For
this reason, the World Bank describes these KPIs as indicative, rather than obligatory in their
assessment of the SSTEC’s KPIs. Additionally, the qualitative KPIs allude to the necessity of
incorporating residents into the city’s development process, by referring to “green
consumption and low-carbon operations” (Schienke et al., 2012:76) as desirable lifestyle

choices for the city’s inhabitants.

In comparison to the eco city indicators developed by the MoHURD and the MEP, the
SSTEC’s set is “broader and in some areas more advanced, especially for green house gas
emissions, renewable energy use, solid waste recycling and water reclamation” (World Bank,
2009:12). The indicator set devised for the SSTEC has in some areas pushed the boundaries
as to what is common practice in China, such as the proportion of green buildings and green
trips, but in other areas follows national standards and is therefore comparable to other eco
city projects in China. For instance the proportion of public green space per capita, the local
plant index and the quality of tap water are equal to the standards set by the MoHURD
indicator set. Some indicators in the SSTEC’s set pursue slightly more ambitious targets than
the national standards require, but in principle follow similar goals to the MOHURD’s and the
MEP’s indicator sets. An example are the requirements that relate to maintaining the quality
of water bodies, as well as the stipulations regarding the ambient air quality, which are only
slightly higher in the SSTEC’s indicator set. In terms of differences, both the MEP’s and the
MoHURD?’s indicator sets include an evaluation of the citizens’ satisfaction with the quality
of the environment, forestation rates and treated water utilisation rates. In addition, the MEP’s
set includes income per capita, as well as other social development indicators, such as the
urbanisation rate and central heating coverage that are absent from the SSTEC’s indicator set.
The MoHURD’s set is more specific in terms of infrastructure coverage, as it defines
indicators for the number of hospital beds per 10.000 people, tap water coverage, a sewage
treatment rate and the average speed on major and secondary roads. Despite the combined
extent of the MoHURD’s and the MEP’s indicator sets, the SSTEC’s set comprises a number

of indicators not included in the national level indicator sets. The loss of natural wetlands, per
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capita domestic waste generation, the recycling rate, the provision of free recreational
facilities, the proportion of public housing, barrier free accessibility, renewable energy usage,
water supply from non-traditional sources and the number of scientists and engineers per

10.000 inhabitants are all indicators that were devised specifically for the SSTEC project.

Authors’ assessments of the SSTEC’s indicators vary greatly. Baeumler et al.’s World Bank
report in 2012 agrees with the World Bank’s original assessment of 2009, by stating, that the
SSTEC’s indicator set is both broader in scope and more ambitious than the national level
indicator sets devised by the MoHURD and the MEP. The report also highlights the potential
ability of the SSTEC’s indicator set and urban master plan to create a “more ecological urban
development pattern” (Baeumler et al., 2012:49), by adhering to “necessary conditions for
eco- and low-carbon city development” (Baeumler et al., 2012:49), such as “high population
density, transit-oriented development, a mixed land-use plan, an explicit working/living ratio
and the provision of affordable housing” (Baeumler et al., 2012:50). Ghiglione et al. (2015)
also refer to the aforementioned World Bank report of 2009 when giving their assessment of
the SSTEC’s KPIs. While criticising the eco city’s carbon emissions intensity target of 150
ton-C per one million US dollars as being too high compared to international standards, they
commend the eco city’s targets with respect to green building and the recycling of hazardous
chemicals (Ghiglione et al., 2015).

Geroe highlights, that several of the KPIs devised in the SSTEC project had either already
been achieved before their conception (Geroe, 2017), or were “readily achievable by
independent SSTEC initiatives” (Geroe, 2017:992). As an example, he cites the KPI
regarding the treatment of toxic waste, which had already been common practice in the
TBNA by 2009. Geroe also points out, that the fulfilment of KPIs should not be the only
consideration in evaluating the success or failure of an eco city project. Instead observers
should consider, whether the technologies, green building standards, recycling and green
transport systems, as well as the renewable energy facilities that are on trial in the SSTEC,
would be replicable elsewhere in China. Keeton (2011) expands on this criticism by pointing
out, that considering the SSTEC’s self-imposed position as a model city in terms of
environmental considerations, some of its KPIs are rather lax when compared to the average
on the Chinese mainland. In particular, she highlights the eco city’s objective to keep water
consumption among its residents to 120 litres per day (Keeton, 2011). Her argument is, that
while 120 litres is an admirable objective to achieve compared to international standards (as a
reference point, Americans on average consume 262 litres of water a day), the Chinese
national average of 86 litres per person per day puts the eco city’s goal somewhat into

perspective (Keeton, 2011). The same comparative approach is used to argue, that 12m* of
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green space per capita are low in comparison to the EU, where the average green space per
capita is 26m” (Keeton, 2011).

Lin (2014) compares the eco city project in Tianjin with the failed eco city development in
Dongtan and concludes, that the SSTEC’s KPIs are “more pragmatic, and even a bit low-key”
(Lin, 2014:567) when compared to its unsuccessful counterpart. Lin points out, that in the
municipality of Tianjin, 50 percent of newly constructed housing has to be classified as
affordable, which is well above the eco city’s KPI of 20 percent. Similarly, other eco city
projects in China are reported to have adopted KPIs regarding the share of renewable energy
that are significantly higher than the 20 percent decided upon in the SSTEC (Ghiglione et al.,
2015). Caofeidian eco city in Tangshan, Hebei province for instance plans to have 50 percent

of its energy provided by renewable energy sources.

Finally, Belle (2015) questions whether the KPI regarding green transportation should not
have come into effect immediately. She argues, that the KPI does not incentivise the local
government to improve the public transportation network before 2020 and as a consequence,
residents will be forced to purchase cars to commute to work. Residents may become
complacent and accustomed to taking the car and as a result may be less willing to switch to
public transport, once it is up and running in 2020. She further argues, that while the KPIs
offer a clear indication of what targets are to be achieved, they do not facilitate coordination

between stakeholders or offer advice on how to achieve the set targets.

The objective of the previous section was to document on what basis the SSTEC’s KPIs are
formulated, which objectives they pursue, how they compare to national standards and how
they have been evaluated in the associated literature. The following section will take a closer
look at what achievements have been accomplished to date, as well as give a more detailed
description of the SSTEC as it stands today. The section will conclude with an outline of how
the local government in the SSTEC is incorporating its residents into the process of fulfilling

KPIs, the central question of this research paper.

3.3. Achievements to Date

3.3.1. Evaluation of External KPIs and Local Government Response

During the evaluation of the SSTEC’s KPIs it is important to remember, that the eco city is a
work in progress and that consequently, the evaluation of certain KPIs can not be given the
full attention they deserve. Nevertheless, this section will attempt to analyse the progress

made in achieving the SSTEC’s quantitative KPIs. Their level of progress can be measured to
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some extent by relying on accounts in literature, the interviews conducted for this master

thesis, as well as personal observations.

Table 3 in the previous section shows, that several of the KPIs formulated for the SSTEC
project were immediately fulfilled at the time of their conception, as they were already
considered common practice in the TBNA in 2008 (Geroe, 2017). One of these KPIs is the
requirement, that the ambient air quality meets the national Grade II standard at least 310 days
a year (Grade II signifies, that over a forty day measurement, the average concentration of
particular matter below a 2.5 micron size (PM,s) is no more than 75 micrograms per cubic
meter) (You, 2014). In addition, this KPI requires, that no more than 155 days a year register
levels of sulfur dioxide (SO,) and nitrogen oxide (Nox) exceeding Grade I of the National
Ambient Air Quality Standard. This target at present is difficult to achieve, because it is
beyond the control of the SSTEC local government (World Bank, 2009). Because pollutants
do not recognise jurisdictional barriers (Wong, 2011), the SSTEC government needs to
coordinate on a regional level with local neighbouring districts in Tanggu, the TEDA, Dagu
and Hangu especially, but arguably also with municipal governments on a national level in
the whole of Northern China to address air pollution in their jurisdictions (World Bank,
2012). On a regional level, the eco city’s status as a local branch of the Tianjin Municipal
Government means the eco city coordinates with its surrounding area on issues such as
ambient air and water quality on a regular basis (Belle, 2015). On a national level, the central
government’s Beijing-Tianjin-Hebei Air Quality Improvement Program, which came into
effect in 2015, may be a welcome contribution to tackling air pollution in the TBNA (Asian
Development Bank, 2015). The program requires the Hebei provincial government to commit
to decreasing industrial production capacities in order to reduce air pollution by 25 percent by

2017 and increasing supervision of emissions in major production facilities.

Other KPIs that were immediately achieved in 2008, due to being common practice in the
region, include the quality of tap water attaining drinking water status and noise pollution
levels meeting stipulated levels for specific functional zones (Geroe, 2017). The KPI
requiring, that green house gas emissions stay below 150 tons per 1 million USS$ is described
as ambitious when compared to the national standard of 750 tons per 1 million US$ (World
Bank, 2009). But the World Bank (2009) also warns, that the limited area of the eco city
makes this KPI problematic for comparison purposes. The eco city attempts to attract energy
efficient, service and tourism industries, whose emission intensities are lower, thus making
this KPI more easily attainable (Baeumler et al., 2012). The World Bank (2009) suggests an
additional indicator be included, that measures carbon emissions per capita, which could give

a more adequate representation of the eco city’s emission standards.
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Further KPIs that are marked as immediately achievable in the SSTEC indicator set are
attainable under the condition, that the eco city adopt certain policies during the construction
phase (Geroe, 2017). This includes the KPI, that 100 percent of newly constructed buildings
receive green certification according to the SSTEC Green Building Evaluation Standard. The
SSTEC defines a green building as a residential edifice that uses 65 percent less energy for
heating (and 50 percent less for public buildings) than similar buildings erected in the early
1980s. Furthermore, 10 percent of the energy in residential buildings and 15 percent in public
buildings must stem from renewable energy sources in order for the building to qualify as
green under the SSTEC Green Building Evaluation Standard. This KPI is judged as
ambitious, as practically no green buildings existed in the municipality of Tianjin in 2008,
when construction on the eco city began (World Bank, 2009). Today, the majority of
buildings in the eco city are fitted with solar panels that heat the water within the building
(Caprotti, 2013). Since 2009, two to three million square meters of building space have been
certified as green in the SSTEC, a figure that is set to increase by 2 million square meters
annually until 2020 (Yang et al., 2013). An additional construction-related KPI is the target,
that no natural wetlands are lost during the construction phase. Different authors argue
contrasting viewpoints on this issue. The World Bank (2009) contends, that no natural
wetlands, farmland or cultivatable land were lost during construction. Their argument is, that
the eco city contributes to the agricultural revitalisation of the area by cleansing local water
bodies (Yu, 2014). The contrary is argued by Caprotti, who postulates, that the city was built
on natural wetlands, which constitute “a significant global carbon sink” (Caprotti et al.,
2015:505). The attainment of this KPI therefore remains a matter of personal opinion, but the
fact that the site was chosen specifically for its environmental conditions lends more weight to

the former, rather than the latter argument in my eyes.

Further construction policy related KPIs include the local plant index (70 percent of plants
have to be indigenous to the region), barrier free access to the eco city, the provision of free
recreational facilities, services network coverage, the provision of affordable housing and the
treatment of household hazardous waste (World Bank, 2009). The majority of waste produced
in the eco city is set to be collected through a pneumatic collection system and treated and
recycled in the eco city (Belle, 2015). Non-recyclable waste is then transported and treated in
an existing landfill in Hangu, which makes this KPI easily achievable for the eco city today,
because no hazardous waste will be treated within its boarders. The provision of free
recreational facilities has been achieved through the construction of community centres (for
an image of a community centre, see Appendix 1, Figure 20), which house free of charge
libraries, gyms, card and pool tables (for images of a free library and recreation room, see

Appendix 1, Figures 21 and 22), as well as medical centres. A final construction-related KPI
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intended for completion in 2013 was the provision of 12m* of green space per capita. The
achievement of this target would imply, that the eco city provides more green space for
individuals “than almost any other city in China” (Economy, 2014:190). The target was to be
achieved by integrating the natural environment along the Ji River into the urban design of the
eco city (Wong, 2011) (for an image of the park area along the Ji River, see Appendix 1,
Figure 15). By providing ample green areas, residents are encouraged to walk and cycle

around the eco city (Economy, 2014).

One KPI set to be completed by 2020, requires 20 percent of the energy in the eco city to stem
from renewable energy sources (World Bank, 2009). To achieve this target, the eco city
primarily relies on geothermal energy and heat pumps, which provide 70 percent of the eco
city’s renewable energy (Geroe, 2017). The remaining 30 percent is mainly supplied by solar
panels (Geroe, 2017). The few wind energy turbines that exist in the eco city have been
described as primarily decorative by some authors (Belle, 2015; Geroe, 2017). Solar panels,
which are installed on most roof tops, street lights and garbage cans are used to heat the water
in residential and public buildings, as well as provide energy for the illumination of roads and
public areas (Caprotti, 2013). Despite this, the World Bank worries, that there are insufficient

sources of renewable energy in the Tianjin area to achieve this KPI.

Other KPIs set to be completed by 2020 concern the sourcing and quality of water in the eco
city (World Bank, 2009). By 2020, the eco city aims to source 50 percent of its water from
desalinated and recycled water sources. The cooperation with Singapore is essential to fulfill
this KPI, as Singapore is a world leader in both land and water reclamation. The World Bank
judges this KPI as attainable, as long as substantial investments continue to be provided, as
water reclamation is both capital intensive and requires high operation costs. In terms of
quality, the eco city’s water should meet at least Grade IV of the national standards in China
(the water is not recommended for swimming (Shemie et al., 2016)). This KPI could be
problematic to achieve, as only 22 percent of water bodies in the Tianjin area met Grade IV
standards in 2006. The eco city will once again be reliant on neighbouring regions to fulfil
this KPI.

3.3.2. Evaluation of KPIs Requiring Citizen Participation

The final KPIs to be analysed in this section are also the most interesting for this master
thesis, as they are linked to the consumer behaviour of residents in the eco city. This section

will continue the evaluation of KPIs from the previous section, but will also introduce
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government measures intended to help citizens fulfil KPIs that require their participation in

the achievement process.

The first two KPIs, which require citizen participation, concern the reduction and recycling of
waste at the household level (World Bank, 2009). The eco city requires, that waste generated
by individual households does not exceed 0.8 kg per day, not including recyclable waste.
Additionally, the eco city expects households to recycle at least 60 percent of the waste they
generate by 2013. The achievement of these two KPIs is a graded process, with residents
expected to generate more waste initially (1.26 kg per capita per day by 2010), but as they get
used to their new lifestyle in the eco city, the share of waste they recycle will increase and
other waste generated will decrease to the 0.8 kg of waste per day target (Belle, 2015). The
World Bank describes the KPI concerning the reduction of waste at household level as an
ambitious target, as it is set 27 percent lower than the current rate in the rest of Tianjin, where
1.1 kg of waste is produced per capita per day on average (World Bank, 2009). A 60 percent
recycling rate is also high, both compared to the national average of 20 percent (Linzner et al.,
2014) and international benchmarks, such as Singapore’s 51 percent (World Bank, 2009). A
potential hindrance to the completion of this KPI is the fact that the recycling sector in the eco
city relies exclusively on formal recycling measures. In China, informal waste pickers play an
important role in the recycling industry, with some studies estimating, that informal waste
collectors are responsible for collecting between 17 and 57 percent of municipal waste in
Chinese cities (Linzner et al., 2014). Furthermore, the fact that the eco city is attempting to
attract more affluent white-collar workers, demonstrated by the inclusion of an indicator for
the number of scientists and engineers per 10.000 population, implies an increasing amount of
waste generated. Studies have shown, that waste generated is positively correlated with the
size of the population and their income (Bandara et al., 2007). This makes sense, as people

with higher incomes spend more on goods and so create more waste (World Bank, 2009).

In order to counteract these trends, the eco city has adopted several initiatives to encourage
citizens to reduce the amount of waste they produce on a daily basis (World Bank, 2009). The
first is to sell only processed vegetables in eco city supermarkets to avoid peels and other
organic waste, in an attempt to reduce waste generated from food consumption. The eco city’s
waste reduction plan also proposes the use of recyclable, reusable and biodegradable
packaging to wrap goods. The eco city will also follow China’s national policy of no longer
permitting vendors to hand out free plastic bags to customers (Xing, 2009; Liu et al., 2010).
The biggest challenge to achieving the 60 percent recycling rate will be, that it is unlikely,
that residents and businesses will have had previous experience of recycling on the scale
required in the eco city (World Bank, 2009). For this reason, the World Bank also calls for the
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eco city to provide education programs to raise awareness of recycling among citizens, as
well as offer financial incentives to encourage citizens to abide by the system. Happily, the
interviews conducted for this master thesis revealed, that such an incentive scheme to
encourage recycling and waste seperation has been devised and implemented by the eco city
municipal government (see Section 6.1.3. Recycling, Heating and Water Use). But the
existence of such an incentive scheme does not detract from the necessity for further
education programs and community activities on how to separate trash properly, as will be

seen in the evaluation of the interview results.

