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ABSTRACT 

v 

The challenges of the 21st century, as climate change, increasing population and limited resources, have led to a realization, 

that the current use of resources is unsustainable. Alongside the sustainability discourse, an emerging concept, Circular 

Economy (CE) has gained popularity and acceptance in the global arena. The main goal is to decouple economic growth and 

social development from resource depletion and waste production. Closing the loop of production patterns within the existing 

economic system is seen as beneficial, offering a better balance between the three pillars of sustainability: economy, 

environment and society. This has resulted in policy development regionally (EU) and nationally, with the Netherlands as one 

of the frontrunners.  

Cities are seen as centers of unsustainable practices, therefore the focus to address those issues has shifted to the urban 

environment. Yet, the most research on CE has been focused on industrial processes, neglecting the implementation at the city 

level and its possible role in the transition to sustainable urban development. This thesis addresses this gap in knowledge 

through an exploratory piece of research into the applications, limits and existing barriers to circular economy within the city 

of Utrecht. The following research question was established: 

“What circular economy activities are currently feasible within the city, whilst transitioning to a sustainable form, and what 

 are the limits and barriers to such a transition?” 

This thesis takes a view on circularity in the city context from a sustainability and transition theory perspective, offering an 

overview of the current situation and possible developments of the CE transition in the future. It is an exploratory research 

based on semi structured interviews, policy reviews and theoretical background. 

Feasibility of circularity varies per selected sector, however is the most progressive in circular procurement. Barriers preventing 

the development of the transition to the next phase are mainly regulatory, institutional and social. The main limits are the 

physical limits to circularity, the rebound effect and a temporal limit of public space. Furthermore, the results demonstrate that 

the transition to CE is in a predevelopment phase, with signs of transition acceleration dynamics. 
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1.1 Introduction 

As part of the ongoing sustainability discourse, the concept of Circular Economy has gained acceptance in the global arena and 

is seen as a possible accelerator in the transition to the sustainable development. Most of the relevant research has been focused 

on industrial processes of circular economy, neglecting the implementation at the city level and its possible role in the transition 

to a sustainable urban environment (see 2.5). This research addresses this gap in knowledge through an exploratory piece of 

research into the applications, existing limits and barriers to circular economy within the city of Utrecht. 

In this chapter research topic and focus are presented (see 1.2), followed by research question (see 1.3) and limitations (see 

1.4). Next, scientific research relevance is highlighted (see 1.5). Finally, the thesis structure is outlined (see 1.6). 

1.2 Unsustainable resource use 

The main challenge of the 21st century is the question of how to ensure economic development in the context of climate change, 

limited resources and increasing environmental degradation. Continuous human impact on the planet is complex and research 

on understanding planetary boundaries shows, that four of the nine Earth system processes have already exceeded critical levels 

(Rockström et al., 2009; WWF, 2016). Unappropriated resource management has resulted in resource depletion, climate 

change, changes in biogeochemical flows, biodiversity loss, land use and environmental degradation (WWF, 2016). 

Exemplifying resource depletion, are the key minerals as ore, iron, zinc, copper, aluminum and bauxite used in industry, that 

are predicted to cause a global 50 percent supply gap by 2030 (Gupta, 2014). Use of materials in the current linear model of 

economy is unsustainable and material extraction are predicted to rise from 84.4 Gt in 2015 to 184 Gt by 2050 (Circle Economy, 

2018).  

The challenges of modern society are addressed in the UN 2030 Agenda for Sustainable development, aiming for a 

development of a just and prosperous future, defeating poverty and improving health (UN, 2015) that meets the needs of the 

present without compromising the needs of future generations (WCED, 1987). In line with the sustainability discourse, the 

concept of Circular Economy (CE) (see 2.7) emerged as an alternative to the existing take-make- dispose model (Ness, 2008) 

of linear economy (see Figure 1.1). The most commonly used understanding of CE is the definition developed by Ellen 

MacArthur Foundation, referring to the concept as an industrial economy of which intention and design are restorative and 

regenerative (Ellen MacArthur Foundation, 2013).   

 Its aim is to decouple economic growth and social development from resource depletion and waste production (De Jesus et 

al., 2017; Ghisellini et al., 2016), by closing the loop of production patterns within the existing economic system (Ghisellini et 

al., 2016). This way a better balance between the three pillars of sustainability- economy, environment and society is achieved. 
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Figure 1.1: Linear versus circular economy 

 

(Source: PBL, 2016) 

Research and discussions on CE have been primarily focused on industrial cycles and processes already operationalized in 

various countries around the world (see 2.7.3), with China being one of the leading countries, promoting top- down model 

implementation. Most European countries, including the Netherlands are characterized by bottom- up multi stakeholder 

participation (Ghisellini et al., 2016; EU Commission, 2015). Moreover, EU Commission particularly is promoting the 

transition to CE as a strategy on the level of municipalities. This is in line with the United Nations sustainability goals 11 and 

12, making cities and human settlements inclusive, safe, resilient and sustainable, as well as ensuring the sustainable 

consumption and production patterns (UN, 2015). Furthermore, through globalization, rapid urbanization and spread of 

consumerism (Rees & Wackernagel, 1996; Rees, 1992) led to cities representing only about 3 per cent of the Earth’s surface. 

However, they are responsible for 75 per cent of global greenhouse gas emissions (UN, 2014) and directly and indirectly 

consuming equal percentage of natural resources (UNEP, 2013). Seen as the locations where most unsustainable issues are 

originated (Nevens et al., 2013), with the combination of climate change mitigation and adaptation efforts from the Paris 

Agreement, cities are recognized as critical areas of addressing sustainability issues (Bulkeley et al., 2011, Rees & 

Wackernagel, 1996; Hojer & Wangel, 2015; Grimm et al., 2008). Having said that, the implementation and assessment of the 

feasibility of the approach in the city context, has been poorly explored. Understanding this gap of knowledge is important in 

future CE implementation and policy making. Section 1.3 addresses the research question with relevant sub questions in the 

scope of this thesis in more detail. 
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1.3 Research question 

This research is part of a joined project of three Master thesis (ten Cate and Campbell- Johnston), exploring the feasibility of 

CE on the example of three cities in the Netherlands: Amsterdam, The Hague and Utrecht. The decision for the joined research 

was made to allow comparability of the results and findings in the selected cities post thesis, increasing the chances of 

publication. The theoretical framework in this research was inspired by literature review of Campbell- Johnston on the CE 

concept and ten Cate on the sustainable cities. The methodology has been developed jointly, however adjusted accordingly to 

comply with plagiarism rules. 

In line with the need to sustainable development, the Dutch Government has initiated first steps to support the transition to CE 

by 2050 with its “Circular economy in the Netherlands by 2050” strategy (Dutch government, 2016). The main goal is 

ambitious 50 per cent use reduction of primary raw materials (minerals, fossils and metals) by 2030. Focus of the 

implementation are five sectors of the economy: construction, biomass and food, plastics, manufacturing and consumer goods. 

Furthermore, many cities within the country have adopted the strategy in their regional and local policies. Among them is also 

the city of Utrecht, with its three focus topics: circular procurement, circular construction and demolition and waste 

management.  

This thesis addresses the following research question in the context of the city of Utrecht: 

“What circular economy activities are currently feasible within the city, whilst transitioning to a sustainable form, and what are 

the limits and barriers to such a transition?” 

Supported by a set of sub questions: 

1. What is CE in the context of a city? 

2. What has been already achieved in regards to circularity? 

2. How is the transition towards a circular model directed and managed at the city level? 

3. What are the limits to CE on a city level? 

4. What are the barriers to CE on a city level? 

 

With answering the above stated questions, the research aims to understand if circularity is feasible in the city context. 

Furthermore, it tests if the concept is indeed justifiably nominated to become the next sustainable paradigm leading to 

sustainability transitions, as emphasized in the discourses. Moreover, the research recognizes the existing limits and barriers to 

CE, within the city, enabling the in detail understanding of the circularity dynamics in the city context.  

 

  



Chapter 1 

5 

1.4 Research limitations 

The research is limited by the following notions. First, the geographical scale of the Netherlands. Second, the study case is 

Utrecht, thus the ability to generalize is limited. A broader perspective in the Dutch city context will be achieved only after the 

three MSc thesis are synthetized. Third are time constrains involving empirical data gathering and limitations in the number of 

data samples. Fourth is the exclusion of the assessment of material flows in the city, due to a lack of engineering expertise. 

1.5 Scientific research relevance 

As cities are recognized as hubs of innovation and knowledge (Seeliger & Turok, 2013), technological innovation facilitating 

the sustainability transition can be implemented and spread easier (Hansen & Coenen, 2015). Diversity in networks, proximity 

to labor, market, financial flows and knowledge centers (Seeliger & Turok, 2013, Hansen & Coenen, 2015, Grimm et al., 2008) 

are advantages. Striving to reach the SGD goals 11 and 12 (see 2.2) has been the global objective, leading national and local 

governments to implement the CE approach in their policies on the level of cities, with emphasis on decoupling economic 

development from environmental degradation (Gregson et al., 2015; Ghisellini et al., 2016; Murray et al., 2017). However, 

little attention so far has been paid on academic research of CE on the city level. Gap in knowledge of barriers and limits, as 

well the current application of CE in the city context has been addressed with this research. It therefore contributes to 

understanding the approach and the key factors of CE implementation that need further attention and analyses in the future. 

Moreover, the CE approach is tested to critically reflect the feasibility of being the accelerator to transition our society to 

sustainable cities, adding knowledge to the existing discourse in regards to sustainability.  

1.6 Thesis structure 

This research starts with the Introduction chapter (see 1), where the topic of research (see 1.2) and relevant research questions 

are highlighted (see 1.3), followed by research limitations (see 1.4), scientific relevance (1.5) and thesis structure (1.6).  

In Chapter 2 (see 2), an extent literature review analyses the discourses and relevant concepts. Sustainable development (see 

2.2) if highlighted first. Next the concept of transition theory (see 2.3) is explained, highlighted by transition dynamics and 

transition management (see 2.3.1).  Further the MLP- multilevel perspective with acceleration dynamics is accentuated (see 

2.3.2).  Next challenges of urban sustainability transition (see 2.4) and cities global impact and role (see 2.5) are debated. The 

concept of sustainable cities can be found in section 2.6, followed by CE overview in section 2.7. The chapter finishes with the 

conceptual model (see 2.8) and conclusion (see 2.9). 

Chapter 3 (see 3) is dedicated to methodology, where data collection (see 3.2), units of analysis (see 3.3), operationalization 

(see 3.4), validity and replicability (see 3.5), ethics (see 3.6) and integrity (see 3.7) are further elaborated.   
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Chapter 4, representing content analysis (see 4), starts with briefly introducing the EU circular policy landscape (see 4.2). Next, 

relevant national strategy (see 4.3) and local policies (see 4.4) are highlighted. Finally, these are compared and critically 

analyzed (see 4.5).  

Chapter 5 (see 5) summarizes the empirical data and starts with an overview of the current situation of CE in Utrecht (see 5.2). 

Results on the understanding of the concept can be found in section 5.3. with further elaboration on barriers (5.4) and limits to 

CE (see 5.5). Finally, these are summarized in section 5.6. 

Chapter 6 (see 6) informs the reader of the main conclusions (see 6.2) and discusses future prospects of CE in Utrecht through 

the transition theory. Next reflection on the research questions (see 6.3), theory (see 6.4) and methodology (see 6.5) are 

discussed. The chapter and the thesis end with the recommendations for further research (see 6.5). 

Chapter 7 is dedicated to references and appendices.  
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2.1 Introduction 

In the previous section of this thesis (See 1.2), relevance to cities needing the sustainable transition has been highlighted. 

Additionally, the CE has also been briefly introduced. This chapter further elaborates and combines the discourse of the three 

concepts, relevant to understanding of the theoretical framework of the research. First sustainable development is introduced 

(see 2.2), next, the emphasis is made to understand the concept of sustainability transition through the lens of the transition 

theory (see 2.3). The discussion followed, highlights the discourse of sustainability transitions within the city context - the 

sustainable city (see 2.4- 2.6). Next a CE overview is given (see 2.7), followed by an explanation of the conceptual model (see 

2.8) and the summarization of the three concepts (see 2.9). 

2.2 Sustainable development 

World’s population is expanding at a rate of 1.1 per cent yearly, adding an increase of 83 million people annually with further 

predictions on population increase (World Bank, 2016) to 9.8 billion by 2050 (UNDESA, 2017). In 2014, approximately 54 

per cent globally lived in urban areas and an increase is expected to reach 66 per cent by 2050 (UN, 2014). Cities are 

furthermore known to be sources of unsustainable production and consumption patterns (see1.2).  

Furthermore, climate change, resource scarcity, globalization and rapid urbanization are resulting in cities globally showing 

signs of economic and environmental pressure (Seeliger & Turok, 2013).  In response to the ensuing pressures, the global 

community has proposed the 2030 Agenda for Sustainable Development. This agenda comprises of 17 Sustainable 

Development Goals and 169 targets, aiming to reach a balance of social, economic and environmental development (UN, 

2015). The aim is to ensure the needs of the present are met without compromising the ability of future generations to meet 

their own needs (WCED, 1987).  

In the city context, two specific SDG goals have been established to ensure a transition to a more sustainable urban development 

and are mentioned before (see 1.1-1.2). 

SDG 11 of making cities and human settlements inclusive, safe, resilient and sustainable is trying to address the overall impact 

of cities on the environment. With specific targets, as 11.6 on municipal waste management, the emphasis is made to reduce 

per capita environmental impact. Similarly, the SDG 12 of sustainable consumption and production patterns addresses the 

waste issue, with its specific 12.5 target of reduction of waste, through the reduce, reuse and recycle principles (UN, 2015). 
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Table 2.1: SDG goals 11 and 12 

SDG GOAL TARGET 

11. Make cities and human 

settlements inclusive, safe, 

resilient and sustainable 

11.6 By 2030, reduce the adverse per capita 

environmental impact of cities, including by paying 

special attention to air quality and municipal and other 

waste management 

12. Ensure sustainable 

consumption and production 

patterns 

12.5 By 2030, substantially reduce waste generation 

through prevention, reduction, recycling and reuse 

(Source: UN, 2015) 

As sustainable development forms further debates on transitions towards less destructive and more environmentally friendly 

socio- technical systems, the interest in academic research to understand the conditions, forces and patterns driving transitional 

change has raised as well (Murphy, 2015). 

2.3 Transition theory  

Transition as a concept derives from biology and population dynamics (Kemp & Rotmans, 2009), understood as a theoretical 

framework used as a lens to understand the processes towards sustainability. It allows the complexity of socio-economic, 

political, cultural and environmental aspects of the societal transitions to be presented. (Wilson, 2017, Murphy, 2015). A 

transition can be characterized as a steady process of change taking place in several different areas of a societal system such as 

technology, institutions, economy, culture, behaviors and belief systems, usually over the period of at least one generation 

(Kemp & Rotmans, 2009). Transitions are seen as multi-dimensional (Rotmans et al., 2001; Geels, 2011), combining several 

different processes. From the sustainability perspective, the transitions are useful and interesting to research, as they offer a 

promise to increased environmental and social benefits that have been neglected in the past (Kemp & Loorbach, 2003).  

2.3.1 Transition dynamics and transition management 
Transition is differentiated into four different phases 1) a predevelopment phase, where status quo is present, 2) a take-off 

phase, where process of change gets under way 3) a breakthrough/ acceleration phase, where structural changes take place 

through socio- cultural, economic, ecological and institutional changes and 4) a stabilization phase, where the speed of social 

change decreases and a stabilization is achieved (Rotmans et al., 2001). The concept can be used at different levels, such as 

sectors, companies, countries and regions. In terms of social organizations, the development in a transition can be measured in 

three levels: 1) Micro level, referring to individual actors as companies and environmental movements, 2) Meso-level, referring 

to networks, communities and organizations and 3) macro level, referring to institutions, communities and organizations 

(Rotmans et al., 2001). 

