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Abstract 

The CE is a concept that can be pursued to move towards an economy in which what is regarded as 

waste today can enter the economic cycle again as a resource. The concept of a CE acknowledges the 

constraints of limited natural resources and offers an approach to cope with them to move towards a 

more economically, socially and environmentally sustainable world.   

The aim of this thesis is promoting business and environmental sustainability on local, incentivating a 

CE system using IS as a tool.  

Using IS as a tool means to analyse regulation at the Eu and national level, understand the barriers and 

drivers, especially in the waste management field. Important contribution has been done by the 

literature, where Critical Factors, suitable Business Models, Coordination Policy Level, IS type of 

approach, help to frame, while case studies and stakeholders help to square the circle. 

 

Keywords: Circular Economy, Industrial Symbiosis, Sustainable Development, Municipality, 

Regulation, Policy, Upcycling. 
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1. Introduction 
 

The European Union's economy is currently losing a significant amount of potential secondary raw 

materials present in the waste stream. 

In 2011, the European Union produced a total of about 2.5 billion tonnes of waste; as for urban waste, 

for example, only a small amount was recycled (40%), while the rest was placed in landfills (37%) or 

incinerated (23%), with a loss of about 500 million tonnes of waste that could have been recycled or 

reused. In the EU, there are also big differences between Member States in the implementation of 

legislation: in 2011, six countries managed to contain less than 3% of municipal waste landfilled, while 

another 18 lost more than 50 % of these resources by landing them in landfills, sometimes even with 

peaks of 90% and over. (EC COM(2014) 397 final, s.d.)  
 

Resources can be used even more efficiently, with significant economic and social benefits. In a more 

resource-efficient perspective, turning waste into resources is a decisive factor for closing the loop in a 

CE (EC COM(2014) 397 final, s.d.), among design out waste, think in cascades, building resilience 

through diversity, work towards energy from renewables, and think in a system. (Ellen Macarthur 

Foundation - Circular Economy Overview, s.d.) 

Local politicians, citizens, and local industries are also beginning to become aware of these issues, such 

as each waste has still its own value, and issues related with pollution, cost and availability of natural 

resources. The awareness has gained more importance and attention in the last years, and many 

concepts and tools have been developed.  

 

1.1 Research Problem  
 

Valuable materials are leaking from our economies. In a world where demand and competition for finite 

and sometimes scarce resources will continue to increase, and pressure on resources is causing greater 

environmental degradation and fragility, Europe can benefit economically and environmentally from 

making better use of those resources. 

Starting from the industrial revolution, the development of our economies took place in the name of the 

linear economy model, where “linear” refers to the cradle-to-grave flow of most natural resources (also 

described as “take-make-waste”) (Accenture, 2015). This linear flow is the consequence of historically 

abundant, available, affordable and cost-effective resource supplies leading companies and nations to 

focus on supplying customers an ever-increasing throughput of goods. In the linear model, 

environmental impact is largely unaccounted, and incentives to minimize waste during use and product 

end-of-life are weak (Geisendorf & Pietrulla, 2017). 
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After usage, products are regarded as “waste” while even in today’s system they contain or even 

constitute valuable resources. (Technopolis, 2016)   

Moving from this linear economic model to a circular economy entails much more than to recycle as 

much as possible of the materials contained in products at the end of their usage-phase. It includes 

among others: 

• Strategies that improve the reuse, remanufacturing, repair and recycling of products through, for 

example, an adapted product design; 

• Strategies to stimulate new consumption patterns, for example in the way people buy, use and 

“dispose” goods. Examples include sharing by consumers as well as businesses. 

• The potential and the need to establish new business models such as the leasing of materials 

(leasing to other business) and products (leasing to consumers). This is also important to enable 

the private sector to operate profitably in the context of a circular economy. (Accenture, 2015). 

In general, cities may use all of these principles listed above to promoting business and environmental 

sustainability but there are some issues to address. From the coordination policy point of view, cities 

belong to nations, which implement policies at national and sub-national level (Costa, Massard, & 

Agarwal, Waste management policies for industrial symbiosis development: Case studies in European 

countries., 2010), Different critical factors for success and limitation (Brand & Bruijn, 1999) boost and 

obstract the development of CE practices, regardless of national or sub-national policies: technical, 

informational, economic, politic and organizational barriers. Thus, in each city a different approach in 

applying CE can be found. 

Barreiro, 25 minutes far from Lisbon, is, in this master dissertation, the context for the test and the 

validation of CE-related initiatives. Barreiro was in one of the largest industrial areas in Portugal and 

some CE facilitators were found as the popular associative organization, which is still playing an 

essential role in the Municipality. Nowadays, heritage about textile, cork, steel industries and mechanical 

services makes visible abilities and activities, related somehow to CE, in different associations, more 

than 180 in the whole Barreiro. (CM-Barreiro 1, s.d.)  

1.2 Objectives  
The overall goal of the thesis is contributing to promote CE on local, through the IS and upcycling tools, 

in order to define possible barriers and drivers for a development of CE activities at a community level. 

A "shape funnel pattern" framework has been developed/organized in order to achieve the above cited 

goals. 

The Master dissertation will be structured to achieve the following intermediate objectives. 

1) A comprehensive literature review of the CE related concepts (with a major focus on IS tool), analysis 

of international and Portuguese policies and regulation.  
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2) Analysis of international case studies in particular cities who boost CE activities, in order to 

understand the main key dimensions 

3) A comprehensive understanding of the Barreiro context and its approach to the CE activities from a 

citizen point of view.  

4) Analysing and comparing examples of CE projects in Barreiro and international case studies in order 

to get relevant contribution points for improving actual CE examples and suggesting new ones in the 

Barreiro context.  