A further KPI that requires citizen participation is the objective to limit daily water
consumption to 120 litres per resident by 2013 (World Bank, 2009). Because the freshwater
supplies located in the eco city will not be sufficient to meet projected demands, the eco city
is forced to consider saltwater desalination and water recycling to cover resident needs
(Newman et al., 2013). This also adds importance to the KPI of reducing water consumption
per household to 120 litres per day, which is lower than in Beijing and Tianjin, whose
residents on average consume around 130 litres of water per person per day. Water recycling
is achieved via the use of green roofs that filter rainwater and provide natural cooling to the
buildings below them. The eco city also uses “permeable pavements to increase rainwater
infiltration into the groundwater” (Newman et al., 2013:87). Drinking water in the eco city is
processed by water treatment plants in Hangu and the TEDA (Belle, 2015) and is supposed to
be drinkable directly from the tap. Caprotti reports of having been offered water directly from
the tap by sales agents during a visit to an apartment in the eco city (Caprotti et al., 2015). The
agents claimed, that Singaporean water filtration and purification technologies were capable
of rendering water potable in the eco city. But most homes in the eco city today use separate
canisters and filtration systems to purify their water; canisters, which residents purchase in the
local supermarkets (see 6.1.3. Recycling, Heating and Water Use). This would make the KPI
of limiting water consumption per household to 120 litres per day easier to achieve, as the
official measurement would not include the households’ consumption of purchased water in
canisters. In order to achieve this goal, the World Bank recommend the eco city abandon the
flat tariff system common in other parts of Tianjin and instead implement a graded tariff
system that encourages residents to save on water (World Bank, 2009). In fact, the eco city
seems to have heeded the World Bank’s advice and now follows such a system, where the
utility bill depends on the amount of water consumed per household (see Section 6.1.3.

Recycling, Heating and Water Use).

The final KPI to be analysed in this section is the proportion of green transportation
exceeding 30 percent by 2013 and 90 percent by 2020 (World Bank, 2009). Green
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transportation refers to the use of public transport, cycling or walking instead of driving to the
intended destination (Pojani et al., 2015). Compared to other cities in China, a 90 percent
target for green trips cannot be considered an overly ambitious target. In 2000 for instance,
Tianjin residents used green modes of transportation for 91,5 percent of their journeys.
However, the target may become increasingly difficult to achieve, especially in affluent areas
such as the SSTEC, because of the increased rate of motorisation in China (World Bank,
2009). The eco city’s urban design structure, based on the concept of eco cells, intends to
create densely populated urban spaces linked by small, pedestrianised footpaths and bike
lanes (Chang, 2017). Footpaths and bike lanes in the eco city are segregated by the use of
different coloured slabs to ensure the safety of pedestrians and cyclists (for an image of the
segregated pathways, see Appendix 1, Figure 27). The pedestrianised footpaths also include a
corrugated pathway for the blind. These measures, as well as the urban design plan in eco
neighbourhoods, are intended to encourage residents to walk and cycle within the eco city for
short distances (Chang, 2017). For further distances, the eco neighbourhoods are bordered by
wider roads that link the various districts within the eco city. The four bus lines that currently
operate within the eco city (Belle, 2015) have stops at the corner of every eco neighbourhood
(Keeton, 2011). The aim is to ensure, that bus stops are no further than 800 meters away from
a resident at any time (Weiss, 2014) and that 100 percent of residents live within 400 meters
of a mode of public transport by 2020 (Baeumler et al., 2012). The World Bank however
warns, that 400 meters may already be too much for some residents to consider walking and

may be a risk to the plan of walkable communities (World Bank, 2009).

Belle (2015) shows, that there were significant disagreements among urban planners as to the
priorities concerning green transportation, in particular the nature of the connection to outside
districts. The first disagreement between national and municipal level urban planners
concerned the timing of construction. The municipal urban planners argued, that a green
public transportation system needed to be in place by the time the first residents moved to the
eco city in the spring of 2012. They feared path dependencies would cause residents to
continue driving to work, even after 2020, when a light rail system will link the eco city to the
TEDA, where most residents work (Teo, 2016). The second disagreement concerned the
number of stops within the eco city, with national level urban planners opting for three, while
municipal urban planners held out for six stations for the light railway line in the eco city. The
initial plan was for the light rail system to be built along the eco valley, but planners seem to
have opted to construct the line along the main highway that connects to the TBNA and its
high-speed railway station at Yujiapu (Teo, 2016). While constructing the railway along the
highway maintains the aesthetic beauty of the eco valley (for an image of the eco valley, see

Appendix 1, Figure 13), it also increases the distance to residential areas within the eco city,
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which may discourage residents from taking the train to work (Belle, 2015). Upon
completion, the railway line will enable eco citizens to reach Tianjin city centre within an
hour and Beijing South Railway Station within an hour and a half (World Bank, 2009).

The previous chapter has shown the objectives initially defined by the eco city government,
how they intend to achieve them and what results have been achieved to date. Table 4 below
(author’s own work) presents a summary of the previous chapter’s findings. It is intended as a
tool to enable rapid recollection, following an excursus into green consumer behaviour theory

in the following chapter.

Tabel 2: Summary of KPI Evaluation

KPI Local government action

1 | Ambient Air Quality Requires cooperation with surrounding areas

2 | Quality of Water Requires cooperation with surrounding areas

3 | Potable tap water Achieved in theory, but not trusted by residents

4 | Noise pollution Common practice in TBNA in 2008

5 | Carbon emissions Achievable by attracting low emissions industries

6 | Loss of natural wetlands Attained in theory upon construction, but controversial.

7 | Green buildings Design of SSTEC Green Building Evaluation Standard and
green building certification for buildings under construction
in eco city

8 | Local plant index Achieved during construction

9  Green space per capita  Achieved during construction

10 | Per capita water Graded pricing system for water. Water recycling by use of
consumption green roofs and permeable pavements
11 Per capita waste Only processed vegetables are sold in the eco city, green
generation packaging requirement, no plastic bags in supermarkets
12 | Green trips Separated motor and pedestrian areas, clean and safe bike
and footpaths, free e-busses, construction of light rail line in
progress
13 | Recycling rate Pneumatic waste collection system; recycling incentive

scheme; education programs required
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KPI Local government action

14 ' Free recreational Achieved by the construction of community centres with
facilities free to use libraries, gyms, card and pool tables and medical
centres
15 | Hazardous waste Achieved, because hazardous waste is treated outside of the
treatment eco city in Hangu landfill

16  Barrier free accessibility Achieved during construction

17 | Services network Achieved during construction
18 = Affordable housing Achieved during construction
19  Renewable energy Through geothermal energy and heat pumps from a plant

outside the eco city, as well as the ubiquitous solar panels
within the city

20 | Water from non Attainable, by depending on Singaporean expertise and
traditional sources further investment

21 Scientists and engineers Achievable by attracting universities, research centres,
software companies and other high-tech industries

22  Employment in eco city Achievable by attracting any kind of industry

Source: Author’s work based on World Bank (2009); Keeton (2011); Wong (2011);
Baeumler et al. (2012); Caprotti (2013); Newman et al. (2013); Yang et al. (2013); Yu
(2014); Belle (2015); Caprotti et al. (2015); Teo (2016); Chang (2017); Geroe (2017)

4. Excursus: Green Consumer Behaviour Theory

4.1. Previous Research on Green Consumer Behaviour

Various studies have shown, that environmental concern among residents increases with a
country’s economic development and a consumer’s individual disposable income (Rice et al.,
1996; Chan, 2008). Environmental concern can have a strong influence on citizens’
motivation to take action, purchase organic products (Gunert, 1993) and improve the
environment (Seguin et al., 1998). Research on what affects a consumer’s decision to
purchase environmentally friendly products took off around the same time as the development
of eco villages (Rapoport, 2014) and the initiation of discussions on the effects of growth on
the environment (Hassan et al., 2014) during the 1970s (Zhao et al., 2014). Most research
conducted on green purchasing behaviour during the 1980s and 1990s focused on finding

demographic characteristics to explain green purchasing proclivities (Straughan et al., 1999).

Hannes Gohli Master Thesis

34



In terms of age, findings have been mixed, with some researchers contending, that the
younger the consumer, the more likely he or she will pay attention to environmental aspects
of a product (Samdahl et al., 1989; Roberts, 1996). Other researchers contend the opposite,
that environmental sensitivity increases with age (Anderson et al., 1974; Zimmer et al., 1994).
The results for gender are equally as equivocal as the relationship of age to environmental
consciousness (Straughan et al., 1999). Research on the relationship of income on
environmentally friendly purchasing behaviour has been more conclusive. Numerous studies
have shown, that an increase in disposable income will lead to an increased environmental
perception (Zimmer et al. 1994; Anderson et al., 1974; Kinnear et al., 1974). The most likely
explanation is, that individuals with high incomes are able to bear the additional costs
associated with supporting ecological production (Straughan et al., 1999). In terms of the
effect of education on environmental awareness, the majority of studies conducted in the past
have found a positive relationship (Aaker et al., 1982; Roberts, 1996; Zimmer et al., 1994),
with only Samdahl et al. (1989) contending the opposite. Equally, definite results have been
found relating to the place of residence (Straughan et al., 1999). Most researchers contend,
that residents of urban areas are more likely to be aware of environmental issues (Antil, 1984;
Zimmer et al., 1994).

Research over the past ten to twenty years has however increasingly shifted from analysing
demographic variables to developing attitudinal and response theories (Berger et al., 1992,
Roberts, 1996; Roberts et al, 1997, Chan et al., 2008). One of the theories most regularly cited
and commonly used to explain green purchasing behaviour among consumers is the theory of
planned behaviour (TPB) (Chan et al., 2008). The TPB consists of several constructs rooted in
previous behavioural theories, such as the intention to perform a certain behaviour. A
consumer’s intention, to purchase green products for instance, is determined by his or her
attitude toward a certain behaviour (Kotchen et al., 2000), subjective norms and perceived
behaviour control. Subjective norms refer to “perceived social pressure that an individual
feels to perform or not perform a particular behaviour” (Chen et al., 2016:2). Social identity
theory proposes, that individuals seek to belong to a certain group and form their own
personal identity according to the values of the group (Chen, 2014b). In continuation,
consumers decide to purchase products that match their own personal values. Therefore,
customers that align their identity with an environmentally conscious society will be more
inclined to purchase green products (Chan et al., 2008). The TPB differentiates itself from
previous consumer behaviour theories in that it incorporates a further construct called
‘perceived control behaviour’ or ‘perceived consumer effectiveness’ (Straughan et al., 1999).
Perceived control over one’s own purchasing behaviour, or “the ease or difficulty of

performing the behaviour of interest” (Ajzen, 1991:183) has been described as “the single
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strongest predictor of environmentally conscious consumer behaviour" (Straughan et al.,
1999:562). The TPB is considered an adequate tool to analyse consumers’ behaviour that is
beyond their control. Various authors have shown, that if consumers feel in control of their
own purchasing behaviour, they will increasingly opt for the environmentally friendly product
(Rice et al., 1996). Conversely, if consumers feel they are unable to contribute to solving
environmental issues, they will pay less attention to the environmental aspect of a product
(Allen, 1982). Contributing factors to a consumer’s lack of control over their own purchasing
behaviour are the difficulty of locating green products (Rice et al., 1996) and trust towards a
green product’s authenticity (Chan, 1999). The TPB postulates, that when a consumer has a
high degree of control over his or her own purchasing behaviour, then his or her attitude
towards that behaviour and subjective norms become stronger in comparison to perceived
behavioural control (Chan et al., 2008). As an example, should Chinese consumers have
limited volitional control over their own green purchasing behaviour (due to the limited
availability of green items in supermarkets for example), then perceived behavioural control
would exert a stronger influence than their attitude toward green purchasing and subjective
norms. The TPB’s use can be extended beyond purchasing to other ethical considerations
faced by consumers that impact the environment, such as recycling (Taylor et al., 1995) and

saving water (Lynne et al., 1995).

Over the years there has been a proliferation of frameworks attempting to describe variables
that influence green consumer behaviour (Berger et al., 1992; Roberts, 1996; Straughan et al.,
1999, Chan et al., 2008). These frameworks are partly based on the TPB, but also include
further variables that merit discussion in this section. In an attempt to integrate the multitude
of frameworks on green consumer behaviour theory, Kaufmann et al. (2012) designed a
framework, pictured on the following page in Figure 7, which includes eight independent

variables and six demographic variables that influence green consumer behaviour.
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DEPENDENT MEDIATING INDEPENDENT

VARIABLE VARIABLES VARIABLES
Consumer’s Demographic * Environmental Knowledge
Green Purchasing Variables: * Altruism
Behaviour -9 Age, Gender, » * Environmental Awareness
Income level, * Environmental Concern and
Education level, Attitude
Ethnicity, * Belief about Product Safety for
Occupation Use and Availability of Product
Information and Product
Availability
* Perceived Consumer
Effectiveness

¢ Collectivism
e Transparency/Fairness on Trade
Practices
- Customer Care
- Product Adulteration
- Unfair Pricing
- Black Marketing
- Misleading Advertising
- Deceptive Packaging

Figure 7: Kaufmann et al.'s Framework for Green Consumer Behaviour (Source: Author’s work based on
Kaufmann et al., 2012)

The demographic variables are described as mediating variables, because the independent
variables vary from one individual to the next, depending on demographics (Kaufmann et al.,
2012). The independent variables include variables from the TPB, such as attitude and
perceived consumer effectiveness, but also include other important variables, such as
environmental knowledge and awareness, which are both positively correlated to green
consumer behaviour. The difference between the two terms is, that knowledge describes what
people generally know about the environment, while awareness is a type of knowledge, where
people understand the “impact of human behaviour on the environment” (Kaufmann et al.,
2012:53). Concurrently, authors argue, that an altruistic individual, or an individual concerned
“for the welfare of others” (Straughan et al., 1999:561) is more likely to be “aware of the
harmful consequences to others” (Kaufmann et al., 2012:52) and will therefore be more aware
of the ramifications of his or her actions on the environment. Mostafa (2009), for instance,
found that altruism has a positive influence on a person’s intentions to purchase organic
foods. In order to do so however, the consumer needs to be provided with information on
organic products, including content, origin, health aspects and packaging (Kaufmann et al.,

2012). Related to this concept is the consumer’s trust in the information and safety of the
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product (Kaufmann et al., 2012). Treated separately by Kaufmann et al. (2012), but linked to
the question of trust, are fair trade practices and transparency, which cover several
exploitative behaviours, such as misleading advertising and deceptive packaging. The final
concept, ‘collectivism’, is especially interesting in the Chinese context, considering the
collectivist culture of the Chinese people (Hofstede, 1980). A collectivist culture tends to set
the priorities of the group over individual considerations, is more cooperative and is
concerned for the wellbeing of others (Hofstede, 1980). Several studies have shown, that
collectivism is significantly and positively correlated with an awareness of one’s individual

impact on the environment (Dunlap et al., 2000; Chan et al., 2008; Kaufmann et al., 2012).

An interesting phenomenon, that merits discussion in this section, is the ‘attitude/behaviour
gap’ or ‘value/action gap’ that has been observed and discussed in previous research (Roberts,
1996; Boulstridge et al., 2000; Young et al., 2010,). The gap describes the paradox, where
consumers report, that they are concerned about the environment, but struggle to translate this
concern into actual behaviour. Attribution theory offers one explanation for the existence of
the value/action gap by stating, that because people do not “see themselves as the cause of the
problem” (Juvan et al., 2013:78), they see no reason for a behavioural change on their part to
help solve the problem. An example of the value/action gap is presented in a study by
Hughner et al. (2007), who found that 46 to 67 percent of consumers have very positive
attitudes towards organic food, but only four to ten percent of their respondents had actually
purchased organic food in the past year. This discrepancy in the desire to purchase green
products and the actual behaviour can lead to cognitive dissonance, which manifests itself in a
consumer feeling frustrated, confused or uncertain (Juvan et al., 2013). During the purchasing
process, consumers are often faced with a trade-off between what is practical in terms of cost
and what is ethical (Boulstridge et al., 2000; Young et al., 2010). This results in a
“motivational and practical complexity of green consumption” (Moisander, 2007:404). In
order to buy green products, consumers have to spend more time researching whether a

company is complying with their corporate social responsibility (Boulstridge et al., 2000).

However, various studies have shown, that while consumers do consider corporate social
responsibility in the purchasing process (Boulstridge et al., 2000; Kaufmann et al., 2012),
price, quality and convenience remain the main factors that determine the final purchase
(Chan et al. 2008; Young et al., 2010). Buying green products reduces the convenience of a
purchase, as it requires more time to research where a product is produced, what ingredients
are included and where the ingredients are sourced (Biel et al., 2005). Price also poses a major
barrier that reduces a consumer’s green values in the purchasing process. Despite this, Creyer

(1997) shows, that 51 percent of his respondents were willing to pay more for a product, if the

Hannes Gohli Master Thesis

38



product supported a cause they cared for. In research conducted by Young et al. on barriers
for green consumption, price was second only to a lack of information “on the environmental
and social performance of products and manufacturers” (Young et al., 2010:10). The same
study also uncovered two facilitation techniques to reduce time and effort in the purchasing
process (Young et al., 2010). The first facilitation technique was trusting specific labels,
organisations, brands and information sources (Young et al., 2010). The second technique was
relying on mainstream retailers as reliable sources of green products (Young et al., 2010). A
final aspect, that can help a consumer overcome the value/action gap, is guilt (Young et al.,
2010; Juvan et al., 2013). When consumers feel guilty for not prioritising green criteria in
their decision-making process and are then confronted with this guilt, they express an
increased motivation to change their purchasing behaviour toward greener options (Young et
al., 2010; Juvan et al., 2013). Consumers attempt to reduce cognitive dissonance by adjusting

their behaviour to eliminate inconsistencies that make them feel guilty (Juvan et al., 2013).

The preceding section offered a general overview of previous research on green consumer
behaviour, highlighted the major factors influencing green purchasing behaviour, presented
the most relevant theories and introduced the ‘value/action gap’, as well as facilitation
techniques as to how it can be overcome. The following section will first present a brief
evolution of green consumer behaviour research in China, before applying international
research on the TPB to China, as well as presenting the challenges and barriers to green
purchasing on the Chinese market. The section will conclude with a demographic assessment

of the Chinese green consumer.