In regards to better understanding the patterns in transitions, a multi- pattern approach has been developed, which enables the 

understanding of the dynamics of the transitions. These are seen as sequence of patterns, where changes occur in phases (De 

Haan & Rotmans, 2010). Patterns of transition describe how a constellation (landscape, regime and niche, see 2.3.2) scales up 
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or down according to power to the established regimes, as well as how the regime then adapts in the meantime (De Haan & 

Rotmans, 2010).   

There are three patterns illustrating and explaining the transition paths. 1) Empowerment or top down constellation change 

happens when a constellation gains power and becomes a competitor for the present regime. Typical processes are reformative 

legislations, installation of infrastructure and regional reorientation (De Haan & Rotmans, 2010). 2) Recon stellation or bottom-

up constellation change happens when new constellations are emerging and are scaled up through external influences (e.g. by 

the governments, however could be other societal systems). This typically happens through acquiring recognition through 

patents, emergence of standards and certification of products or through forming unions and professionalization- specialization, 

education, research development (De Haan & Rotmans, 2010). 3) Adaptation or internally induced constellations change is 

seen as interaction or incorporation of other constellations within or outside the societal systems. Typical processes are re-

positioning, re-organizing and innovation (De Haan & Rotmans, 2010). 

Of great importance for policy makers is the question if the transitions can be successfully managed. Due to the complexity, 

the processes of transitions cannot be governed completely (in a pure controlling sense), as they are reflecting non- linearity 

that cannot be fully controlled (e.g. cultural change). Yet the influence of the direction of the transition can be managed through 

different types of driving mechanisms (Kemp & Loorbach, 2003). 

Transition management is a management strategy that combines long term thinking to shape short term policy, involving multi- 

level, stakeholder aspects of transitions. The main focus is on a learning philosophy of learning- by- doing and doing- by- 

learning, keeping the “playing field” open, enabling the establishment of system innovation alongside with system 

improvement (Rotmans et al., 2001). Transition management for sustainability tries to steer the processes to sustainability 

goals, where the goals are worked towards an adaptive forward-thinking way. In comparison to most prevalent policy making, 

the goals and policies of transition management are constantly assessed and adjusted in the transition process (Kemp & 

Loorbach, 2003). See Figure 2.1 for details. 

Transitional management recognizes 6 steps in analyzing sustainability transitions: 1) analyzing the existing system with the 

goal to establish an overview 2) envisioning based on shared principles of sustainable development, 3) exploring pathways 

with the help of back casting, 4) experimenting where alternative ways are tested, 5) assessing the tools and indicators of the 

transition and monitoring the transition management process, 6) translating where lessons are implemented into actions 

(Nevens et al., 2013). 
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Figure 2.1: A schematic view of sustainability transition paths and transition management steps 

 

(Source: Own creation based on Nevens et al., 2013; De Haan & Rotmans, 2010) 

 

2.3.2 Understanding MLP and acceleration dynamics 
The multi-dimensional nature of transition uses the framework of the Multi-level perspective (MLP) to analyze the 

interrelations between the social and technological change (Seeliger & Turok, 2013). The MLP draws from concepts of 

evolutionary economics, science and technology studies and views transitions as a non- linear process consisting of three. 

levels: niches, socio- technical regimes and landscapes (Geels, 2011; Seeliger & Turok). 1) Landscape (macro level) is 

considered as the surroundings of the societal system and relates to material infrastructure, social value, political culture, macro 

economy, demography and natural environment (Frantzeskaki & de Haan, 2009; Kemp & Rotmans 2009). 2) Regimes (meso-

level) are a constellation of cultures, structures and practices and represent the dominant functioning of the societal system 

(e.g. fossil fueled cars). 2) Niches (micro level) are new to the regime and generally less powerful (e.g. hybrid cars) and 

represent individuals actors and technologies and local practices (Kemp & Rotmans, 2009). 3) Niche- regime (micro-meso 

level) is a competitive to the regime and is a constellation of different cultures, structures and practices - electric public transport 

for example (Frantzeskaki & de Haan, 2009).  

The MLP further emphasizes and contributes to understanding that space, scale and the linkages between the emerging socio-

technical system to present ones are the most important in ensuring the successful implementation of the transition (Murphy, 

2015). Other authors, namely Hansen & Coenen (2015) and Murphy (2015) confirm, that the socio- spatial, socio- technical 

and multi-scalar approaches are important aspects to accommodate sustainability transitions.  
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Figure 2.2: The Multi- level perspective on transitions 

 

(Source: Geels, 2011, p. 28) 

To ensure the scaling up of innovation towards sustainability, research on acceleration dynamics in transition initiatives in city 

regions (Gorissen et. al, 2016, Frantzeskaki et al., 2017) identify five main accelerating mechanisms: upscaling, replicating, 

partnering, instrumentalizing and embedding. 1) Upscaling is referring to the growth of actors, users and members, supporting 

the transition innovation. 2) Replicating is understood as diffusing transition innovation by other initiative or different actors. 

3) Partnering is pooling, sharing, complementing resources and knowledge, to support and spread of innovation. 4) 

Instrumentalization refers to using the opportunities available through multi- level governance in a city- region to ensure the 

implementation on a local level. 5) Embedding is implementation and alignment of old and new strategies and policies, with 

the aim to integrate the innovation into the city- regional policies (Gorissen et. al, 2016, Frantzeskaki et al., 2017, Valkering et 

al., 2017). 

Recent study, ARTS (Accelerating and Rescaling Transitions to Sustainability) which was part of the EU FP7 project in 2016, 

identified the conditions, mechanisms and strategies of transitions. Research further analyzed the role of local transition 

initiatives in driving the acceleration dynamics toward sustainability in five case study city regions in Europe, (Brighton, 

Budapest, Dresden, Genk and Stockholm). Results revealed, that all case studies showed signs of acceleration dynamics across 

energy and transport as well as biodiversity preservations initiatives (Valkering et. al, 2017).  
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2.4 Challenges of urban sustainability transition 

Due to reaching to all aspects of the societal systems, transitions to sustainability are seen as complex and long-term processes 

involving multiple actors (Geels, 2011) and have unique characteristics, compared to historical transitions (e.g. horse-drawn 

carriage to motorized cars or physical telegraphy to electronic telephone). Firstly, the goal of the transition (sustainability) is 

referring to a collective good, which raises the question of the free rider problem and the ongoing debates of the direction of 

sustainability transition. Secondly sustainable solutions such as CE for example, do not offer obvious user benefits, therefore 

in order to implement the sustainable innovations in the existing systems, changes need to be made in the economic systems. 

Last, the changes in policies and with that power politics play an important role in accelerating or disabling the transition 

process (Geels, 2011). 

Factors slowing down the implementation of the sustainability transition can be categorized to 1) political and economic 

ambitions of governments 2) the dependency of the past policies created for the linear economic model 3) resistance to change 

and 4) inadequate awareness of the urgency to make necessary changes to the transition (Nevens et al., 2013). 

Despite the fact that cities are seen as having potential to facilitate the transition to sustainability, three types of barriers in 

regards to addressing global issues on a local level have been identified (Nevens et al., 2013). 1) Barriers concerning spatial 

scale, where behavior as “not on my turf” 2) barriers in regards to temporal scale and “not in my term behavior”, as global 

issues go beyond local policy making 3) barriers connected to institutional scale or “not my business”, as local authorities are 

restricted to take effective action. (Nevens et al., 2013). The mixing urban and regional policies for example can result into 

forming governance alliances and power politics, resulting in influencing the transitions pathways. Furthermore, the 

consideration of the characteristics of a specific area and place, as well as its historic industrial and technology specialization 

need to be taken into account as well. Moreover, the geographical proximity to the centers of innovation and the knowledge 

spill over is equally important. Lastly, the consumption patterns play a significant role and can influence the transition of a 

particular technology therefore should be taken into consideration for future policy making (Hansen & Coenen, 2015). 

One of the challenges in regards to governance of urban sustainability, is the fact that understanding and envisioning 

sustainability, differs per city (Nevens et al., 2013). Politics and governance dynamics in an urban environment are complex. 

The multi scalar approach emphasizing space to understand transition processes is therefore important (Coenen et al., 2012; 

Nevens et al., 2013). Furthermore, the current unsustainable practices require innovation and changes in all three aspects of 

sustainable development- social, environmental and economic. Supporting and steering the diffusion of innovations through 

empowerment and scaling up, are therefore of great importance (Nevens et al., 2013; Valkering et al., 2017) 
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2.5 Cities’ global impact and their role in sustainability transition 

Cities are seen as hubs of innovation, important junctions in the global economic system, facilitating the flow of commodities, 

information, capital and people (Wang & Chi, 2016) and are the result of global production, consumption and waste disposal 

patterns (Rees, 1992). They are regarded to be a miniature representation of global environmental change (Grimm et al., 2008) 

and are considered to be the main emitters of greenhouse-gas emissions (developed world), resource use and waste 

accumulation (Grimm et al., 2008). Consequently, they are seen as focal points in addressing sustainability issues as well as 

crucial actors in transition to sustainability (Bulkeley et al., 2011, Rees & Wackernagel, 1996; Hojer & Wangel, 2015; Grimm 

et al., 2008).  

The most commonly used method to calculate the global impact of cities is the “ecological footprint” (Rees, 1992), which 

measures the amount of natural capital needed to support human economic activities (Rees & Wackernagel, 1996). Research 

shows that due to cities being embedded in globalization and urbanization processes, they are not geographically discrete 

places. Flows of goods and services in modern cities, outside cities boundaries (Rees, 1992; Hojer & Wangel, 2015) are 

resulting in accumulation of waste. Consequently, the ecological footprint of cities goes beyond their boundaries (Grimm et. 

al, 2008). Due to the global flow interconnectedness, Rees and Wackernagel (1996) even conclude that sustainability on a city 

and urban regional level is not achievable.   

 

2.6. The sustainable city 

To halt the current planetary degradation, caused by human activities, cities need to evolve into a more sustainable form (Rees 

& Wackernagel, 1996; Rockstörm et al., 2009; Hojer & Wangel, 2015). Moreover, as stated by WCED (1987) cities are a focal 

point in addressing sustainable development issues, as the majority of the future population will live in their proximity. To 

accommodate the transition to a sustainable form, cities adopted the Sustainable Development Goals strategy and aligned with 

SDG 11: “Make cities inclusive, safe, resilient and sustainable” (UN, 2015) and SDG 12 “Ensure sustainable consumption and 

production patterns” (for more detail see 2.2), in the attempt to become more resilient to diverse environmental, social and 

economic pressures (Seeliger & Turok, 2013). The academic literature expands on two forms of cities, compact city (see 2.6.1) 

and eco/green city (see 2.6.2) that are labeled as “sustainable” (Jabereen, 2006) and are explained in details in the following 

section of this thesis.  

2.6.1 Compact city 
The concept of compact city is closely linked to sustainable development (Jabareen, 2006; WCED 1987), was developed by 

Dantzing and Saaty (1974). The goal was to improve the quality of life, without negatively impacting future generations 

(Dantzing & Saaty, 1974). The characteristics of a compact city resembles compactness and highly connected transport systems 

(Jabareen, 2006), minimizing transport time of energy, water, materials, products and people (Elkin, MCLaren & Hillman, 

1991), through minimizing distance e.g. compact energy networks and reduced travel times between work and leisure (Newman 

and Kenworthy, 1989; Hillman, 1996). The main goal is intensification, enabling the efficiency of urban land use and the 

density of development and activities (Jabareen, 2006). The ideas of a compact city are summarized as follows:1) increase in 
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the quality of life, 2) increase social cohesion, diversity and cultural development, 3) reduction in energy use and consumption 

patterns, 4) reduction in emissions and material use, and 5) sustainable land use (Jabareen, 2006). Ideally a compact city 

resembles an environment characterized by high density, mixed land uses and clear boundaries, which reduces the extension 

of the city (Jenks, Burton & Williams, 1996; Williams, Burton & Jenks, 2000).  

The concept of a compact city however has been criticized, with the main argument that the increase in population density with 

the combination of energy use in one place, does not contribute to lowering environmental impacts (Wilby & Perry, 2006; 

Lohse et al., 2007; Grim et al., 2008), nor does it contribute to a better quality of life (Williams, Burton & Jenks, 2000; Hall, 

2001; Neuman, 2005). Consequently, sustainability transition discourse has moved away from this concept (Balaker & Staley, 

2006; Banister, 2005; Beirao & Cabral, 2007, Chapman, 2007). 

2.6.2 Eco/ green city 
The idea of an eco/green city has been originally envisioned as an urban environment in which resource use (input) and waste 

production (output) are minimized (Kaltenegger & Fink; based on Registed, 1987). The aim of the concept is to reduce the 

ecological footprint of cities (Kaltenegger & Fink, 2016) with 1) passive solar design (van der Ryn & Calthorpe, 1986), 2) 

urban greening (Nijkamp & Parrels, 1994; Gibbs, Longhurst & Braithwaite, 1998), 3) ecological and cultural diversity and 4) 

environmental management (Jabareen, 2006). The concept is focused on the aspects of urban social organization, rather than 

the physical aspect of making the built environment eco and green (Jabareen, 2006). It can be therefore understood as an 

umbrella concept under which the urban- ecological proposals with the goal to reach sustainability, are developed, supported 

and institutionalized (Jabareen, 2006; Robinson & Tinker, 1998). 

2.6.3 Attributes of a sustainable city 
A sustainable city draws from two concepts (see 2.6.1 and 2.6.2) with the main goal to minimize the environmental impact and 

to ensure the needs of the present are met without compromising the ability of future generations, to meet their own needs 

(WCED, 1987). Table 2.2 summarizes the main attributes of a sustainable city, derived from beforehand mentioned academic 

literature. 
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Table 2.2: Attributes of a sustainable city 

ATTRIBUTES OF A SUSTAINABLE CITY AUTHORS 

Environmental management Tabaren, 2006; Robinson & Tinker, 1998 

Green energy Van der Ryn & Calthorpe, 1986 

Urban greening Nijkamp & Perrels, 1994; Gibbs Longhurst & 

Braithwaite, 1998 

Compactness Dumreicher et al, 2000; Jabareen, 2006; dantzing & 

Saaty, 1974 

Consumption reduction Rees, 1992; Rees & Wackernagel, 1996; Grimm et 

al, 2008; Jabareen, 2006 

Environmental justifiable behavior (eco- 

behavior)  

Rees & Wackernagel, 1996; Jabareen, 2006 

Minimal in- and out puts Kaltengger & Fink, 2016; Jabareen, 2006; Rees & 

Wackernagel, 1996 

Reduction of transport times Elkin, Mclaren & Hilman, 1991; Newman and 

Kenworthy, 1989, Hilman, 1996 

(Source: Ten Cate, 2018) 

 

2.7 CE overview 

The realizations, that the cities need to transition to a more sustainable form, gave rise to green urbanism, where the emphasis 

is on clean production technologies and transport systems, energy conservation and green buildings, environmental and waste 

management. A city is seen as a self- contained system, where food, energy building materials and other resources are locally 

obtained (Seeliger & Turok, 2013). The idea to shift the current economic system from a linear to a sustainable form, has been 

around since the 60’s. The main goal of CE is to make the economy more restorative and regenerative (Pearce & Turner, 1990; 

Ellen MacArthur Foundation, 2013) with the implementation of the main principles of reduce, reuse and recycle (Ghisellini et 

al., 2016). Closing resource loops and transforming from a linear to CE is seen as one step towards achieving the sustainability 

transition.  

2.7.1 Core principles and CE related concepts  
The origins of concepts of the CE can be traced to the General System Theory, Environmental Economics, Ecological 

Economics, Industrial Metabolism and Industrial Ecology (Ghisellini et al., 2016; D’Amato et al., 2017; Franco, 2016).  The 

main goal of the CE is to decouple economic growth from the current economic linear model, characterized by the ‘take-make-

waste’ (extraction- production/consumption- waste) principle (Lazarevic &Valve, 2017) from environmental degradation and 

resource depletion. The main mechanism to achieve this is by ensuring that the resources, energy and material flows are kept 
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in a continuous cycle of re(use) (Gregson et al., 2015; Ghisellini et al., 2016; Murray et al., 2017). Influenced by industrial 

ecology, the objective is therefore to minimize the human impact on ecosystems through the creation of a closed loop of 

material and energy flows (Lazarevic &Valve, 2017) and creation of an economic system that operates within the 

environmental and ecological boundaries of the planet (Dong et al., 2017; Bonviu, 2014). 