5) Exploring the CE topic in greater depth and breadth and getting a broader view from locals and 

especially people who deal with CE activities through interviews and a questionnaire.  

6) Defining roles and actions for promoting business and environmental sustainability in Barreiro. 

In order to achieve those objectives, the following research question was used: 

Is it possible to create addeed value at the local level through CE tools, as IS and Upcycling?  

1.3 Research Methodology 
 
The research methodology used in this master dissertation includes, at the beginning, a qualitative 

approach. Through semi-structured interviews many data have been collected and organised in a 

meaningful way.  

The interviews constitute primary source of information, and help to identify the focal theme of this thesis, 

such as identifying drivers, barriers, and important contributions in order to analyze how to promote 

business and environmental sustainability on local. Interviewees have been selected with the goal of 

gaining insights from the full range of stakeholders, at the international, national and local level. 

Meetings with experts were also held in order to obtain relevant data concerning regulation and policy 

barriers and drivers. 

A further way to meet experts was the participation to workshops regarding the CE issues in Portugal, 

such as "ECO.BIO", "Plano de Açao-Economia Circular em Portugal: 2017-2020 Breve Prospettiva 

Juridica", and "Liderar a Transicao1 which was essential in order to understand policies, regulation, 

trends and CE examples in Portugal. Attending these meetings was a good opportunity to talk with 

important stakeholders, clarify doubts, and interview them.  

Participation to a CE-Raw Materials international summer school2 for a better understanding of the CE 

concept at the EU level was useful as well. 

Get to know important stakeholders at the local level somehow involved in such activities, like Mayor, 

Vice-Mayor, assessors, associations, and companies was relevant and of great interest.  

Furthermore, the author, in order to be focused on the local context, was hosted by one of the 

associations involved in CE daily activities, ADAO (Associação Desenvolvimento Artes e Oficios).  

																																																													
1
	"ECO.BIO" organized by Minister of Environment (21, June 2017), "Plano de Açao-Economia Circular em Portugal: 2017-2020 

Breve Prospettiva Juridica" organized by VdA (28, June 2017), and "Liderar a Transicao" organized by APA (26, September 2017) 	
2
	CE-Raw Materials international summer school held in Trento (4-11, September 2017)	
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First hand observations from the field (preliminary meetings and informal interactions) also helped to 

collect primary data in a more effective way. 

Then, this thesis will adopt the survey design for the generation of quantitative data too, to strengthen 

the thesis with a further contribution from Barreiro locals. ADAO in particular has been used as 

observation point.  

A survey was chosen because it does neither interfere with naturally occurring events nor does it try to 

control them, simply drawing a snapshot of what is happening usually by asking people about it.  

1.3.1 The research methodology path 

This master dissertation consisted of a hybrid of action research and case study research. 

O´Leary (O'Leary, 2005) defines action research as: 

“Research strategies that tackle real-world problems in participatory and collaborative ways in order to 

produce action and knowledge in an integrated fashion through a cyclical process. In action research, 

process, outcome and application are inextricably linked.”  

Dick (Dick, 2002) adds that action research is a process of acting then reviewing results, searching for 

continuous methodological improvement by seeking change and understanding. As shown in Figure 1, 

four basic themes are accomplished through the establishment of a spiral of cycles constituted by: 

planning, acting, observing and reflecting (Masters, 1995). Action research identifies a practical 

problem, helps to understand it and attempts to implement solutions in the given context (O'Leary, 

2005).  

To some extent, this approach was considered suitable for this Master dissertation, since it was done 

mainly on-site and based on interactions with locals, and interaction with stakeholders. In this context, 

some problems are identified and ways to deal with them were proposed.  

 

 

 
Figure 1: Cycles in action research Source: Adapted from (O'Leary, 2005) 

	



	

	

5	

1.4 Master dissertation structure  
 
This master dissertation is composed by the under mentioned six different stages: 

1. Problem characterization  

2. Literature review  

3. Shape funnel pattern development  

4. Validation model  

5. Discussion and conclusions 

1. The first step consists of characterising and contextualising the studied problem (which was already 

carried out in the section 1.1). The different topics researched are introduced as well as the motivation 

to investigate them. A qualitative methodology will be used with in-depth interviews, as well as a 

quantitative approach through an on-line questionnaire.  

2. This research will be supported by an exhaustive literature review (second step) aiming at identifying, 

analysing and evaluating a collection of relevant data and indicators based on the identified problem 

subjects.  

3. An analysis of the collected data will be conducted by comparing examples of CE activities at 

international level (case studies) and in Barreiro in order to get relevant contribution points for suggesting 

new CE practical cases in the Barreiro context. (third step) 
4. The fourth step consists of validating the methodology developed on the first step. Meaningful data 

units will be generated and classified. The key concepts will be compared in order to extract some key 

themes which are the basis of the CE.  

5. The fifth step concludes the Master Thesis. It consists of drawing the main findings and conclusions 

of the Master Thesis and on defining the topics for future research. 

 

2. State of the Art 
 

In the present chapter, the underlying theoretical concepts are addressed.  

Section 2.1 presents the topics of sustainability and sustainable development at the municipality level.  

Section 2.2 presents the IE concept, explaining its three dimensions: analytic, proactive and 

methodological.  

Section 2.3 defines CE and it presents the difference between the linear economic model and the CE, 

from which it emerges that CE is related to improve the reuse, repair and recycle, to stimulate new 

consumption patterns, and to establish new business models. 

Industrial Urban Metabolism is defined and addressed in Section 2.4, where a similarity with Ecosystems 

Metabolism is taken into account. 