4.2. Green Consumer Behaviour Research in China

China has enjoyed rapid economic development and social advancement since the reform
period in the late 1980s (Chan et al., 2008). However, Chinese citizens, particularly in urban
areas, have gradually started to realise the consequences of breakneck economic development
on the environment and their health. Despite this increased interest, research in China on
green consumer behaviour before the turn of the millennium is scarce (Liu et al., 2010; Zhao
et al., 2014). Studies that focus on green consumer behaviour in China, have only started to
increase since 2001, the year the Chinese Consumer’s Association declared the year of green
consumption (Chan, 2001; Chan et al., 2008; Chen, 2014b; Zhao et al., 2014; Awuni et al.,
2015). These post-millennial studies often use internationally recognised theories and
frameworks, such as the TPB, and apply them to the Chinese context (Chan et al., 2008,
Chen, 2014b, Chen et al., 2016). Of the three variables outlined in the TPB that influence a

consumer’s intention to purchase green products (attitude, subjective norms and perceived
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behavioural control), subjective norms are highlighted as significant in the Chinese context
(Chan et al., 2008; Awuni et al., 2015; Chen et al., 2016). As a collectivist culture heavily
influenced by Confucian values (Hofstede, 1980), Chinese people tend to conform to the
norms of a reference group (Lee, 1990) and sacrifice their own interests in place of society’s.
In terms of green purchasing behaviour and the TPB, studies have shown, that subjective
norms “exert a stronger influence on Chinese consumers” (Chan et al., 2008:32) than attitude
and perceived behavioural control. Additionally, a comparison between American and
Chinese consumers has shown, that perceived behaviour control plays a larger role in
influencing green purchasing intentions in China. Chinese consumers “were found to exhibit a
lower degree of volitional control over their green purchases” (Chan et al., 2008:33).
Researchers have attributed this finding to the Chinese belief in ‘yuan’, or fate that is beyond

an individual’s control (Cheung, 1993).

Chinese consumers have remarked, that a paucity of money, time and environmental
knowledge, as well as the insufficient availability of organic products were barriers to
purchasing green products in China. Although interest and attention in the environment have
increased in recent years (Xu et al., 2012; Awuni et al., 2015), the most significant barrier
highlighted in various studies is a lack of knowledge on environmental issues in China (Chan,
2001; Chen, 2014b; Awuni et al., 2015). Researchers therefore call for more education
programs, environmental action groups and the increased use of social media in China to
enhance environmental understanding among the population (Liu et al., 2010; Zhao et al.,
2014; Awuni et al., 2015). Liu et al. point out, that many environmental education programs
already exist on a national and local level in China, but that oftentimes they “cannot satisfy
the various needs of different groups of people” (Liu et al., 2010:12). They recommend a
more direct focus on education, that aims to inform residents on how they can improve their
environmental contribution by making changes to their behaviour on a daily basis (Liu et al.,
2010). The media plays a crucial role in environmental education in China, as the Chinese
absorb most of their environmental knowledge via the Internet (Liu et al., 2010; Zhao et al.,
2014). Information diffusion through mobile applications such as Wechat may be an effective
method to enhance the Chinese understanding of environmental issues (Liu et al., 2010), as
increased environmental education has been shown to lead to more active green purchasing
behaviour (Aaker et al., 1982; Roberts, 1996; Zimmer et al., 1994; Zhao et al.; 2014). Chinese
policy makers, as well as marketing departments, have to pay special attention to these
Chinese characteristics when devising their marketing strategies (Zhao et al., 2014) by, for

example, using celebrity testimonials to convey environmental education.
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In terms of demographics, gender has the weakest influence on environmentally friendly
behaviour in China (Zhao et al., 2014). Literature on gender differences in China is divided
upon whether males or females demonstrate stronger intentions to behave in an
environmentally friendly fashion. This equivocacy is, however, in line with international
literature’s uncertainty on the issue. A study by Lee (2009) contends, that “female adolescents
scored significantly higher in environmental attitude, environmental concenr, perceived
seriousness of environmental problems, perceived environmental responsibility, peer
influence and green purchasing beahviour than male adolescents” (Lee, 2009:87). This
conclusion is corroborated by Deng et al. (2006), who argue, that females display more
environmental values. In contrast, men in Hong Kong have been found to be more active in
researching green products and also tend to purchase more organic foods (Ling-Yee, 1997).
The strongest factor that influences a Chinese person’s environmental consciousness is
education (Zhao et al., 2014), which corresponds to international studies analysed in the
previous section (Aaker et al., 1982; Roberts, 1996; Zimmer et al., 1994). Better-educated
people tend to have a better understanding of complex environmental issues, are therefore
more environmentally concerned and are consequently more inclined to purchase green
products than people with lower levels of education (Zhao et al., 2014). The relationship
between income and green purchasing behaviour is similar in China to descriptions in
international research. Consumers with higher incomes are able to bear the extra cost of
purchasing green products, as well as prioritising healthy and expensive consumer lifestyles
(Chen, 2014b). Contrarily however, income is negatively correlated with recycling and saving
behaviours in China. This can be explained by the fact, that lower income households in
China are more incentivised to recycle and save, because of economic considerations
(Roberts, 1996, Zhao et al., 2014). A similar negative correlation was found in the analysis of
the effect of age on green consumer behaviour (Zhao et al., 2014). This rather surprising
finding can be explained by the fact, that the older generation in China have lived through
periods of hardship, that helped them develop a sense of saving and reuse which is less

developed in younger generations.

The previous section has shown, that Chinese consumer behaviour research exhibits some
unique traits compared to results gathered in international research. In terms of the TPB,
Chinese consumers place greater emphasis on subjective norms in relation to attitudes and
perceived behavioural control (Chan et al., 2008; Awuni et al., 2015; Chen et al., 2016),
despite perceived behavioural control playing a greater role in influencing green purchasing
behaviour in China than in the US (Chan et al., 2008). China’s collectivist culture means, that
Chinese consumers pay close attention to the opinions of reference groups and society-related

trends (Ling-Yee, 1997). Additionally, the Chinese innate belief in ‘yuan’ places greater
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importance on influences, which are beyond their control (Cheung, 1993). The analysis of the
effects of demographics on Chinese environmental awareness mostly corresponds with the
research conducted by international scholars (Chan, 2001). But, like in other countries,
demographic variables in China have less of an influence on environmental responsive
behaviour (Chen, 2014b) than variables included in attitudinal and response theories, such as
the TPB (Chan, 2001). The excursus on green purchasing behaviour concludes the theoretical
analysis of this master thesis. The following sections will first describe the methodology of
how the findings in this paper were uncovered, before presenting the results of the nine

interviews conducted in the SSTEC.

5. Methodology

5.1. Research Design

The preliminary desk research conducted on the SSTEC and green consumer behaviour
theory in advance of the formulation of the research questions revealed an absence of a
consumer based approach in research on eco cities (see Literature Review). For this reason
the research conducted for this master thesis follows a theoretical/interpretative approach, as
described by Creswell (2012). The theoretical/interpretative research methodology focuses on
human action and experiences (Bevir et al., 2008), and attempts to “understand phenomena
through accessing the meanings participants assign to them” (Orlikowski et al., 1991:5).
However, as the research conducted in this paper seeks “insights into the general nature of the
problem, possible decision alternatives or identification of relevant variables” (Arnould et al.,
2004:225), the research approach can also be described as exploratory in nature (Creswell,
2012). After having gained an overview of the existing literature, as well as a basic
understanding on the subjects of eco cities and green consumer behaviour, the research
questions were formulated and a preliminary outline suggested (Elliott et al., 2005). The
decision to conduct qualitative, rather than quantitative research, was made, due to the
anthropocentric nature of the research questions. Qualitative research draws on “intensive
knowledge of only a few cases” (Alpermann, 2009:346) and is based on “open, exploratory
research questions” (Elliott et al., 2005:147). Additionally, qualitative research has the
advantage of allowing the researcher to adapt the inquiry to the individual in question
(Creswell, 2012). Individuals have varying degrees of knowledge on different topics and
qualitative research allows the researcher to tap into these individual and potentially more
personal pockets of knowledge (Creswell, 2012). In doing so, the researcher can extract more
in-depth information, that may be essential to answering the research questions (Creswell,
2012).
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5.2. Data Collection Process

5.2.1. Identification of Interview Partners

Because the research was conducted in the SSTEC, the recruitment of respondents was
initially a major concern for the researcher, as no previous contacts existed in the region that
could help in the recruitment process. However, concerns subsided immediately upon arrival,
as the initial contact through the accommodation booked in the eco city offered to help find
and recruit neighbours in the compound that were willing to participate in the interviews (see
5.2.4. Limitations and Drawbacks). The snowballing technique (Atkinson et al., 2001) was
then utilised to find six further contacts following a conversation with a neighbour. The
researcher then recruited an additional two interview partners personally in the community
centre’s recreation facilities. The study’s sample population initially consisted of two male
and six female adult respondents between the ages of 32 and 47. However, following a
conversation with a ten-year-old boy, who showed an avid interest in environmental concerns
in general and recycling in particular, the researcher, having received his parents’ permission,
decided to include his contributions in the study. Despite being an unexpected addition to the
study sample, his views were invaluable in shedding light on the next generation’s stance on
environemtal protection, as well as their level of education and understanding of issues such
as recycling, water preservation and energy use. The interviews were for the most part
conducted at either the researcher’s rented accommodation or at the homes of the respondents.
Two of the interviews were conducted in a relatively quiet café of the respondents’ choosing,
as they did not feel comfortable conducting the interviews at home. It was important to the
researcher, that the respondents felt comfortable with their surroundings and so allowed them

to decide, where the interview would be conducted.

5.2.2. The Interview Process

The ‘Long Interview’ as introduced by McCracken is a qualitative tool that allows the
researcher to “step into the mind of another person, to see and to experience the world as they
do themselves” (McCracken, 1988:9). The ‘Long Interview’ offers the researcher more time
to conduct interviews in greater depth, rather than a superficial interrogation of numerous
respondents. Because the interviews conducted for this research were of a more personal
nature, as they concerned the participants’ consumption habits and lifestyle choices, a semi-
structured interview process was selected (Creswell, 2012). Semi-structured interviews
involve the preparation of questions in advance to give a general structure of the relevant
topics, but allow the researcher to deviate from the guideline, add further questions or change

their sequence on the spot, when the researcher realises additional knowledge can be gleaned
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from a respondent through probing. This offers the researcher a certain degree of flexibility
during the interview. Furthermore, the process can create a more relaxed atmosphere
resembling a conversation between the interviewer and the interviewee. The questions, which
for this research were first conceived in the English language and then translated into
Chinese, served as a guideline, in case the conversation turned stale (for the guidline
questionaire in English and Chinese, see Appendix 5). The guideline also ensured, that all the
topics were covered during the interview process. In order to guarantee a natural conversation
flow, open-ended questions were designed, so as to ensure respondents were able to answer
freely. The researcher allowed the respondents to dictate the flow of the conversation and
tried not to interrupt, unless the conversation drifted too far off topic. For the purpose of
avoiding possible language barriers and misunderstandings, probing and follow-up questions
were used. Needless to say, the interview questions were withheld from the interviewees
before, during and after the interview process to ensure they were not handed on to other
potential interview partners. In addition, interviewees were asked not to discuss the contents
of the interview with their neighbours in the compound, so as to avoid biased answers
forming for subsequent interviews (see 5.2.4. Limitations and Drawbacks). The sequence of
questions was designed so that the topic ‘environment’ featured only in the latter stages of the
interview. This was important to avoid influencing the interviewees’ responses concerning

their purchasing behaviour.

The in-depth, face-to-face interviews were conducted separately and in Chinese. The use of
the respondents’ native language was both beneficial to extract the maximum amount of
information and necessary, as none of the interview partners spoke sufficient English to hold
a conversation for any length of time. Whenever the researcher did not understand the gist of
the conversation, the interview partner was prompted to rephrase or use symbolism to avoid
misunderstandings. The average interview took 55 minutes to complete, with the longest
going on for over an hour and a half. Even the ten-year-old boy was able to hold a
conversation on environmental concerns and life in the eco city for 35 minutes. For the most
part, the interviews followed the general structure set out in the interview guideline (for the
guidline questionaire in English and Chinese, see Appendix 5). Only one of the interviews
involved two people, when the husband of one of the interview partners, intrigued by the
topic, unexpectedly decided to participate in the dialogue (Appendix 3, Interview 7). All
interviews began with a brief introduction, where the researcher explained in broad terms the
topic of the thesis as concerning the eco city and China’s economy. The researcher avoided
mentioning the terms ‘environment’, ‘organic’ or ‘green’ during the initial stages of the
interview to prevent bias in latter stages. Furthermore, the interviewee was ensured, that there

were no wrong answers, that they could answer freely and terminate the interview at any time.
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Before the conversation began, the interviewer required, that interview partners offered their
consent on tape to the recording of the interview. In accordance with ethical considerations
concerning privacy (Creswell, 2012), the interviewees were informed, that the recording
would be deleted upon completion of the master thesis. Furthermore, interview partners were
notified in advance, that their anonymity would be guaranteed, by using aliases in the final
document. For the purpose of creating rapport, interview partners were first asked to briefly
introduce themselves and their home. The interview was concluded by thanking the
respondents for their contributions and exchanging WeChat contacts in case of follow-up
questions arising during the writing process. Upon termination, the respondents were asked if
they felt comfortable with the information they had provided and reminded of the option of
deleting the recording and taking their contributions out of the thesis. Thankfully, all
interview partners felt content with the information they had provided. Presenting the option
of retracting their statements was nonetheless important, as it guaranteed the integrity and

accuracy of the data provided.

5.2.3. Data Analysis

In qualitative interviews, a respondent’s body language or hesitations can be equally as
important and revealing as orally communicated information (Creswell, 2012). For this
reason, a rapid transcription of the audio recordings was essential to salvage these small, yet
significant details. Because Chinese is not the researcher’s native language, the audio
recordings were first transcribed verbatim and then translated by the researcher into the
English language. Despite the process taking a considerable amount of time, it guaranteed as
little a loss of information as possible and facilitated the careful handling and analysis of the
data collected (see 5.2.4. Limitations and Drawbacks). The verbatim transcriptions also
allowed the researcher to “determine the categories, relationships, and assumptions that
informs the respondent's view of the world in general and the topic in particular.”
(McCracken, 1988:42).

As such, in order to structure the masses of information available to the researcher in the
transcripts, qualitative content analysis was used (Mayring, 2000) in combination with
McCracken’s (1988) five stages of analysis. The combining of methodologies for analysing
qualitative data was beneficial for this research, because it provided the opportunity to cross-
reference external sources with evidence collected in the interviews; a methodology absent
from McCracken’s five stages. In the first stage, the individual responses were analysed as to
their meaning and significance (McCracken, 1988). Separate categories were identified, that

had been mentioned by all interview partners (McCracken, 1988). Statements, that belonged
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to these categories, were then highlighted within each interview and summarised in a separate
spread sheet (McCracken, 1988). This stage also allowed the researcher to identify relevant
observations that were sorted out and analysed in greater detail in later stages. In the second
stage, the observations were cross-referenced with other information provided by external
sources, such as journal articles, websites or blogs. The third stage then aimed to find patterns
and overarching topics, which connected observations across interviews (McCracken, 1988).
In the fourth stage, these topics were then reduced to those most relevant to answer the
research questions (McCracken, 1988). Finally, the fifth stage integrated all topics to create
generic themes applicable to all nine interviews (McCracken, 1988). These generic themes are
the basis for answering the research questions and form a support structure for the entire
paper. The themes identified for this master thesis constitute the subheadings of the following
chapter, namely green consumer behaviour in the SSTEC and awareness of KPIs and city

schemes.

5.2.4. Limitations and Drawbacks

Due to the qualitative nature of the research design, several limitations arose and need to be
discussed in this section. One of the limitations of qualitative research in general is, that
findings from qualitative interviews “are vulnerable if generalised from subset to superset”
(Alpermann, 2009:347). In other words, findings from qualitative research cannot so easily be
extended to the overall population as findings from quantitative research (Atieno, 2009).
Qualitative research relies on a very small sample size, which several academics have argued
detracts credibility from the overall results (Anderson, 2010). In this study, the relatively
small sample size of nine was necessarily limited by the amount of time available to the
researcher in China (18 days). With more time, a comparative study would have been
possible, by interviewing residents of a neighbouring district (for instance in the TEDA or
Tanggu) to discover differences in purchasing behaviour. For this study, only eco city
residents were interviewed, but a temporal comparison of consumption habits was still
possible, by analysing changes in the respondents’ purchasing behaviour before and after

moving to the eco city.

An additional limitation in terms of the sampling for this study was that the majority of
interview partners lived in the same compound. Ideally, a more diverse geographic dispersion
of residents from separate compounds would provide more representative data for the entire
eco city. Only two of the interview partners resided in different compounds and their results
were for the most part consistent with the findings from the majority compound. The main

concern for the researcher was, that despite having been asked not to discuss the contents of
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the interview with their neighbours, there was no way to guarantee the respondents’ restraint.
The findings however revealed no indication of collusion. The neighbours naturally shared
similar opinions on certain topics, but there was sufficient variance in their responses for the
researcher to be confident, that what was expressed was their own opinion. Nonetheless, a
wider spread of respondents from separate compounds would have been preferred. The final
limitation in terms of the sample population, that has to be mentioned in this section, concerns
the instance during one of the interviews, when the husband of the interview partner
unexpectedly joined the conversation, due to a personal interest in the research topic
(Appendix 3, Interview 7). While his extensive knowledge, particularly on the eco city, was a
valuable contribution to the findings, his participation also changed the dynamic of the

interview and may have had an effect on his wife’s responses.