In regards to the definition of CE, various debates have arisen. The most popularly used definition originates from the Ellen 

MacArthur Foundation (2013), that states that CE is “an industrial system that is restorative and regenerative by design”. Others 

emphasize, that it is “a regenerative system where resource input and waste are minimized by slowing, closing and narrowing 

the material and energy loops” (Geissdoefer et al. 2017), while some have linked CE as a possible accelerator of sustainability 

(Franco, 2017). For further details see Table 2.3 in Appendix G. 

However, different definitions do share the main 3Rs principles: reduction, reuse and recycle, with reuse being the most 

important principle and recycle as the least sustainable solution (Ghisellini et al., 2016). The main goal of the reduction 

principle is to lower the input of raw materials, energy and waste through addressing and improving the production and 

consumption patterns (Ghisellini et al., 2016). The intention of the reuse principle is to retain the value of products with reuse, 

consequently minimizing virgin extraction and associated energy and labor costs. Lastly the recycle principle emphasizes the 

recovery of waste material that is repurposed and used again in products, in original or modified form (Ghisellini et al., 2016). 

Due to the diversity in the definitions of CE, related concepts are abundant as well. Cradle- to-cradle implies establishing 

‘nature- like’ industrial systems to achieve a minimum environmental footprint by implementing (re)designing eco-effective 

solutions (Braungart et al., 2007). Reverse Supply Chain Management emphasizes high value recovery and reuse in order to 

maximize the value creation of a product. Activities facilitating this include product design, logistical operations and end- of -

life management and operate within closed or open loops. Open loops refer to where materials are recovered by a third party 

and closed loop where products are returned to original manufacturer for recovery and reuse (Genevese et al., 2017).  

Furthermore, the Functional Service Economy is based on the principle of renting and leasing products as opposed to selling 

them, with the so called “shared business models”.  The main goal is to shift the responsibility of the manufacturer (which 

retains ownership of the products), to produce durable products that retain value as long as possible, while using as little 

material resources and energy as possible (Stahel, 2016; Lazarevic and Valve, 2017). To exemplify, research has been done on 

integrating Product Service System business models to washing machines (Gnome et al., 2017). Moreover, CE encourages 

service-action of economy as well as dematerialization (Saaveadra et al., 2018) promoting sharing, lending renting and gifting 

between businesses (Ellen MacArthur Foundation, 2013). Equally important is responsible consumer behavior through the use 

of eco/ green labelling (Ghisellini et al. 2016).  

 

2.7.2 Application of CE  
Application of CE differs per geographical region. Chinas operationalization is characterized by a top- down, government 

approach, while Europe is promoting a bottom- up, multi- stakeholder one (Ghisellini et al., 2016; Geissdoefer et al., 2017), 

e.g. CE Stakeholder platform (see 4.2). Furthermore, in order to understand the feasibility of circularity, CE principles have 

been applied to specific sectors, with key indicators including iron, aluminum, plastics, gravel, sand and paper (Fellner et al., 

2017). Moreover, the research and application of CE has been mainly concluded on a macro level or entire industrial processes 

(Lieder and Rashid, 2016). On an urban level, previous work was concentrated on waste management processes (Ribić et al., 

2017) or the reduction of imported waste and reusing municipal organic waste more efficiently (Masullo, 2017). Little emphasis 
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has been made to research the concept in an urban environment, the potential limits (Ghisellini et. al., 2016) and barriers that 

might accelerate the transition and the barriers that delay it (Jesus & Mendonca, 2017). 

2.7.3 Challenges of CE 
CE concept derives from diverse scientific fields (see 2.7.1). In regards to links to sustainability the most influential concepts 

connected to CE are from industrial ecology and cradle-to cradle. These concepts share the main ideas of eco- effectiveness 

and recycling, however have been criticized for not being realistic. To exemplify, globally approximately 75 percent of energy 

production is based on the principle of extraction and combustion, creating externalities and release of greenhouse gas 

emissions (Korhonen et al., 2018), affecting and exceeding the tolerable planetary boundaries (Rockstörm et al., 2009).  

Furthermore, analysis showed, that even with waste becoming secondary material, the demand for raw materials does not 

decrease, challenging the thought that the world is able to function purely on recyclables (Fellner et al., 2017; Bocken et al., 

2017).  Another criticism is in regards to the Rebound Effect, where efficiency in material use e.g. closing material loops, 

causes the increase in production, and environmental burden (Korhonen et al., 2017; Zink and Geyer, 2017).  

Lastly, the current definition of CE is promoting economic and environmental benefits, however the social aspect of 

sustainability is left unexplored (Geissdoerfer et al., 2017). These represent the main theoretical and practical challenges and 

criticisms of the CE concept. 
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2.8 Conceptual framework 

Based on the acquired information, a conceptual model was made (see Figure 2.3). Starting on the left-hand side, representing 

the present (2018) is the Unsustainable city. It is characterized with high energy consumption of fossil fuels, extensive resource 

use, waste recycling, environmental degradation and low air quality. On the opposite side of the diagram is the year 2050, with 

the envisioned and desired Sustainable city. Its main features are compactness, green energy, sustainable land use, quality of 

life, consumption reduction, environmental management and smart technology. Within the Sustainable city, the CE concept is 

embedded, as a possible step towards sustainable development. Its main components are reduce, reuse, recycle, remanufacture 

and redesign (see 3.4). The arrow represents the CE transition dynamics of predevelopment, take- off, acceleration and 

stabilization phases.  On the path to Sustainable city, CE is expected to encounter barriers and limits. Barriers to CE are defined 

as factors that delay and obstruct the transition. They are categorized into technical, financial/ market, institutional/regulatory 

and cultural/ social (see 3.4). The limits definition is based on the argument of perpetual cycle of (re) use of materials (see 3.4).   

From a transition perspective, the CE is seen as a niche, the Unsustainable city the current regime and the Sustainable city as 

the desired future regime. 

Figure 2.3: Conceptual model 

(Source: Own creation) 
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2.9 Conclusion 

Theoretical framework has been used in this research to further identify units of analysis (see 3.3) and served as the basis for 

empirical data gathering. The red line of this thesis is the transition theory. The power of transition theory is, that it allows us 

to ‘forecast into the future based on existing pathways of change’ (Wilson, 2012, p.1222). One of its biggest assets is that it is 

scale independent, both geographically and time wise. Furthermore, it enables a view into the past, to reveal behaviors and 

pathways that have become unwanted. Likewise, the transition management is valuable, as it enables steering of the transition 

processes by combining long term thinking to shape short term policies (Rotmans et al., 2001).  

CE is an emerging concept, where the meaning and its main components are still being debated (Ghisellini et al., 2016; 

Korhonen et al., 2017). At the same time, it is gaining popularity and fueling academic and public debates on sustainability 

transition, as well as developing into policy making regionally (EU) and nationally. It has been mainly applied on a macro 

level, focused on industrial processes with associated challenges (Franco, 2017). A city level therefore offered an opportunity 

to reveal the current applications of the CE in a selected city, as well as identify challenges towards the transition. At the same 

time, it offered an opportunity to look through the lens of a transition theory with understanding the relationship between the 

emerging niche, CE, and the existing regime of current linear economy. This provided an overview of the current situation and 

helped evaluate the future pathways of the selected city in terms of the transition to CE.  
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3.1 Introduction 

This chapter introduces the methodology used in this research and is designed to address the identified research gaps (see 1.2) 

related to: 1) application of CE in a city context 2) identification of main activities/ sectors currently included in the circular 

model 3) the existing limits and barriers of CE within the city and 4) the management of the transition to sustainability. 

First, data collection is explained and analyzed (see 3.2) in multiple steps. Specific literature review formed the base of the 

theoretical framework (see 3.2.1). Further, the decision for the case study approach (see 3.2.2) and tools used for the analysis 

(see 3.2.5) have been in detail presented. Next units of analysis have been presented (see 3.3) and research location elaborated 

in detail (see 3.4). Furthermore, the operationalization of identified theories and concepts is presented (see 3.4), lastly the 

validity and replicability discussed (see 3.6) along with ethics (see 3.7) and integrity (see 3.8). 

3.2 Data collection  

As mentioned beforehand, this research has a joint research design in order to be compatible, as the desire is to jointly publish 

a scientific article and contribute to the scientific debate. The methodology has been therefore jointly developed by all 

researchers led by Joey ten Cate. 

The decision has been made to pursue an inductive type of research (Boeije et al., 2009, p. 83; Franco, 2017; Baarda et al., 

2013) to study the research gap of applications, limits and barriers of CE in the city of Utrecht, current activities and 

management of the transition to CE.  

Gathering data has been done in stages. First, an extensive literature review (see 3.2.1) has been done in order to form the base 

of the theoretical background (see 2). Next, the case study approach (3.2.2) has been determined and location further justified 

(see 3.4). Content analysis followed (see 3.2.3) comparing the existing and prior policies and identifying possible gaps of 

knowledge, prior to the stakeholders interviewing (see 3.2.4).  

3.2.1 Literature review 
The literature review examined the current literature on three concepts: transition theory, sustainable cities (ten Cate, 2018) 

and CE (Campbell- Johnston, 2018). The search was conducted in steps. First a search of the three concepts by most cited 

articles was executed in Web of Science and Google Scholar databases, which resulted in approximately 902 articles for 

transition theory, 907 for sustainable city and 1092 for circular economy. First a selection by a provisional analysis of the most 

cited articles was done. Based on acquired new information a more detail search for new literature was executed. This enabled 

a more in- depth understanding of the concepts, from a general understanding to the applications, related to CE and the city. 

The combined search further informed the gaps in knowledge (see 1.3). Based on combined literature reviews of the three 

concepts a theoretical framework was established with a further development of a conceptual framework. The literature review 

followed the following path: 1) Global sustainability combined with the insights of the transition theory 2) cities global impact 

and the role in sustainability transition 3) sustainable city 4) CE in cities, as a means towards sustainability transition. Based 

on the extended literature review, elements and indicators of CE were identified and implemented in the theoretical framework 

(see 2), followed by the development of the conceptual model (see 2.8), as well as operationalization (See 3.4). 
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3.2.2 Case study approach and site selection 
This thesis takes a singular case study and uses an inductive driven research design, with the detailed analysis of a specific 

location. It is an exploratory, inductive driven research design enabling an intensive single case analysis of a specific location 

(Boije, 2010; Bryman, 2012; Gerring, 2011). The main goal of qualitative research is to understand the social world through 

the interpretations of its participants (Bryman, 2016, p. 366). As the example of CE, limits and barriers in urban context has 

not been explored yet, a quantitative approach is not yet possible. Qualitative research on the other hand allows to explore and 

discover new findings, which can extend the understanding and knowledge of the topic in this (Boeije, 2010) research.  

As the research is studies the CE at the city level, several criteria for site selection needed to be established. Considering that 

cities in developed countries are producing larger amounts of waste and have a greater ecological footprint (Rees, 1992; Rees& 

Wackernagel, 1996; Grimm et al., 2008), the first criteria was related to selecting a city in an affluent and developed country. 

The second and third criteria were, that the selected country needed to have a national strategy in regards to CE and that the 

city itself has CE related strategic plans and policies, allowing the examination of scale in regards to CE activities. 

The country of the Netherlands was selected, ranking 7th in the world in regards to health, education and income, with Human 

Development Index of 0.924 (HDR, 2015). Moreover, regarding CE, the Netherlands has a National Strategy, aiming to be 

circular by 2050, operational since 2016 (Dutch Government, 2016). 

Furthermore, the city of Utrecht has been selected as it is located in eastern part of Randstad region, regarded as an affluent 

region with a CE policy in line with the first beforehand mentioned criteria. It is centrally located in the Netherlands and is the 

capital of the province Utrecht. Due to its central geographical position, it is an important transport cross point for both rail and 

road transportation. Its population totaled at 345,080 in 2017 (CBS, 2017) as the fourth largest city in the Netherlands. Industry 

reflects a small part of the city’s economy, while services dominate the economy (EBU, 2018). Furthermore, it is home to 

several large institutions such as the head office of the Dutch Railways (Nederlandse Spoorwegen), headquarters of the 

Rabobank and one of the largest universities in the Netherlands, the University of Utrecht.  

Main focuses of the municipality in regards to CE are circular building and demolition, circular procurement and waste 

collection and management. 
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Map 1: Case study location 

 

(Source: GIS, 2018) 

3.2.3 Directed content analysis 
The first step of the qualitative based research, the theoretical framework (see 2) was based on selected literature reviews of 

the existing theories and concepts relative to this research, which informed the next stage of data collection and analysis (Hseih 

& Shannon, 2005). Next national, regional and local policies and CE strategies were analyzed (see 4) in order to examine and 

highlight priorities, similarities and differences to the specific sectors relevant to the chosen location. The cross examination 

of different levels of policies, especially strategies of the city versus national level, have been used to determine the stakeholders 

involved (e.g. which sectors) and the instruments used to encourage circularity. Furthermore, city specific strategies have been 

examined in more detail to answer the following questions. 

1. What is the understanding of the CE definition? 

2. What and how are the main principles, reduce, recycle and reuse being used? 

3. What are the main policy goals of the city in regards to CE? 

4. Which sectors and stakeholders are currently participating in the CE? 

5. Through which mechanisms is CE stimulated? 

3.2.4 Interviews  
The third step of his research was gathering empirical data through the method of semi- structured interviews, which is most 

commonly used in qualitative based research (Bryman, 2016, p. 466). The main goal of the interviews was to gather information 

of people’s perception of the topic (Baarda et. al, 2013). The interview guide was based on literature review and content analysis 

of relevant documentation. Due to exploratory characteristics of this research, a semi- structured format was chosen with the 

intention to enable the interviewees to contribute to the topics they felt was relevant. The interview guides were prepared using 

guidelines of Bryman (2016). 

In order to reach research saturation (Bryman, 2016), and ensure the quality of the research, interviews with diverse 

stakeholders involved with CE have been conducted (see Figure 5.1 and Appendix B). The list includes government officials, 

municipality and company representatives, regional and local experts and academics. Interviews conducted with various 
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stakeholders proved productive, as polycentricism of the research revealed different perspectives of the current applications, 

limits and barriers within the city of Utrecht and the Netherlands. 

3.2.5 Triangulation analysis 
The conducted interviews have been analyzed using Atlas.ti software, Excel and manual coding, followed by a comparative 

analysis of the interview results and content analysis. This has been done by the means of triangulation analysis to emphasize 

the linkages and contradictions (Boeije, 2010). By including a variety of qualitative methods, content analysis and semi- 

structured interviews into the research, the quality and enhancement of the research was established (Boeije, 2010). Moreover, 

through triangulation, concepts used were tested for validity and meaning (Baards et al., 2013; Bryman, 2016). As the last stage 

of the triangulation, a reflection of the understanding of CE and the differences between the content analysis and empirical 

research was made. 

3.3 Units of analysis 

For research saturation purposes and for the purpose of acquiring a broader perspective on CE in a city context, the goal was 

to conduct a minimum of 20 semi- structured interviews. Relevant stakeholders involved in CE have been selected (see 3.2.4) 

through the means of internet searches, social media (LinkedIn) and recommendations. To avoid bias at least 2 representatives 

of the same organization or company were selected. 

The topics derived from the content and conceptual framework analysis. First a more general inquiry in regards to 

understanding of CE and its components has been performed. Next the reasons to CE gaining importance in cities in the last 

few years have been discussed. Specific limitations and barriers of CE implementation in the city context were debated. Finally, 

the transition dynamics have been discussed in regards to what is needed to accelerate the transition to CE to the next phase. 

The details on interview guides can be found in Appendix A. 

3.4 Operationalization 

This research explores the feasibility, barriers and limits of circularity in a city context, with the understanding of transition 

dynamics (see 2.3.2). In order to answer the research question (see 1.3), the concepts used in this research needed to be outlined. 