In Section 2.5 the concept of IS is defined, its synergic effects, its benefits, its three models from the 

organizational point of view, in particular at the regional level, its development during its stages, and last 

but not least, the barriers hampering its sound deployment. 
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Finally, in the last section of this chapter, conclusions are drawn and discussed.  

2.1 Sustainability concepts 
 

“Sustainable development is a way to understand the world as a complex interaction of economic, social, 

environmental and political systems. It is also a normative or ethical view of the world; in this sense, it 

urges us to have a holistic vision of what a good society should be.” (Sachs, 2015)  

The definition of Sustainable Development has been given by the Brundtland Report (World 

Commission on Environment and Development, Our Common Future), released in October 1987, as 

“development that meets the needs of the present without compromising the ability of future generations 

to meet their own needs”. (Brundtland, 1987)   

Its multi-dimensional model is then supported by spheres or domains, which were recognized as 

"economic, environmental and social" or "ecology, economy and equity" (United Nations, 2014). 

Sustainable development consists of bringing these three domains into equilibrium. 

 

 

 
Figure 2: Sustainable Development as a result of Social, Environmental and Economic Developments. 

  (HLMS Sustainability Solutions, s.d.) 

 

Goodland (1995) recognized that human economy is characterized by the use of environmental 

resources (for instance raw materials, energy, water, etc) and their subsequent return to the 

environment as potentially harmful wastes. Environmentalists such as Robèrt (2002), in collaboration 

with policy makers, including EU ones, agreed that if we continue at this rate of environmental 

consumption and degradation, we will soon get to a point where the threshold of environmental 

capacities is reached resulting in a “profound effect upon the ability of all peoples to sustain human 

progress for generations to come” (WCED, 1987). Some authors like Scipioni, Mazzi, Mason, & 

Manzardo (2009) highlighted the fact that the multi-dimensional objectives of sustainability (economic, 

environmental, and social aspects) might be effectively realized by acting locally and in particular the 

urban context. Regarding the local context, Bridger and Luloff (1999) stated that the ideal sustainable 
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community can be defined along five dimensions: increased local economic diversity; self-reliance; 

protection and enhancement of biological diversity and careful stewardship of natural resources; social 

justice; reduction in the use of energy and improved management and recycling of waste products. 

Thanks to all those inputs, nowadays, among the 17 United Nations Sustainable Development Goals, 

there is one specific goal, related to cities and communities: to make cities and human settlements 

inclusive, safe, resilient and sustainable (United Nations, 2015). This is an important action and matter 

for promoting business and sustainabibily in a community-based project, as this thesis’ aim. As PWC 

stated (PwC, 2016), cities are economic powerhouses, but also social and environmental problems are 

concentrated in urban spaces. In order to avoid social and environmental issues, in a sustainable 

community, important is the companies’ role: they need to carry�out social and environmental impact 

assessments and engage community stakeholders. This is an important matter, because without the 

community engagement, companies still run the risk of pushback against certain activities, as CE can 

be. 

2.2. Industrial Ecology  

 
The concept which investigates material and energy flows through society’s systems mimicking those 

of natural ecosystems is Industrial Ecology (IE), and it has existed for a long time, but it emerged as a 

research field in the 1980’s (Frosch & Gallopoulos, 1989), (Graedel, 1996). Over time, IE has evolved 

into a multi-disciplinary field of applied research, policy and industry practice (CECP, 2007). A common 

definition of IE is provided by White (1994): 

“The study of the flows of materials and energy in industrial and consumer activities, of the effects of 

these flows on the environment, and of the influences of economic, political, regulatory, and social 

factors on the flow, use, and transformation of resources”.  

Waste management plays a central role in this concept and should be used as a material source 

(Ghisellini, Cialani, & Ulgiati, 2016).  

It can be said IE has three dimensions: analytic, proactive and methodological, as shown below.  

It is analytic because IE tries to understand “how the industrial system works” (Erkman, 1997). IE is 

proactive (Berkel, Willems, & Lafleur, 1997) as it provides ideas for governments and companies alike 

about how to contribute to a more sustainable economy. It is methodological because IE wants to include 

regulation within the industrial system and its “interaction with the biosphere” (Erkman, 1997).  

IE, then, takes the perspective of a biological ecosystem to examine industrial processes (Allenby, 2000) 

and aims at restructuring industrial processes for compatibility with the natural ecosystem. 

The analogy with the natural ecosystem, where all waste created is reused by other organisms within 

the system, fuelled only by renewable energy from the sun, is the model for IE. Apart from this aspect 

of the “ecology” part of IE, it can also be seen in a wider context: the ecology part of IE is an analogy 

with biological ecology. Its physical and chemical parameters can be an example; an organism uses 

resources and impacts its environment. Whether it is a biological or technical organisms its interactions 
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can be restructured, and the cyclical system of material usage within biological ecology can serve as a 

good metaphor for the restructuring of the industrial system to achieve sustainability. 

 

2.3 Circular Economy 
 

The concept of CE has gained significant traction nowadays. Scholars, governments, and 

nongovernamental organizations have recognized the apparent appeal of closing material loops, 

reusing and recycling industrial “nutrients” to extract their maximum value with minimum waste (Frosch 

& Gallopoulos, 1989) (Ellen MacArthur Foundation, 2013) (Zink & Geyer, 2017). There are many 

“schools of thought” regarding CE, that share a central theme, but differ in their intend outcomes and 

optimal implementations. (Ibid.) 

 

2.3.1 The definitions 

 

Since late 2014, many have been the definitions of CE: for instance, (Kirchher, Reike, & Hekkert, 2017) 

114 definitions has counted. Of these, 3 have been chosen, for their relevance, by the author. 