The use of Chinese to conduct the interviews was both advantageous and challenging for the
data collection process. Using the respondents’ mother tongue to conduct the interviews
guaranteed, that as much information was collected as possible, as there was no language
barrier for the respondents to contend with. The language barrier existed solely on the part of
the researcher, who had to contend with a variety of regional accents during the interviews
and transcription process. Transcribing audio recordings in a foreign language takes more
time, energy and perseverance, which inevitably leads to minor mistakes as words are uttered
at pace during a conversation. The researcher is confident however, that the gist of the
meaning was always captured in the translations, even though the verbatim transcription may
not have always identified the right character. Translations necessarily affect the authenticity
of the data, as they are influenced by the translator’s own personal and cultural biases (James,
2002). The translations for this study were conducted by the author, which only exaggerates
the personal bias, as the researcher was present at the interviews and knows the interview

partners personally.

A general limitation to qualitative research that concerns bias is, that the researcher is
necessarily present during the data collection phase to conduct the interviews (Anderson,
2010). The researcher’s presence “can affect the subjects’ responses” (Anderson, 2010:141)
by revealing often unconscious encouraging or discouraging signals through body language.
The researcher learns with practice how to limit these signals (Atieno, 2009) and stay as
neutral and passive as possible during the interview process. Even though the present study
was not the researcher’s first qualitative research, his personal impact and cultural bias during

the data collection and analysis cannot be entirely ruled out.
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6. Findings

6.1. Green Consumer Behaviour in the SSTEC

The findings obtained from the nine in-depth, face-to-face interviews first analyse the eco
citizens’ green consumer behaviour with respect to purchasing behaviour, transportation and
finally recycling, heating and water use. These three sub-sections on green consumer
behaivour in the SSTEC intend to offer an impression of life in the eco city and present
quotidian behavioural patterns among residents. To answer this study’s central research
question, the analysis then concentrates on how aware respondents are of the SSTEC’s KPlIs,
as well as the measures and incentive schemes in place to help them achieve the eco city’s

objectives.

6.1.1. Purchasing Behaviour

The interview partners in the eco city were very open, direct and collaborative when
discussing their regular purchasing behaviour. For the most part, the respondents conducted
their daily shopping within the eco city at either the large retailers in the community centres
or at the small convenience stores at the foot of the individual compounds (Appendix 3,
Interviews 1, 3, 4, 6 and 8). Interviewee 2 offered a good overview of the shopping
opportunities within the eco city: “Currently the eco city has shops to fulfil the basic daily
needs, so there is no need to go outside the eco city, because at the moment in the pedestrian
area there are three community centres. Each community centre is a concentration of shops.
There you can buy food, you can buy daily necessities, you can eat there” (Appendix 2,
Interview 2) (for an image of a community centre, see Appendix 1, Figure 20). The
interviewees were all very satisfied with the number of food stores in the eco city, but often
complained about the range of products available. For Interviewee 4, the limited selection and
the quantity of food available in supermarkets were reasons she preferred leaving the eco city
to do her shopping (Appendix 3, Interview 4). In fact, a number of respondents indicated, that
they drove to the TEDA once every couple of weeks to stock up on food (Appendix 3,
Interviews 2, 4 and 5). Another reason for leaving the eco city to buy food were path
dependencies (Belle, 2015), which were reflected in several residents’ indication, that they
still prefered supermarkets in the TEDA or Tanggu, despite adequate alternatives existing in
the eco city. Interviewee 4 stated, that the biggest supermarket “was only opened last year,
not that long ago” (Appendix 2, Interview 4). When prompted if she now purchased her food
there, she said “not regularly, [...], once I went there and they had run out of what I wanted”

(Appendix 2, Interview 4).
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Two of the respondents bought their food from a local farmer online (Appendix 3, Interviews
3 and 7). According to them, the main reason for purchasing food online was, that they
personally knew the farmer and trusted his food was fresh and organic. In fact, various
interviews revealed, that a personal acquaintance with the producer of green products was an
important factor to residents purchasing environmentally friendly products (Appendix 3,
Interview 3, 6 and 7). Another interview partner indicated, that he had purchased green
products, such as air purifiers, water filters and organic rice online “because my friend from
university is doing that kind of work. If it weren’t for him, I wouldn’t pay attention to that
either” (Appendix 2, Interview 6). The importance of personal acquaintance in influencing the
residents’ green purchasing behaviour corresponded with findings from previous research on
the importance of subjective norms and the collectivist culture in influencing Chinese green
consumer behaviour (Chan et al., 2008; Awuni et al., 2015; Chen et al., 2016). The eco city
residents’ purchasing decisions were influenced by some kind of reference group, be it their
direct neighbours (Appendix 3, Interviews 1, 3, 4 and 8) or friends from university (Appendix
3, Interviews 6 and 7). With respect to the influence of reference groups, Interviewee 1
admitted that, “/ go fo places where the neighbours say the prices are relatively cheap or the
food is fresh” (Appendix 2, Interview 1).

In assessing the residents’ proclivity for purchasing environmentally friendly products, a basic
issue that arose with most interview partners, was their narrow understanding of what
constituted an organic or green product. When prompted to give examples of green products,
all respondents exclusively and instantly thought of food. None of the interviewees
considered automobiles, health care products or clothing, which could be considered green or
organic. An explanation could be, that the Chinese terms for green (liise &) and organic
(youji H#l) bare more comestible connotations than the English equivalents. One of the
respondents actually asked, whether “green products and organic products [were] the same
concept?” (Appendix 2, Interview 3). In spite of these definitional difficulties, the
respondents had a clear individual understanding of organic and green products. Organic
products to them were natural products that “don’t have any kind of contamination”, are pure
and “are not fake” (Appendix 2, Interview 3). The absence of genetic modification, chemicals
and pesticides were also mentioned as important criteria for foods to qualify as organic
(Appendix 3, Interviews 2, 5, 7, 8 and 9). One interview partner expanded on this definition
and added, that in her opinion, organic food was hard to find in China. She stated, that
“actually in China it is very rare to get green products, except if you grow them yourself. I
think green products, [...] are products that have not been grown with chemicals to change

their appearance, no chemical fertilisers [...]. But actually, there will always be a bit of

Hannes Gohli Master Thesis

49



doubt, because people will always tell you that their product is green” (Appendix 2, Interview
5).

The doubt surrounding organic products in China was echoed by several respondents, who
agreed, that the only guarantee of consuming organic food was by personally planting,
growing and harvesting the food (Appendix 3, Interviews 3, 5 and 7). Only one of the
interview partners was certain, that the organic food sold in the eco city was reliably green
(Appendix 3, Interview 4). Some of the interviewees indicated, that they felt they did not
receive sufficient information to be able to judge, whether a product was green (Appendix 3,
Interviews 1, 2, 3 and 4). In accordance with previous literature on Chinese green consumer
behaviour (Young et al., 2010), these residents laid greater trust on big brands and certain
retailers to supply truly organic food products. One respondent equated big brands with a
heightened sense of security (Appendix 3, Interview 1). Another respondent proclaimed, that
he had greater confidence in the security of the food sold in the eco city than the food
available in the centre of Tianjin (Appendix 3, Interview 6). But food security (Appendix 3,
Interviews 1, 3 and 6) was not the only consideration in an eco citizen’s purchase decision.
Health aspects (Appendix 3, Interviews 4, 7 and 9), as well as hygiene and freshness
(Appendix 3, Interview 1) also played important roles in persuading eco city residents to
purchase organic products. Accentuating the health aspect of environmentally friendly
purchasing behaviour, one resident summed up the issue by stating, that “organic vegetables
are good for your health and people these days look much more at the health aspect”
(Appendix 2, Interview 3).

Respondents believed, that an organic product could be identified as organic by its taste
(Appendix 3, Interview 4, 5, 8 and 9) and price (Appendix 3, Interviews 3, 6 and 8).
Interviewee 6 gave an example of how he identified organic products: “When I buy fish, that
is 3 yuan for one fish and on another one there will be a label saying that it is organic, they
will sell it for 6 yuan for one fish. Then I will know. From a personal perspective that is very
expensive” (Appendix 2, Interview 6). Interviewee 6 was one of only three, who referred to
the national China Organic Food Certification (COFC) (Appendix 3, Interviews 2, 4 and 6)
(for an image of the COFC, see Appendix 1, Figure 27). All interview partners were aware of
organic products in general demanding a higher price. When asked how much more they were
willing to spend on a product, in the knowledge that the purchase of the product would help
improve the environment, the residents interviewed indicated, that they would be willing to
spend between 10 (Appendix 3, Interview 3) and 150 percent more (Appendix 3, Interviews 4
and 5) on a product that was organic, with most accepting a 30 percent price increase for

organic products (Appendix 3, Interviews 1, 2, 6 and 7). But price was not seen as a hindrance
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to realising the respondents’ green purchasing intentions. Only one of the respondents
complained of the high prices charged in supermarkets for organic products (Appendix 3,
Interview 6). The other residents were more amenable to the increased prices, with one
interviewee concluding, that “they may be a bit more expensive than the rest, [...] for example
the same kind of vegetable, but only by a couple of kuai” (Appendix 2, Interview 4). This
result runs counter to findings from previous research, where price was mentioned as one of
the major barriers for Chinese consumers to purchase green products (Chan et al., 2008). In
the eco city, the rejection of price as a barrier for purchasing environmentally friendly
products may be due to demographic reasons. Previous sections have shown, that education
and income are both positively correlated to a Chinese citizen’s disposition for purchasing
organic products (Zhao et al., 2014; Chen, 2014b). The eco citizens matched these
demographic descriptions, which may explain why their responses ran counter to findings

from previous research.

Besides price, time was a further barrier identified in previous research (Chan et al., 2008)
that was not mentioned by eco city residents as a hindrance to their green purchasing
intentions. None of the nine interview partners raised the issue of having to research or look
for green products for any length of time. This is surprising, considering the citizens’
responses on another previously established barrier to green purchasing behaviour: the
availability of green products in China. Of the eight adult respondents, four found it relatively
difficult to find organic food products (Appendix 3, Interviews 1, 2, 5 and 8), three believed
organic food could be found in most supermarkets (Appendix 3, Interviews 3, 4 and 7) and
only one did not pay attention to organic products in the eco city (Appendix 3, Interview 6). It
is surprising that those interview partners that found it difficult to locate green products in the
eco city did not mention time as a hindrance to their green purchasing behaviour. The
contrasting viewpoints on the availability of green products in the eco city are best
exemplified by the following contradictory statements. Interviewee 8 proclaimed, that “in the
eco city there are very few places that sell organic vegetables. Basically, none of us have seen
it, there is no specific place that sells organic food” (Appendix 2, Interview 8). In contrast,
Interviewee 7 asserted, that “the normal supermarkets will all have organic foods” (Appendix
2, Interview 7). The interview partners were also asked, at what point in time they felt they
had started paying attention to organic or green products and whether they felt their shopping
behaviour had changed following their move to the eco city. The results to this query were
mixed, with several interviewees responding in the negative (Appendix 3, Interviews 2, 3, 4
and 7). One respondent indicated, that she had started “a couple of years ago” as a
consequence of stories of food scandals published on the Internet (Appendix 2, Interview 3).

Others were either unable to specify when they had started paying attention (Appendix 3,
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Interview 1 and 6) or were not convinced, that green food could be found in the eco city at all
(Appendix 3, Interview 5 and 8). None of the respondents mentioned, that their move to the

eco city had acted as a catalyst for more environmentally friendly purchasing behaviour.

The final barrier to green purchasing behaviour identified in previous research (Young et al.,
2010), which was also mentioned by interview partners in this master thesis, was
environmental knowledge. In order to assess the eco citizens’ awareness of environmental
issues, the interview partners were required to grade themselves on a scale from one to ten
(one = not aware at all; ten = very much aware). Four of the respondents gave themselves a
very high score of eight, suggesting a belief in their own environmental efficacy (Appendix 3,
Interviews 2, 4, 5 and 7). In addition to the four most confident self-evaluations, two others
opted for a similarly high score of 7 (Appendix 3, Interviews 3 and 6). Of the remaining three
interview partners, one provided an intermediate self-evaluation of six (Appendix 3, Interview
8), another humbly gave herself a very low score of four (Appendix 3, Interview 1), while the
final participant abstained from rating his own environmental self-awareness (Appendix 3,
Interview 9). The most self-depreciating respondent explained her low score by stating, that
“[she thought] a lot about environmental protection, but then when it [came] to acting on
those thoughts, [she tended] to forget, or not pay attention as well as [she] should” (Appendix
2, Interview 1). Besides their self-evaluations, respondents were also asked to name various
environmental issues that were regularly discussed in media reports in China. Examples
raised included air pollution (Appendix 3, Interviews 1, 3 and 8), climate change (Appendix
3, Interview 2), soil erosion (Appendix 3, Interview 9) and water contamination (Appendix 3,
Interview 4). Air pollution was mentioned as especially impacting on the lives of eco citizens
(Appendix 3, Interview 1, 3, 4, 5, 6). Respondents also believed, that environmental
protection and green purchasing behaviour were important to preserve the natural
environment of the eco city. All of the interview partners stated, that the environment was a
frequently discussed dinner topic and those respondents with children emphasised the
importance of handing down their knowledge of environmental protection to future
generations (Appendix 3, Interviews 1, 3, 4 and 8). The environmentally favourable
conditions in the eco city were mentioned by all respondents as major factors for moving to

the eco city.

In contrast to these generally positive expressions of environmental fervour, respondents were
extremely self-critical as to their own contributions to environmental protection (Appendix 3,
Interviews 1, 2, 3, 4, 6 and 8). One respondent was especially self-depreciating, when he
stated, that “I don’t think I have contributed that much to the environment of this city since

moving here” (Appendix 2, Interview 6). Other respondents admitted to wasting “foo much
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electricity and water” (Appendix 2, Interview 1, 3 and 8) or ordering way too much food
(Appendix 3, Interview 9). The influence of subjective values and the Chinese collectivist
culture was revealed (Chan et al., 2008; Awuni et al., 2015; Chen et al., 2016), when the
respondents were asked, how they could personally help improve the environment. While
respondents offered constructive suggestions, such as creating “as little trash as possible”
(Appendix 2, Interview 5), or using less water (Appendix 3, Interviews 1 and 8), they also
emphasized the collective effort required in creating healthier and cleaner surroundings.
Interviewee 2 suggested, that “improving the environment cannot be done by one single
person” (Appendix 2, Interview 2). This point was echoed by Interviewee 3, who dramatically
declared, that “a person’s individual contribution is actually very small, but this small power
we have, if everyone uses it, it will become bigger” (Appendix 2, Interview 3). This belief in a
collective effort to improve the local environment was endowed with connotations of ‘yuan’
(Cheung, 1993), or that personally improving the environment was beyond the citizens’
control and therefore futile (Appendix 3, Interviews 3, 4, 6 and 8). Interestingly, several
respondents stated, that the best way for them to improve the environment was by improving
others (Appendix 3, Interview 1, 5, 7 and 9). One interviewee lamented her parents’ lack of
environmental fervour and expressed regret at not being more active in her efforts of
conversion by stating, that “in order to keep that comfort between daughter and parents you

won’t say anything” (Appendix 2, Interview 5).

While the interviews revealed considerable knowledge on how to improve or ameliorate
environmental problems, they also showed, that transgressions due to personal convenience
were common, but lamented (see Recycling; Transportation; Heating and Water Use). Despite
these transgressions, the eco citizens’ green purchasing behaviour does not correspond with
the findings from previous research, that show a value-action gap in respondents’ attitudes
towards organic food in China (Hughner et al., 2007). By purchasing products from a
specialised source online, several eco citizens go to extreme lengths to ensure that their food
is definitely organic (Appendix 3, Interviews 3, 6 and 7). Furthermore, while doubt remains
over the authenticity of organic products, those citizens that conduct their daily shopping
within the eco city, at least portray an intention to purchase environmentally friendly products
(Appendix 3, Interviews 1, 3, 4, 6 and 8). The value-action gap also suggests a conflict
between what is ethical and costs, which does not exist in the case of eco citizens. The
previous analysis on the price of organic food has shown, that for all but one of the residents,
price posed no barrier to purchasing green products. So while inconsistencies exist in the eco
citizens’ values versus some of their daily actions (see section 6.1.3. Recycling, Heating and
Water Use; Transportation), a value-action gap in terms of purchasing behaviour cannot be

identified among eco citizens. In fact, the trust bestowed by eco citizens’ on certain brands
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(Appendix 3, Interviews 1, 2, 3 and 4), retailers and suppliers corresponds with facilitation
techniques to circumvent the value-action gap and to reduce time and effort in the purchasing
process of organic products that were identified in previous sections (Young et al., 2010).
Despite certain inconsistencies, the paradoxical relationship between values and actions plays
a negligible role in influencing eco citizens’ purchasing behaviour. Touching upon the
dissonance between environmental knowledge and active behaviour, the ten-year-old
interview partner memorably summed up these inconsistencies by stating, that in terms of

environmentally friendly citizenship “improvements are limitless” (Appendix 2, Interview 9).

