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SUMMARY

Background
Circular economy is gaining global momentum as a new economic system to achieve sustainable

development. EU and China signed a memorandum of understanding on circular economy in 2018.
The cooperation recognized the importance of joint supports and cooperation between two sides
in circular economy towards a resource-efficient and sustainable development. The built
environment plays an important role during the transition to a circular economy. The Netherlands
has been a frontrunner in driving circular economy in Europe. China and the Netherlands share a
common basis on enhancing resource efficiency by circular economy, which provides opportunities
for mutual learning. Therefore, it is important to conduct a comparative study how circular economy
is understood and implemented differently in China and the Netherlands.

Problem Statement
China has great experiences in circular economy policy making and government-led experiments

at different scales in the form of eco-city initiatives which mostly focus on heavy industrial sectors.
The built environment is still following a linear growth model in general. Meanwhile, the circular
economy development in the Netherlands is more resilient and integrated with the development
in the cities. The Dutch government tend to provides innovative solutions together with different
parties to circular economy from best practices. In contrast, construction is one of the five priorities
in circular economy. Why do two countries implement circular economy in different ways and have
different priorities? What are the opportunities for circular economy in an urban context besides
the eco initiatives in China? s it possible to apply circular economy principle in other forms of urban
development?

Therefore, in this research, we focus on learning lessons from Dutch circular development in the
cities to explore possible ways to apply circular economy principles in Chinese urban context
besides government-lead eco-city initiatives. To achieve this, it is necessary to understand how
circular economy is introduced differently in China and the Netherlands, and how circular economy
is implemented differently in the built environment.

Research Objectives
The research contains three objectives: first, to develop a framework to compare the adoption of

circular economy in China and the Netherlands; second, to provide practical guideline on circular
economy implementation for the built environment based on the comparison; third, make
recommendations for sustainable urban area development based on the lessons learned from
Dutch practices.

Research Questions

Main research question:

How can circular economy be implemented in the built environment in China and the Netherlands
and what lessons can be learned from Dutch circular area development in the cities?

Sub-questions:

1. What does circular economy mean to the Netherlands and China?
1 How is circular economy defined in two countries?
1 How is circular economy implemented in two countries?

1 How is circular economy measured in two countries?

2. What does circular economy mean to the built environment in the Netherlands and China?



1  Whatare the features of construction sectors in two countries?
1  What are the opportunities and challenges for the built environment in two countries?
1  What circular approaches can be applied in two countries?

3. What lessons can be learned from Dutch circular area development for a Chinese urban context?

=

What are the forms of urban-scale development are relevant to circular economy in China
besides government-led eco-city initiatives?

What are the key problems of those developmentin China?

What circular economy approaches are adopted in Dutch circular area development?
What solutions can be found in the Dutch circular area development?

How applicable are the lessons/solutions to a Chinese urban context?

What drivers and barriers can be defined for the development and implementation of
circular economy in urban areas in both countries?

=A =4 =4 -8 =4

Proposition

To implement circular economy in the built environment, Chinese government should combine
top-down and bottom-up approaches, creating space for stakeholders and local business to break
down the silos in government ministries. The priority in Chinese construction sector is to embed
circular economy principle in continuing urbanization. Specifically, there are opportunities to apply
circular economy principles in current urban revitalization. Dutch construction sector will focus on
retaining the value of material and business opportunities with a more bottom-up approach.
However, the interaction with government is still necessary regarding creating target or guidelines
as well as support and supervision.

Research Design and Methods

This research is a qualitative research, which specifically aims to understand the different circular
economy culture, meanings and the relevant experiences, knowledge as well as action within
Chinese and Dutch contexts. Therefore, it can be seen as cross-national research (Hantrais &
Mangen, 2007) and comparative study (Hantrais & Mangen, 1996). Desk research and explorative
interviews are firstly conducted to explore the research topic, research guestions and concpets as
well as theories, which results in a theoretical framework. Contextualization is central to the cross-
national research methods. The findings are bound to particular Dutch and Chinese social and
cultural context. Therefore, in our research, hypothesis are not tested. It emerges from (part of) the
research data, which is defined as qualitative hypothesis-generating research by Auerbach and
Silverstein (2003).

The proposition of the research is confirmed by empirical study. The empirical study consists of
narrative research and case study. Narrative methods can be considered “real world measures” that
are appropriate when “real life problems” are investigated (Lieblich et al,, 1998). The experts who
have sufficient experiences in urban revitalization projects and the experts of circular economy in
China are interviewed, and by analyzing their “stories”, the problems are identified. Case study is
designed and conducted for the empirical part in the Netherlands to gain applicable experiences
for the problems identified from narrative study in China.

Lesson-drawing method is used to analyze the results of narrative research and case study to
provide possible solutions and recommendations. We focus on how two countries can inspire and
learn from each other to better facilitate the transformation of Circular Economy. From the narrative
study and case study in urban context, the focus is how we can apply the experiences from circular
urban development to a Chinese context.



Results and Conclusion

The results of the research are conducted by answering the sub-questions.

1. What does circular economy mean to the Netherlands and China?

Take-home note:

Circular economy in China is implemented from a top-down manner at three levels: macro,
meso, micro, focusing on resolving the industrial pollution.

CE in China still lack systems thinking with government ministry silos and lack of a much unified
Circular Economy community: Clean energy have their community; organic food theirs;
industrial parks have theirs.

Dutch circular economy starts from bottom-up, following up by top-down to interact with
market.

Dutch conception of circular economy has a narrow environmental scope, focusing more on
waste and materials as well as business opportunities.

2. What does circular economy mean to the built environment in the Netherlands and China?

Take-home note:

il

Motivated clients espedially big companies with sustainable visions, are the key to the
transition of current built environment to a circular one.