The “official” one: CE is defined as an economy “where the value of products, materials and resources 

is maintained in the economy for as long as possible, and the generation of waste minimised”. In its ‘CE 

Package’ (EC COM(2015) 614 final , s.d.), the EC wants “to help European businesses and consumers 

to make the transition to a stronger and more CE where resources are used in a more sustainable way.”   

The most “famous” defined by Ellen MacArthur Foundation (MacArthur, 2012) which reads: “[CE] an 

industrial system that is restorative or regenerative by intention and design. It replaces the ‘end-of-life’ 

concept with restoration, shifts towards the use of renewable energy, eliminates the use of toxic 

chemicals, which impair reuse, and aims for the elimination of waste through the superior design of 

materials, products, systems, and, within this, business models.” 

The most complete: “A CE describes an economic system that is based on business models which 

replace the ‘end-of-life’ concept with reducing, alternatively reusing, recycling and recovering materials 

in production/distribution and consumption processes, thus operating at the micro level (products, 

companies, consumers), meso level (eco-industrial parks) and macro level (city, region, nation and 

beyond), with the aim to accomplish sustainable development, which implies creating environmental 

quality, economic prosperity and social equity, to the benefit of current and future generations.”  

(Kirchher, Reike, & Hekkert, 2017)  
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From the definitions above, the difference with the previous economy model: the linear economy is a 

term for the current economic growth model, where “linear” refers to the cradle-to-grave flow of most 

natural resources (also described as “take-make-waste”) (Geisendorf & Pietrulla, 2017): it is the 

consequence of historically cheap and abundant resources, so in the linear model, environmental impact 

is largely unaccounted. (Accenture, 2015)  

 

Figure 3: Differences between Linear and Circular Economy. Adapted by (Simbiosi Industriale ENEA, s.d.) 

	

In this context, the CE is a concept that can be pursued to move towards an economy in which what is 

regarded as waste today can enter the economic cycle again as a resource. The EC recognises the 

value of the CE and adopted a CE Package which includes an EU Action Plan (EC COM(2015) 614 

final , s.d.) that targets the whole circle from resource production to secondary raw materials. For 

business, it’s about turning waste into wealth (Accenture, 2015).  

As Ghisellini, Cialani, & Ulgiati (2016) state, the CE is often misinterpreted as only “an approach to more 

appropriate waste management”, but on the other hand, CE stands for much more than waste 

management, designs of business models, or a framework for the whole economy: in fact a consumer 

behaviour should be included. 

The EU Action Plan and CE Package (EC COM(2015) 614 final , s.d.) focus on key principles, such as 

“reuse” and “recycling”. Stahel (2013) argues that anything related to the principle of “reuse”, such as 

remanufacturing, repairing/fixing should best be conducted regionally. However, the reuse principle can 

only be implemented successfully if consumers are willing to buy reusable and remanufactured goods. 

This requires additional education of people by public institutions, and a shared responsibility between 

producers and consumers to collect products after the first cycle of use.  

“Recycle”, refers to “any recovery operation by which waste materials are reprocessed into products, 

materials or by-products, whether for the original or other purposes". (EC Glossary, s.d.).  
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Reverse Logistics is another term in connection with CE. The European Working Group on Reverse 

Logistics (REVLOG), defines it as “the process of planning, implementing and controlling backward 

flows of raw materials, in process inventory, packaging and finished goods, from a manufacturing, 

distribution or use point, to a point of recovery or to a location of recycling” (De Brito & Dekker, 2004)  

To summarize: moving from linear economic model to a CE entails much more than to recycle the 

materials contained in products at the end of their usage-phase. It includes among others: strategies 

that improve the reuse, remanufacturing, repair and recycling of products; strategies to stimulate new 

consumption patterns, for example in the way people buy, use and “dispose” goods; the potential and 

the need to establish new business models. This is also important to enable the private sector to operate 

profitably in the context of CE (Accenture, 2015). 

2.4 Industrial Urban Metabolism  
 

A basic principle of IE is industrial metabolism, or the study of material and energy flows through a 

system usually on a community, regional or higher level. As Erkman (1997) pointed out, IE goes beyond 

analytic and descriptive approach that uses mass balancing to understand the connections between 

human activities and the throughput of materials and energy.  

A concept definitely close to the sustainable communities’ ones, and linked to circular economies, is the 

urban metabolism, which is described as “the sum total of the technical and socio-economic processes 

that occur in cities, resulting in growth, production of energy, and elimination of waste” (Kennedy, Pincetl, 

& Bunje, 2011).  

The notion of urban metabolism was initially defined via an analogy with the metabolism of single 

organisms, given that cities also consume resources and produce waste. However, cities are more 

complex than one single organism, as they have multitude organisms within them. They are therefore 

more alike to ecosystems. Nevertheless, ecosystems’ metabolism is not linear; it is circular process 

where waste becomes a resource that is consumed in continuous cycles. (Davis, Jácome Polit, & 

Lamour, 2016). 

 

2.5 Industrial Symbiosis 
	

IE, furthermore, can operate on different levels, as illustrated by Chertow (2000) in Figure 3. Industrial 

symbiosis (IS) is a branch of IE that operates on the inter-firm level, and creates synergies optimizing 

flows of material, energy and capital between actors involved, since IE focuses on the environmental 

aspect of new strategies instead of the profitability. (Geyer & Jackson, 2004). 
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Figure 4: Industrial ecology operates on three levels (Chertow, 2000) 

 

“There are regions where potentials to gain environmental and economic benefits through inter 

organisational collaboration among regional activities do exist, or can be created, but these potentials 

remain unexploited.” (Mirata, 2004)  	

The word symbiosis in biological terms is the intimate association between two species to the benefit of 

one or both; the term is a parallel to the symbiotic relationships in nature, more specifically mutualism, 

the type of symbiosis where both parties benefit from the relationship (Chertow, 2000), otherwise it 

would have been parasitism if the benefit had been just on one side.  