As the empirical data has been gathered through semi structured interviews (see 3.2.4) the variety of interviews may potentially 

lead to a variety on concept interpretations. To minimize this, a clear conceptual operationalization with a clear consistent 

concept presentation (Boeije, 2010) was developed (see Table 3.1). 
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Table 3.1: Operationalization of the used concepts 

 

CONCEPT DEFINITION AUTHOR 

Transition theory  Theoretical framework that tries to understand 

the complexity of socio- economic, political, 

cultural and environmental aspects of societal 

transitions. 

Wilson, 2012  

Sustainable Development  Development that meets the needs of the present 

without compromising the ability of future 

generations to meet their own needs.  

WCED, 1987 

Sustainable cities A city that meets the needs of the present, 

without compromising the ability of future 

generations to meet their own needs.  

WCED, 1987 

Circular Economy The CE is underpinned by three principles that 

form the basis of our measurement, Reduce, 

Reuse and Recycle (3Rs). 

Ghisellini et al., 

2016 

Reduce Rethinking, redesigning (including prolonging 

the lifespan of products), minimization, 

reduction, prevention of resource use and/or 

preserving of natural capital. 

Indicators: policies, stakeholders, instruments. 

Kirchherr et al., 

2017 

Reuse Reusing (excluding waste), closing the loop, 

cycling, repairing and/or refurbishing of 

resources. 

Indicators: policies, stakeholders, instruments. 

Kirchherr et al., 

2017 

Recycle Remanufacturing, recycling, and/or reuse of 

waste. The investigation will present specific 

city and sectoral parts that correspond. 

Indicators: policies, stakeholders, instruments. 

Kirchherr et al., 

2017 

Limits CE is based on the premise of creating a 

perpetual cycle of (re) use.  

Ghisellini et al., 

2016 

Barriers The barriers are factors that delay and obstruct 

the transition and are categorized into technical, 

financial as well as regulatory and cultural. 

De Jesus and 

Mendonca, 2017 
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Technical Product life extension, recycling waste 

management, availability of information and 

communication technologies, gaps between the 

process and product development and between 

invention and production. 

  

De Jesus and 

Mendonca, 2017 

Financial/Market/Economic Market failures, lack of information and high 

investment costs, costs of developing and 

implementing innovation, overcoming the linear 

economic lock-ins, economies dominated by 

small enterprises. 

  

De Jesus and 

Mendonca, 2017 

Institutional/ 

Regulatory 

  

Public policy measures- legal frameworks, taxes, 

incentives, infrastructure development. 

  

De Jesus and 

Mendonca, 2017 

Cultural/Social Social sensitivity to environmental problems, 

shifting customer preferences and business 

perception of reputational gains, consumer habit 

and business routines. 

De Jesus and 

Mendonca, 2017 

(Source: Own creation, based on theoretical framework) 

3.5 Validity and replicability 

To ensure the quality of the research, validity and replicability needed to be achieved (Boeije, 2010) This included a well-

prepared research framework, a consistent and interconnected storyline from the problem statement, literature review, 

methodology, gathering empirical data, interview guidelines and results analysis.  

Validity refers to specific assessment and can be divided into several types: face-, content-, external-, and ecological validity 

(Boeije, ‘t Hart & Hox, 2009). In face validity is referring to a proper translation of the concepts in the operationalization phase, 

this is to ensure the consistency of the research content and its translation (operationalization) are coherent (Boeije, ‘t Hart & 

Hox, 2009, p. 157). The content validity on the other hand is referred to the operationalization and its relevance to the content 

domain (Boeije, ‘t Hart & Hox, 2009; page 156-157). Part of the content validity has been covered by approaching experts and 

ensuring member validation (Boeije, 2010). The external validity encompasses the extent to which the results of the study can 

be generalized to other situations. Whether the operationalization stays close to reality is referred to as the ecological validity. 



The Circular Economy And Cities: Applications, Limits And Barriers 

28  

3.6 Ethics 

Research has been conducted on the basis of a semi- structured interviews. The interviews were recorded with the consensus 

of the interviewee and used for the purposes of transcription, coding and further analysis. To ensure anonymity, the 

interviewees and participating institutions, organizations and companies have not been named in the write-up, due to political 

sensitivity of the topic and the possible negative consequences (e.g. redundancy, stigmatization). 

Furthermore, upon request a copy of the interview was sent to the interviewee to ensure their consent, as well as a copy of the 

master thesis after the research has been completed.  

Potential bias of the research has been mitigated through selecting a broad range of interviewee’s professional and academic 

backgrounds. Similarly, the selection of the academic and other peer reviewed literature and publications has been made. 

3.7 Integrity 

The research has been peer reviewed by fellow colleagues (see 3.2) as well as by selected supervisor. To ensure compliance with 

plagiarism rules. A personal assessment of conducting research in a group have been done by all three team members to ensure 

research reflectivity.  

The purpose of the joined research is to summarize the findings post thesis with the aim to publish. The research proposal has 

been conducted together, where the workload was divided equally between the members. Furthermore, an interview guide and 

operationalization have been composed by all three members to ensure the coherence of the research process as well as to avoid 

conflicts of interest between members. 

3.8 Conclusion 

Based on the defined data collection methods and identification of unit of analysis (see 3.3), operationalization (see 3.4) was 

developed, to ensure the consistency of the concept interpretation throughout the research. To ensure the quality of the research, 

validity and replicability principles were taken into consideration. Furthermore, ethics and integrity were emphasized to ensure 

the professionalism and accuracy. 
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4.1 Introduction  

The following chapter is dedicated to highlight the most important policies and strategies valid nationally and locally, effecting 

the transition to CE in the region of Utrecht.  The goals of policy content analysis were to 1) identify the formulation and 

understanding of the CE concept in regards to its components (reduce, reuse, recycle), 2) identify the focus of implementation, 

3) the tools of stimulation towards a transition to CE. This was needed in order to identify the gaps in knowledge, that could 

be filled in with the empirical data gathering.  First, briefly EU circular policy landscape is presented (see 4.2) to give an 

international overview of the CE policy development. Next, national policies are summarized (see 4.3), followed by local 

policies of Utrecht (see 4.4). Last the summation and critical review of policies is presented (see 4.5) to shed light on the 

possible gaps in knowledge. 

4.2 EU Circular Economy policy landscape 

The development of circular economy policies on a European level has increased in recent years, led by the 2015 European 

Circular Economy Package which includes action plans for production, consumption, waste management and secondary 

material use. Within these action plans, 5 main priority areas are identified, namely plastics, food waste, critical raw materials, 

construction and demolition and biomass and bio-based products (European Commission, 2018). Furthermore, focus is 

extended, leading to the proposal of the revision of the Waste, Packaging, Landfill and Waste Electrical and Electronic 

Equipment’s Directive (i.e. Waste Package). The new legislation has binding targets for municipal waste recycling and the 

reduction of landfill. Targets for municipal waste to be prepared for reuse and recycling are 55 percent by 2025, 60 percent by 

2030 and 65 percent by 2035. Likewise, the landfill reduction target aims for zero municipal waste by 2030 (European 

Commission, 2018). Furthermore, progress has been made involving monitoring framework and plastic strategies, which 

stimulated the development of the CE Stakeholder platform (2017), a joint initiative by the European Commission and the 

European Economic and Social Committee (European CE Stakeholder platform, 2018). For more details on EU environmental 

legislation see Figure 4.1. 

Figure 4.1: Material flows and energy discharge as regulated by current EU environmental legislation. 

 

(Source: Hughes, 2017) 
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CE at the European level is also seen as contributor to achieving the Sustainable development Goals (SDG’s). Focus of 1) 

promote inclusive and sustainable economic growth with decoupling the economic growth and environmental degradation), 2 

) promote sustainable industrialization and innovation ( effective use of resources, use environmental friendly technologies and 

processes), 3) make cities and human settlement safe, resilient and sustainable ( inclusive sustainable urban development with 

multi-stakeholder participation), 4) ensure sustainable production and consumption (reducing food waste, encourage 

sustainable public procurement and sustainability education), 5) sustainable use of oceans, seas and maritime resources with 

preventing of marine litter and 6) protection of the biodiversity and ecosystems (with integration of the ecosystem and 

biodiversity values in national and local planning and development processes) (Dutch government, 2016).  

Alongside the policy development on EU level, frontrunner member states have also been actively adopting their own national 

strategies on CE.  Among them is the Netherlands, with the Netherlands Circular Economy 2050 Strategy and The Raw 

Material Agreement and recently (in January 2018) the 5 Transition Agendas, focusing on 5 sectors of the economy (see 4.3).  

Figure 4.2 shows key policy initiatives by the EU and the selection of member states (Bardout & Hoogzaad, 2017). 

Figure 4.2: Key policy initiatives by EU and the selection of member states 

 

(Source: Own creation based on Bardout & Hoogzaad, 2017) 

4.3 National CE policies 

This section outlines the main national policies on CE. First the national strategy of circular economy is presented (see 4.3.1), 

followed by a short summary of the Transition Agenda Construction economy (see 4.3.2). 
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4.3.1 Circular economy in the Netherlands by 2050 
The Dutch government has recognized the benefits of CE already in 2012, where it was defined by the Dutch Ministry of 

Infrastructure and the Environment as an economy based on the reuse of materials and products, with an emphasis on the 

protection of natural resources and value creation through the material use chain. Reuse and recycling was promoted, as it leads 

to reduction in raw material use and waste production, at the same time promotes green resources and energy use (PBL, 2017). 

Based on an exploratory report made by TNO (2013), there are several benefits for stimulating the development of CE. It was 

estimated that the CE could generate 7.3 billion euros revenue and 54.000 additional jobs, with the potential of reducing one 

fourth of the Dutch annual import of raw materials. Further exploratory estimations, based on Rabobank report (2015) state, 

that in the most circular economic scenario, the revenue could result in 8.4 billion euros (Dutch government, 2016). 

1. Vision and understanding of the CE concept 

The Dutch government sees CE as an economic opportunity with environmental benefits. The National Strategy on CE is 

aiming for the transition to CE, by closing the raw material loops, as well as product and material chains. Furthermore, the 

efficient use of materials and resources limits the dependency of importing raw materials, ensuring that future generations are 

provided with material prosperity. Moreover, the obligation to meeting the climate and energy goals will increase the demand 

for some raw materials used in production of renewable energy. CE has an important role to play in meeting those demands. 

However, the Dutch government acknowledges, that there are limits in reducing the material need for a sustainable economic 

growth.  Furthermore, the decoupling of growth with material use can only be achieved in a long term., therefore the focus of 

this strategy is on sustainable extraction of raw material and conservation of natural capital (Dutch government, 2016). 

CE is identified as follows: 

“In a circular economy we aim to function within the Earth’s carrying capacity, with socially responsible use of 

products, materials and resources, to ensure the future generations material prosperity”.  

(Dutch government, 2016, p.8) 

2. Goals and focus 

The main goal of the strategy is 50% reduction in the use of primary raw materials (minerals, fossil and metals) by 2030 

alongside with a long-term vision of making the Netherlands fully circular in 2050. The focus of the National strategy has been 

therefore divided into 5 priorities, and the ambition is to make the Netherlands an international leader in the following sectors 

by 2020: 

- Biomass and Food 

- Plastics 

- Manufacturing industry 

- Construction sector 

- Consumer goods 

To achieve the set ambitions, each Transition Agenda is divided in three subsections: 1) the Knowledge Agenda, where the 

development of research focus and indicators for monitoring the progresses are elaborated 2) the Social agenda, where the 

effects of the transition on the labor market through the development of circular business models are elucidated and 3) the 

Investment agenda where emphasis is made on removing the financial obstacles and further development of comprehensive 

and financially sustainable circular business cases. 
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3. Means of stimulation  

Five roles have been identified through which the government can influence the transition: 1) fostering legislation and 

regulations, 2) market incentives, 3) financing, 4) knowledge and innovation and 5) international cooperation. Furthermore, 

with the Raw Material Agreement signed in 2017, the government has expresses the need of partnership with municipalities 

and companies. With identifying and eliminating the bottlenecks the implementation of CE can be accelerated.  

In the next section the Transition agenda (see 4.3.2) means of stimulation will be presented more in detail in regards to the 

selected construction sector. 

4.3.2 Transition Agenda Circular Construction Economy 
The construction sector in the Netherlands is resource- intensive. It is estimated that construction takes 50 per cent of all raw 

material use, 40 per cent of total energy consumption and 30 percent of the total water consumption, resulting in approximately 

40 per cent of all waste in the Netherlands (Dutch Government, 2016).  The Dutch Government is therefore striving for energy 

saving and reduction in CO2 emissions and CE in the construction sector is seen as an opportunity. The expectations are that 

the reduction of greenhouse gas emissions will result in a reduction of 53 megatons of CO2 per year by 2030 (Dutch 

Government, 2016).  

The Transition Agenda Circular Construction Economy is a strategy that was built upon the recommendations of the Social 

and Economic Council (SER- Sociaal- Economische Raad) and the national program, Circular economy in the Netherlands by 

2050. It involves an Agenda for the period of 2018-2021.  

1. Vision and understanding of the CE concept 

CE is defined as: 

“This means that we will develop and design our buildings and infrastructure in such a way that all materials and raw 

materials will be reusable with no longer use of fossil energy sources. The emphasis is on realizing high-quality reuse in all 

market segments of construction”. (Dutch government, 2018) 

With further elaboration of circular building: 

“Circular building is defined as the design, use and reuse of buildings, areas and infrastructure, without unnecessarily use 

of natural resources, minimizing the pollution of the environment”. (Dutch government, 2018) 

2. Goals and focus 

The main goal is for the built- up environment to be energy neutral by 2050. Further goals and action plans for 2018-2030 of 

the Transition agenda for the Construction sector are as follows: 

- All public procurement to be circular by 2030, 

- 50 per cent reduction of raw material use by 2030, 

- the realization of circularity of the existing housing stock as much as possible, 

- material passport to be obligatory by 2020, 

- subsidy for circular business and earning models- financial support at individual company level, 

- development of a uniform measurement method for circularity, 

- including circularity in government regulations, 

- by 2021 circular building to become an integral part of education 
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The Dutch government visualizes the transition in three stages, as a climb to the top of a mountain: 1) 2018-2021 a fully 

equipped, completed base camp 2) 2021-2030 in which 50 per cent of the final objective is realized and 3) 2030-2050 in which 

the goal of reaching the top is met. The transition Agenda Circular Construction Economy is focusing on the first stage where 

the following is planned to be achieved: 

- innovative products and services for circular building, 

- a demand for circular products and services (e.g. public procurement), 

- stimulation laws and regulations, 

- incentives for research and development, experiments, prototypes and projects, 

- support and awareness, 

- common language and tools to indicate and measure circularity in projects, 

- a plan for improved sustainability in the existing housing stock, 

- a concrete plan for the assignment of 1 million extra homes in ten years in collaboration with the Building agenda (‘De 

Bouwagenda’), 

- knowledge and action plan for 50 percent reduction in Co2 emissions in construction by 2030 and complete elimination 

by 2050. 

3. Means of stimulation 

The government has two important roles. Publicly, as legislator and regulator and through financial arrangements, and 

privately, as the most important investor in infrastructure.  

Bottlenecks have been identified, which will need future attention- as market development, measure and monitoring, policy, 

legislation and regulations, knowledge and awareness. Accordingly, to stimulate the development of circular building and 

demolition, the Dutch government has reserved the financial resources needed to accelerate the transition to CE. For example, 

3.5 million euros is planned to be invested by 2021 in education (circular design), 90 million in regards to living lab projects 

within the GWW and 45 million for B&U and only 0.8 million to research in regards to social innovation. All government 

planned investments, totals to 110.9 million euros, whereas the financial resources from the market is expected to contribute 

additional 199.4 million euros (Dutch government, 2018). In contrast, the total annual purchasing budget of municipality of 

Utrecht in 2017 was 700 million euros (Utrecht, 2017) and the estimated government revenue in 2018, 285 billion euros 

(Ministry of Finance, 2018) 

4.4. Local policy 

Within the Utrecht region, the municipalities of Utrecht and Amersfoort, Economic Board of Utrecht (EBU), Utrecht 

Sustainability Institute (USI) and Nature and Environment Utrecht (NMU), have in 2015 expressed the desire to work together 

toward a Circular region Utrecht. Boundaries of the region have not been fixed, however, the idea is that the scope of Circular 

Region Utrecht mainly includes the use of goods and services of Utrecht companies and its residents. On the other hand, the 

parties using waste as raw material for new products, do not need to be vested in the mentioned circular region. In regards to 

purchase of raw materials and products, from a sustainability point of view, the purchase in the region itself is desirable. 