Don’'tignore the old way. It is not possible to own a circular economy in one day. We still need
the traditional way of producing. Key point

Make sure that the actors in your supply chain can reach the circular material as close and easy
as possible. When people find it difficult to change, they go back to old way.

Think out of box by involving sodcial interest organization to broaden the scope of circular
economy.

3. What lessons can be learned from Dutch circular area development for a Chinese urban context?

Take-home note:

il

il

A supportive government is the key in applying circular economy principle in urban area.
Government still dominate the decision-making process, however government has little
knowledge of dircular economy.

The experiences of reusing materials can be used for different cases: think in layers. Not just
building skin can be circular, services, interior, spaces and settings can all applied with circular
interventions.

Collaboration between practice and knowledge institute is also an important factor to
successfully apply circular economy in urban development.

Respect the existing business. Try to include not exclude them.



Concluding remarks:

To conclude, we can confirm the proposition made in previous chapter is basically correct. To
implement circular economy in the built environment, Chinese government should focus on mainly
two things: one isimplement top-down enforcement in the continuing urbanization to really reduce
the material volume and flow on macro level; second is to encourage bottom-up initiatives at local
level, implement the idea of ‘transition management: to highlight different government
departments and smart innovative enterprises, bring them together with local business, provide
resources, potential allowance to support them, instead of chasing short-term economic targets.
Specifically, there are opportunities to apply circular economy principles in current urban
revitalization. Dutch construction sector focus on retaining the value of material and business
opportunities with a more bottom-up approach, mainly because of the innovative atmosphere
among enterprises. Government plays as a network connector without too much governmental
intervention. However, the interaction with government is still necessary regarding creating target
or guidelines as well as support and supervision.

China Netherlands

Macro CE

Top-down enforcement on construction production  Bottom-up initiative in the market

Bottom-up approach on real estate & service Need more clear top-down vision to speed up
Meso CE

Along value chain: Across value chain:

Upgrade traditional value chain in pilot zones smallinnovation + social aspect = client’s attention
C  Scale up across the country C  Create drcular momentum

Between government and business: Between government and business:
C  Require less governmental control C  Require more governmental interactions
C  Seek new collaboration among regarding guidelines, standards and

government, private sector and supervision for private sector

knowledge institute to break the silos

City network: City network:

Collaborate with other circular economy community  knowledge creation and sharing

Manage the existing secondary material market Localize secondary materal information
Micro CE

Focus on material quantity Focus on material quality

Facilitate the on-going urbanization Retain the value of materials and business

Recommendations for Future Research

Due to the limitations of this research, we only focus on the potential solutions for Chinese issues
presented in circular development in urban areas. There is potential for the Netherlands to learn
from China’s best practice as well. Therefore, we can make some recommendations for future
research:

ﬂ Experimentation at different scales
ﬂ Development of indicator systems

ﬂ Digital solutions related to circular economy
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PART I: INTRODUCTION

1. RESEARCH BACKGROUND
1.1 MAJOR TRENDS

EU-China Partnerships and Initiatives

“Circular Economy” is a global buzzword. China and Europe, two world’s largest economies as well
as circular economy leaders could make great impact on the transition to a circular economy at a
global scale. China and the EU signed a Memorandum of Understanding on Circular Economy in
Beijing to strengthen cooperation on circular economy. Specifically, the Netherlands is ambitious
to become a “living circular hub” that spreads knowledge and experiences in practice to other
countries. China provides many opportunities to adopt circular innovation and cooperation.
Carrying out a comparative study between China and the Netherlands is a way to improve the
understanding of circular economy through comparing the policy systems, implementation
structures, cultures and patterns of actions in two countries. What's more, the comparative study
will provide a variety of experiences and practical knowledge to circular economy for both countries.

Importance of the Built Environment

The term built environment covers in scale from buildings and parks to neighborhoods,
transportation systems, and entire cities. The importance of thebuilt environment sector for
achieving Circular Economy cannot be underestimated. It consumes massive resources and
materials as well as energy. The construction sector is the largest consumer of raw material in the
world and is responsible for 25-40% of global carbon dioxide emissions (Pomponi, 2016).

Circular economy theory has been implemented in practice in industrial and manufacturing sectors
for a long time aiming at reducing the waste and pollution and increasing the resource efficiency.
While in the built environment, especially in construction sector, the innovation diffuses rather
slowly (Leising et al., 2017), because of its long lifespan, inherent complexity and difficulties in charge
of use during its service life (Pomponi, 2016). Circular economy is still a relatively new topic for both
China and the Netherlands, and only energy efficiency is being widely discussed (Leising, 2017). A

-M-|Page



linear economy means that the materials used in the buildings are lost for future use after the
functional life time. The materials are disposed of primarily as waste or in low-value applications
(Thelen et al,, 2018a). To achieve the goals, the actions are to create a level playing field for circular
materials, products and services and eventually form a new normal in the sector.

The transition to a dircular economy requires a systematic solution because the challenges are
interconnected: technology, political, legislation, business. The challenges in practice are different,
while the theoretical challenges are the same. Transition to a circular future opens up many
opportunities to both China and the Netherlands to develop new economic system to better serve
our business, our environment and our people. To unlock those opportunities, we need to compare
and share our policies, knowledge and best practices to facilitate the adoption of circular economy
in both countries. Therefore, it is important to study how circular principles can be applied in the
built environment, what knowledge and tools we need to develop, and review the best practices
globally.