 

	

Figure 5: Symbiotic relationship in nature (Animal Symbiosis, s.d.) 

	

The definition used by Mirata and Emtairah (2005) expands the symbiotic relationships to not just 

involving physical exchanges but includes the exchange of knowledge and human or technical 

resources as well as adding environmental benefits to the definition. 
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2.5.1 Industrial Symbiosis origins 

 

Although the paradigm is much older (Renner, 1947) the term IS started to become more popular 

because of the Danish municipality of Kalundborg, which is the first widely recognized example of an IS 

network as an intricate network of material and energy exchanges. The network that has evolved since 

the early 1970’s was first recognized for its environmental efficiency in the late 80’s. By sharing ground 

water, surface water, steam and fuel as well as exchanging by-products to serve as input materials in 

other firms’ processes, both high financial and environmental efficiency has been achieved (Chertow, 

2000).   

IS is hard to be exhaustively defined, but attempts have been made by many different authors, all stating 

their view of what IS should entail. Valdemar Christensen (cited in (Chertow, 2000)), former plant 

manager at the power plant in Kalundborg, defined IS as:  

[…] a cooperation between different industries by which the presence of each [...] increases the viability 

of the other(s), and by which the demands of society for resource savings and environmental protection 

are considered.  

The latter is a broad definition that does not limit the type of cooperation, by-product exchanges or utility 

sharing (see 2.5.2 for further explanation of types of synergies), but includes the consideration of 

environmental aspects. The most common and accepted definition, however, is probably the one from 

Chertow (2000):  

“The part of IE known as IS engages traditionally separate entities in a collective approach, to 

competitive advantage involving physical exchange of materials, energy, water, and by-products”.  

Chertow’s definition is focused on material and energy exchanges for competitive advantage. It is 

notable, however, that there is no mention of sustainability in this definition, whereas Christensen’s 

definition includes resource saving and environmental protection.  

Several beneficial aspects of IS have been named in the literature, for instance: reduced costs; 

increased revenues and enhanced long-term resource security as well as increased efficiency; emission 

reductions and waste elimination by adopting IS practices to comply with regulations (Chertow, 2007). 

 

2.5.2 “Synergic benefits” 

	

IS is often referred to in terms of synergies (Chertow, 2000); the present section investigates different 

possible synergies.  

The first type is the by-product synergy that involves the use of a previously unused or undervalued by-

product as an input material in another facility. This can reduce waste and the extraction of virgin 

materials as well as add economic value to the by-products (CECP, 2007).  

An example can be the fly ash produced from the combustion of the power plant in Kalundborg, and 

sent to the cement industry nearby as a raw material. 



	

	

13	

The second is the utility synergy where companies share utility infrastructure such as the production of 

energy, the handling of process water or joint waste and emissions treatment. Utility synergies can lead 

to economic savings due to the economy of scale (CECP, 2007). By the same logic it should be possible 

to obtain environmental benefits from shared utilities. A suitable example is the waste water treatment 

plant, used by the Municipality of Kalundborg and the healthcare company which produces enzimes. 

A third synergy, that is normally considered business as usual, is the supply synergy among collocated 

customers and suppliers. It means no or short transport distances (CECP, 2007).   

Still in Kalundborg, another example is the waste heat of the energy power plant, which is used as 

heating by 1500 houses nearby. 

To summarize, the establishment of IS can promote a natural evolution in business operations, as 

companies progressively become aware of the availability of resources which were previously viewed 

as something to discard or treat (Côté, 2003), and the criteria of success in IS exchanges is greatly 

dependent on both the context and the perspective in which the relations between the companies is 

viewed (Jacobsen, 2006). 

 

2.5.3 Key differences and similarities between concepts 

 

 

At this point of the literature review, after having seen all the key definitions of the concepts explained 

above, important would be to analyse which is the most suitable concept, and how it connects with the 

CE. 

The most complete CE definition would be the benchmark “ CE describes an economic system that is 

based on business models which replace the ‘end-of-life’ concept with reducing, alternatively reusing, 

recycling and recovering materials in production/distribution and consumption processes, thus operating 

at the micro level (products, companies, consumers), meso level (eco-industrial parks) and macro level 

(city, region, nation and beyond), with the aim to accomplish sustainable development, which implies 

creating environmental quality, economic prosperity and social equity, to the benefit of current and future 

generations.”  (Kirchher, Reike, & Hekkert, 2017)  

For a better understanding the author has created a table, including CE definition keywords along 

colomns and analyzed concepts along rows. 

 

 

 



	

	

14	

Table 1: Key differences and similarities between the concepts 

	 Economic	

system	

Business	

models	

Reducing,	

reusing,	

recycling	and	

recovering	

materials	

Micro	level	

operation	

(products,	
companies,	
consumers)	

Meso	level	

operation	

(eco-
industrial	
parks)	

Macro	level	

operation	

(city,	region,	
nation	and	
beyond)	

SD	 x	 	 	 x	 x	 x	

IE	 	 	 x	 x	 x	 x	

Me	 x	 	 x	 x	 x	 x	

IS	 x	 x	 x	 x	 x	 x	

	

Analysing	SD,	IE,	Me	e	IS,	through	key	dimensions	related	to	the	CE	definition	above,	it	emerges	that	

between	the	already	cited	concepts	the	IS	is	the	most	suitable	term.	All	the	concepts	act	at	the	three-

operational	level,	but	IS			is	the	only	concept	who	deals	with	“business	models”.		