(Cramer, 2015). The main goal was to strengthen the economy of the Utrecht region with multiple stakeholder cooperation, 

while reducing the environmental impact.   
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The strategic exploration ‘Towards Utrecht Circular Region’ (2015) has laid foundations of the development of CE, where the 

vision was based on four pillars: 1) shared vision, mission, goals and strategy for the long term and for concrete goal in the 

short term 2) assessment on raw material flows 3) creation of broad public support and commitment to implementation 4) 

creation of knowledge database and network.  

After establishment of the exploratory strategy lines, further research has been done by TNO in 2016, to identify the potential 

waste streams that proved to be economically viable for the transition towards CE. The report suggested indications of the 

economic potential of the high-quality reuse of the regional priority raw material flows and the potential employment 

opportunities. Total amount of potential economic benefits resulted in 280 million euros and 2100 jobs, of which the 

construction and demolition would contribute 180 million and 1.500 jobs (TNO, 2016), a total of 66 percent of economic 

importance. See Appendix F for more details.  

Both reports used the 10-R-model circular ladder, developed by Prof. J. Cramer (USI), where the highest priority in terms of 

circularity are prevention and decrease of use of resources (refuse and reduce), followed by redesigning products (renew) and 

product reuse (reuse). Next are repair, refurbish, remanufacture and repurpose. The lower steps on the ladder are recycling and 

finally incineration with recovery of energy (recover).   

Currently the city of Utrecht has not yet evolved a clear strategy on CE. However, in the Letter to the Council in regards to the 

transition to CE, in 2017, the municipality of Utrecht set 3 priorities, based on national Transition Agenda, the Raw materials 

Agreement and the findings of the Utrecht Sustainability Institute (USI) exploratory strategy ‘Towards Utrecht Circular 

Region’. The focus was set on topics where the expected impact was the greatest, namely: 

- Circular procurement 

- Waste collection: from waste to raw material 

- Circular construction and demolition 

4.4.1 Circular procurement 
By signing the Green Deal Circular procurement, the municipality was obliged to stimulate circular activities and products by 

creating a demand in the market with tendering and purchasing. The main goal is to purchase at least 10 percent in goods and 

services circularly by 2020, which accounts for 70 million euros (Utrecht, 2017). The goal has been achieved last year, with 

the result of 13 percent (Utrecht, 2018). A clear definition and understanding of CE however, is not stated in the document. 

Goals, focus and means of stimulation 

In the new Socially Responsible Procurement, MVI Action Plan (2018), the social policy objectives and guiding principles are 

further explained per purchasing category. The understanding of the concept and the definition are missing however.  

Focus per purchasing category are as follows: 

1. Real estate, construction and management / maintenance (45 million)- making existing real estate more sustainable, 

reduce energy consumption and generate alternative energy, circular demolition  

2. Facility service (15 million)- including animal-friendly and organic cleaning products to circular company clothing 

3. Soil and Civil Engineering (GWW), (110 million)- management, maintenance and development of public space, 

maintenance and construction of roads, bridges and groundworks. 

4. Greenery (10 million)- construction and maintenance of green areas in the city. 
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5. Street furniture (3 million)- street furniture, playground equipment, bicycle facilities, public lighting, traffic control 

installations, signs. 

6. Sewage (12-15 million)- management and maintenance of sewers and rain water storage. 

7. Vehicles and mobility (9 million)- emission free vehicles for the city. 

8. Waste flows (5 million)- processing of household raw material flows and residual waste- prevention of residual waste, 

high-grade processing (Utrecht, 2018). 

4.4.2 Waste collection management 
The national waste policy has been defined in the National Waste Management Plan (LAP). Further the program ‘From waste 

to Raw materials’ (VANG) emphasizes the need for raw materials to be used efficiently. On a municipality level, this can be 

achieved with better separation and recycling of household waste.  

In Utrecht the storage, transport and processing of household waste, such as residual waste, is arranged through the Common 

Waste disposal Scheme Utrecht (GR AVU), involving 26 municipalities of the Province of Utrecht. The current contract, valid 

since 2011, ends on 31 December 2018, where the contract for processing can still be prolonged two times for a period of a 

year. The post separation of fine residual waste however, is not possible within the current contract. Furthermore, the contract 

for storage and transport of residual waste cannot be extended (Utrecht, 2015). The development of circularity in waste 

management of Utrecht therefore depends on the future decision making.  

Due to the current waste management contract, being implemented in 2011, the definition and understanding of the CE in the 

document is not stated (Utrecht, 2015). 

Vision and goals 

The vision and goals can be found in the ‘Waste is raw material’ (Afval is grondstof’) policy note 2015-2018. The goal is to 

raise the separating rates from 45 percent in 2015, to 45 percent in 2018 and 50 percent in 2020. To realize these goals the 

municipality is involved with projects researching new collective methods as ‘The New Collection’ (‘Het Nieuwe Inzamalen’) 

for example. Furthermore, the municipality is working closely with the Waste Disposal Utrecht (AVU) to find ways of 

collection and separation of waste as circular as possible and additionally using tendering to facilitate circularity (Utrecht, 

2015). 

The goal for low buildings is known and is set to 150 kg per person in 2018 and 100 kg per person residual waste by 2020. 

Furthermore, the municipality aims for 235 kg of residual waste on average per year, a lower waste tax for residents and high 

service level, as well as satisfaction rate (Utrecht, 2015). On the other hand, as the collection in higher buildings (Utrecht’s 

high building percentage is 50 per cent) is challenging due to lower separation rates, ongoing research projects are currently 

running to determine best separation options. The goal for high building is therefore still to be defined.  

4.4.3 Circular building and demolition  
Circular building and demolishing was recognized by the TNO report (Bastein, 2016), ‘Circulair potential of Utrecht region’, 

to have the most impact in regards to CE, due to a substantial amounts of building project in the pipeline in Utrecht. The 

Circular Building motion (252), that the council adopted in December 2016 when it considered the new Spatial Strategy 

'Utrecht opts for healthy growth', is in line with this. The main ambition is that circular building in Utrecht becomes the norm. 

This is encouraged by including the ambition into the documents for area development and construction projects, facilitating 

projects in the market and concretize the degree of circular construction through the development of a system of environmental 
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impact tools (such as the Environmental Performance Buildings and GPR). Furthermore, in regards to the CE concept, the 

municipality recognizes that a framework in regards to circularity is needed in the future, as well as further elaboration on a 

common language around circular building (Utrecht, 2017). That could be developed from already obtained knowledge and 

regional collaboration, e.g.  U10, Circle region Utrecht, EBU (Utrecht, 2017). 

 

4.5 Critical review of the policies 

Nationally, the government is understanding CE as a possible accelerator to achieving sustainability goals, with economic, 

environmental and social benefits. The role of the government is seen as a stimulator and facilitator of CE. The definition of 

the concept is resembling the Ellen MacArthur Foundation (2013), however is not ‘tightly’ defined in order to enable 

experimentation on local level. The focus is on five identified sectors (see 4.3.1) with estimated economic benefits. Vision and 

ambitions are defined in more details, within the specific Transition agendas (see 4.3.2). Financial support is unclear. Funds 

have been planned and are stated in the action plans of the individual transition agendas (see 4.3.2), however there is still lack 

of transparency and concrete support on a local level. Rather this is left open and undefined. 

On a local level, the municipality of Utrecht, does not have a defined common understanding of CE. A strategy on CE does 

not exist and the unofficial guideline is the 10-R-model, defined in 2015 by research (see 4.4). Policies are fragmented and 

incoherent, exemplifying that Utrecht is in a predevelopment, experimental stage of the transition (see 2.3.1). The ambition of 

Utrecht becoming circular in 2050 is present and resembles national strategy. Likewise, is the vison of the role of the 

municipality as being the stimulator and facilitator of CE. However, Utrecht is lacking a common CE vision, an actual strategy 

and action plans, that would link the selected three focus topics together. To exemplify in waste management there seems to 

be little emphasis in regards to the role in CE, due to past contract obligations (see 4.4.2) mixed with not defined plans for the 

future in regards to the EU municipal waste binding targets (see 4.2). Moreover, similarly in circular building and demolition 

the ambition is present (see 4.4.3), however there is no existing follow up in terms of policy guidance and execution. It could 

be therefore argued, that currently circular procurement (see 4.4.1) is the most advanced, interrelated and at the same time most 

influential in regards to CE implementation. In line with the policy incoherence is the financial framework. Circular initiatives 

are mainly stimulated through circular procurement. Financial framework for CE on municipal level is yet to be developed. On 

the provincial level however, some funding (approximately 1.5 million in 2017) is available, mainly through activities of 

Economic Board of Utrecht and the Green, Healthy, Smart Fund (EBU, 2018). 

Despite progress being made with CE policy development on a European level, criticism remains in regards of lacking 

implementation and the thinking beyond waste domain. Other critique is in regards to policies not addressing other principles 

of CE, as design and consumption, that have not received sufficient attention yet. This can be exemplified by the lack of targets 

in other areas than waste, e.g. material efficiency, secondary material uses or high-value recycling (Bardout & Hoogzaad, 

2017). 
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4.6 Conclusion 

Based on the content analysis review, the following gaps in knowledge have been identified: 1) the understanding and definition 

of CE is incoherent, 2) concrete financial governmental support on a local level is unclear and 3) integration of CE with other 

domains (e.g. energy transition and climate adaptation and mitigation) is lacking transparency. 

These insights served as points of attention and have been addressed in the interviews. The results are presented in the results 

section of this thesis (see 5).  
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5.1 Introduction  

In this chapter results of empirical data gathering are presented. For the purposes of this research semi- structured interviews 

(see 3.2.4) have been conducted to achieve the broader perspective of: 1) how the concept is understood by the different actors 

within the CE narrative in Utrecht region (see 5.3), 2) the reasons to why the concept is gaining on popularity in the last few 

years (see 5.2), 3) the current barriers of implementation of CE on a city level (see 5.4) and 4) the broader and temporary 

limitations of circularity (see 5.5). For further details on the interview guideline, see Appendix B. 

The total number of conducted interviews was 24, organized in three interview categories: 1) experts, including stakeholders 

in academic world, research and consultancy organizations, CE advisors and one NGO organization, 2) industry (in regards to 

the selected construction sector) including construction companies in Utrecht region, construction alliances and one 

experimental circular building lab/hub, 3) institutions, including consultants and advisors on CE, project and program leaders, 

ranging from the municipality to ministry roles. See Figure 5.1 below on the number of interviews per category. 

Table 5.1: Number of interviews per category 

Interview category Number of 

interviews 

INSTITUTIONS 10 

EXPERTS 8 

INDUSTRY 6 

TOTAL 24 

(Source: Own creation) 

 

Results have been analyzed with the help of the Atlas.ti software, Excel and manual coding. First as interviews were coded 

based on interview categories and then further analyzed per interview guideline questions.  Specific defined indicators (see 

3.4) served as a guideline for further coding. Additionally, relevant information revealed in the individual interviews was coded 

accordingly and summarized in the results section (see 5.2- 5.5). 

 

5.2 Current situation of CE in Utrecht region 

CE has gained importance in the last few years in the Netherlands, as a “result of sustainability focus, gaining momentum” 

(15), where, city areas have become the main focus areas of the new CE trend. There are several reasons for that. On one hand 

there is a realization that the raw materials are getting scarce (1, 17, 19), combined with the sustainability concerns of 

environmental degradation and waste production (8,9), climate change and the need to reduce the carbon footprint (5, 8,14,15). 

This contributes to the general awareness and the need for a system change (3, 5, 9,19, 22,). One the other hand the CE concept 

is strongly related to an economic growth and opportunities for new business models, revenues and job creation (1, 2, 3,12,17, 
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23, 24), supported by the national government (Dutch government, 2016).  Furthermore, on the city level, there also seems to 

be a political momentum, where municipalities want to “gain social and political prestige by connecting to the CE movement, 

due to a number of significant reports from national think-tanks showing, that in a transition to CE you can easily combine 

sustainable development goals with economic benefits” (18). There is therefore a strong economic drive that is attracting a 

range of stakeholders and businesses, who see the potential in doing business differently, combining it with environmental (1, 

9) and social benefits (4, 8 ,9, 13, 15, 17). This has resulted in a variety of networks and alliances with the intention of sharing 

knowledge, ideas and practices. Utrecht has joined forces with cities in City Deals (G4) and Green Deals (Cirkelstadt Utrecht) 

and other municipalities e.g. U10 alliance. Furthermore, broader alliances of the region have been created with Circular region 

Utrecht (Alliantie Cirkelregio Utrecht), the province of Utrecht, the Economic Board of Utrecht, as well as University of 

Utrecht, namely Utrecht Sustainability Institute, and other organizations, as Nature and Environment Utrecht (NMU), among 

others (Utrecht, 2018; USI, 2018; NMU, 2018). 

Utrecht is currently in a predevelopment phase (see 2.2) of the CE transition (1, 2, 9, 11, 19, 22, 23, 24). The main focus is to 

establish show cases of best practices (see 5.2.1) that can be translated into bigger projects and eventually become mainstream 

(8, 24). The development of CE is uncertain at this point, due to being a novelty in the dominant linear economy regime. 

However, the key challenge is to keep the momentum going, as it enables experimentation (see 2.3.1), building of knowledge, 

offering solutions and the discussions around it. “The predevelopment process usually takes decades, is a sort of wave 

movements. Every wave leaves a sediment, an imprint. We need to sustain the momentum as long as possible, because it creates 

space for experiments, local projects, research programs, but we also need to anticipate that in 2-3 years there will be a sort 

of a dying out of the “hype”. However, if it dyes out in the public view, it does not mean that nothing is happening under the 

surface” (11). 

The municipality of Utrecht has decided to focus on three aspects, where the influence is expected to have most value add, 

circular building and demolition, circular procurement and waste management (see 4.4) 

5.2.1 Best practices in Utrecht  
Hof van Cartesisus is located in the industry area of Werkspoorkwartier in Utrecht. Opened in 2017, it is a pavilion for 75 

creative entrepreneurs that are hiring the office spaces. The buildings consist of 90 percent used materials, including the facade, 

isolation, construction, door and windows frames, stairs, lighting and interior decoration. Solar panels are used for electricity, 

including the integrated floor heating with air- water heat pump. The courtyard is constructed with a wadi system, a natural 

drainage system enabling collection of rainwater, that will be in the future used for toilet use and garden irrigation. The 

buildings are built in a modular way to enable circular demolition and reuse of materials in the future.  The pavilion serves as 

an information center and a living lab for circular activities and is working together with Utrecht University. The ambition in 

the future is to build a circular hub, a storage facility for second hand materials which will be connected to the digital market 

(Hof van Cartesius, 2018; EBU, 2018a). 

The Greenhouse is a circular restaurant building located in the vicinity of Jaarbeursplein. Materials for the façade have been 

used from a nearby building Knoopkazerne which is under reconstruction. It includes a restaurant downstairs and a greenhouse 

and hirable conferences upstairs. Urban garden in a form of a glasshouse, is used to grow herbs and vegetables. The food 

remains of the restaurant are composted and reused in the greenhouse. Three conference rooms with reused office equipment 

and materials, can be hired for use. The building is modular and is planned to be get a new destination after 15 years (The 

Greenhouse, 2018). 
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The Croeselaan is located between Jaarbeursplein and Jan van Foreeststraat in the western part of Utrecht station area. It is 

planned to be redeveloped to a green area suited for walkers and cyclist. The plan includes the use of existing and reusable raw 

materials with a material passport included. The reused materials are sourced locally and the green zone will be created with 5 

rows of trees and parking. Rainwater will be separately collected; the bicycle path will be foreseen with energy- saving dynamic 

lighting. Furthermore, the solar benches will be placed enabling charging (e.g. phones and tablets) and art will be decorating 

the area. A part of the contract is also social return. The project is to be completed by summer of 2018 (EBU, 2018a). 