1.2 PROBLEM FIELDS

Industrial parks limit circular economy in China

China has been a frontrunner on circular economy policies and practices for more than two
decades. China contributes the largest share of CE research and case studies in the fields of the
development and practice of eco-industrial parks based on industrial ecology to achieve cleaner
production and waste and pollution reduction (Lieder & Rashid, 2015; McDowall et al, 2017). China
started from taking the top-down actions to transform to circular economy, thereby becoming one
of the first countries to implement CE in the constitution (Lehmann et al,, 2014). China passed the
Law for the Promotion of the Circular Economy in 2008 and the ideas of CE are adopted as the
basis of economic development to reform the traditional development model. China has a lot of
experiences in developing experimental eco-industrial parks in terms of policy-making,
implementation and assessment. The systemic economy-wide implementations of CE in China
mainly are concentrated on the industrial sectors through industrial symbiosis at three economy-
wide levels: macro (urban metabolism and symbiosis), meso (industrial parks), mico (individual
enterprises and supply chain) (Ness & Xing, 2017; Adams et al., 2017; Kalmykova et al., 2018). However,
China’s industrial parks limit circular economy (Miao & Tang, 2016). The interdependence of
manufacturers creates a vulnerability on supply chain. From urban planning perspective, parks
cannot be built everywhere. Local manufacturing priorities as well as local environmental, social,
technological conditions also have great influence on the performance of the industrial parks.
Therefore, China’s CE approach should “break” the boundaries of eco-industrial parks and develop
integrated system-thinking approach. The circular economy development in different sectors and
industries is unbalanced. China’s national government always takes the lead in circular economy
initiatives by building new experimental pilot zones under hierarchy governance (McDowall et al,
2017). However, bottom-up local initiatives without national government support tend to fail due
to the implementation gap between political goals and local environment (de Jong et al,, 2016; Zhao
et al, 2016). This is the general problem of the circular economy policy implementation in China.

New Urbanization in China

For the past three decades, the rapid urbanization played an important role in reforming China’s
economy and sustaining China’s development. Building and construction sector has always been a
favored effective tool of Chinese authorities to stimulate the economy during this phase. Chinese
construction sector has the largest market in the world and has been through an unprecedented
growth after reform and opening up policy in 1978. Recent years, together with the downturn in
construction, China’s economy is facing a structural change towards a new development model,
focusing on economic, environmental and social sustainability. The sector excessively consumes



domestic and imported resources and therefore, has large potential in embracing the opportunities
presented by a circular economy to provide even greater economic and societal benefits, while
addressing its negative impacts on living environment (EMF & ARUP, 2018). The Chinese
government has recognized that it is not sustainable anymore to follow this myopic developing
mode. Sustainable construction plays an important role in China’s future urbanization process and
promoting China’s New-style Urbanization Plan (2014-2020), aiming at ‘incorporating the concept
of ecological civilization into the construction of cities to conserve land, water and energy and
promote green buildings’ (Chang et al., 2016; EU SME center, 2015).

By 2050, China will build 40 billion square meters of floor space. The main types of buildings in the
newly built environment are commercial and residential buildings, which consume enormous
domestic and imported resources (Fernandez, 2007). Industrial heritage has become more and
more important in the process of urban renewal in China’s new urbanization (Yu, 2012). In the early
2000s, conversing old factories and warehouses into office space for creative and cultural
industries started gaining momentum in Chinese cities. Local government realized that preserving
heritage buildings helps boost local economy (Hartmann et al, 2016). Following China’s
conservation and real estate de-stocking policies, China’s urbanization will also focus on
refurbishing built environment.

*Destocking policy: It refers to the national economic policy targeting at the reduction of property inventory to
tackle overcapacity problems to ensure the sustainable development of the property sector.

A Circular Netherlands?

If we take a look in the Netherlands. Dutch government is aiming at positioning the Netherlands as
a frontrunnerin the transition towards a circular economy. The goal is to develop a circular economy
across the country by 2050 and achieve an interim objective of a 50% reduction of raw materials
use (minerals, fossil and metals) by 2030. The Dutch government launched “The Green Deal” on
the economy-wide scale to support local and regional government, civil society organizations and
coalition of companies to stimulate sustainable innovation. Bottom-up steps are initiated by
companies to create sufficient mass for change from linear business in “niche” phase, followed up
by top-down steps by public authorities to shift the business environment to achieve the
“mainstreaming” phase (IMSA Amsterdam, 2015). Similar with China, Dutch circular economy
program is planned and implemented on different scales: internationally, nationally, regionally and
locally.

The Dutch government-wide program also follows the priorities of European Commission
propitious sectors, namely biomass and food; plastics; manufacturing industry; construction sector;
consumer goods (SER & Rli, 2016). In Dutch construction sector, circular economy approaches are
introduced to the market. Unlike other industrial sectors, resource scarcity is not the main issue for
construction sector. Its impact on environment and the risks in volatile commodity market are the
keyissues (de Angelis, 2018; Jesus et al,, 2018). Construction and demolition waste has already been
recycled on a large scale for years in the Netherlands. However, it is still difficult for construction
sector to close the material loop (Ghisellini, 2016; Schut, 2016).

Both China and the Netherlands share common basis of circular economy in order to consume
natural resources in a more sustainable way (McDowall, 2017). Both countries propose systemic
economy-wide implementation of CE from national efforts to local and individual efforts
(Kalmykova et al,, 2018; Lieder & Rashid, 2016). However the focuses, scopes and processes differ.
As a master student, | have observed that different circular economy activities are happening in two
countries. The challenge is to understand why two countries are following different paths, and how
we can learn from best practices? Therefore, the research synthesizes circular economy and the
built environment. The research will cover the circular economy concepts and the applications in
Dutch and Chinese built environment in theory and practice. The research takes place within the
limited boundaries of a master research. Therefore, the main focus of the research is to get insights
on circular economy implementation in practice.