6.1.2. Transportation

While the previous section argued, that no value-action gap was found in the eco citizens’
purchasing behaviour, this section will argue the contrary with respect to transportation. The
previous section also described the eco citizens’ values in terms of environmental protection.
Similarly positive values were also found in the citizens’ attitude towards driving and
transportation. All but one of the adult respondents owned at least one car, with the one
respondent explaining her reason for not possessing a car, as her belief, that she “would not
use it very much” (Appendix 2, Interview 5) due to her working in the eco city. Those
respondents owning a car emphasised the importance of limiting the amount of driving when
possible (Appendix 3, Interview 2, 3, 7, 8 and 9). Interviewee 3 for instance stated, that “if we
can avoid driving the car, we don’t drive” (Appendix 2, Interview 3). Meanwhile, the ten-
year-old regretted, that “sometimes I prefer to take the car to some places” (Appendix 2,
Interview 9) and mentioned this predilection as an area for personal improvement in the
future. However, in terms of acting on their values, eco citizens lag behind their own
expectations. Of the seven adults in possession of a car, five drove the car to work every day
(Appendix 3, Interview 1, 2, 3, 7 and 8). Despite the existence of public and company busses
to the TEDA, where most residents in the eco city work, only one respondent took advantage
of public transport to get to work. But even he admitted, that “sometimes I am not able to get
out of bed in the morning, so I will take the car to work” (Appendix 2, Interview 6). The eco
city currently encourages the purchase and use of cars by not providing adequate
transportation links to neighbouring districts and by deciding not to adopt policies common to

other cities in China, that curtail the use of cars on certain days (Appendix 3, Interview 7).

For trips within the eco city, all respondents were aware of the availability of free public
transport, but the opinions on the convenience of the bus service in the eco city among
residents were predominantly negative (Appendix 3, Interview 1, 2, 3, 4, 5). The main reason

for this dissatisfaction with the public transport system was the limited distances you could
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travel for free with these busses. The four bus lines that presently operate within the eco city
cover an area that is feasible to walk or bike (Appendix 3, Interview 1). One of the
respondents questioned the point of taking the bus within the eco city by stating, that “the
environment here is very good, so if I can walk, why would I take the bus?” (Appendix 2,
Interview 5). Contrarily, those satisfied with the free bus service highlighted the short
distances as an advantage that increased, rather than detracted from the convenience of taking
the bus (Appendix 3, Interviews 6, 7 and 8). Interviewee 8, for instance, compared the current
service to past experiences in neighbouring Tanggu, by emphasising, that the bus in the eco
city “is free and within two minutes you have arrived. It is very fast, very convenient. And for
short distances you always have a seat. In Tanggu that was very different” (Appendix 2,
Interview 8). While all residents were aware of the free bus service, none of the interview
partners mentioned the energy efficiency of the busses themselves. The busses in the eco city
all run on electricity, rather than petrol and are therefore environmentally friendlier than their
counterparts in the TBNA (Belle, 2015).

While the bus service divided opinion, the residents were united in their desire for more
convenient and faster connections to neighbouring districts, especially to the high-speed rail
service at Yujiapu. Unsurprisingly, all the interview partners were aware of the construction
of a light railway line along the main highway. However, some of the residents were under
the impression, that a subway, rather than a light railway line, was being constructed
(Appendix 3, Interviews 4, 6 and 8). A complete evaluation, whether a value-action gap exists
among eco city residents, will arguably only be possible upon completion of the light railway
line, when professionals working in the TEDA will have easier, directer and faster
alternatives to get to work. Belle’s (2015) prediction, that a failure to prioritise public
transport facilities from the outset could lead to path dependencies, may however still come
true. Currently, only one bus line connects the eco city directly with the high-speed railway
station at Yujiapu and the TEDA, which means eco citizens are heavily reliant on a personal
vehicle to exit the eco city. The lack of adequate public transportation links to neighbouring
districts somewhat mitigates the citizens’ value-action gap, but the scheduled completion of
the light railway line in 2020 will give citizens’ an opportunity to prove, that their good

intentions are more than just empty words.

Besides motorised transportation, respondents repeatedly highlighted the eco city’s public
infrastructure, that allowed for safe and convenient walking and biking in pedestrianised park
areas as a key factor for moving to the eco city. The parents among the interview partners
especially praised the eco city’s urban design plan, which excludes motorised vehicles from

residential compounds and park areas, as it provides a safe environment for their children
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(Appendix 3, Interviews 3, 4 and 8). In addition to vehicle-free residential areas, the eco city’s
urban planners also designed segmented pathways for bikes and pedestrians that intend to
promote non-motorised transportation (for an image of the segregated pathways, see
Appendix 1, Figure 26). These tricoloured pathways have however so far failed to gain
traction among residents. Only one of the respondents was able to explain the different
colours, which indicate where pedestrians walk and bikes ride (Appendix 3, Interview 1). As
a consequence, bikes regularly ride where pedestrians walk and vice versa. Despite these
early teething problems, the residents hailed the walkability of the eco city. The predominant
sentiment among residents was, that the urban design plan was a major contributor to
improved health among citizens, as it encouraged non-motorised transportation (Appendix 3,
Interview 1, 3, 4, 5. 7 and 8). Interviewee 1 enthusiastically stated, that “the amount of times [
do sports has increased” and that her “health has got a lot better” (Appendix 2, Interview 1)
as a result. A further contribution to physical activity in the eco city is the emergence of dock-
less bicycles, that have become popular across China in 2017 (for an image of a dock-less
bicycle, see Appendix 1, Figure 28). Despite all but two of the respondents owning their own
bicycles, they were all aware of these “small yellow bikes” (Appendix 2, Interviews 4, 6, 7, 8
and 9) and some had used them before (Appendix 3, Interviews 1, 2, 4, 5, 8 and 9). The ten-
year-old respondent was especially enthusiastic about this new option of seamless
transportation in the eco city. Describing the bikes, he said, that “if you don’t have your own
bike, that is not bad either, everyone has the small yellow bikes” (Appendix 2, Interview 9).
Most of the respondents used bikes to get to places within the eco city almost every day
(Appendix 3, Interviews 1, 2, 4, 5, 8 and 9). One of the respondents was even a member of the
local cycling club that meets for outings once a week in the summer months (Appendix 3,

Interview 5).

The completion of the eco city’s KPI, that foresees eco citizens adopting green transportation
methods for more than 90 percent of their outings within the eco city, hinges on the residents’
willingness to walk or bike to places within the eco city, as well as switching to public
transportation to get to work on a daily basis, once adequate public infrastructure is in place
(World Bank, 2009; Belle, 2015). Interviewee 8’s response on how she conducts her daily
shopping, bodes well for the fulfilment of this KPI. She stated, that “if I am not buying too
many things in the eco city, I will not take the car. Sometimes I take the bus. In front of our
building there is a bus stop, or we take the bike or walk” (Appendix 2, Interview 8). The
respondents were enthusiastic and excited by the prospect of being able to reach Tianjin city
centre within 45 minutes and Beijing within an hour and a half (Appendix 3, Interviews 1, 2,
4 and 7). But whether they will routinely use the light railway to get to work and thereby

avoid a value-action gap remains to be seen.
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6.1.3. Recycling, Heating and Water Use

Previous sections in this master thesis have alluded to an incentive scheme that encourages
eco citizens to separate and recycle trash (see 3.3.2. Evaluation of KPIs Requiring Citizen
Participation). For the purpose of making the process of recylcing and disposing trash as
simple as possible, the eco city government requires every compound to include a recycling
station (for an image of the recycling station, see, Appendix 1, Figure 24), which is a machine
that allows residents to register their previously separated garbage with an automatic chip
card (for an image of the automatic chip card, see Appendix 1, Figure 25). Once the residents
have informed the machine what type of garbage is being disposed (i.e. plastic, card board,
paper...) and the garbage has been collected and verified at the recycling plant within the eco
city, the citizens receive points, which can in turn be exchanged for goods at local
supermarkets. By using the recycling plant’s mobile application, the residents can monitor the
amount of points they have received on their smart phones (Appendix 3, Interview 2). All but
one (Appendix 3, Interview 4) of the adult eco citizens interviewed were aware of this scheme
and could describe it in detail. While most of the respondents expressed a keen desire to abide
by the system (Appendix 3, Interviews 1, 2, 5 and 7), some honestly confessed, that they did
not separate trash at home or use the recycling station in the compound (Appendix 3,
Interviews 4, 6 and 8). Interviewee 8, for instance, flatly stated, that “I have never collected
points” (Appendix 2, Interview 8). Her reason for ignoring the recycling station was, that her
family did not produce enough trash for the system to be worthwhile. She also complained,
that “the points you get are not a lot. Also, sometimes you lose the points” (Appendix 2,
Interview 8). But hers was the only account of the system breaking down or depriving a
resident of points. Those respondents that collected points, were for the most part satisfied
with the recycling station. One resident even highlighted the “overall design of the machine
[as being] very beautiful” (Appendix 2, Interview 1). But while respondents praised the
system’s design as easy and intuitive (Appendix 3, Interviews 1, 2, 3, 5, 7 and 8), observation
during research and the researcher’s personal experience uncovered two major design flaws.
First, because the recycling station was positioned in the direction of the sun, the sun’s
reflection on the screen made reading the content on display very difficult. The legibility of
the screen was exacerbated by the dimness of the screen. Second, there was no designated
area or container for residents to deposit the trash they wished to recycle. The result was, that
trash was deposited directly in front of the screen. This could be discouraging to recyclers, as
they first had to climb over a pile of trash to get to the screen. Nonetheless, citizens seemed
content with the overall design and functionality of the system, but doubts were raised over
what happened to the waste, after it was collected from the recycling station (Appendix 3,

Interviews 2, 5 and 7). The Chinese collectivist culture shone through in one of the resident’s
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responses, when he emphasised, that a joint effort was required for the recycling system to
work in the eco city (Appendix 3, Interview 2). He worried “that when the waste gets brought
to the treatment plant they will just mix it all up again. [...] In that case all the things that you

do as an individual are rendered useless” (Appendix 2, Interview 2).

When asked how they could improve their own environmental conduct, most of the citizens,
even those that followed the recycling scheme, said they could be more diligent in separating
trash (Appendix 3, Interviews 1, 2, 3, 8 and 9). One of the eco citizens recounted a holiday
experience in Japan, where she had admired the earnest application of the Japanese towards
recycling (Appendices 2 and 3, Interview 1). She hoped, that the “Chinese people can do
this”, but admitted, that her generation had not received adequate waste disposal education for
widespread recycling to occur. Like most other respondents (Appendix 3, Interviews 2, 3, 4,
6, 7, 8 and 9) she placed her hope on the next generation to adopt recycling as a rule, rather
than an exception (Appendix 3, Interview 1). Previous studies have however found, that the
older generation in China find it easier to recycle goods, because of hardships suffered in the
past (Zhao et al., 2014). All respondents, regardless of age, were aware of the importance of
recycling and counted recycling as an important contributor to environmental protection.
Despite accepting their generation’s responsibility to improve the environment, the two
respondents that admitted to not recycling or separating trash, were two of the younger adult
respondents (Appendix 3, Interviews 6 and 8). For these two respondents, a value-action gap
could be identified, as their elevated values towards recycling were not matched by their
actions on a daily basis. The ten-year-old was remarkably knowledgeable on the issue of
recycling (Appendix 3, Interview 9). He was able to define recycling, name recyclable
products and even recount instances when he had scolded his parents for not separating trash
properly. He highlighted his desire to reform his parents as one of his biggest contributions to
environmental protection, by stating, that “when I see that my mother has not separated the

trash according to the system, I will quickly grab her” (Appendix 2, Interview 9).

In addition to receiving points for shopping, the eco city government encourages residents to
recycle, by sending free white and yellow plastic bags for trash disposal once a month
(Appendix 3, Interview 5). All but two of the respondents (Appendix 3, Interviews 4 and 5)
were capable of differentiating between the yellow bags for recyclable or biodegradable trash
and the white bags for non-recyclable trash. Apart from recycling stations, all the compounds
in the eco city provide regular segregated trash cans at the foot of every building for everyday
trash (Appendix 3, Interview 6). These trash cans separate paper, plastic and batteries and will
be linked to a pneumatic waste collection system in the next couple of years (Appendix 3,

Interview 7). Those residents that collected points at the recycling station also used these
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regular trash cans for daily waste, but reserved cardboard, bottles and larger items for the
recycling station (Appendix 3, Interviews 1, 2, 3, 4 and 7). Similar segregated trash cans are
set up at regular intervals throughout the eco city and are lined with solar panels that
illuminate the trash cans at night (Appendix 3, Interview 9) (for an image of the trash cans in
the eco city, see Appendix 1, Figure 23). Despite the numerous opportunities for disposing
trash in an environmentally friendly fashion, instances of burning rubbish are a common
scene at night in the eco city (for an image of a person burning garbage in the SSTEC, see
Appendix 1, Figure 29). While most of the residents had a clear understanding of the term
‘recycling’ (Appendix 3, Interviews 1, 2, 3, 4, 5, 7, 8 and 9), several were unsure what trash
could be recycled or where certain products belonged (Appendix 3, Interviews 1, 6 and 8).
Interviewee 8 for instance was hesitant on whether bottles could be brought to the recycling
station (Appendix 3, Interview 8), while Interviewee 1 was unsure where to dispose of a
teapot. Brooding over the issue for several minutes, she concluded, that “if  want to throw

this out, I am not sure where to put it” (Appendix 2, Interview 1).

The interviewed residents highlighted the need for educational programs to help new residents
adapt to the new system and learn how to recycle (Appendix 3, Interviews 1, 5, 7 and 8). One
of the residents involved in the planning of the eco city indicated, that education programs
already existed, but were badly advertised and therefore unknown to most residents
(Appendix 3, Interview 5). She herself had never attended and was rather vague in her
description of what was included in these programs. Interviewee 8 complained, that there had
been “no one that specially told us how to recycle, how to separate the trash” (Appendix 2,
Interviewee 8). With better-advertised education programs or group instructions for new
residents, incidences of waste incineration on street corners could be reduced and wider
understanding promoted. A more draconian method suggested by one of the respondents was
to implement a punishment scheme, “because it will encourage people” (Appendix 2,
Interview 7). The same respondent also suggested “a tax on garbage disposal” (Appendix 2,
Interview 7). Such a system already exists in Taiwan, where inhabitants are forced to buy
plastic disposal bags off the government. The money generated from the sale of rubbish bags
is then reinvested in the waste management system. The respondent affirmed, that he “would
support this kind of system here as well” (Appendix 2, Interview 7). In order to guarantee a 60
percent recycling rate, as envisioned in the eco city’s KPI set (World Bank, 2009), alternative
solutions to encourage recycling, such as punishment schemes, a tax on waste disposal or

citizen education programs are desperately required.

In terms of energy and heating, several of the eco citizens were able to describe how the water

was heated in their buildings (Appendix 3, Interviews 1, 2, 3, 4 and 7). “On top of our roofs
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there are huge solar panels that collect energy for the residents of these apartments. So, when
we wash food, [...] hands [...] and clothes the water is heated through solar energy”
(Appendix 2, Interview 1) (for an image of solar panels on top of buildings in the eco city, see
Appendix 1, Figure 10). The sourcing of their electricity and heating was one of the most
proudly discussed topics during the interviews. Respondents often highlighted, that the water
boiler installed in their apartments was “very good for the environment” (Appendix 2,
Interview 3) as it was powered by solar energy (Appendix 3, Interviews 1, 2, 3, 4, 7 and 9).
When asked to list the amenities in her apartment, Interviewee 4 emphasised the water
boiler’s energy efficiency, by stating, that the apartment included a “washing machine, boiler
that is powered by solar power, TV, water container, toaster, oven, microwave...” (Appendix
2, Interview 4). However, she was also quick to stress, that solar energy only constituted “a
very small part” of overall energy use in the eco city and declared, that “you cannot expect the

entire eco city to use solar energy” (Appendix 2, Interview 4).

Only half of the respondents mentioned the fact, that public amenities, such as street and
traffic lights were also powered by a combination of solar and wind energy (Appendix 3,
Interviews 1, 2, 7 and 9). This is somewhat surprising, as solar panels and small wind energy
turbines are attached to the top of most street lights within the city (for an image of solar
panels attached to street lights in the eco city, see Appendix 1, Figure 10). Interviewee 7 was
the only respondent aware of renewable energies being included in the eco city’s KPIs. He
proved his knowledge by stating, that “all the lights on the road, all the public electric
amenities, all use solar energy, that is also a must” (Appendix 2, Interview 7). The same
respondent further asserted, that the solar panels attached to the top of trash cans will be
responsible for powering the pneumatic waste disposal system (Appendix 3, Interview 7). The
ten-year-old mentioned the eco city’s use of solar energy as one of the reasons he enjoyed
living in the eco city. He memorably announced, that “the electricity here doesn’t come from
these big smoke chimney factories. Here we use solar energy. So the lights are powered from
solar panels that use the sun’s energy during the day. Also, I don’t know if you have noticed
this, our garbage bins at the bottom of the building will light up at night” (Appendix 2,
Interview 9). When asked, how the eco city powered its street lights on cloudy or smoggy
days, one respondent explained, that “if there is no sun, they must have a sort of back-up
system from the state electricity grid, normal electricity, not the environmentally friendly

electricity” (Appendix 2, Interview 1).
The respondents in general were not entirely clear on where the electricity provided by the

state grid was sourced. Some (Appendix 3, Interview 4 and 6) correctly speculated, that “the

electricity comes from a generation plant in Hangu or in the development zone” (Appendix 2,
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Interview 6). Others simply did not know (Appendix 3, Interviews 1 and 3). In contrast to
their extensive knowledge on the use of solar energy, only one of the respondents mentioned
the large wind energy turbines at the entrance to the eco city (Appendix 3, Interview 1),
lending credence to Belle’s conclusion, that the turbines are primarily decorative (Belle,
2015). However, the most encouraging aspect of the interviewees’ responses on heating and
energy was their pride in the eco city’s use of renewable energy to power a small part of their
daily lives. By expanding the use of renewable energies in the eco city, the local government
may be able to increase and harness this pride to promote citizen participation in other aspects

of environmental protection, such as recycling or water use.