 

2.5.4 Development steps in the three Industrial Symbiosis models  

 

From an organizational point of view, IS can be realized according to different models (Simbiosi 

Industriale ENEA, s.d.). The experiences of development of IS districts, such as Kalundborg, Eco-

Industrial Parks, and Networks for IS.  (Ibid.).	 

 

Figure 6: Organizational Models of Industrial Symbiosis. Source: adapted from (Ibid.)  

 

While in the first two cases the mechanisms of IS that are realized are susceptible of less variations 

(continuous model), the third type of approach is much less constrained and allows the implementation 

of interventions of IS variables in time and space. (batch model). 
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First case: IS Districts is one of the two cases which belong to the Continuous model. It includes the 

development of experiences, similar to those of Kalundborg, such as development of mechanisms of IS 

in more or less extensive territorial areas, between several actors, that in time realize specific 

intervention for the closing and the optimization of the cycles. This is a bottom-up approach: the system 

of business relations is born independently from a specific programming, but on the basis of specific 

agreements between two actors who agree to carry out exchanges of materials, energy or services.  

The driving force in this model is the decisions taken by private actors for economic and environmental 

benefits, which are important thematics in Northern Europe (where IS was born). Every trading initiative 

must be feasible from the point of view of the market, and if one of them demonstrates success, others 

may follow. Chertow (2007) finds that self-organized systems, often developed by a single successful 

exchange, have been the most fruitful examples of IS. According to Chertow and Ehrenfeld (2012) one 

of the reasons for success might be that it has often given priority to economically motivated by-product 

exchanges.  

Besides all this, an important role has been played by a coordination policy at the sub national level and 

by the regulation. Costa (2010) reported how important was the possibility to have a local policy level in 

all this success, so decisions by the Municipality of Kalundborg have been made according to the local 

problems and needs. As one of the consequences, the waste disposal started to be highly charged: 

bans on landfilling waste or landfill taxes are examples of policies as a driver for IS connections (CECP, 

2007). 

 

Second case, which belongs to the Continuous model too, includes the Eco-Industrial Parks. They were 

initially US-based initiatives, and mainly they are in the United States/Canada and Asia. In Europe, some 

examples have been made in the Netherlands, Sweden Finland, and Portugal (Simbiosi Industriale 

ENEA, s.d.) (Apambiente, s.d.). This is a top-down approach, as the eco-industrial park is programmed, 

designed and managed based on the principles of ecology and IS. 

The eco-industrial park is a model where there have been "conscious efforts to identify companies in 

different sectors and identify them together so they can share their resources with each other." (Chertow, 

2007). Planning often involves, like stakeholders, several actors who guide the synergistic process. 

Government agencies are often represented in the group in order to facilitate territorial planning and 

granting of subsidies. (Ibid.) 

Since IS in Kalundborg has been recognized and "discovered", many experts and practioners have tried 

to understand and develop systems similar to those of Kalundborg, which, however, had evolved 

spontaneously. Some of these attempts have been successful, but many have failed. (Ibid.) 

Two failed Eco-Industrial Parks cases are reported and analysed by the author. The first is in US, and 

it is the failed example of EIP in Brownsville, Texas. According to the final report for the “Policy, Planning 



	

	

16	

and Evaluation U.S. Environmental Protection Agency” (Martin, Weitz, Cushman, Sharma, & Lindrooth, 

1996) the main critical factor, besides the ones listed by Brand and Brujin (1999), was the EIP 

membership itself, because being a member in an EIP can expose a company to risks that it might not 

otherwise face. For instance, one of the most important sources of risk in an EIP is the relationships 

formed among EIP members. In some cases, these relationships represent substantial investments that 

may not be easily converted to liquid assets if the relationship dissolves, as it happened in Brownsville.  

Another example reported by the author is recent and in Europe, Italy. As the authors of the paper 

reported (Mannino, Ninka, Turvani, & Chertow, 2015), one of the critical factors for the decline of the 

Eco-Industrial Development was the switching production from diversified to specialized. Another issue 

was the scale factor like the plant size, and the necessity by chimical multinationals to concentrate the 

production in a certain site, in this case outside Italy. Looking at the last case, the issues can be 

summarized in one word: the market. So it is still valid the assertion of Chertow and Ehrenfeld (2012): 

“one of the reasons for success [in IS examples] might be that it has often given priority to economically 

motivated by-product exchanges”.  

On the other hand, there are some cases where high industry density (but with low degree of networking 

activities and low innovation rate) makes the region more suitable for a planned development, rather 

than a self-organized one: it happened, for example, in the Rotterdam (Zuid-Holland) region (Baas, 

2011) . 

Third case: Networks for IS, belonging to the batch model, are initiatives aimed to match the demand 

and supply of resources between interlocutors who for economic and social activities have no chance 

of meeting.  

This model differs from the other two already mentioned, because it is much less constrained and allows 

the implementation of interventions of IS variables in time and space.  

The main example of this approach includes the case of NISP (National Industrial Symbiosis Program) 

in Great Britain. This is also the first IS initiative proposed on a national scale (although it is operationally 

operating on a regional scale). NISP was realized through a network of associates who find the 

technological and commercial opportunities to exchange resources, materials, energy, water, logistics 

and expertise. 