2. LINKS TO RESEARCH

2.1 PROBLEM STATEMENT

Although China contributes the most circular economy research regarding policy, implementation
as well as evaluation. The implementation, specifically focuses on heavy industrial sectors and eco-
initiatives. What are the opportunities outside the industrial parks? For example, in the urban
renewal in the New Urbanization in China? Besides this, the link to construction sector is missing.
The Chinese construction sector still operates in a very linear way, most Chinese construction
corporations are not aware of the importance of apply circular economy in construction sector
(Chang et al,, 2016). The linear growth model facilitated by the unprecedented urbanization starts
to show its strains because of the inefficient use of capital, labor and land (The World Bank, 2014).
Applying circular economy principles in China’s new urbanization process will help China achieve a
new restorative and regenerative development model toward resource-efficient and sustainable
urbanization (Fernandez, 2007).

Circular economy in a Dutch context differs in terms of understanding of concepts, policy
articulation, industrial structures as well as institutional governances. In contrast, construction is
one of the key sectors driving circular economy, and there is a lot of research available on the topic
of circular economy in construction. Dutch cities are looking for the opportunities for integrated and
circular solutions for sustainable urban future in cities. The Dutch government tend to provides
innovative solutions together with different parties to circular economy from best practices. More
applicable lessons should be learned from the practices to scale up the circular approaches.

Therefore, in this research, we focus on learning lessons from Dutch circular development in the
cities to explore possible ways to apply circular economy principles in Chinese urban context
besides government-lead eco-city initiatives. To achieve this, it is necessary to understand how
circular economy is introduced differently in China and the Netherlands, and how circular economy
is implemented differently in the built environment.

2.2 RESEARCH OBJECTIVES

Central to the objectives of the research is to compare and draw lessons from the circular economy
implementations in two countries. In order to compare and draw lessons, we need to collect the
equivalent information from two countries as per the conceptual model summarized from problem
statement. Before collecting and comparing the information, we need to develop a framework to
guide the comparison.

The objectives of the research therefore are:

First, to develop a framework to compare the adoption of circular economy in China and the
Netherlands; second, to provide practical guideline on circular economy implementation for
the built environment in two countries; third, learn lessons and make recommendations for
implementing circular economy in urban context.



2.3 MAIN RESEARCH QUESTION

By formulating the research question, we can explore the defined problems from both theoretical
and empirical perspectives. Based on the problem statement and research objectives, the main
research question is formulated:

How can circular economy be implemented in the built environment in China and the
Netherlands and what lessons can be learned from Dutch circular area development in the
cities?

2.4 DELIVERABLES

The research aims to compare the implementation of circular economy in China and the
Netherlands and provide practical guidelines for the actors in the built environment in two countries
in order to contribute to sustainable urban development with the synergistic relationships between
government and individual enterprises.

Therefore, first, a comparison is drawn between China and the Netherlands in terms of the
implementations of circular economy. Second, based on the comparison, we can provide possible
guidelines or directions for Dutch and Chinese circular built environment. Third, lessons and
recommendations can be drawn for the circular urban development for Chinese side from Dutch
practice.



PART II:
METHODOLOGY

3. RESEARCH DESIGN AND METHODS

3.1 RESEARCH DESIGN

This research is a qualitative research, which specifically aims to understand the different circular
economy culture, meanings and the relevant experiences, knowledge as well as action within
Chinese and Dutch contexts. Therefore, it can be seen as cross-national research (Hantrais &
Mangen, 2007) and comparative study (Hantrais & Mangen, 1996). Contextualization is central to
the cross-national research methods, and the central issue in cross-national comparisons is the
equivalence of concepts, operations and interpretations of research objectives in different contexts
(Hantrais & Mangen, 2007). And it can be addressed by reflecting - in the planning process of a
project - on questions such as, “Why do | want to compare?’(Adequacy of comparison); “Whatdo |
want to compare?’(Conceptual eqguivalence); “Howdo | plan to compare?’(Operational
equivalence); and “How can | make sure my findings are comparable?(interpretative equivalence)”
(KosmUtzky & Wohlert, 2015).

The findings are bound to particular Dutch and Chinese social and cultural context, and are not
generalizable to particular “groups” or “population”. Therefore, in our research, hypothesis are not
tested. It emerges from (part of) the research data, which is defined as qualitative hypothesis-
generating research by Auerbach and Silverstein (2003). It involves collecting interview data from
research participants, creating a phenomenon of interest in order to develop propositions for
research.

To verify the propositions, narrative inquiry method is used to collect empirical data in China.
Narrative study is a specific type of qualitative design in which “narrative is understood as a spoken
or written text giving an account of an event/action or series of events/action, chronologically
connected” (Creswell & Poth, 2016). The procedures for implementing narrative study consist of
focusing on studying one or multiple individuals, gathering data through the collection of their



stories, reporting individual experiences, and chronologically ordering the meaning of those
experiences. Narrative methods can be considered “real world measures” that are appropriate
when “real life problems” are investigated (Lieblich et al, 1998). The experts who have sufficient
experiences in urban revitalization projects and the experts of circular economy in China are
interviewed, and by analyzing their “stories”, the problems are identified.

Case study is designed and conducted for the empirical part in the Netherlands to gain applicable
experiences for the problems identified from narrative study in China. According to Yin (2013), case
studies are the preferred strategy when “how” and “why “questions are posed. According to
Gustafsson (2017), single case studies are better when the researcher wants to create a high-quality
theory and have a deeper understanding of the exploring subject. According to Yin (2013), the focus
among all types of case study is that “it tries to illuminate a decision or set of decisions: why they
were taken, how they were implemented, and with what result”. And cases are not only analyzed
at the level of the entire pilot project, but also at the level of actors, organizations, institutions and
their collaborations. However, the limitations of carrying out single case study is the potential
vulnerability that it may later turn out not aligned with the intention at the beginning (Yin, 1994).
Therefore, it is important to do broad investigation of the potential cases to minimize the chances
of misrepresentation and to maximize the access needed to collect the case study evidence.