For photos of the mentioned best practices see Appendix E. 

5.3 Understanding of the CE concept 

The current debates in the international and domestic environment on what CE actually is, how it should be defined and 

understood are reflected in the field as well. Emphasizing that it is a resource related concept (2,3,4,20,21,22) shows that the 

association can be actually traced back to 1) the national goal of 50 percent reduction of raw material usage by 2030 2) 

municipality focus on construction, procurement and waste management. The actual practice on ground (see 5.2.1 best 

practices) which are mainly focusing on the construction sector, are also confirming the above stated.  

Current interpretation is also that CE is a broad concept (2,5,7,8,9,17,23) with unclear and nontransparent definition, which on 

one hand leaves room for experimentation and the needed development of the narrative (11,18), however on the other hand is 

being often misinterpreted and related to the current recycling, waste management system (7,8,13,20,21).  

5.4 Barriers to CE 

Barriers are understood as impediments on the way to implementation (see 3.4) and have been identified 57 times during the 

interviews. They have been analyzed as per defined indicators (see 3.4) and are presented in this section.  

5.4.1 Regulatory barriers 
Regulatory barriers have been most frequently identified. Waste definition seems to still be an important factor in facilitating 

the implementation of CE (12,15,18), enabling the second-hand materials to be identified and used in practice. The issue in 

regards to the definition of what is waste and when does it become a byproduct is complex. The difficulty lies in identifying 

the moment when a material or a product with economic value becomes waste with no value (Korhonen et al., 2017).  

In regards to the construction sector, building rules and regulations need to be adjusted (4,6,7,12,15). Current material 

specifications are set up for new materials, resulting in their use preferability. “Especially the energy-parameters have been 

updated almost yearly in the past, but also practical features like door height, anti-theft ironware etc. These changing 

regulations result in very quick aging of materials, and preference of new materials instead of re-use” (19).  

Moreover, the building process itself is different for circular building and needs adjustments, “the construction process is 

based on raw materials and not reuse materials, so every aspect of the process has to be reinvented to work around it” (19). 

Furthermore, the process of a building plan (5,6,7) differs from the standard one. As it is a novelty, it is not fixed and evolves 

with the project, “the role of the designer is totally different because normally the designer designs something in detail; the 
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frame, the look and view of the building, however here that is not possible, because you do not know which materials you are 

going to use upfront so you have to design at bigger level and let the construction team decide how it will look in the end” 

(22). 

Furthermore in regards to implementing new circular business models, offering a service (sharing cars, washing machines, 

etc.), regulations in terms of maintenance, property rights and extended producer responsibility need adjustments as well 

(8,12,18). Additionally, important, are the safety regulations on use of hazardous substances (3,12), and/or fire prevention, for 

businesses for example, that want to use each other’s waste streams. 

5.4.2 Institutional barriers 
Most of the institutional barriers identified were organizational barriers. “CE is going through all the layers in an organization” 

(22), encouraging internal communication and teamwork within organizations (22,24). This is at the moment difficult, due to 

a very structured departmental division of work (5,8,18,22). “Big organizations are very structured and have a very detailed 

divisions of labor, so that means that everybody works on a very narrow field of fixed protocols” (24).  

In relation to the process another barrier has been emphasized, namely time. In the current, linear regime, short term thinking 

and profit are still dominant ideas. In case of circular building, due to the novelty of the building process, investment in time 

exceeds the standard processes. Current building projects are very structurally set in a time schedule schemes and any deviation 

to that indeed results in extra costs, mainly reflected in labor (20,21,2). The fact that on long term those costs will be paid back, 

due to reusing materials, has not really made a significant difference in the way most construction companies function today 

(19, 20). 

5.4.3 Cultural/ Social barriers 
As equally important as the institutional and regulatory barriers, the interviewees emphasized the cultural/social barriers. Two 

social barriers have been identified namely education level of the workforce and general awareness, linked to consumer 

behavior. 

Lack of knowledge of CE technical solutions in the existing workforce of construction sector is present. With circular 

innovation as circular demolition and construction, a certain level of expertise is necessary to recover materials as efficient as 

possible for further reuse (1,19). “The demolishers have to work differently, they have to use new methods to cut materials out 

of buildings to be able to save them and reuse them later” (19). The skills seem to be lacking according to the interviewees, 

especially among the small construction companies (1). "We need to get them up to a skill level that they can understand how 

to reuse materials and how to think modular and prevent complications"(1).  

On the organizational level, the novelty of CE poses a challenge in terms of changing the perception of CE as an alternative 

way of thinking and working among the employees of the organizations. “Knowledge within the organization is a barrier. 

People are used to doing things as they did the last 10-20 years and when you suggest to do something a little different it 

sometimes causes friction"(8).  Furthermore, general awareness on CE and consumer behavior, plays and important role as a 

barrier.  To exemplify, the household waste separation in Utrecht city, accounts for only 43 percent (Utrecht Monitor, 2018), 

exemplifying the challenges of human behavior.  “We have a policy that we want everybody to separate the waste, but there 

is a lot of people who do not do it. For good reasons, bad reasons, they do not do it, but we cannot force them. It is always a 

playing field you have to work with, how do your citizens react to the policy” (9).  
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5.4.4 Financial/ Market barriers  
Financial framework to support the startup and development of CE initiatives in general in the Netherlands is not sufficient 

(6,9,10,15,22) and the same applies to the municipal level. Since the CE is not yet included in the construction process and 

policies, the municipality of Utrecht has temporarily supported initiatives through budgets not intended for CE. Furthermore, 

the support was limited to a one-time start-up amount (22).  Small companies therefore need to find investors, to fully support 

and realize their projects, yet that proves to be challenging, as many investors still see CE as a business risk. “You have a lot 

of beautiful words about sustainability and circular building but in the end, there is no fiscal related arrangement which will 

help you if you make that step. The building process is more complex, it is also another cooperation between parties which 

means taking more risks, especially for public organizations, the risks are also political, so you have to explain why you do 

this differently” (10). Furthermore, the change to CE involves a shift in the whole supply chain and not just the front runners 

(15), therefore a broader financial aid from the government is necessary in the future. “We need financial constructions, 

framework to support, as the change involves a lot of money and investments. A shift needs to change for the whole supply 

chain and not just front runner companies. Suppliers have difficulties getting to change their business models, and that is not 

cheap” (15). 

At the moment cities and municipalities are working together in City Deals and Green Deals due to the fact that there is not 

much, or no support from the government, “now there is tendency to work in City deals and Green deals; so that is voluntary 

and mostly it is closed wallet, which reduces rather significantly your area of influence, because the main stream economy is 

focused on business cases and earning back periods” (10). 

In contrast to the municipality, the province of Utrecht with the support of Economic Board of Utrecht can provide more 

financial support and guidance, according to the experience of one particular initiative (22). Furthermore, a financial barrier 

related to the organizational one, has been identified as well. The traditional financial budget divisions in organizations (2,8), 

which are obstructing the successful implementation of CE projects. 

In regards to the market, it is still in developing phase (4, 22, 23), “there are not enough second-hand materials around to be 

able to produce what we need "(23). Likewise, the demand is lacking, as the CE is limited to pilot projects and 

experimentations. 

5.4.5 Spatial barriers 
Lack of space to accommodate CE in a city is an important barrier. To accommodate CE related activities, space in terms of 

storage as well as business units where CE activities can take place, is a challenge. The Werkspoorkwartier is an area where 

the municipality of Utrecht and the Utrecht University developed a project together to facilitate those activities and stimulate 

the development of CE. It is serving as a living lab and used by municipality and the University, as an example of the possible 

further developments of CE in the future. 

In regards to building, the municipality strives to build within the red lines of the city and is following the compactness rule, 

meaning transforming already existing built areas. That poses challenges, as there are many factors that need to be taken into 

consideration e.g. the existing infrastructure. Lack of storage for second hand materials within a city is likewise a challenge. 

“On a city level 30 year ago, we used to have depos of material, everything that we removed for some reason we kept it on 

depos and reused it in a different place, we reused a lot more. In the last few decades all these depos have been removed and 

now we ask the market to provide us with solutions. With CE we are starting to rethink, that it would actually be handy to have 

some depos for example for street furniture"(8). 
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In terms of waste management, namely household waste on a municipal level, the city is lacking space in a more practical way. 

The ambition is to separate as much waste as possible at source (Utrecht, 2015), to minimize the environmental footprint, 

however, city of Utrecht has 50 per cent of high buildings (Utrecht, 2015), where separation of waste at source is proving to 

be much more challenging, due to consumer behavior, where bins are shared per building or per neighborhood. Furthermore, 

in some neighborhoods the waste at source is not possible, due to lack of space of waste bins placement. Bigger underground 

collection stations have been provided so far, however the separation performance is still to be evaluated (Utrecht, 2015).  

5.4.6 Technical barriers 
There are no indicators to measure CE at this moment, making it difficult to monitor the environmental impact of a circular 

activity (2,3,8). Furthermore, there is not enough information in regards to where material stocks are and how material flows 

look like in the Netherlands (12) and at the city level. Madaster, a material passport is one of the initiatives, a platform, where 

material data of buildings is gathered and is gaining attention nationally. The information is available in regards to what sort 

of materials are existing in buildings, however lacking the information on the state and quality of them. Knowing in what sort 

of condition materials are during their lifetime and/or end of life (2), is crucial to stimulate CE material reuse and preventing 

downcycling. Consequently, the absence of information disadvantages the reuse in the future, as the risk factor outweighs reuse 

(e.g. steel beams in a building to be reused in a bridge construction). 

5.5 Limits to CE 

Perception on limits was based on a definition from Ghisellini et al. (2016) (see 3.4). However, due to difficulty on the 

understanding of this indicator, freedom was given to the interviewees to express their own opinion in regards to the topic. 

Some identified limits therefore may not coincide with the mentioned definition. In total 7 limits were identified, of which 4 

main categories were created.  

5.5.1 Public space 
In terms of circular procurement, the municipality might be reaching a temporal limit of CE that has a spatial characteristic, 

namely public space. In circular procurement, emphasis is made to do business as circular as possible, using services as a 

circular solution, where the responsibility is transferred to the market party. To exemplify, in the case of Croeselaan (see 5.2,1), 

the market offered the municipality a business model including services, as maintenance. This would release the municipality 

of their responsibilities and shift them to the contractor. In the end the offer was rejected, with an opinion that the control over 

public space should stay in the hands of the municipality, as the urban environment poses too much risks in regards to safety.  

“If you place that responsibility on the contractor, imagine we have a big city and we get all these batches of different 

responsibilities” (8). With this a limit to circularity, at least temporarily has been identified. “In a busy urban environment 

there are too many risk factors to be controlled, so it is too big of a risk, the quality cannot be guaranteed, therefore I think in 

urban environment most extreme circular business model, like road as a service for example in public space might not be 

possible” (5). 

5.5.2 Physical limits to CE 
A physical limit to circularity has been identified as well. First, the limit of using materials infinitely. Parts of products for 

example break, the durability of a product becomes lower over time, needing energy and perhaps input of raw materials again 



The Circular Economy And Cities: Applications, Limits And Barriers 

46  

to accommodate reuse. “I think CE is a sort of ideal picture to work towards, however it will never be 100% reality. You will 

need new inputs, parts will break, will degrade over time and at one point you cannot use all the different materials infinitely” 

(12). The second limit is in regards to the demand for used products. The current demand for products cannot be fulfilled by 

used materials, due to high consumption and production rates (12,18, 19,22).  

5.5.3 The Rebound effect 
Linked to this limit is the criticism of not fully addressing the consumption side of the existing economic system. As a 

consequence, a rebound effect (2.7.3) is expected (11,12). “Usually when resource efficiency increases it will not lead to people 

using less. They will use this increase deficiency to consume even more and make more products- keeping the input the same 

and making more products instead of making the number of products the same and using less inputs (12)". 

5.5.4 Limits to CE discussions 
CE has been criticized for little attention on the social aspect (1,11,15), reflected in the understanding of the concept (see 5.3), 

where it is mainly emphasized as a resource issue. The understanding of the concept seen as a more an innovation program, 

rather than a transition involving a social change as well, poses a temporal limit to further development of CE. However, this 

can be further developed in line with the CE concept discussions in the future. In the case of Utrecht, integration of the social 

aspect of CE is in development. In circular procurement for example (with tendering), the municipality requires a 5 percent 

social return in their contracts (8). Furthermore, a sharing car concept is active in Utrecht (4,11). These activities all contribute 

to the social aspect of CE in the form of stakeholder participation, bottom up initiatives and local sourcing of materials 

(2,9,13,17).  

Adding to the CE discussion and its limits, is the absence of addressing the role of consumer becoming a producer. In energy 

transition for example, consumers of solar energy become producers, (e.g. solar panels and production of electricity). In CE 

consumers are producing waste and becoming producers of resources as well, yet there is little attention in the policy making 

in regards to this topic (11). 

5.6 Conclusion on barriers and limits 

The analysis of the results shows that barriers of CE identified are interlinked and interconnected and can be found in layers. 

Regulatory barriers for example as laws and regulation, can influence the organizational structure of institutions and companies. 

This can furthermore dictate the financial structure and the markets. Likewise, the social and cultural perspectives of CE shape 

the consumer behavior, awareness and education and potentially influence the change in existing laws and regulations.  

The decision has therefore been made to graphically illustrate the barriers as separate subcategories, rather than main ones (e.g. 

regulatory, financial) in order to preserve valuable insight. Figure 5.2 represents the interconnectedness of the barriers within 

the city of Utrecht as identified by the interviewees and gives a general idea of the most frequently (viewed from top to bottom), 

to the least frequently identified ones.   

Laws and regulation, organizational barriers as well as awareness and consumer behavior are the most important barriers 

present according to the interviewees, followed by nonexistent financial support schemes. Lack of space within a city to 

facilitate CE activities and material storage is also an important barrier, equal to the need of specific skills and education. 

Undeveloped market for second hand materials, existing infrastructure, nonexistence of CE measuring tools, present budget 
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divisions within organizations, lack of technology advancement in regards to upcycling, lack of material databases and material 

quality monitoring are the least number of times identified barriers. See Appendix C on further details of the barrier analysis. 

Figure 5.1: Barriers to CE implementation in a city 

  

(Source: Own creation) 

Furthermore, an analysis of the three interview categories has been made (see Figure 5.3in Appendix D). It is a value add 

insight that illustrates the variety of perception of barriers. These shows a similar pattern as the discussions surrounding the 

definition of CE (see 2.7.1 and Appendix G). Differences can be clearly seen between all three categories, however further 

analysis on the these is out of scope of this thesis. Nevertheless, the results may serve as further research discussion points. 

In regards to the limits, a considerable low number of limits has been identified, namely 7, of which 4 main categories have 

been created.  Public space in a busy urban environment has been identified as a temporal limit (see 5.5.4). Physical limits to 

CE, as well as the rebound effect are equally important and could be preventing CE implementation in the later phases of the 

transition. 

Additionally, analysis has been made to present the current situation in regards to the level of circularity in Utrecht. The analysis 

included the identified barriers (see 5.4) in regards to the three main focus sectors as per municipality ambitions (see 4.4). 

Limits have not been included in the representation (see Figure 5.4) as the relationships and comparison between the limits and 

barriers was out of scope of this thesis. This is a general overview and is not based on the actual circularity of material flows. 

Rather it is a visual representation of what is currently possible in Utrecht in regards to the CE principles, based on identified 

barriers. 
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Figure 5.2: Current circularity in Utrecht, based on identified barriers 

 

(Source: Own creation) 

On the left side of the diagram sustainability is presented with high and low value. Similarly, the CE concepts (see 3.4) are 

presented in a pyramid shape, showing the most desirable component (e.g. reduce, redesign) to the least (e.g. remanufacture, 

recycle).  In terms of stimulation and implementation of CE, the circular procurement could be argued as being currently the 

most advanced. By tendering and purchasing (see 4.4.1), the market is stimulated to provide circular solutions. By applying 

the terms and condition into the procurement contracts, the influencing of the transition to CE is best achieved and can result 

in the use of all 5R’s of CE (see 3.4). Moreover, it is touching other domains as circular building and demolition and waste 

collection management, extending its influence. It is however currently hindered by organizational, financial, social and spatial 

barriers. 