When questioned on how they could personally help improve the local environment, citizens
often mentioned saving energy and water (Appendix 3, Interviews 1, 2, 3, 4, 7, 8 and 9).
Interviewee 7 demonstrated his intention by stating, that “we want to save energy as much as
possible” (Appendix 2, Interview 7). Interviewee 1 also asserted, that she wants “fo use less
electricity, use less water” (Appendix 2, Interview 1). Her responses on water use revealed a
value-action gap, as she admitted to using too much water for cleaning and washing up.
However, she was aware of her inefficiency by stating, that “water I could use less of. I could
get the plates clean with less water, that is just waste” (Appendix 2, Interview 1). Her
transgressions were echoed by several other respondents, who first highlighted the importance

of conserving water and then admitted to wasting it (Appendix 3, Interviews 3, 4 and 8).

As mentioned in previous sections, the eco city’s KPIs envision the possibility of drinking
water straight from the tap (Caprotti et al., 2015). All interview partners unequivocally
affirmed, that they never drank the water straight from the tap. Their responses did not claim
the water to be contaminated, but they did indicate a divergence from behavioural patterns
intended by the eco city government. Most residents either boiled the water before drinking
(Appendix 3, Interviews 1 and 4), used a water filter (Appendix 3, Interviews 5, 6 and 7) or a
combination of both (Appendix 3, Interviews 2, 3, 8 and 9). Their behaviour is most likely
due to established habits from previous places of residence, rather than a mistrust in the eco
city’s water quality. To convince citizens to drink water straight from the tap, the local
government have to prove the impeccability of the water’s quality. For this, the eco city is
reliant on the heavily industrialised neighbouring districts (World Bank, 2009). When asked if
they feared the effects of emissions and water pollution from the TEDA, most residents
surprisingly responded in the negative. Interviewee 1 for instance believed, that “the water
ways are most likely not affected, but maybe the air” (Appendix 2, Interview 1) and
Interviewee 7 was sure, that “the area [between the TEDA and the eco city] is wide enough”

(Appendix 2, Interview 7) to prevent contamination.
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The respondents’ relationship with the eco city’s neighbouring districts appears to be a
balancing act between reliance on the TEDA for jobs (Appendix 3, Interviews 1, 2, 3, 4, 6, 7
and 8) and a heightened awareness of the region’s potential environmental threat (Appendix
3, Interviews 1 and 3). On the one hand, the citizens were desirous for more and faster links to
facilitate travel from the eco city to the TEDA (Appendix 3, Interviews 3, 4, 7 and 8), but on
the other hand also sensed the potential harm the development area could do to the eco city’s
environment (Appendix 3, Interviews 1 and 3). However, none of the residents feared, that
pollution emanating from the TEDA could affect the eco city’s water supply or the natural
environment along the Ji River, an important nesting ground for migratory birds (Appendix 3,
Interviews 3 and 7). The interviews have shown, that residents seem confident of the quality
of the eco city’s water supply, but not confident enough to take even a sip of water directly

from the tap without boiling or filtering it.

Several of the respondents supplemented their domestic water use by buying bottled water
from supermarkets on a regular basis (Appendix 3, Interviews 1, 3 and 4). Two of the
interview partners avoided buying bottled water, because of time concerns (Appendix 3,
Interview 6) or because of fears the water did not “contain all the minerals the human body
needs” (Appendix 2, Interview 2). Unfortunately, none of the respondents were aware of the
water-cleansing and recuperation technologies from Singapore, such as permeable pavements
and green roofs, that are implemented in the eco city to reduce domestic water consumption
(Newman et al., 2013). In terms of achieving the eco city’s water-related KPIs, the local
government will have to find ways to persuade citizens to trust in the potability of the tap
water, as well as discourage the purchasing of bottled water. A reduction in bottled water
purchases could also help reduce household waste, another KPI that relies on citizen

participation.

6.2. Awareness of Key Performance Indicators and City Schemes

The term ‘KPI” was only mentioned on one occasion in all the interviews conducted with the
eco city residents (Appendix 3, Interview 5). The respondent in question works for the
Singaporean company Keppel Cooperations, who own a 90 percent share in STEC, the
Singaporean branch of the eco city joint venture. However, despite having heard of the term
‘KPI’, the respondent did not go into specific details on any single KPI, but only brought a list
of the KPIs with her to the interview. In fact, none of the interview partners could name
specific targets, such as for example reaching a 90 percent proportion of green trips by 2020.

One resident critically asked: “What is the actual target of the government here? Not a lot of
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people are too clear about this. [...] The goals are not clear enough” (Appendix 2, Interview
7). However, the fact that not one resident could correctly name a numerical target, should not
be interpreted as a damning assessment of the probability of completing the eco city’s KPIs,
but more as the local government’s failure to adequately spread information. The interviews
showed, that residents were aware of the eco city’s more general objectives, such as reducing
emissions, adopting renewable energies, creating green spaces and attracting talent. The local
government could however be more active in disseminating knowledge on specific objectives
and target dates, as this could increase citizen participation and generate a sense of pride in

the eco city.

The same resident that criticised government dissemination of specific eco city targets, also
believed, that the government did not sufficiently explain the underlying objective behind
some of the services on offer in the eco city (Appendix 3, Interview 7). As an example, he
doubted whether many residents understood, why the eco city provided a free bus service
within the eco city. His view was, that not many residents made the connection between the
free bus service and the actual aim, that “they don’t want you to drive your car” (Appendix 2,
Interview 7). For the purpose of analysis, a more extensive knowledge on numerical targets
would have been desirable, as it may have permitted an estimation towards the rate of
completion of several KPIs that require citizen participation (see 3.3.2. Evaluation of KPIs
Requiring Citizen Participation). Nevertheless, the residents’ knowledge on general objectives
allows for equally interesting insights into government programs and dissemination channels,
the importance and weighting of certain KPIs for residents, as well as the participation of eco
citizens in the completion of set targets. Because an eco city follows economic as well as
environmental and social objectives (Belle, 2015), findings that indicate, which targets are
most valued by residents, could be of great interest to urban planners of eco city projects

across China in the future.

In the section analysing those KPIs that require citizen participation to be completed (see
3.3.2. Evaluation of KPIs Requiring Citizen Participation), strategies adopted by the local
government were presented that intend to help citizens fulfil the targets stipulated in the eco
city’s KPI set. In addition to being unaware of the exact numerical targets, the respondents
were often also oblivious to the measures adopted by the local government to achieve those
KPIs requiring citizen participation. For instance, to ensure that households generate less than
0,8 kilograms of waste per day and recycle 60 percent of the waste they produce, the eco city
government requires supermarkets to sell only processed vegetables and use biodegradable
and recyclable packaging for other items (World Bank, 2009). These measures were never

mentioned during the interviews. Besides the incentive scheme involving the recycling
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station, the only other waste reduction measure mentioned during the interviews was the
prohibition of free plastic carrier bags at supermarkets (Appendix 3, Interview 7). This
measure is however not exclusive to the eco city and has become common practice in cities
across China, since the ban became law in 2009 (Xing, 2009; Liu et al., 2010). In order to
achieve the KPI that targets limiting water use to 120 litres per household per day, the eco city
government relies on innovative technological solutions from water recycling, such as green
roofs and permeable pavements. These measures were also never mentioned during the
discussions with residents on water consumption. But because of the technological nature of
these measures, combined with their lack of expertise in this area, the eco citizens may be
forgiven for not having heard mention of these innovative solutions. The graded tariff for
water consumption was directly mentioned only once during the interviews (Appendix 3,
Interview 4). In general however, the eco citizens seemed aware of how their utility bill was
structured (Appendix 3, Interviews 7 and 8), but did not connect the graded system to the
possible benefit of saving water. Interviewee 4 best described the graded tariff, when she
recounted how she warned her son, that “if you waste water you are wasting money. And if
you waste money, you will not get any toys” (Appendix 2, Interview 4). The final KPI
requiring citizen participation, that the proportion of green trips within the eco city exceeds 90
percent of all outings by 2020, has already been analysed extensively in previous sections (see
6.1.2. Transportation). As a short side note however, the urban design in eco cells was also
not discussed during the interviews. Residents only touched upon the advantages of the urban
design plan, when they discussed the eco valley (Appendix 3, Interviews 5 and 7) and the

vehicle-free residential compounds (Appendix 3, Interviews 1, 2, 3,4, 5, 7, 8 and 9).

Despite their nescience on specific targets and certain measures, the residents were not
entirely in the dark on the general objectives pursued by the eco city. When eco citizens
expressed ignorance of the eco city’s goals, they were prompted to imagine what objectives
could be conceivable in a place designed to achieve environmental standards. One of the most
frequently mentioned objectives, was the planting of trees and construction of green areas for
recreational use. The fact, that the research was conducted in March was often lamented by
residents, who repeatedly reiterated, that “during the summer it is really beautiful here. The
trees are all very densely placed, during spring there are a lot of flowers" (Appendix 2,
Interview 1). The importance of maintaining the green areas in the eco city was a point of
major concern for several eco citizens (Appendix 3, Interviews 3, 4, 6, 7, 8 and 9). One of the
respondents, who was a ‘building chief’ (louzhang #+) and a member of the compound
assembly, explained, that local assemblies often discussed topics on “how we can make our
compound greener, or even how we can make the entire eco city greener” (Appendix 2,

Interview 6). Other citizens had even participated in tree planting activities organised by their

Hannes Gohli Master Thesis

64



child’s school (Appendix 3, Interview 8) or local companies (Appendix 3, Interviews 5 and
7). But none of the interview partners were aware of activities organised by the local
government to encourage citizens to plant trees. The ‘building chief’ explained, that “the eco
city has its own department that takes care of these things” (Appendix 2, Interview 6) and
was not sure whether citizens would be interested in attending tree planting activities

themselves (Appendix 3, Interview 6).

Several citizens did mention one environmental activity organised by the government. During
the period of research in the eco city, the local government heavily advertised ‘Earth Hour’,
by taping posters around the compound and the elevators within the buildings (for an image
of a poster advertising ‘Earth Hour’, see Appendix 1, Figure 30). On the 25th of March
between 20:30 and 21:30 all residents were encouraged to turn off their lights and discuss
environmental issues in the dark (Appendix 3, Interviews 6 and 9). Three of the respondents
knew of the activity, but all three admitted to not having participated on the day (Appendix 3,
Interviews 2, 6 and 9). Interviewees 1 and 6 were both active in the local assembly and so
were able to explain how activities were disseminated by the local government. Interviewee 1
explained, that the government often stuck “posters in the entrance of this building, [...]
maybe now you have seen it in our lifts, they were also put there by the government. Also,
through the people’s assembly [...] they will tell us ordinary people [...] what kind of
activities are going on” (Appendix 2, Interview 1). Other government activities mentioned
during the interviews included activities on fire prevention (Appendix 3, Interviews 3),
childrens’ entertainment (Appendix 3, Interview 8), biking (Appendix 3, Interview 5), as well
as the possibility of visiting the recycling plant (Appendix 3, Interview 1). The interviewees
were asked, whether the eco city organised keynote speeches on environmental topics, but
none of the respondents had heard of such events. Several citizens were aware of “domestic
political leaders coming to the eco city for a visit” (Appendix 2, Interview 5), “for example
Chairman Xi, or Premier Li” (Appendix 2, Interview 6), but none of the citizens mentioned

having attended a political event promoting environmental protection in the eco city.

Nonetheless, the interviews proved, that the government had organised activities for residents,
but that these activities were either badly advertised or very scarce indeed. Evidence suggests
the latter to be more likely, due to the existence of the mobile application ‘Eco City Dream’
(shengtaimengwang 472 ™) (Appendix 3, Interviews 2, 4, 5, 6, 7 and 8) (for the QR code
of the ‘Eco City Dream’ mobile application, see Appendix 1, Figure 31). The ‘Eco City
Dream’ has been up and running since before the first respondents moved to the eco city in
2014 (Appendix 3, Interview 7). “The point of the application is to create awareness”

(Appendix 2, Interview 7) by providing information on “what activities are being organised
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in every compound, what is happening in the eco city” (Appendix 2, Interview 8).
Respondents believed, that “a lot of people have it here, everyone looks at the information on
there” (Appendix 2, Interview 4). Interviewee 8 indicated, that if she didn’t “have anything
on”, then she would check the application “every day” (Appendix 2, Interview 8). Even
though the application is run by a private company and includes various functions, such as
selling personal items, posting pictures or a platform for chatting (Appendix 3, Interview 6),
“the government will also use this platform to spread some information” (Appendix 2,
Interview 7) on “individual events and also events of the eco city” (Appendix 2, Interview 6).
The ‘Eco City Dream’ provides a platform for the government to promote all kinds of
activities, so the fact, that residents were either vague or completely reticent when asked
about environmental activities in the eco city, lends credence to the conclusion, that such
activities occur rather sporadically. These activities are however an important mechanism to
raise awareness among residents and to encourage participation in protecting the local
environment (Liu et al., 2010; Zhao et al., 2014; Awuni et al., 2015).

A further objective that was raised on several occasions was the importance of attracting
talented individuals, by enticing high-tech low emissions industries to set up shop in the eco
city (Appendix 3, Interviews 1, 2, 3, 4 and 8). Interviewee 1 best summed up the industrial
blueprint of the eco city by proclaiming, that “in fact these companies have to be emission
free. [...]. Also these companies have to be engaged in the high-tech industry, which means
the technology content has to be very high, but emissions very low” (Appendix 2, Interview
1). In terms of schooling, Interviewee 4 said, that “attracting good schools, especially more
famous schools, as well as building a university” (Appendix 2, Interview 4) were important
considerations for her family to move to the eco city. The eco city currently provides a
number of extravagantly designed kindergartens and schools (for an image of a kindergarten
in the eco city, see Appendix 1, Figure 32) that employ highly qualified and often foreign
teachers (Appendix 3, Interviews 4 and 8). Interviewee 4 especially lauded the quality of the
teachers in the eco city, by proclaiming, that “the teachers in our schools at the moment are
very young [...], but they are all researchers, doctors. The talent that they can teach will
attract more and more talent and this will influence the entire eco city. The quality of the

entire eco city’s inhabitants will collectively increase” (Appendix 2, Interview 4).

Other objectives mentioned were related to current and future infrastructure construction,
such as the pneumatic waste management system underground (Appendix 3, Interview 7),
more entertainment, shopping and educational facilities (Appendix 3, Interviews 1, 2, 8 and
9), as well as territorial expansions in residential and industrial areas. One respondent

estimated, that “the geographic area will double in size” (Appendix 2, Interview 2) and will
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include a tourist district (Appendix 3, Interview 7), complete with newly constructed beaches,
hotels, an inland marina connected to the sea by waterways and a temple honouring the
goddess Mazu (Keeton, 2011) (for an image of a street sign showing the way to the new
tourist area, see Appendix 1, Figure 33). Other respondents highlighted the macro objectives
of the eco city and its potential to influence other areas to adopt environmentally friendly
policies. Interviewee 5 for instance, saw the eco city’s main objective as becoming a standard
for further eco city projects across China (Appendix 3, Interview 5). She succinctly
summarised her understanding of the eco city’s goals, by announcing, that “the primary goal
is to build a city with sustainable development for China, to become a standard. [...] Because
the concept is that it can be replicated” (Appendix 2, Interview 5). Other residents also
believed, that the eco city could serve as a standard, not only for other eco cities across China
(Appendix 3, Interviews 4, 5 and 7), but also for other parts of Tianjin (Appendix 3,
Interviews 3, 5 and 7). Speaking of the environmental concept of the eco city, Interviewee 3
believed and hoped, that “Tianjin and the rest of China, that the whole country can follow
these goals” (Appendix 2, Interview 3).

The final question in every interview was how the respondents envisioned the eco city would
look in ten years time. The overwhelming sentiment among all respondents was optimism and
a conviction, that moving to the eco city had been the correct step for their families. Most
respondents were convinced, that the current shortage of entertainment and shopping facilities
would be amended in the next ten years (Appendix 3, Interviews 6, 7, 8 and 9), the public
transport connections to surrounding areas improved (Appendix 3, Interviews 4, 6 and 8) and
that the eco city would “lead the whole of China in many educational aspects” (Appendix 2,
Interview 4). Residents were realistic, that higher environmental standards would attract more
people, which could lead to problems in the future (Appendix 3, Interviews 1, 2, 3, 5, 6 and
8). Interviewee 5 worried, that “in ten years the population of the eco city will have increased
to 350.000 or more” and this could lead to “fraffic jams in the start-up area” (Appendix 2,
Interview 5). Her fears were echoed by other respondents, who worried, that an increase in
population could detract from the current serenity of the eco city’s environment (Appendix 3,
Interviews 1, 6 and 8). But most believed, that the eco city “will change for the better, it will
not get worse” (Appendix 2, Interview 7). In terms of environmental protection, the eco city
government would “continue with what they have been doing, including promoting better
living quarters and parks” (Appendix 2, Interview 7). Citizens were also convinced, that the
next generation would take responsibility and improve the environment, not only in the eco
city and its surrounding areas, but across China (Appendix 3, Interviews 1, 2, 3, 5, 6 and 7).
To do so “the environmental awareness of the Chinese citizens has to be improved through

propaganda campaigns, information has to be spread better” (Appendix 2, Interview 3).
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Even though banners with catchy slogans, such as ‘protect the environment, build the
homeland’ (for an image of the banner, see Appendix 1, Figure 34) decorate the facades of
buildings and community centres throughout the eco city, their messages are far too vague to

motivate citizens to act in a specific manner.