Lesson-drawing method is used to analyze the results of narrative research and case study to
provide possible solutions and recommendations. Dolowitz & Marsh (2000) distinguish seven
alternative ways of lesson-drawing including photocopying, copying, adaptation, hybrid, synthesis,
disciplined inspiration, and selective imitation are defined by Rose (2005). Janssen-Jansen et al.
(2008) propose three levels of lesson-drawing: inspiration, learning, and transplanting. Within
countries with different system, it is very likely to inspire, and likely to learn, and less likely to
transplant (Heurkens, 2012). China and the Netherlands are distinctly different regarding political,
economic, social systems. It is difficult to compare and learn from each other at macro and micro
level. Therefore, we focus on how two countries can inspire and learn from each other to better
facilitate the transformation of Circular Economy. From the narrative study and case study at meso
level, specifically, the focus is how we can apply the experiences from circular urban development
to a Chinese context.
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3.2 RESEARCH METHODS

Research methods predefine the set of procedures to answer the main research questions.
Following the main research question “How can circular economy be implemented in the built
environment in China and the Netherlands and what lessons can be learned from Dutch circular
developmentin the cities?” sub-questions are raised below. This section will introduce the methods
used in the research process to answer each sub-question:

1. What does circular economy mean to the Netherlands and China?

1 How is circular economy defined in two countries?
1 How is circular economy implemented in two countries?
1 How is circular economy measured in two countries?

To answer this guestion, a literature and document study as well as explorative interviews are
conducted to understand the concepts of circular economy and relevant concepts in two countries.
The literature will review the theories to develop the theoretical framework for comparison. The
answer of this sub-question will help generate the proposition for the research.

2. What does circular economy mean to the built environment in the Netherlands and China?

1 What are the features of construction sectors in two countries?
1  What circular approaches can be applied in two countries?
1 What are the opportunities and challenges of the circular approaches?

To answer this gquestion, literature review and interview methods are used to investigate the
guestions to combine the theory and practice, and give the theories and literature a reality check.
The literature consists of the problems and challenges in the built environment in general for both
countries as well as the specific challenges in each country. The interviews with Dutch and Chinese
interviewees provide insights on the specific contexts.

After answering the first two questions, a proposition for the research is proposed. Sub-question 3
will study the feasibility of the proposition.

3. What lessons can be learned from Dutch circular area development for a Chinese urban context?

1 What are the forms of urban-scale development are relevant to circular economy in China
besides government-led eco-city initiatives?

What are the key problems of those developmentin China?

What circular economy approaches are adopted in Dutch circular area development?
What solutions can be found in the Dutch circular area development?

How applicable are the lessons/solutions to a Chinese urban context?

What drivers and barriers can be defined for the development and implementation of
circular economy in urban areas in both countries?

= =4 =4 -4 =4

This question focuses on gaining insights from practice. Therefore empirical study is conducted for
both countries. An analytical framework is developed from the literature study. Narrative method is
used to study the situation in China to analyze the generic problems in order to gain practical
insights from Dutch case and a case-based empirical research is carried out to study the Dutch
practice. The case will give insights on how circular approaches will help achieve a sustainable
urban development, and from the case, possible solutions and recommendations will be provided
for future circular urban development in China.



3.3 TECHNIQUES

3.3.1 Data Collection

It is important to distinguish gquantitative and qualitative approaches to data collection. The
qualitative methods are inductive, focusing on understanding of phenomena in their social,
institutional, political and economic context. The data collection techniques are introduced here.

Literature review

The first part of the literature review is studied to understand the problem background and to
define the problem, locate my own research within the context of existing literature through all
databases of Science Direct (SD), Google Scholar (GS) and Scopus. For this part, a systematic review
of literature about Circular Economy and the policy in EU and China; Circular Economy in
construction; construction and demolition waste. The second part, theoretical review, helps to scan
what theories already exist, then build the relationships between them, and create a framework for
the research as the theoretical study. Also, the literature review consists of an overview of existing
pertinent evidence which is related to the research question and contexts. And the literature helps
to understand the different concepts adopted in the research as a basis for the empirical study.
The literature review will be an iterative studying, going throughout the whole research.

Interview

It is necessary to differentiate between two types of data: structured data and unstructured data.
Structured data is highly organized and analyzed with statistics. Unstructured data is disorganized,
often generated by open guestions, observation etc.

This research adopts semi-structured interview - This type of interview consists of predetermined
guestions and special topics. These questions are typically asked of each interviewee in a
systematic and consistent order, but the interviewers are permitted (in fact, expected) to probe far
beyond the answers to their prepared standardized guestions (Berg & Lune, 2011).

Also, key informant is important at the beginning phase of the research — There may be several
people who are key to the research, whom it will be important to interview to gain key information
about the project or the concept of Circular Economy. It is used at an exploratory stage of the
research, when the issues are being identified.

3.3.2 Data Analysis

After collecting the data through interviews, transcript is made. Qualitative study usually relies on
inductive reasoning processes to interpret and structure the meanings that can be derived from
data. Schutt, (2011) defined three flows of activity of qualitative research analysis is used here:

i Data reduction: organization and categorization and the data into concepts.
1 Data displays: connection of the data to show how one concept may influence another.
1 Conclusion drawing: decide what the data and the connections mean.