The program was launched in 2005 and NISP's work is carried out through resolution of specific cases, 

i.e. according to the working with the “willing approach”. Advantages of a larger and more diverse supply 

and demand are most likely outweighing the disadvantage of transportation distances. In the UK the 

National Industrial Symbiosis Programme (NISP, s.d.) functioned (because it ended in 2007) as a 

coordinating body on the regional and national level at the same time, and first example of a batch model 

(platform). Defining the coordination body, as Mirata (2004) said, it “takes the role of coordination and 

organisation, acting as an impetus for healthy development of the network”. This is an example of 

increasing efficiency: there is a central database system accessible for all regional organizations, that 
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can analyze the data and feed new into it, scaled general tasks and frameworks, and tools that can be 

used by the regional organizations when needed. 

Best practices from regional organizations are also easily shared via the national organization (Kim & 

Powell, 2008). The regions chosen by NISP were the same as those used by regional authorities so 

that regional policies, incentives or collaboration can be easily sought or developed (NISP, s.d.).  

2.5.4.1 Industrial Symbiosis at the Regional Level 

As already seen in the previous section 2.5.3, IS among actors can also lead to spin off effects. On a 

regional level, it can strengthen the co-operation between different actors, both public and private 

(Burström & Korhonen, 2001). That would further increase the regional economy in creating new jobs. 

IS has also been used as a marketing argument by regional and local authorities to attract and retain 

new businesses in the region (Lombardi & Laybourn, 2012). 

Besides all of the aforementioned stages described in 2.5.3, in order to develop an IS network on a 

regional level it is necessary to identify the partners that might play key roles. These synergies between 

companies create potential for new organisational arrangements based on technological and 

cooperative elements (Mirata & Emtairah, 2005). The key partners can also have the capacity to 

influence and engage both the municipality and other levels of governance such as regional 

development agencies.   

  

Leaving enough flexibility at sub-national level to find the best economic and environmental responses 

with stakeholders, and voluntary instruments developed in partnership with stakeholders (Costa, 

Massard, & Agarwal, Waste management policies for industrial symbiosis development: Case studies 

in European countries., 2010), are two important drivers, among the others. 

Mirata (2004) summarises this by suggesting that key partners within a region must be identified and 

the local community should be involved. These factors will set the boundaries for symbiotic relations. 

From all of the settings for the factors required for the development of IS networks mentioned until now, 

the identification of a group of actors in a region with potential to engage into an IS network, input/ output 

balance, identification of synergetic opportunities, or decision makers engagement, should be all 

coordinated by one entity (Mirata, 2004). 
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2.5.5 Development steps in self-organized Industrial Symbiosis networks. 

It is possible to get information from the unplanned districts experiences regarding their different stages 

of development. Chertow (2000) offers three approaches to facilitate self-organized IS development, 

which are presented below and discussed, along the thesis when needed. 

2.5.5.1 Existing by-product synergies  

There are many examples of single by-product synergies (in London, for instance, excess heat from 

servers at the new Telehouse West data center in the Docklands are used in nearby houses and 

businesses3). If one of these are identified and recognized for its business value, higher management 

of companies can be convinced that these kinds of synergies are not particularly risky or novel (Chertow, 

2000). The single exchange can then be used as a springboard to develop other exchanges and which 

could result in an IS network over time.  

2.5.5.2 Existing organizational relationships  

Existing organizational relationships or networks can be hotbeds for the sprouting of IS activities. 

Chertow (2000) mentions the astute example of Kalundborg where an organization was formed to deal 

with the common problem of water scarcity and later became the source of ideas for other symbiotic 

relationships. 

 

2.5.5.3 Anchor tenant model 

The anchor tenant model suggests that one or two large industries with large input and output quantities 

can drive the system and attract other industries to locate in the vicinity (Chertow, 2000). Power plants, 

in the IS literature, are typical anchor tenants since they often can utilize a range of different fuels and 

provide many different products to a diverse range of customers. Another example of anchor tenant 

model in the IS literature is the pulp and paper mill in Kymi (Costa & Ferrao, 2010); in a community 

based project the anchor tenant can be another one. 

 

From the successful self-organized examples, Chertow together with Ehrenfeld (2012) suggest also a 

three-stage model of maturity of exchanges:  

1. Sprouting: A single or a few exchanges are formed on a random basis and their feasibility tested. 

Limited networks of exchanges are formed.  

2. Uncovering: The networks are recognized for creating environmental value. Both goals and range of 

membership are broadened.  

																																																													
3
	http://www.datacenterknowledge.com/data-centers-that-recycle-waste-heat/ 	
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3. Embeddedness and institutionalization: Further expansion of the network becomes intentionally 

driven by an institutional actor normally formed during stage 2.  

2.5.6 Development steps in planned Industrial Symbiosis networks 

Besides the example in Rotterdam area, another successful example of planned IS, this time in Asia, is 

the Ulsan EIP in South Korea, initiated in 2005 by Korea National Cleaner Production Center, and 

studied by Behera (2012).  

Behera’s research can be useful for understanding the development of a planned network, like the Ulsan 

EIP. 

After an involvement of a member of industry management, who has an understanding of the local 

culture and society, called champion, there were 3 steps reported by Behera: 

1. Exploring new connections: Data collection to identify possible connections, and encouragement of 

participation among companies. Companies are chosen according to local proximity and willingness to 

participate. 

2. Feasibility study: Feasibility study that results in a business model reflecting different stakeholders’ 

requirements. Financial support might be needed for the study. The business model should consist of 

symbiotic connections that a) are based on available technology, b) generate benefits that exceed 

investments and c) are permitted by law.  

3. Commercialization: Overcoming financial and legal barriers and minimizing risks. Negotiations from 

a starting point of benefits proportional to investment for each involved actor.  