Circular building and demolition on the other hand is currently facing financial, market, laws and regulations and social 

barriers. This is resulting implementing of mainly reuse and recycle principle. Reduce and redesign have been achieved with 

best practices (see 5.21), however the implementation on a larger scale is currently not possible.  

Waste collection and management is at the moment facilitating the recycling principle of CE, and is restricted by laws and 

regulations, social/cultural as well as technical barriers. Furthermore, the future of its development and the role in CE is still 

unknown (see 4.5).  
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6.1 Introduction 

In the previous chapter results of the empirical data gathering were presented (see 5.2- 5.5) and further summarized (see 5.6). 

In this chapter main conclusions are presented (see 6.2) and the discussion of the research continues to reflect on the research 

questions (see 6.3). Furthermore, the reflection on theoretical background (6.4) and methodology (6.5) are given. In the last 

section of this thesis recommendations for further research are highlighted (see 6.6). 

6.2 Conclusion  

Conclusion in this section summarize the results and further elaborate on three important narratives that have been identified 

and could be considered as points of attention in the process of transition to CE. First the relationship between the energy 

transition and CE (see 6.2.1) is presented, followed by education (see 6.2.2) and linear lock -ins (see 6.2.3). Further, future 

prospects of CE with the insights of transition theory are given (see 6.2.4). 

6.2.1 Energy transition and CE 
Energy transition as well as CE are seen as addressing sustainability issues, however less attention has been made to integrate 

the CE concept into the energy transition: “Most of the big cities, the G4, of which we work a lot together, most have energy 

program and the CE program next to it, there are different and separate programs “(5). 

There are several reasons for that: 1) the discussions surrounding CE in terms of the meaning of the concept itself are still being 

defined (see 2.7.1), 2) practices are limited to experiments and pilot projects (see 2.3.1), 3) the perception of the concept as an 

innovation program rather than a real transition, therefore 4) the concept itself has not reached a point yet, where social norms 

are pressuring the existing regime for an urgent change (see Figure 2.2 in 2.3.2). On the energy domain on the other hand, the 

transition is well underway, with top down regulation and interventions (see 2.3.1). To integrate CE into an already existing 

transition is therefore complex. Having said that, an opportunity of making energy transition as circular as possible is an idea 

that could be beneficial in helping accelerate CE into the next phase of the transition. There is a substantial concern that with 

energy transition, especially in the building environment, we are creating energy efficient solutions that are not circular and 

are actually producing waste for the future: “In a lot of cases in energy transition we facilitate technical measures on a building 

level that create the waste of the future because we do it in a non-circular way” (10), “(…) we are in the middle of the energy 

transitions, where solar panels are being installed, the use of electric cars is increasing as well as the sharing cars concept 

connected to solar panels being installed, however those come with new materials, new hardware and that is all very linear 

organized. There is not a good idea on how to reuse solar panels, nor a concept on how to create a circular chain for electric 

vehicle batteries” (18). 

Furthermore, energy transition might contribute to the reduction of CO2 emissions and be to a certain level beneficial to the 

environment, however the core of the problem is not addressed sufficiently, namely production and consumption. To exemplify, 

according to a report made by Climate Works Foundation in 2017, estimations have been made that lifecycle GHGs emissions 

(including emissions caused through consumption of imported goods) have actually risen by 11 percent over the period 1995-

2009 (Bequé et al., 2017). A sharp rise was seen from 2002 onwards when China joined the WTO.  Furthermore, estimations 

have been made, that approximately 22 per cent of global GHGs pass through the identified ‘loophole’. The EU on the other 
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hand is claiming that the GHGs emissions are on track of the 20 percent reduction target in 2020, compared to 1990 (Bardout 

et al., 2017). 

Combining the CE into energy transition and other domains, might in time develop ways to addressing these issues. Currently 

however, many cities including Utrecht treat the two transitions separately, missing the opportunity of exploring the integration 

pathway of the two domains in the construction sector. Moreover, in the Utrecht Provincial Spatial structure Vison of 2013, 

plans were made to build 68.000 new homes by 2028. Due to increased population growth of 4 percent between 2010-2016 

(CBS, 2018) as well as the financial crisis of 2008, a housing demand has increased even more.  To facilitate the gap in the 

housing market, the Province of Utrecht is planning to build 21.000 new homes until 2021 (Actie Agenda Wooningmarkt, 

2018). Given that new dwelling buildings need to be energy neutral as of 2020 (RVO, 2014; De Bouwagenda, 2017), emphasis 

will be made to facilitate this regulation. This raises the questions, whether this goal will be completed in a circular way, due 

to 1) a period of 3 years to fulfill this ambition, 2) the dominance of the linear construction practices and 3) the 

underdevelopment of circular building in the Netherlands and in Utrecht region.  

Likewise, the national ambition of building 1 million residential houses by 2050 (Transitieagenda Bouw, 2018) is also raising 

feasibility questions. It is estimated that 7.5 million already existing residential houses and 500.000 government and office 

buildings, shops and schools, will need to be renovated to meet the energy efficiency standards by 2020. According to 

calculations, this would mean an average of 1.000 buildings renovated per day, contrasted to a few dozen in reality. Continuing 

in this tempo, the expected year of accomplishment of these ambitions is in 2350 (De Bouwagenda, 2017). 

Additionally, to exemplify and confirm the non- feasibility of fulfilling these ambitions in a circular way is the fact that there 

is an existing mismatching of the specifications for new materials versus second hand ones (see 5.2.3.1). The energy parameters 

and specifications for materials in order to accomplish the EPC (Energy Performance Coefficient) standards are changed 

frequently, by NEN 7120 norms (Bouwbesluit, 2012) which are becoming stricter. The EPC of 0.4 in 2015 will become 0 in 

2020. Likewise, the standards for materials change accordingly, resulting in quick aging of used materials and preference to 

new ones. Consequently, building in a linear way is and will be creating waste problems for future generations.  

Nationally, efforts are being made to combine the Transition Agenda Construction and The Construction Agenda for 

implementation of circularity (Transitieagenda Bouw, 2018). Likewise, on a city level, the municipality and province of Utrecht 

are striving to integrate sustainability advisors and consultants in regards to projects of energy transition and CE initiatives (5). 

The question remains however on how this will be realized and to which extent the integration of circularity in energy transition 

can be achieved.  

6.2.2. Education 
A shift to CE implies a shift not only of the business models from offering a product to offering a service, but also the change 

in the whole supply chain. To realize the new opportunities in maintenance repair and circular building and demolition, new 

skills, competencies and knowledge are needed. This demands a workforce with a more technical and engineering skills and 

education, which is lacking nationally and regionally. Nationally the number of students in the technical branch in the past 10 

years has decreased by 4 percent (Monitor Techniekpact, 2017) and predictions are that the technical branch will have a 

shortage of 20.000 people yearly by 2020 (ING, 2017). “There are not enough people educated in this and that is a big problem 

nationally and in Utrecht. We have Mbo’s, however they have a hard time attracting students for more technical departments, 

as for example for the insolation and electro engineering branch. More or less and they are not yielding enough educated 

students who can be maintainers in CE in the future (18).”  
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Furthermore, a shortage of 40.000 people is expected due to the outflow of older employees in the construction sector in the 

coming 5 years (De Bouwagenda, 2018; Dutch government, 2018a). Additionally, there is a shortage of 70.000 professionals 

who have left the construction sector, due to the economic crisis and approximately 70.000 professionals in the construction 

and installation sector who will no longer be adequately qualified in 2020 (De Bouwagenda, 2018). Moreover, according to 

the CBS national statistics, results from 2015 show, that construction companies invest the least in education and extra courses 

of their staff (CBS, 2017), compared to other sectors. Faced with all these challenges in the construction sector, the feasibility 

of making the Netherlands circular in 2050 in the building environment is questionable. The entire sector needs new educational 

framework, attracting and retaining young talent, with a renewed portfolio of available programs. Having said that the financial 

support of the government to stimulate this change is crucial. Future challenges on this topic are summarized under the theme 

of Human Capital Agenda for the Construction, an action plan within the Construction Agenda (De Bouwagenda, 2018), 

currently in development in collaboration with the Construction Transition Agenda (Dutch government, 2018a). 

6.2.3 Linear lock-ins 
From a transition theory perspective, the biggest barrier at the moment to implementation of CE is the current waste 

management regime (see 2.3). The Dutch waste recycling rate (excluding major mineral waste) is one of the highest in Europe, 

reaching 72 percent and 81 percent (including mineral waste) in 2014 (Eurostat, 2018). The rate of mineral waste recycling is 

high as well, namely 99 percent in 2014 (Eurostat, 2018). However, despite the high recycling rates, statistics show that of 

actual recycled materials that entered the Dutch economy in 2014, only 9 percent were secondary materials, namely 48 billion 

out of the 549 billion. Relative to total consumption (221 billion kg), the share of recycled materials amounted to 22 percent 

(CBS, 2018b) in 2014. This exemplifies the linear characteristics of the current waste management regime. 

Furthermore, the creation of an efficient waste recycling system, has resulted in a creation of a rebound effect and a linear lock- 

in. To exemplify materials recycled in construction sector, usually in the form of granulate are downcycled materials, reused 

mainly as infrastructure foundations (The Dutch government, 2016). Due to the high recycling rates, the need has been created 

to reuse the produced secondary material. This has created a lock- in situation with a rebound effect (see 2.7.4), where 

construction of roads and consequently the use of cars is stimulated, resulting in extra environmental pressure in air and noise 

pollution, land use and loss of biodiversity. To illustrate, the total amount of roads in the Netherlands in 2015 totaled at 139.000 

km (CBS, 2016). The growth from 2010-2015 has resulted in additional 2000 km of new roads. Likewise, the use of cars has 

increased from 6,3 million in 2010, to 8,1 million in 2016, an average of 3.6 percent increase per year and a staggering 22 

percent increase in only 6 years (CBS, 2016). 

Moreover, the current regime supports waste stream maximization (Korhonen et al., 2017), as it leads to bigger profits and is 

well imbedded in existing economy. To exemplify on the EU level, trade within the EU of plastics, paper and cardboard, 

copper, aluminum, nickel and precious metals waste from 2004- 2016 has increased (EU Commission, 2018a). The national 

annual turnaround in waste in 2011, according to the Dutch Waste Management association, was 7 billion euros (Waste 

statistics, 2014). For comparison, the revenue of environmental taxes in 2018 amounted to 5.3 billion euros (Ministry of 

Finance, 2018).  In contrast to the current regime, the CE niche is emphasizing waste minimization (Gregson et al., 2015; 

Ghisellini et al., 2016; Murray et al., 2017), along with other focuses (see 2.7.1). Implementing CE principles, could result in 

decline of waste processing revenues (Dutch government, 2016) and consequently the development of resistance to change 

(Nevens et al., 2013). 

Additionally, if consumption and overproduction in the current regime are not addressed, CE will not have a great impact and 

will stay at a niche level (11, 22). The only existing environmental tax currently addressing overproduction is on the waste 
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disposal charges, where currently Eur 13,21 is charged per 1.000 kg of waste destined for incineration (Dutch government, 

2018b). There are no other existing regulations in regards to overproduction in the Netherlands yet. Discussions are however 

developing in regards to greening the tax system (3). The Dutch foundation Ex’tax Project has conducted research which 

shows, that greening the tax system in EU, would be beneficial. By lowering taxes from labor and increasing environmental 

ones, a stimulation would be made for companies to shift to a more circular business model. With this negative externality are 

expected to be minimized. In actual figures, according to Cambridge Economics, a tax shift of 13 percent equivalent of 554 

billion euros in EU, could increase employment by 2.9 percent. This would result in 6.6 million job creations, 8.2 percent 

reduction of CO2 by 2020, as well as savings 219 billion cubic meters of water savings (Ex’tax, 2016). However lower labor 

taxes can in fact lead to the rebound effect (see 5.5.3), as an increase in economic power of the consumer, might lead to 

increased consumption rates, resulting in stimulating production and minimizing the effect. 

Another linear lock-in situation to take into consideration for the future, is public space versus neo-liberal interest. As 

mentioned in the limits section of this thesis (see 5.5), the public space in an urban environment is at this moment a temporal 

limit. This is exemplified in the case of Croeselaan in Utrecht. However, as the transition to CE is in an experimental phase, it 

might be just a matter of time, before a circular solution as road service is implemented. This raises the questions of not only 

safety in public space, but also the question of legal power and inclusiveness, as the responsibility is shifted to the contractor, 

with most likely a linear business mindset. Furthermore, fragmentation of responsibilities leads to incoherent governance. 

Given the fact that 86 percent of all roads in the Netherlands falls under municipal jurisdiction (CBS, 2016), it is of great 

importance that the municipalities take steps to ensure, that the public interest overweighs neo- liberal ones.  

6.2.4 Future prospects of CE in Utrecht and the transition theory  
 

Transition dynamics from the viewpoint of niches, regimes and landscape (see 2.3.2) are valuable in predicting the future and 

understanding the present. Transitions are a long-term process and are characterized by shifts from one regime to another 

(Geels, 2011). In this section the development of CE in Utrecht has been highlighted through transition theory. Figure 6.1 is 

illustrating the current situation in Utrecht through the MLP-multilevel perspective and acceleration dynamics of a transition. 

CE is therefore understood as a niche and the current waste management (characterized by linear economy) as the regime. The 

landscape, surrounding regimes and niches is a mix of social values, political ideologies and macro- economic patterns (see 

2.3.2).  
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Figure 6.1: CE in Utrecht, understood through MLP and acceleration dynamics of a transition 

 

(Source: Own creation, based on Geels, 2011; Valkering et. al, 2017) 

Current waste regime is marked by lock-ins (see 6.2.3). Landscape development exemplified by the growth of social values 

towards sustainability (see 2.2), and with it the political shift towards CE (see 4), has put pressure on the current regime. This 

created an opportunity for the development of possible alternatives to the existing regime, e.g. CE. Individuals and front runners 

of the CE niche have and are experimenting with projects, developing networks, raising awareness and at the same time putting 

pressure on the current regime.  

Niches are needed and important as they provide the starting point of a systematic change (Geels, 2011). Therefore, the 

understanding of the niche transition acceleration dynamics (see 2.3.2) is a value add. Partnering is Utrecht is happening in all 

three selected CE focuses (see 4.4), where alliances are developing (see 4.4.3) with the main goal of knowledge and experience 

sharing (e.g. U10, Circle region Utrecht and G4). Circular procurement (see 4.4.1) is showing all signs of accelerations, due to 

the financial power and direct connection and influence to the market. In circular building and demolition this has not reached 

that point yet. Some of the identified barriers (see 5.4) obstruct the instrumentalization and embedding. In waste management 

status quo (in terms of acceleration dynamics) remains (see 4.5) and only partnering is observed. 

The lack of acceleration dynamics in circular building and demolition as well as waste collection and management are mainly 

due to 1) the CE niche still being in early stages of the development 2) ongoing debates on the concept, 3) the lack of general 

urgency to shift to CE, 3) the lack of transparently of the financial support from the government (see 4.5), 4) non-existing local 

strategy on CE and 5) the identified limits and barriers (see 5.4- 5.5).  

The municipality of Utrecht as well as the region of Utrecht have high ambitions in regards to CE. Acceleration dynamics are 

important to facilitate the transition to the break-through/ acceleration phase (see 2.3.1), where the niche gets elevated and 

influences the transition to a new regime and a shift to CE.  What is needed to accelerate the transition to the next phase is 
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keeping the momentum going, stimulating the development of a narrative and increasing the diversity of networks and 

coalitions. This leads to self-organization, public awareness, acceptance of alternative options and market development. In time 

this will produce enough pressure to create a window of opportunity to shift to a new, more sustainable regime (see 2.3.2).   

However, there are some action points needing attention to ensure further development of CE in Utrecht:  

1) a coherent strategy and vision on CE, including the definition of CE and indicators of CE measurement,  

2) a financial structure and support in regards to CE initiatives,  

3) stimulation toward CE implementation into other domains, namely energy transition, 

4) promoting awareness and intra-organizational change to facilitate CE implementations. 