In this research, the data has two objectives. Frist, first part of data is to display the circular economy
status quo in two countries. The data reduction process focusses on the policy vision, development
process and the development in construction sector. Second, for the circular area development
case, the data reduction focus on the governmental, organizational and social aspects. By analyzing
and displaying data on the basis of the analytical framework, we can draw lessons from the case
and examine the applicability within a specific Chinese context.



PART lll: THEORETICAL
FINDINGS

4. CONCEPTS

4.1 CIRCULAR ECONOMY

But why do we need circular economy?

Our current economy has a basic structure: we exploit things from the ground, turn them into
products, use them for a period, from days to years at most, and then bury them back under the
ground again as landfill. This is how a linear economy works: take, use, and dispose. It really does
work for us to develop our industries and boost our economies. The global population is
continuously growing, our ecosystem, where we get raw materals to produce and support our
economic system, is declining, then we realize this myopic way is hugely wasteful, terrible for our
environment and not a sustainable option for our future. In principle, based on the linear model,
we have more and more people, then we need more and more resources. However the reality is
that the resources are running out, we in fact have less and less resources. To maintain the
economic growth we have now, we need to figure out a way to make the same amount of products
with way less raw materials.

In a circular economy, when a product meets its useful life cycle, we don’t throw it away, instead we
reuse it as same use, or recreate it to new use. Wautelet (2018) studied the concept of circular
economy’s origins and evolution. The concept of CE introduced in 1970s, building upon different
schools of thought: Industrial Ecology (Preston, 2012; Andersen, 2007; Murray et al.,, 2017), Cradle to
Cradle (McDonough and Braungart 2002), Performance Economy (Stahel and Reday-Mulvey, 1987),
Blue Economy (Pauli, 2010) and Biomimicry (Benyus, 1997). Sustainable development with its sub-
dimensions (environmental quality, economic prosperity and social equity) was integrated as a
coding dimension as the main aim of circular economy (Kirchherr et al,, 2017). Therefore, the goal of
circular economy is to decouple economic growth from the use of natural and social resources by
using those resources more effectively to achieve better environmental performance.



Linear economy is non-sustainable. The basic premises of linear model are the requirements of
growth. And the growth should be exponential, which cannot happen within this limited system,
earth. Therefore, doing more is not practically necessary, doing better is. According to Ellen
MacArthur Foundation (EMF)’'s definition, Circular Economy (CE) is “... an industrial economy that is
restorative or regenerative by intention and design”. Murray et al,, (2017) figured restorative is an
important conceptin CE. “Restoration” replaces the concept of “end-of-life”.

Circular economy is the current name we give to any economy system which defines regenerative
ability as its sustainable ability. It doesn’t merely reduce pollution by preventative approaches, it is
also aiming at repairing damaged from previous production process by designing better system
within the industry, during which more value is obtained from resources while reducing material
throughput (Ness & Xing, 2017). Murray et al, (2017) re-evaluated the definitions of CE and
suggested a definition of CE as “..an economic model wherein planning, resourcing, procurement,
production and reprocessing are designed and managed, as both process and output, to maximize
ecosystem functioning and human well-being...”. It is seen as a new business model leading to a
more sustainable development, decoupling environmental pressure from economic growth
(Murray et al., 2017; Pomponi & Moncaster, 2017a; Ghisellini et al, 2016). According to EMF, the three
principles of Circular Economy are:

(1) Design out waste and pollution;
(2) Keep products and materials in use;
(3) Regenerate natural systems.

Figure 3illustrates the outline of a circular economy, the famous “butterfly diagram”. The material
flows can be divided into two interacting loops. First, atits core, to design out waste and pollutions,
components and products are designed and optimized to be easily disassembled and then stay in
the system to be reused, set it apart from disposal, and even recycling. That is because, in the
process of recycling, large amounts of energy and labor are embedded. Therefore, reuse becomes
the best option in circular economy (World Economic Forum, 2014).

Second, in a circular economy, it is important to differentiate consumable and durable components
in order to keep products and materials in use. Consumables in CE are made of biological
ingredients or “nutrients” as much as possible that can be returned to the biosphere safely as a part
of it. The consumables are used more frequently, therefore they should be non-toxic and possibly
even beneficial to the biosphere. Durables such as engines or computers, however, can be
operated for a longer time, and normally are made by technical nutrients such as metals and most
plastics, which cannot be digested directly by the biosphere (EMF, 2013). Therefore, they should be
designed from the beginning for maximum reuse, and agile and flexible enough for rapid
technology upgrades. Third, the energy that we used to run this cycle should be renewable by
nature instead of depending on other parties to generate the energy. Therefore, we can decrease
resource dependence and increase systems resilience, for example, oil shock, and metal prices
(ARUP, 2016).

For technical nutrients, the Circular Economy also replaces “customers” by “users”, which defines a
new relationship between clients and product producers and calls for new business mode based
on product performance. In this case, durable products are leased, rented or shared as much as
possible. If they are sold, agreements or incentives are needed to ensure the return and the reuse
of products as well as materials at the end of its use time (World Economic Forum, 2014). Key work
is to slow down the use cycle to delay and slow down waste output. Therefore the resource use is
reduced (Murray et al., 2017). For those products that can no longer be repaired and reused for their
original purposes, the components or materials should be extracted and reused or remanufactured
to avoid landfill and create a closed-loop cycle (ARUP, 2016).
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Figure 2. “Butterfly” diagram, Source: Ellen MacArthur Foundation.

4.2 CIRCULARITY AND SUSTAINABILITY

Circularity and sustainability are two terms that are often interchangeably mentioned together,
which is confusing and misplacing areas of actions for two fields. Therefore, it is important to
explicitly understand how two terms are differentiated and relating to each other.