The interviews revealed, that residents have a general idea of the eco city’s objectives, but
Interviewee 7’s question, “what is the actual target of the government here?” (Appendix 2,
Interview 7), also reflects the need for more detailed instruction, as to how citizens should
behave to reach those targets. The findings in this section have shown, that currently, the eco
city government does not organise sufficient environmental activities for residents, but that
schools and companies compensate this deficiency to some extent (Appendix 3, Interview 5, 7
and 8). Despite adopting progressive measures to help residents improve the local
environment and achieve the eco city’s consumer related KPIs, such as the use of innovative
technologies for water recycling and energy efficient transportation, residents still often don’t
connect the measures in place with the overlying objectives. Eco citizens need to be made
more aware of these objectives in order to instill a sense of pride, understanding and
motivation in the eco city’s environmental protection policies. This section also found, that an
adequate platform for disseminating knowledge already exists in the ‘Eco City Dream’ mobile
application, but that it has so far not been used to enhance understanding on specific KPIs or
measures adopted to achieve said objectives. The following section will present personal
recommendations on how the eco city can improve the dissemination of information on

environmental protection in general, the KPIs and the measures adopted to achieve them.

7. Recommendations

Several authors on environmental concerns in China have called on the government to
organise more environmental education programs for citizens (Liu et al., 2010; Zhao et al.,
2014; Awuni et al., 2015). These calls are echoed here for the residents of the SSTEC. First
and foremost, with a view to increasing individual understanding of the eco city’s specific
targets, the local government have to organise more environmental activities and education
programs. The findings in this master thesis showed, that eco citizens were all rather vague
when asked if environmental activities or education programs existed in the eco city. If
environmental activities were commonplace in the eco city, residents would surely not have
such a hard time giving examples or describing activities, even if they had not attended
personally. The local government, therefore, have to organise more programs to instruct
citizens on how to separate trash, save water and electricity, highlight misconduct and offer

prevention techniques. These education programs should motivate citizens to share
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information, so as to avoid situations, where interviewees dare not talk about environmental
misconduct with parents, friends and colleagues for fear of rocking the boat. Even though the
eco citizens already have an enhanced understanding of environmental concerns and for the
most part possess admirable values towards environmental protection, they still have doubts,
for instance over how to separate trash. The possibility of being able to attend a garbage
separation presentation was mentioned only once during the interviews, which implies, that

these kind of events are badly advertised.

In order to spread information more effectively, the findings introduced a simple and far-
reaching dissemination platform in the form of the mobile application ‘Eco City Dream’.
Most of the adult respondents indicated, that they used this mobile application on a regular
basis. The government are definitely aware of this private platform and use it to advertise
various individual and public events. The local government could therefore also use the ‘Eco
City Dream’ to present the eco city’s KPIs and the measures adopted to guarantee their
achievement to residents more clearly. Furthermore, the application could also be linked to
the mobile incentive scheme for separating and recycling trash. The importance of ‘face’ in
Chinese culture could be used to the eco city’s advantage, by allowing residents to share their
recycling scores on the ‘Eco City Dream’ to create a competition or game amongst residents.
Additionally, the recycling scheme linked to the ‘Eco City Dream’ could conceivably also be
extended to incentivise citizens to post and share environmental activities organised by the
government. By scanning their phones over a QR code at the entrance of an event, citizens
could be rewarded for attending environmental activities. Of course, measures would then
have to be taken to avoid double-attendance, attendance for the sake of gaining points and
other undesirable behaviour. The points granted would have to be high enough to encourage
attendance, but not too high so as to attract attendees who are only interested in collecting
points. By doing so, the activities would receive a much wider audience, which in turn would
increase understanding and awareness of environmental issues, eco city objectives and

measures among residents.

The final recommendation targets new arrivals to the eco city, who in most cases are likely to
have never received an extensive environmental education. As an example, most residents
moving to the eco city will unlikely have had to separate trash or recycle in their previous
place of residence, so an initial instruction into how the eco city’s waste management system
works would be invaluable. A welcome package containing useful information on the eco
city’s environmental practices, objectives, policies and measures could offer new arrivals an
insightful first impression into the lifestyle awaiting them in their new home. Welcome

packages for residents are a common practice in Denmark for example (Work In Denmark,
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2017), where new arrivals are made aware of the local transport, shopping, education and
entertainment facilities, as well as upcoming events and activities. The packages often contain
small gifts, such as kitchen towels, postcards or key rings, but these gifts could be adapted to
serve environmental education purposes in the eco city. In addition to containing leaflets with
useful information on city schemes and activities, the package could also include the first
batch of white and yellow plastic disposal bags, a smartly designed canvas bag for shopping
or a reading light powered by solar energy. The major drawbacks to this scheme are the costs
associated with supplying every new household with a small gift bag, as well as the
administrative effort involved. Naturally, the cost of the bags would have to be weighed
against the potential educational value and long-term benefits from reduced environmental

misconduct among citizens in the future.

8. Conclusion

The intention of this master thesis is to investigate the measures adopted by the Tianjin Eco
City Municipal Government to encourage its citizens to act in an environmentally sustainable
fashion in order to achieve the city’s KPIs. The theoretical section first uncovered a plethora
of measures designed to achieve KPIs that do not require citizen participation. These
measures mainly target construction related KPIs, that are part of the urban master plan
(World Bank 2009; Wong, 2011; Geroe, 2017) or require the cooperation with surrounding
areas (World Bank 2012; Belle, 2015). Measures that were implemented during the design
phase include the construction of a pneumatic waste collection system (Belle, 2015), the
urban design in eco cells that encourages walkability and biking (Keeton, 2011; Newman et
al., 2013; Belle, 2015), as well as the provision of green areas and free recreational facilities
(World Bank, 2012). Furthermore, the SSTEC Green Building Evaluation Standard ensures,
that newly constructed buildings use less energy, which is provided by renewable energy
sources (Geroe, 2017). During the design phase, the SSTEC also benefitted from innovative
water recycling and land reclamation techniques from Singapore, such as green roofs and
permeable pavements (Newman et al., 2013). Finally, the industrial design plan invites high-
tech, low emissions industries, research centres and educational facilities to set up in the eco
city, with the aim of attracting top talent to improve the quality of the citizens (World Bank,
2009; World Bank 2012).

The findings then analysed, how aware citizens are of the eco city’s KPIs and their methods
of achievement. While citizens seem aware of the general objectives, such as providing a
clean environment by recycling waste, adopting renewable energies and constructing green

areas, they were often in the dark on certain measures to aid them in fulfilling these
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objectives. For instance, the requirement, that supermarkets sell only processed vegetables
and use biodegradable and recyclable packaging for other items, was never mentioned during
the interviews. Apart from the pneumatic waste disposal system, other innovative
technological solutions, such as green roofs or permeable pavements, were also not known to
residents. The respondents were however able to name measures, that had more of a direct
impact on their personal lives, such as the graded tariff system for water consumption, the
solar powered water boiler and public lighting, as well as the incentive scheme for recycling
waste in their compound. The prohibition on free plastic carrier bags in supermarkets was
raised by only one of the respondents as a method adopted across China to improve the

environment.

An excursus into the field of green consumer behaviour helped answer the second research
question, which sought to shed light on green consumer behaviour trends in China, by
analysing, whether an environmentally friendly environment influenced consumers’ green
purchasing decisions. The findings showed, that for the most part eco citizens consider the
environmental aspect of a product when making a purchasing decision. Food safety, as well as
freshness, health and hygienic aspects, were determining factors that influenced the
respondents’ choice of product. The importance of reference groups and subjective norms in
influencing Chinese green consumer behaviour became evident during the discussion on
where residents purchased their organic food. Whether or not a respondent purchased organic
products was often dependent on whether they knew the vendor personally. The responses
were mixed with respect to the availability of organic food products in the eco city, with four
of the citizens indicating they found it hard to locate green products in local supermarkets.
Despite previous research indicating the contrary, price was found to pose no barrier for
purchasing environmentally friendly products in the eco city. While a value-action gap was
rejected during the discussion on green purchasing behaviour, the respondents’ frequent use
of automobile transportation stood in stark contrast to their values towards green
transportation. When questioned on whether they felt their move to the eco city had acted as a
catalyst for improved green consumer behaviour, none of the respondents answered in the

affirmative.

However, their repudiation does not necessarily mean, that respondents do not act in a more
environmentally friendly manner. Several of the measures to achieve the eco city’s KPIs have
undoubtedly had a significant impact on the lives of the eco citizens. For instance, the
vehicle-free compounds, the segregated pavements, the extensive green areas, the free
recreational centres, busses, libraries and medical centres, as well as the use of renewable

energies were all measures the eco citizens took great pride in mentioning during the
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interviews. Of course, there is room for improvement, especially in terms of green
transportation links to neighbouring districts, the provision of entertainment and shopping
facilities and most importantly the dissemination of knowledge throughout the community.
The eco city government need to utilise existing communication technology to spread
awareness of the KPIs among residents, as well as the measures designed to help citizens
achieve specific KPIs. The government also have to organise more environmental activities

and educational programs to improve environmental conduct in the city.

Eco cities in general, and the SSTEC in particular, offer fantastic opportunities for consumer
behaviour research, because of their novelty, their purpose and the fact, that control and
treatment groups are so clearly defined by jurisdictional borders. Further research could
examine, for instance, whether differences in consumer behaviour exist between eco city
residents and the neighbouring district of Tanggu or whether the SSTEC’s environmental
objectives have spillover effects in neighbouring districts. Temporal studies would also be a
possibility to examine those KPIs destined for completion in 2020 or whether the
demographic composition of eco city residents changes over time. With the population of the
SSTEC expected to increase with continued development, the local government need to
guarantee, that new and current residents alike are aware of the measures in place to achieve
the KPIs laid out in the urban master plan. The speed of development so far has been
breathtaking. Ten years ago, the site upon which the residential compound stands that now
houses the respondents for this master thesis, was surrounded by saline-alkaline non-arable
land and polluted water bodies (for an image of the eco city in 2007, see Appendix 1, Figure
12). In ten years time, the SSTEC could stand as an outstanding example of innovative and
sustainable urban development; a model for further projects across China. The onus to realise
this urban utopia lies with those inhabiting the eco city, the respondents to this master thesis,
to whom I express my deepest gratitude and best wishes for a clean, green and prosperous

Sino-Singapore Tianjin Eco City.
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10. Appendix 1: Figures from the SSTEC

The images in this section were, unless indicated by a source, taken by the author during field
research in the SSTEC from the 19th of March to the 14th of April 2017.

Figure 8: Home Advertisement in the 947 Bus from the TBNA to the SSTEC

Translated, the advertisement reads: Housing sale in eco city, special price for new
apartments: average price 5500RMB/m2 for an apartment and 9000RMB/m2 for a villa. A
free shuttle bus is offered for all those willing to look around the apartments or houses. Good

for both living and investment.
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Figure 9: Crossing the Rainbow Bridge (¥4I #%) to the Eco City

Figure 10: Solar Panels on the Street Lights and Roof Tops in the SSTEC
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Figure 11: Stone Welcoming Visitors to the SSTEC
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Figure 12: Eco City in 2007 before Construction Began (Source: Lindsay, 2011)
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Figure 14: The Qingjing Water Reservoir
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Figure 15: The Park Area along the Ji River
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Figure 16: The Southern Central Business District's Cartoon Company
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Figure 17: The Golf Course

Figure 18: The Fangte Amusement Park
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Figure 19: The Russian Aircraft Carrier Amusement Park
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Figure 20: The Community Centre Number 1

Figure 21: The Free Library in Community Centre Number 2
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Figure 22: The Free Pool Tables in Community Centre Number 2

Figure 23: Solar Panels on Garbage Cans in the SSTEC
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ompound in the SSTEC

Figure 24: The Recycling Station in a C

Figure 25: The Automatic Chip Card for Recycling Trash
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Figure 26: The Segregated Pathways to Encourage Green Transportation

Figure 27: The China Organic Food Certification (Source: Chen, 2014a)
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Figure 29: A Person Burning Trash at the Side of the Road
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Figure 30: Poster Advertising Earth Hour in a Lift in the SSTEC
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Figure 31: Eco City Dream Mobile Application QR Code (Source: Ecodreamers, 2017)

Figure 32: A Kindergarten in the SSTEC
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Figure 33: A Street Sign Showing the Tourist Area under Construction ( 2 )

Figure 34: A Slogan to Encourage Environmentally Friendly Conduct
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11. Appendix 2: Original Chinese Source of Direct Citations in Findings

The citations in this appendix are listed in chronological order of their appearance in the
Findings of this Master thesis. To understand the context of the phrase, refer to the original

Chinese transcripts in Appendix 4.

Interview 2: SIEAERHUNRIEFZ B ENWNANWE , THENT , MEESHH A
BMALLT, RANEESXHBERNE=ZTHXH L, BMNMXAOLEHENZ—NE
WHGEER, BEETUUERE  OUXR—-LHBHMm, TUAEEEEZIR (21st of March
2017)

Interview 4: NI FHIEEM. &Z X (22nd of March 2017)

Interview 4: T2 &, THERA , ELH? RIE, —XMERBHAMYRETT (22nd of
March 2017)

Interview 6: RABRNARZEZRMXGE , FriMbEER. MRXBEMENE , BF2
(26th of March 2017)

Interview 1: SBEMNHHWLEREENMAFER, EREE , LRFENTS (20th of
March 2017)

Interview 3: E AR —T , Z@BFEIE —BE ? (22nd of March 2017)

Interview 3: BHME —FRRAN—FREIE, REMTAIBROXM, MELRAN
XM, ZBREYXF, (22nd of March 2017)

Interview 5: L ZAEREIRRDEEBIZISE], RIFRBESEZMI, ARERFEET
mEFAFKMEEFEAN], MRBIRLEIMNEXNRERE Lt ARY, 28 LHE, %
BHXTMEZIMNXM, XFBAESEREE, ERHEIBEL® T HREN,
EALEIEMASZIFSIFIR, (25th of March 2017)

Interview 3: Z2EGHMINARXMENRRZAXMER, #EREFHLRXE (22nd of
March 2017)

Interview 6: LA BRI B ER L =RE—1, REBRNII—TLEZEREBNIR
N, ERENRE—T, BMAE, MBETAKR, XTRZE. (26th of March 2017)

Interview 4: ESSthRSRE, REE, TELEGOREE, LURRONER, &
BESI A 7 JLEREE (22nd of March 2017)
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Interview 8: £SIHINEENHERXRNELD ., BEXRXEBNMRERN, REBETENESR
MEFAME S . (28th of March 2017)

Interview 7: —RBH#FRH (26th of March 2017)
Interview 3: 382 JLERME (22nd of March 2017)

Interview 1: AR EENIME, MFERSSERZ, BRFGEMRTALREXK
ERARRIF, (20th of March 2017)

Interview 6: XXMM ? ENIMAEREXMEH 2 fFH R BT X iR B KTk
(26th of March 2017)

Interview 1 (supported by claims from Interviews 3 and 8): M8 M{EIAZIEA T EFK
BB =R EE (20th of March 2017)

Interview 5: R 2/ HIE—LELIR (25th of March 2017)
Interview 2: B RESXTENMRULERZ2— T ABEWSMAY (21st of March 2017)

Interview 3: X PAKHIE, TIER, MEMRAENE, REXANGM.,. REXE,
REBTRER. XTRMEZAEE T AKMEY (22nd of March 2017)

Interview 5: {RFIR51F, MIIBECHFR—<, BCHFR, ATTFR—RMESART
(25th of March 2017)

Interview 9: H5 € = FTcFRAY (28th of March 2017)

Interview 5: BRBELFENRERE—MEXNTERIRNABFHIBERAZERES (25th of
March 2017)

Interview 3: FAIEAFHINT THITHX T ETE, BERAIEEREATH] (22nd of
March 2017)

Interview 9: HH—RHEJESHI—LE, ME—MRAEREMRLEE LA+ AM
(28th of March 2017)

Interview 6: D HMIBHMRIEARR, FRABSEHFEZE/E] (26th of March 2017)

Interview 5: EFEFEREFXOMNMMERIFNT, WRIEEBER, NHTALSERLE? (25th
of March 2017)
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Interview 8: 2R EMN, RFENE, RHOMMET. BEIR, RAE. MEFESRHN
EA R, ELARBAIIEAR—F (28th of March 2017)

Interview 1: E2FAEEIEFE T (20th of March 2017)
Interview 1: A SIREEFEEIF T (20th of March 2017)
Interview 4 (supported by Interviews 6, 7, 8 and 9 ): /J\884  (22nd of March 2017)

Interview 9: FTNIRB2)XBEBITEMREERLH, HESHE/NESE, (28th of March
2017)

Interview 8: MRAELKRZRAANE, HAFE, BHENRMREAR ., BAINERKR
ENARIGE, WERFRER (28th of March 2017)

Interview 8: FSBXERM (D).  (28th of March 2017)

Interview 8: AAEDAZ, MEAENIMESEATEDERNIER (28th of March
2017)

Interview 1: (B2 ERIHEIRITHIXISERE (20th of March 2017)

Interview 2: HAESEOXAMIIRBRAZZLIIRMIZENIHE, TBAREBEE—E [...]
RAFE— T ABZHXITBIBFRAIEAY (21st of March 2017)

Interview 1: I A EREARTBAUXFEM (20th of March 2017)

Interview 9: AEIEHRBIBERZ D ELF, HERFMSHMELM! (28th of March 2017)
Interview 1: EEANEXTNRARKED (RTE) , HAKFE (20th of March 2017)
Interview 8: ;B AL AFATHXTXNEAXKEBI (28th of March 2017)
Interview 7: B AEEZRED (26th of March 2017)

Interview 7: EEAMIR AR T BURFRIRIIRAY—1EIEZR (26th of March 2017)

Interview 7: IPETEIX ) LB S FXMEUE (26th of March 2017)