6.3 Reflection on the research questions 

In this section research the main research question will be discussed along with the stated sub questions. 

 

1. What circular economy activities are currently feasible within the city of Utrecht, whilst transitioning to a sustainable 

form, and what are the limits and barriers to such a transition? What has been already achieved in regards to 

circularity? 

CE is in Utrecht region is in a development phase of transition, where experimentational projects are taking place and are 

needed for further development. Best practices (see5.2.1) and are seen as an opportunity for learning and sharing experience 

and knowledge in hope for the transition to reach the next stage, namely the acceleration phase. In the construction sector this 

translates to the efforts, of building as circular as possible, introducing modular building (see 5.2.1) in a combination with the 

new business models (see 4.4.1). The ambition is present (see 4.4), however the implementation lacks action, partially 

obstructed by several barriers (see 5.4): 1) Regulatory, with laws and regulations preventing the reuse of second hand materials, 

2) institutional with organizational linear structures in regards to the division of labor, 3) financial with scattered financing 

schemes and undeveloped market to support these projects, 4) social, with lack of knowledge and education needed to facilitate 

circular building and demolition, and 5) spatial, with lack of space for circular activities. Due to the stated barriers, reuse, 

remanufacture and recycle are currently feasible (see 5.6). 

In regards to circular procurement, progress has been made and the set targets have already been achieved (see 4.4.1). Some 

barriers (see 5.4) however have been identified as well: 1) Spatial in regards to storage of second hand materials 2) 

organizational in regards to the division of work and 3) financial in regards to division of budgets. In terms of limits, public 

space has been identified as being the potential for not being able to apply CE, due to public safety reasons (see 5.5.1). Circular 

procurement is interrelated and is touching the domains of circular building and demolishing as well as waste collection and 

management. Therefore, the feasibility of circularity is high, namely all 5R’s (see 5.6). 

The role of waste collection and management in CE is uncertain at this point (see 4.4.2 and 4.5). The municipality’s ambition 

is stimulating better separation of household waste and prevention of waste, yet this does not deviate from the past and current 

role of waste management. There are projects that have been accomplished, as Dynamic Waste retrieval with appliance of 

smart technologies, minimizing carbon footprint, pilot project Waste stream Stadskantoor to address the issue of waste 
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separation in high buildings and apply the findings in other ongoing project related to separation. However, the barriers faced 

are mainly social related to awareness and waste separation. Feasibility in terms of circularity is limited to recycling (see 5.6). 

2. How is the transition towards a circular model directed and managed at the city level? 

Implementation of CE at the city level is in progress (see 4.4). Ambition of implementing CE is high, yet a concrete strategy 

is missing (see 4.5). 

The role of the municipality is two sided. On one hand it is stimulating the development of CE through urban planning, market 

development with tendering and purchasing and is a necessary partner in the construction side, through facilitating building 

permissions. On the other hand, it is a public institution, with public funds and therefore has a limited scope of influence in 

regards to investments and regulations. Furthermore, the dependency on the national government is amplified by the current 

political atmosphere and focus preferences (energy transition versus CE). Moreover, as the government is stimulating self-

organization, rather than top down regulation (Dutch government, 2017), it can also be argued that the scope of influence with 

participation in larger networks and city deals, is further limited by different purchasing and political powers of other 

municipalities (e.g. The Hague and Amsterdam).  

Additionally, the current reliance on the market parties for circular solutions can indeed be stimulating and proves to be 

beneficial for the current development phase of CE, however a lack of vision, strategy and creativity can lead to the reversed 

roles. To exemplify, a situation could be created, where the current linear market takes the lead in decisions making and 

becomes a barrier and perhaps in time a limit to circularity.  A strong vision on CE and an accompanying strategy are necessary 

in preventing this from happening.  

6.4 Theoretical reflection and scientific relevance 

The base of the theoretical framework was formed by three concepts: CE, transition theory and sustainability (sustainable city). 

Understanding these on a city level enabled further analysis of the current situation and the development of CE in Utrecht. By 

understanding the core principles of CE and sustainability, it offered an opportunity to assess the feasibility of circularity. 

Through the transition theory the path as well as dynamics were evaluated, with insights for future development. 

Gap in knowledge on barriers and limits, as well as the feasibility on circularity per specific city focus topic have been addresses 

with this research. Furthermore, by analyzing the existing and possible developing bottlenecks in the future, it contributes to 

understanding of the CE concept, needed to a successful implementation on a city level. Involving a variety of experts on CE, 

a broader perspective and valuable insights have been identified and elaborated in details in the results (5.2- 5.4) and conclusion 

sections (see 6.2) with recommendations for future research (see 6.5). 

6.5 Methodological reflection 

This research was started with a development of a joint research proposal, executed together with colleagues Joey ten Cate and 

Kieran Johnston- Campbell. By joining forces, information, thoughts and experiences have been shared and were beneficial to 

this research. Joint sessions with colleagues as well as the supervisor enabled a systematic development of the thesis structure 
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as well as main narratives and focus. Working together on the proposal, a unanimous methodology was created, to serve the 

needs of summarization of the post thesis results with the intention of publishing. 

In regards to the conducted interviews, the aim was to conduct a minimum of 20 interviews, involving various stakeholders 

from institutions, experts, selected industry and possible journalists. The goal was likewise to have equal number of 

interviewees per interview category. This proved to be challenging in reality, due to short time schedule, language barrier and 

the extended number of students apparently working on this topic in Utrecht area. A number of interviews requests were 

rejected by Industry, for these reasons, hence the lower number of interviewees in this category. The category journalist has 

been abandoned, due to insufficient interviewees available. Nonetheless, the goal has been achieved for interview category 

Institutions and Experts, namely 10 and 8 interviewees. Less correspondents were available for Industry, namely 6. 

Furthermore, due to time schedules and difficulties in finding suitable interviewees on the municipality level, these were 

conducted as last. This proved to be a disadvantage as the content analysis beforehand was missing valuable information. 

However, conducting the interviews on a city level in the later stage proved to be beneficial as well, as one of the municipality 

policies had just been finished and published at the time of the interviews. Likewise, the broader view and extensive information 

gathered from previous interviews have been beneficial to the later conducted in depth discussions. 

In regards to the results analysis, the decision was made to perform several coding techniques, involving partially Atlas.ti, 

partially manual coding and mostly Excel analysis. In order to avoid losing valuable information, a constant comparison and 

triangulation has been conducted.  

Limits and barriers definition, proved to be challenging for the interviewees to understand and distinguish between the two. 

Consequently, the decision has been made to leave the definition of limits open for interpretation, therefore some identified 

limits are deviating from the definition of Ghisellini et. al, 2016 (see 3.4) A simplification of the definitions could prove to be 

beneficial for further research.  

Overall, interviewees were very interested in the research topic and have therefore requested results to be sent to them upon 

completion, with the possibility of implementing them in their own research and knowledge base.  

6.6 Recommendation for further research  

This research has addressed the applications, current limits and barriers of CE in the cities on the example of Utrecht.  

Furthermore, the feasibility of CE principles per selected focuses and the transition acceleration dynamics were identified.   

Findings have led to the following possible future research topics: 

1. Implementation of energy transition and CE 

Can the implementation of CE into the energy transition contribute to acceleration dynamics of both transitions? 

2. Relationship between limits and barriers of CE 

When does a barrier become a limit and are limits only permanent? 

3. Feasibility of 100 percent circularity within a specified sector 

At which geographical scale is 100 percent circularity feasible? 

4. Measurement of CE impact 

Which indicators are best for measuring the impact of circularity in regards to economic, environmental and social 

aspect?  
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APPENDIX A: INTERVIEW GUIDELINE- INSTITUTIONS, EXPERTS AND INDUSTRY  

 

1. INTRODUCTION 

I am a Master student of Environmental Geography at the University of Amsterdam and I have received your contact 

information from X. 

I am doing research in regards to Circular Economy (CE) for my Thesis, particularly interested in the applications, limits, and 

barriers of the circular economy on the city level (in Utrecht). I am looking at CE from the sustainability perspective, linking 

it to the transition theory. The main research question is, therefore: 

“What circular economy activities are currently feasible within a city whilst transitioning to a sustainable form, and what are 

the limits and barriers to such a transition?” 

To better understand the topic, I am conducting interviews with the relevant experts and stakeholders involved with CE. 

This is a semi structured interview and for the purposes of transcribing I will be recording this session. Do you have any 

objections to this? Please also note that for the reasons of anonymity your name and/or the organization, company, initiative 

will not be stated in the thesis. Interviewees will be mentioned and quoted with assigned numbers. 

 

2. QUESTIONS 

 

1. Can you briefly describe your role at the organization/ company? 

2. How do you understand the concept of CE? What are the core components, goals, elements that are important? 

3. Why is CE concept gaining so much importance in the last few years in your opinion, especially on a city level? 

4. How do you see the development of CE in the future in cities/ Utrecht and in which phase are we in now? 

5. What is the organization/ company doing in regards of CE stimulation and implementation? How is that financed? 

6. What are the main challenges/barriers of implementing CE in (general, specifically on the city level, per project) in 

your opinion? 

7. What are the limits to CE, circularity in a city context? 

8. What is actually needed in your opinion to accelerate the CE transition to the next phase/ level? 

9. CE is mostly emphasizing the environmental and economic aspects, yet it has been criticized for not fully addressing 

the social aspect (jobs, health, well-being) of sustainability transitions? Do you agree with that? If so, how can that be 

more stimulated, what is needed? 
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APPENDIX B: CONDUCTED INTERVIEWS DETAILS 

Table 5.1: Conducted interviews in detail 

INTERVIEW 

CATEGORY 

INTERVIEW 

NUMBER 

ROLE DATE INTERVIEW 

TYPE 

INSTITUTIONS 1 Government 24/04/2018 telephone 

 2 Government 26/04/2018 telephone 

 3 Government 30/04/2018 telephone 

 4 Government 18/04/2018 in person 

 5 Government 03/05/2018 telephone 

 6 Government 08/05/2018 in person 

 7 Government 08/05/2018 in person 

 8 Government 14/05/2018 in person 

 9 Government 14/05/2018 in person 

 10 Government 14/05/2018 telephone 

EXPERTS 11 Academic 25/04/2018 Skype 

 12 Consultancy 25/04/2018 telephone 

 13 Consultancy 20/04/2018 telephone 

 14 Consultancy 20/04/2018 telephone 

 15 Non- 

governmental 

19/04/2018 telephone 

 16 Consultancy 23/04/2018 telephone 

 17 Academic 01/05/2018 in person 

 18 Academic 16/05/2018 Skype 

INDUSTRY 19 Construction  24/04/2018 telephone 

 20 Construction  18/04/2018 in person 

 21 Construction  18/04/2018 in person 

 22 Construction  01/05/2018 in person 

 23 Construction  02/05/2018 telephone 

 24 Construction  08/05/2018 telephone 

(Source: Own creation) 
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APPENDIX C: RESULTS OF THE BARRIERS ANALYSIS 

Table 5.2: Results of the interview analysis 

 ALL INSTITUTIONS EXPERTS INDUSTRY 

INSTITUTIONAL/ 

REGULATORY 

Organizational 

Laws and regulations 

 

 

8 

11 

 

 

4 

4 

 

 

2 

5 

 

 

2 

2 

FINACIAL/MARKET 

Financial scheme 

Budget divisions 

Market 

 

6 

2 

3 

 

4 

2 

1 

 

1 

0 

0 

 

1 

0 

2 

CULTURAL/SOCIAL 

Education 

Awareness, consumer 

behavior 

 

4 

8 

 

3 

2 

 

1 

3 

 

0 

4 

SPATIAL 

Storage and lack of space 

Infrastructure 

 

5 

3 

 

3 

2 

 

1 

0 

 

1 

1 

TECHNICAL 

Material quality 

monitoring 

Material database 

Technology advancement 

CE Measuring indicators 

 

1 

 

1 

2 

3 

 

1 

 

0 

2 

2 

 

0 

 

0 

0 

1 

 

0 

 

1 

0 

0 

TOTAL 57 30 14 14 

(Source: Own creation) 
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APPENDIX D: RESULTS OF BARRIERS PER INTERVIEW CATEGORY 

Figure 5.3: Results of barriers per interview category 

 

(Source: Own creation) 
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APPENDIX E: PHOTOGRAPHIC MATERIAL OF BEST PRACTICES 

 

HOF VAN CARTESIUS 

Pictures 1 to 4: Phase 1- Unique look, due to diverse second-hand material use; 5 

Picture 5: Phase 2- Building of circular storage facility 

 

(Author: M. Elfering Petrovic, 01/05/2018) 

 

CROESELAAN 

Pictures 1 and 2: Transformation of the Croeselaan (under construction) 

 

(Author: M. Elfering Petrovic, 01/05/2018) 
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THE GREENHOUSE 

Pictures 1 and 2: The Greenhouse views front;  

Picture 3: The vegetable and herb nursery; 

Pictures 4 and 5: Conference rooms;  

Picture 6: View of the restaurant located downstairs 

(Author: M. Elfering Petrovic, 01/05/2018) 
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APPENDIX F: CIRCULAR POTENTIAL OF UTRECHT 

Table 4.1: Circular potential of Utrecht in 2016 

 

Evaluated Material streams Economic 

importance 

of the 

sectors 

Circular potential 

for Utrecht (in value 

Euro and/or 

employment) 

Priority 

Material 

stream 

scale 

Circular construction and 

demolition 

66% 180 million, 1500 

jobs 

1 

High quality processing of 

electrical and electronic 

waste 

6% 42,2 million, 310 jobs 2 

High quality biomass 

processing 

 

4% 36,9 million, 270 jobs 3 

Circular design of interiors 

of buildings 

 

15% 16,4 million 4 

High quality processing of 

textiles, mattresses and 

carpets 

3% 4,4 million, 110 jobs 5 

Circular activities 

concerning the high- quality 

recycling of bulky waste 

streams 

3% Not applicable N/A 

High quality processing of 

diapers and incontinence 

materials 

3% Based on calculation 

no added value 

N/A 

TOTAL  280 million, 2.100 

jobs 

 

 (Source: Bastein, 2016) 
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APPENDIX G: CE DEFINITIONS 

Table 2.3: Examples of CE definitions 

DEFIINITION AUTHOR 

An industrial system that is restorative and regenerative by design. Ellen MacArthur 

Foundation, 2013 

Regenerative system in which resource input and waste, emissions 

and energy leakage are minimized by slowing closing and narrowing 

material and energy loops. 

Franco, 2017 

A way to decouple economic growth from environmental burdens. Gnome et al., 2017 

 

CE is an SD initiative with the objective of reducing the societal 

production systems linear material and energy throughput flows by 

applying material cycles. Renewable and cascade- type energy flows 

to the linear system. CE promotes high value material cycles along 

more traditional recycling and develops system approaches. to the 

cooperation of producers, consumers and other social actors in SD 

work. 

Korhonen et al., 2018 

A generic term for reducing, reusing and recycling activities 

conducted in the process of production. 

Naustdalid, 2017 

A successor to the practice of old school “reduce, reuse, recycle” 

mantras, these examples of unconventional material repurposing help 

illustrate much hyped CE- an ambitious and more marketing-

friendly, rethinking of how product materials and packaging can be 

cycled back into supply chains. 

Hepler, 2015 

CE is a simple but convincing strategy, which aims at reducing both 

input of virgin materials and output of wastes with closing economic 

and ecological loops of resource flows. 

Haas et al., 2015 

CE could be considered as a path to sustainable development where 

industrial symbiosis in eco- industrial parks (EIP’s) constitutes an 

important segment of this strategy. 

Zheng et al., 2009 

The main goal of CE is to increase the resource efficiency use within 

the urban and industrial waste, through the means of promoting and 

adopting, closing the loop production patterns. 

Ghisellini et al., 2016 

CE is based on the business model principle of which aim is to achieve 

sustainable development (on micro, meso and macro level) with 

reducing, reusing, recycling and recovering materials in production, 

distribution and consumption processes. 

Kirchherr et al., 2017 

(Source: Campbell- Johnston, 2018; Jesus et al., 2018) 
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