The sustainability is seen as an umbrella term. The often quoted definition of sustainable
development is “... development that meets the needs of the present without compromising the
ability of future generations to meet their own needs...” (WCED, 1987). The practice of sustainability
is presented in the left part of the “butterfly diagram” (Figure 3), which is focused on and grounded
in biosphere. Circularity does exist here in terms of carbon cycle, nitrogen cycle, water cycle etc.

Meanwhile, the practice of circularity is focused on and grounded in techno sphere, which involves
intentional designs by human to intervene raw materials for consumption beyond simple needs of
food and water for survival. The design behavior is the key difference between circularity and
sustainapility.

In current system, basically we pay for sustainability. We are forced to adopt sustainable measures
to minimize the negative effect of current system: doing less of something intrinsically bad (e.g.
pollution, waste etc.). While we spend so many people and money on it, meanwhile the economy



mechanism doesn’t favor any additional investment on the mitigation of negative effect. Circular
economy however invests in value retention without adding functional value, which means
circularity brings you money by reshaping the economy mechanism while sustainability costs you
money. Circularity is fundamentally different from sustainalbility.

In conclusion, sustainability is a multidimensional concept that consists of environmental,
economic and social perspectives. Circular economy is an instrument aiming at reducing the
environmental impact by utilizing the material in a more efficient and effective way and optimizing
the material flow to ease on resource prices, and it certainly has impacts on all three pillars of
sustainability. Especially, comparing to sustainable development, circular economy keeps
sustainability in mind, and reinterprets the economic paradigm, which stimulates investments and
business innovation with technologies as enablers. CE is the key to sustainable development.

4.3 CIRCULAR ECONOMY AS EXTERNALITY

Circular Economy is of clear externality. Externality appears when private income and social
benefits are inconsistent: When the private income is greater than social benefits, it causes negative
externality. When the private income is less than social benefits, it causes positive externality (Li &
Li, 201). Minimizing the negative externalities is a core aim of the circular economy (ARUP, 2016).

Positive externality is a benefit that can be enjoyed by a third-party as a result of economic
transaction. For example, under the current technological level and price system, environmental-
friendly products will not only bring direct economic benefits to companies but also reduce
environmental pollution, therefore the consumers and society can get indirect social benefits (Li &
Li, 2011). In the market where we make economic transaction, individual market actors react to
market price, and each participant acts according to his own economic interests. Thus, externality
fails due to market mechanisms (Li & Li, 2011).

To fix the failed market mechanism, there are two main ways from private sectors and government
perspectives: first, from the private sectors can correct the market failures themselves; second,
government can adopt corrective measures i.e. economic policies, to promote positive externalities
(Li & Li, 2011).

4.4 EQUIVALENCE OF CONCEPTS

The key of comparative research is the equivalence of concepts. There are some semantical
confusions about the terminology of circular economy and related concepts in two countries. In
both regions, CE is seen as a new model to reconciling economic and environmental imperatives
through innovations in technology and social perspective (McDowall et al, 2017). However, the
terms and descriptions vary in two countries. Same term can be understood and implemented in
different ways in two countries, and different terms may lead to the same actions in practice. Those
confusions happen in both literature and practice which make it difficult to collect right information
when you don’'t know what you need to search. Here we compare and explain the eqguivalent
concepts of circular economy. The different concepts of the implementations at different levels and
concepts at different stages of value chain are listed in Table 1 below:

1 Circular Economy | Ecological Civilization

Circular Economy in a Dutch (European) context follows the definition of Ellen MacArthur
Foundation which focuses on economic competitiveness and innovation as much as environmental
goals (McDowall et al, 2017). By capturing the value of waste as secondary raw materials via



innovation in technology and new business models, circular economy in Dutch context covers
economic, environmental and social objectives.

Ecological Civilization refers to the idea of resolving the conflicts between environment and
economy through technicaland social innovation (e.g., new business models) (McDowall et al., 2017),
which contains three elements: clean energy, circular economy and sustainable development. The
concept of circular economy in China is one of the underlying principles to build ecological
civilization which focuses on improving material and energy efficiency, it has origins in cleaner
production and industrial ecology (Geall, 2015). Environmental objectives like dealing with the
waste are still the priorities.

1 Scale

Dutch and Chinese circular economy at macro level share same general basic on restructuring
industrial composition and provide solutions including governance, waste, energy, water,
infrastructure, building etc.

At urban district and urban area level, Dutch side focuses on both newly built district and
transformation of the old industrial district. In China, the focus is on the development of eco-
industrial parks in different regions. For existing urban area, Chinese perspective also pays attention
to urban revitalization regarding transforming old industrial district into new business area.
However, circular economy concepts are not widely involved.

1  The Built Environment

For circular construction, the similar conceptin Chinais “sustainable construction” which is defined
by Chinese government as a strategy to conserve resource and protect environment with a focus
on comprehensive construction cycle (Chang et al,, 2016), which basically share the same commons
with circular construction in the Dutch context.



Table 1: Equivalent concepts in two countries. Own illustration.