Interview 1: 1B LB —RAKBKPHEENR, WERFRIIEEE XL REE,
RERZ, %F, %R, TeFEERRANT AEE AR (20th of March 2017)

Interview 3: {RIMREY (22nd of March)
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Interview 4: j%7&Hl, Houkes, KFHgERwUKEZE, BN, ®B, EEN, HE, KUK
(22nd of March 2017)

Interview 4: {B2//V\B9—EB4% (22nd of March 2017)
Interview 4: {RAEE, B ABMESIHAVEEE AZEK (22nd of March 2017)

Interview 7: FTERRKT, EX LN AHEAE, AHEFEAPHE, X2 NEFE. (26th of
March 2017)

Interview 9: TN HX)LETFEENRLEXRFEF LB, XIR)LEEANFHEERR. PILATA]
—RREVATRE 2 ER B REEREERN. RfE, TMEMRERKBRI, HAE TR
WAV ] BRI R A AT BRI iR E IR E== . (28th of March 2017)

Interview 1: JZB KFHNBMEN ZE, FIREAMNMENTENEN, mMIEEBAIE,
REIBMIFMRAYE (20th of March 2017)

Interview 6: F /BT N 1% )Xot E FF & X B 1 /A )RR (26th of March 2017)
Interview 7: ZEBEEISX T EEIR, TLIEEIR, X P powerBETIALF (26th of March 2017)
Interview 1: Fi2H MERLZIEIBTEBEFKEAE IR FE (20th of March 2017)

Interview 1: LEANIRHE, BRT/KAIUDA—R, BSHRAMEHLE TS, SMEREA
(20th of March 2017)

Interview 1: KEBRNIZZ BT 4 KA, BIgESEZS (20th of March 2017)
Interview 7: X5 [B]9% 5 (26th of March 2017)

Interview 2: AJ8E'E EEAVAR T ARV ¥ B A0A T B 2RI E 37K (21st of March
2017)

Interview 7: BFHN—NtargetBIRETA? XTEMUHALA—TERSZSARBEM.,. ERE
EMEtT2HE? [...] ENBIREIEEFR. (26th of March 2017)

Interview 7: BN E A% EIR7EIX) L Edrive (26th of March 2017)

Interview 4: JREKMBRFA, BEHIFM, MRIFRFBKMBRES, RFEHK, 7
BiXItE, (22nd of March 2017)
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Interview 1: ERAIIMEITAITRIZX TS, WREXE, BEROMEREENEHZ
(20th of March 2017)

Interview 6: F ISR —ERNVNXPLZML, SIR—EXDETIHHIZR (26th of March
2017)

Interview 6: B A4S ER B SHIER TRMEUXFERIEE (26th of March 2017)

Interview 1: ER—NAERKNAEYE—L &, NEAREESERREL2ET. At
EHRAENN, EEEBIERAR, ERINASMABE T—RHINX. BEZ
ERLEERAZARNEZEE R, WAEE T AFNER). (20th of March 2017)

Interview 5: EZRMN— LTS A AT BES T RA ST —LETA (0] (25th of March 2017)
Interview 6: S Ef&, THEZDIE (26th of March 2017)
Interview 7: ERERE Z&E D Interneth %2 85 B % (26th of March 2017)

Interview 8: LERIRKTZNNXEHAENN, KETHAZEILIE (28th of March
2017)

Interview 4: KEKEE— F&RITAYIGIRA (22nd of March 2017)
Interview 8: WK%+ AE)LEREAIAE (28th of March 2017)

Interview 7: B/FEEET X1 EE, EBRAN—EEEN—LLInformation, ERMFX
WFE (26th of March 2017)

Interview 6: D ARISBIBEFESHAIEG (26th of March 2017)

Interview 1: XLEMFIATINIEETRY, MESEEEN., X—1%H, K5
ZEN, ERNZESRENEW, MEENRAESERES. ERENSHERIEED
(20th of March 2017)

Interview 4: {15 T IFZFRIE, AREHFEENEZNER, BEFEEEARNIBT
K, B®AEKZFE., (22nd of March 2017)

Interview 4: I MAEERNXLZIN, BARFER, [...| ESMIEESWHRE, &
T. [...] EEENAZA RN, BERENAT, MESmoiBNESHIXTNEEXA
BSEE. [...] BTESHEAEEA RN R REAREIRS . (22nd of March 2017)

Interview 2: 28 —FAJEFR (21st of March 2017)
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Interview 5: MR RS TEEPEN—TAIFELRBHHN—TBERE. MEEM
— M. AREMEET T AEMNETEEMEIEENX T8 %N, BEAENHRE
MErE I (25th of March 2017)

Interview 3: FEMEBRNKZ, HFETCENRN, BTME2EEBZREBX BN (220d of
March)

Interview 4: £ S MFTHEFZ R, EHEHHE. (22nd of March 2017)

Interview 5: HREETENRRESHMAOSEREI=THAZ, (25th of March
2017)

Interview 5: AIRERTZ R —TMEEAIINER, (25th of March 2017)
Interview 7: NiZHMEX ) LESTHEEF., F12TFEZE. (26th of March 2017)

Interview 7: EXRENTEENZLE, BERNEREEENLE (26th of March
2017)

Interview 3: XTERNEMIMRNRIR, —RRBEEE, SESEKETF (22nd of
March 2017)

Interview 7: BURFHI— PtargetBER21TA? (26th of March 2017)

12. Appendix 3: English Transcripts of Interviews 1 -9

For the English transcripts of Interviews one to nine please refer to the electronic version of
this Master thesis.

13. Appendix 4: Original Chinese Transcripts of Interviews 1 — 9

For the Original Chinese Transcripts of Interviews one to nine please refer to the electronic
version of this Master thesis.

Hannes Gohli Master Thesis

104



14. Appendix 5: Guideline questionnaires

This appendix contains the questionnaire used to conduct the interviews according to the
semi-structured interview process. As discussed in the methodology section of this paper, the
questionnaire was first devised in the English language and then translated into Chinese with
the help of a Chinese friend. For the sake of transparency, both versions are included in this

Appendix 5.

14.1. English Guideline for Interviews:

Part 1: Wrap Up
*  Welcome and Thank you

* Data anonymity explained

* Everything is important, no wrong answers

* Explain purpose of study (master thesis Chinese business, don’t mention environmental
focus)

* Short introduction of interviewee (name, age, profession, marital status, children, years of
education, income...)

* Origin and time in Tianjin eco city

Part 2: Daily Lives

* Please describe your apartment. What amenities do you have (air conditioning, heating,

pool, shower/bath, dishwasher, washing machine...)? How often do you use these?
* Please describe your average day. How do you get to work? Do you own a car/bike? How
often do you use it? How often do you use public transport? What affects your decision on

your mode of transport?

Part 3: Green Consumer Behaviour

Typical Shopping Experience

* Please describe your typical shopping experience (Where do you shop? How often do you
go shopping? Do you always shop at the same place?)

* How often do you buy bottled water? Do you drink tap water here?

*  What is the most important aspect for you when you buy a product?

Importance of Environmental Aspects/Green Products
*  When you shop, do you consider the environmental aspects of a product?
* What does environmental protection mean to you? How environmentally conscious would

you say you are on a scale from 1 to 10 (1 =not at all, 10 = very much so0)?
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* What is a green product in your eyes? How do you know if a product is green or not?
Could you name examples of green products?

* Do you check if a product is recyclable or biodegradable when purchasing a product?

Information on/availability of Green Products
* How do you inform yourself on if a product is green or not?
« Is it difficult to find environmentally friendly products where you live?

* For how long have you paid attention to if a product is green or not?

Willingness to Buy

*  When was the last time you bought a green product? What did you buy exactly? (e.g.
fresh product)?

*  How much more in percent would you be willing to spend, if you knew a product was
green?

Part 4: The SSTEC

Environmental Protection in General

*  What does environmental protection mean to you? How environmentally conscious would
you say you are on a scale from 1 to 10 (1 =not at all, 10 = very much so0)?

*  What does environmental protection include for you?

+ Is environmental protection a topic of discussion in your family? Are your children aware

of environmental issues/the need to protect the environment?

Before Moving to Tianjin
*  What aspects attracted you to the SSTEC?
* Are/were you aware of any schemes in the city to improve the environment?

*  What were your expectations before coming here? Were these expectations fulfilled?

Experiences in the SSTEC

* What is the best thing about living in the SSTEC?

* How has your lifestyle changed since moving to the SSTEC?

*  What do you miss from where you previously lived?

*  What does recycling mean to you? How is waste recycled in the SSTEC?
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Knowledge of SSTEC

Could you name some of the key indicators (goals) of the SSTEC?

Do you receive any information from the SSTEC municipal government? If so, what are the
topics? How often do you receive news? How is this information communicated?

How often are environmental issues mentioned in the media? Could you name an example

of a recent news broadcast on the environment? Were any about your local area?

Future Outlook

How aware are you of environmental problems in China? Could you name some
environmental problems that affect you here in the SSTEC?

How can you personally help improve the environment in your local habitat? In what aspect
do you contribute the most? Which aspects do you feel you can improve on (e.g. housing
situation, purchasing behaviour, transportation...)?

Are you satisfied with your living conditions in the SSTEC?

Do you have any recommendations on how the city could improve?

What do you think the city will look like in five year? In 20 years?

Thank you and goodbye

14.2. Chinese Guideline for Interviews:

Part1: 5| §

I 15 5 5 &

BRBERHURBER M

TABMBRER , RETERNER

BUEAENEN (HRFEZFENMLIL , BIRFMREHT )
RHENEENR (BF, FR, R, BRRR , 70, HEKTE , RAK
)

2N 3ty MMEFE RO A A A B ()

Part2: HE &£ 7F

BNA-—TENEE. EEBEHAENRE? (2B, B, Xt , M8 /&
o, AL, EKA. o o ) IRMIBAJLRARE ?
BNA—THRIMNNVEEBEETE. RINVEAXZIE?RNERE /| BITEB ? 4R1{]
BRANABARE BTE?RNBRAILRAERARE? BHARZERRINIRBELE
HYIE#E ?
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Part3: ZBEBEITH

EENMYIER

s WA —THRMNWBEBY. RNEWILEY 2 ROSAILREY 2 RIT—E&H =
— BTG

« RIT—BJLREREEK ? RI1EX LB B RAKG ?

CAREREORER , RN HASERIMBIRN 2 (M, 2R RE, g8
fra )

FROEEY | G678

- AFMEBRDHEIR , FFEEE RHFRSES 2

L RRMIRE , HARNERUREE R 2 R LME— R RELEN ? 5

i-\é_-F_lt:bﬁ@Fﬁlo
« FRINEFRENEHE , RN EEETm2B T EKHNREFERFND ?

XTEBFmNER

c ARMNELAREXTEEFmNER 2 RIIREFHEEEN , ARKAT FEHKE
BEEMN?

c BERMMERNEERERIZES MG ? RINEWILREZE~m ?

o AR B TT 40 5E B~ mAYEMR 1 2

BEXZB8"m

c AR ERREZ B> mR AT AR 2RISR T AN~ m ? ( HIUHeE~m )

- HEZ#RT , N TRGEeFm , UREFEMNAIEZN T BXNHERE , RINEET
ZOEZWER?

Part4: REBESHE

EENSHRAEE

o SHRMIKE  FRBAALAEZER ?HRRESEFEBANLE ? RIMNNAKRFEAEZANE
o, BN —E . (I=%BFLER , 10=REBX)

c RINERBLZKEFTRHERE 2 RIMNRABALERL ? RNV BEFIRREEE R
g2 IANERRHNEEN ? MEERETeYG ?

iR B KO 4 2539 U B0

- FREIXE 2wl , RIBESEH BN A ERSIZLR?

c ARMNABRFESHTRAERENEFHTWERRERES / 1TX /1 TERM R
T2 REESHDT B ELAZHAERERY ?

c ARMTBREIXILE 2 BN KRESHE T LAHF 2 RNOHEFIATH ?
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ERXRRESHNEH

- FERBESEMRNBEIRFN G RTAL ? ZRANFLRMTAL ?

- BMBRBIRRESEUR , IV B BEFBR THLHRE?
REBEDBPERZAAATE ? FHBE-TREESHBMRMUBERNS , AL
RIS R 5 H ?

o XHRIIKG , BRRA L ? RIBESHEARKRIIER ?

X F KRR R
© BIRNFIE T REESHA—LBIR?

c MRMNAMRKBIRBESH T BTN —LHEER / FEE ? MRKENIE , BBEEX
THA R ? RN FETURREI G R ? ROFESH BT B LAFENRERERH
REIRIT?

- BAEEREJUXBHERBNHE ? BRI1513 — TRIEX THERT BRA — L5
B | BEHERENXTREESHNG ?

KBS

- R TR ERBRY S K0 B 2 B — TR LB E A TP H
EARW 50— LR,

- BB EARBHRFABORE ? (RIEH 2 FEERAQTR ? RN%EE
HAFEIMIEHSEET 2 (FMERRR , WIAN , RESR. o o )

- TR AR E R R SRR A ED ?

- FORASWAE A LS EEERE ? FRATERG 2

- R ETORESMERRN HESRIART 2 KRN 20 FR? SBHAK
% 2

BB L
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15. Appendix 6: The MoHURD’s and the MEP’s Indicator Sets

This appendix contains the detailed list of the MOHURD’s and the MEP’s indicator sets.

Tabel 3: The MoHURD's Quantitative Indicator Set

Natural Environment

1 Species Diversity Index >0.5
2 Local Plant Index >0.7
3 Proportion of previous surface in roads and squares in built up >50
area (%)
4 Urban heat-island effect (°C) <25
5 Forestation coverage in built-up area (%) >45
6 Public green area per capita in built-up area >12
7 Green space coverage in built-up area >38

Living Environment

8 No. of days per year in which ambient air quality meets or >300
exceeds China’s National Ambient Air Quality Grade II standard

9 Quality of water bodies meeting national surface water quality 100
standard (%)
[ [
10 Quality of water from pipe network meeting national drinking 100

water quality standard

11 Noise pollution levels meeting national noise standard in built-up >95
area (%)
12 Citizen satisfaction with environmental quality (%) > 85
Infrastructure
13 Infrastructure good condition index > 85
14 Tap water coverage (%) 100, 24 - hour hot
water supply
15 Sewage treatment rate (%) >70
16 Treated water utilisation rate (%) >30
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No. | Indicator Area Indicative Value
17 Domestic solid waste non-toxic treatment rate (%) >90
18 No. of hospital beds per 10.000 people >90
19 Average vehicle speed of major and secondary roads (km/h) >40

Updated Indicators from National Standard for Garden Cities (2005 Revised)

20 Proportion of energy-efficient building and green buildings >50
21 Proportion of trips by public transport >20% in big
cities
> 15% in medium
cities

Source: Bacumler et al., 2012

Tabel 4: The MEP's Quantitative Indicator Set

No. | Indicator Area Indicative Value Type
Rural net annual income per capita (RMB)
1 In developed areas > 8000 Obligatory
In underdeveloped areas > 6000
2 Share of tertiary industry in GDP (%) >40 Indicative
3 Energy consumption (tonnes Standard Coal <09 Obligatory
Equivalent per RMB 10.000 GDP)
Fresh water consumption (m’ per RMB 10.000 <20
4 industry Value Added) Obligatory
Efficiency coefficient of irrigation water >0.55
5 Passing rate of enterprises that are required for 100 Obligatory
clean production (%)
Environment Protection
Forestation coverage (%)
6 In mountainous area >70 Obligatory
In hilly area >40

Hannes Gohli Master Thesis

111



In plain area

Forest-grass coverage in cold area and meadow area

(%0)

7 Proportion of protected area in total land area (%)

8 Ambient air quality

9 Quality of water bodies

Major pollutant emission (kg per RMB 10.000

GDP)
10 cop
SO,

12 Industrial water reuse rate (%)

13 Noise pollution levels

Urban domestic solid waste nontoxic treatment rate

(%)
14

Industrial solid waste treatment rate (%)

15 Urban public green space per capita

16 Environmental protection investment in GDP (%)

Social development

Hannes Gohli
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>85

>17

Meeting stipulated
standard for
different
functional zones

Meeting stipulated
standard for
different
functional zones,
no lower than
Grade V

<4.0
<35.0
>80

Meeting stipulated
standard for
different
functional zones

>90

>90, no
hazardous waste

> 11m?

>3.5

Obligatory

Obligatory

Obligatory

Obligatory

Obligatory

Obligatory

Obligatory
Obligatory
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No. | Indicator Area Indicative Value Type

17 Urbanisation rate (%) >55 Indicative
18 Central heating coverage in heated region (%) > 65 Indicative
19 Citizen satisfaction with environment quality (%) >90 Indicative

Source: Bacumler et al., 2012
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16. Appendix 7: Declaration

Erkliarung

Ich erkldre, dass das Thema dieser Arbeit nicht identisch ist mit dem Thema einer von mir
bereits fiir ein anderes Examen eingereichten Arbeit. Ich erkldre weiterhin, dass ich die Arbeit
nicht bereits an einer anderen Hochschule zur Erlangung eines akademischen Grades

eingereicht habe.

Ich versichere, dass ich die Arbeit selbstindig verfasst und keine anderen als die angegebenen
Grundlagen benutzt habe. Die Stellen der Arbeit, die anderen Werken dem Wortlaut oder dem
Sinn nach entnommen sind, habe ich unter Angabe der Quelle der Entlehnung kenntlich
gemacht. Dies gilt sinngemdf auch fiir gelieferte Zeichnungen, Skizzen und bildliche

Darstellungen und dergleichen.

Hannes Gohli
Wiirzburg, 15. August 2017
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