Area Netherlands China
Concept Circular Economy Ecological civilization/harmonious
1 Economic competitiveness; new development:
business model; value capture of 1 Environmental political rhetoric
wastes 1 Contains clean energy, circular economy,
and sustainable development.
(Circular economy);
1 Improving material and energy efficiency

Scales
City level: Circular city Eco-city

District/area

Construction

T Material flow, infrastructure and
the built environment, economic
activity, socio- cultural activity,
health & wellbeing (Metabolic)

Circular area development
1 Newly built business park
1 Transformation of old industral
parks

Circular construction
1 Cutting down on raw materials
1 Reducing residual and waste
matter; Generate quality
improvement
1 Cost reduction throughout an
object’s life cycle

10R principles:

1 Reduce
1 Reuse
T Recycle

1 Self-reliant, minimize the demands on
resources like energy and water and
reduce waste (Register, 1993, 2006)

Low-carbon city
1 Decouple economic development from
energy and/or CO2 emissions mainly in
terms of building, transport and
production (Chen and Zhu, 2013)

Eco-industral park

i Focus on Industrial activities
Urban revitalization

1 Industrial heritage and business

Sustainable construction
T Balance future urbanization;
T Conserve land, water, energy;
bl Protect environment;
1 Green building

3R principles:
T Reduce
bl Reuse
1 Recycle




5. THEORIES: WHAT TO COMPARE?

Kalmykova et al (2018) distinguished two directions in circular economy implementation: (1)
systemic economy-wide implementation, e.g. macro, meso, micro levels; (2) implementation with a
focus on a group of e.g. sectors, products, materials and substances. The pathway to achieve
circularity can be shaped by different scales of the economy in terms of the forms and constructs
of buildings, infrastructure, districts and cities (Hardman, 2018).

Circular economy has been framed in an almost identical way as industrial ecology (see Appendix
1) with three levels of initiatives (Murray et al., 2017; Pomponi & Moncaster 2017; Banaite, 2016;
Ghisellini et al., 2016; Lehmann et al., 2014; Koczij, 2014; Jesus et al., 2018; Kirchherr et al,, 2017). The
concept recognizes the importance of the implementing circular economy effectively at all scales -
for large and small businesses, for organizations and individuals, globally and locally. CE research
mainly focuses on three levels: micro, meso, macro level (See Figure 6). The theories will be
investigated based on those levels in this research.

CE Roots and Origins

I |

CE Principles and Limits CE Models
Implementation at micro level || Implementation at meso level || Implementation at macro level
(single company or consumer) (eco-industrial parks) (city, province, region, nation)
Cleaner production Eco-industrial systems, Regional eco-industrial
Industrial symbiosis, networks and productions,
Districts and Networks eco-cities, urban symbiosis
Green consumption and Waste trade markets Collaborative consumption

Green public procurement
Zero waste programs, innova-

Porduct recyling and reuse, tive municipal solid waste
Scavengers and Decomposers management systems
Policy Policy Policy

Indicators

Decoupling

N

Sustainable development

Figure 3. A review of circular economy research. Own illustration based on Ghisellini et al., (2016).



5.1 MACRO CE: URBAN INTEGRATION AND TRANSITION

Macro-system in Circular Economy

The macro-system in circular economy refers to the adjustment of industrial composition and the
structure of entire environment by policy implementation on a wide scale (Jesus et al, 2018;
Kirchherr et al, 2017). Key aspects are: 1) systematic and multidisciplinary methods; 2) governance
and public policies to promote CE; 3) resource efficiency and waste management at wider national
and translational scales. It also involves regional eco-industrial network and renting service and
urban symbiosis and industrial metabolism (Koczij, 2014; Lehmann et al,, 2014; Ghisellini et al,, 2016;
Murray et al,, 2017). Relative concepts are discussed below, more details see Appendix 1.

Circular Economy (CE) and Industrial Ecology (IE): Closed-loop paradigm in industrial
ecology is the origin of CE. Particularly CE shares the same quality with |E in utilizing residual
waste materials, including energy, water, and by-products (Ness & Xing, 2017).

Industrial/urban symbiosis (IS/US): Industrial symbiosis is the subfield of industrial ecology.
Separate industries as well as other sectors collaborate for competitive advantages by
physical exchange of materials, energy, water, and by-products. Keys are inter-relationship,
collaboration and synergies.

Industrial/urban metabolism (IM/UM): Metabolism studies analyze biophysical change
between humans and nature. It is extension of biological metabolism which is guided by
dependence of human activity and economic systems on natural systems.

Transition Management

The transition from current economy to a circular economy requires insights into the stages and
processes (Jackson et al, 2014). From a macro level, a transition is a process of structural socio-
technical change. Socio-technical systems consist of individual actors (or organizations), their
operations within institutions (social and technical norms, regulations and standards of good
practice) and the influence of existing knowledge and technologies (Markard et al., 2012). Therefore,
moving from a relative stable system, which is our current linear economy, to sustainable
development model, which is circular economy, requires the synthesis of markets, networks,
institutions, policies, technologies, autonomous trends as well as individual behavior. Complexity,
transition and sustainability are three principles of governance processes (Loorbach, 2007).

Role of Government in Transitions

Government plays an important role to enable, facilitate as well as guide the transition to
sustainable development by providing context, ensuring coordination and promoting new more
efficient industrialization models (Loorbach 2002, Kemp and Loorbach 2003). Visions are an
important management instrument to start and gain new insights for achievements (Loorbach,
2010). Political vision and commitment may trigger the initiatives and actions (Yin et al, 2016).
However, clear and consistent vision and goals articulated at the top level are often short-term
fluctuation (Yin et al, 2016). Long-term empowerment is also required. Properly designed and
enforced regulations can trigger innovative responses by firms (Mathews & Tan, 2011).

According to Yin et al. (2016), political intentions to achieve particular initiatives or goals are
criticized regarding providing legitimacy, endowing formative power and integrating environmental
innovation in policy-making and planning practice. Policy and legal conflicts are often a strong
obstacle for companies to build industrial symbioses that’s why policies should be designed so as
to provide political instrument (e.g. issuing regulations or policies, combining incentive subsidy etc.),
coordinative mechanism, educational and infrastructural support and initiating demonstration



projects (Bellantuono et al., 2017). In some environmental innovation cases, governmental also






































































































































































