 

2.5.7 Critical factors for industrial symbiosis development  

As reported above, since IS in Kalundborg has been recognized and "discovered", many experts and 

practioners have tried to understand and develop systems similar to those of Kalundborg, which, 

however, had evolved spontaneously. Some of these attempts have been successful, but many have 

failed (Chertow, 2007): this means that there are some critical factors for success and limitation of an 

IS network. But what are the major barriers and opportunities for IS?  

The answer has been given by Brand & Bruijn (1999)  who suggest five categories of barriers: 1. 

Technical barriers; 2. Informational barriers; 3. Economic barriers; 4. Political barriers; 5. Organizational 

barriers  

These five categories, or similar ones, have since been used to categorize not only barriers but also all 

critical factors for IS development (Jacobsen & Anderberg, 2004) (Mirata, 2004).  

The categories will be explained further below.  
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2.5.7.1 Technical factors  

The technical factors mostly concern the flows of materials and energy and the technology needed to 

achieve exchanges of said flows. First of all, one actor must have the capacity of producing a by-product 

that another actor has the need for. These needs and capacities must match. Not only must the quality 

of the by-product match the need of the receiving actor, but the quantities must also be in the same 

magnitude for an exchange to be feasible. Other important technical factors are the continuity of the 

flows, temperature and pressure of the flows and supply security. (Jacobsen & Anderberg, 

Understanding the evolution of industrial symbiotic networks: The case of Kalundborg, 2004)   

The case of Kalundborg also suggests that demand security is an important factor, even more so than 

supply security. The demand of a material can be filled by the market. The disposal of a by-product is 

often a harder problem to solve and can have negative effects on the upstream production. (Ibid.)  

If needs and capacities match, there must also be available technology for realizing the exchange in 

practice, or the competence and finances to develop new technology. The geographical location of the 

needs and capacities respectively of course influence what kind of infrastructure is needed for the 

exchange. There may also be a need for additional treatment, such as cleaning of a by-product pre or 

post exchange, or a change in the production process to be able to use a by-product instead of virgin 

raw material. (Jacobsen & Anderberg, Understanding the evolution of industrial symbiotic networks: The 

case of Kalundborg, 2004) (Mirata, 2004) . 

 

 

2.5.7.2 Informational factors  

Information about needs and capacities is crucial in identifying possible exchanges or utility synergies. 

This information needs to be reliable and up to date. Other example of information that can facilitate or 

serve as a barrier in the identification of synergies is that of available technologies for Influencing IS 

Development Scientific context realizing an exchange as well as the possible use of by-products and 

previous experiences from doing so. For instance, a real example is given by the NISP action. As already 

said in subsection 2.5.4, NISP its initiatives aimed to match the demand and supply of resources 

between interlocutors who for economic and social activities have no chance of meeting. An associate 

of NISP, Nitrogen (UK) Ltd, the world's leading producer of nitrogen and methanol products, was trying 

to reuse the carbon dioxide and water vapor generated through its ammonia production process. 

Another associate of NISP, John Baarda Ltd, a vegetable producer, wished to expand its vegetable 

production. NISP put in contact both companies and facilitated an agreement: carbon dioxide is pumped 

into the greenhouse where it becomes an essential ingredient for growing plant, increasing production 

up to 50% while at the same time reducing emissions. 

This project, the first in the UK, is now considered as an example by many British companies, where a 

by-product is used as a primary energy source.  
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Furthermore, awareness of relevant legal issues and the possibilities for alternative funding or subsidies 

for a project could further influence the evolvement of synergistic connections. (Brand & Bruijn, 1999) 

(Mirata, 2004)  

In order to sustain a working connection with another actor, there is probably a need to divulge sensitive 

information about production status and volumes to the other actor. Continuous logging of the quality 

and quantity of a by-product flow can be necessary for billing purposes for example (Mirata & Emtairah, 

2005). This can be a problem if one party is unwilling to share this information.  

 

2.5.7.3 Economic factors  

Economic barriers are present throughout the process of establishing IS connections. First of all there 

might be low or little economic incentives for even start looking for potential exchanges, if costs for 

water, energy and disposal of by-products are low (CECP, 2007). Second, once possible synergies 

have been identified, their investments might be too high or have too high risks compared to the return 

on investment.  

2.5.7.4 Political factors  

Policies and regulations may serve both as drivers and barriers for IS. For example, regulations might 

prohibit the use of by-products in some applications due to levels of contamination or quality 

uncertainties. By-products are sometimes classified as waste and must comply with constraints on 

recovery and reuse set by environmental regulations (Mirata, 2004). Bans on landfilling waste or landfill 

taxes are examples of policies as a driver for IS connections (CECP, 2007). It increases the incentives 

to find uses for waste streams instead of just getting rid of the waste. There might also be subsidies or 

grants available for reducing environmental impact through IS (CECP, 2007). In the United States, 

liability legislation is an especially large barrier for IS (Brand & Bruijn, 1999).  

 

2.5.7.5 Organizational factors  

IS literature often stresses the importance of the social and “human” side of IS development (Gibbs, 

2003) (Hewes & Lyons, 2008). All involved actors, public, private and other organizations must be willing 

to cooperate and commit themselves to the development process. Forming symbiotic connections might 

be perceived as being very far from a firm’s core business and thus not prioritized (CECP, 2007). Trust 

is a very important issue in IS since it often involves sharing more or less sensitive business information 

in the identification of possible symbiosis connections, and the dependence on another actor should a 

connection be developed (Brand & Bruijn, 1999). 
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2.6 Conclusions and recommendations  
	

After having analyzed the literature review, it can be said that the CE concept has not been explained 

and defined well yet. There is still confusion in the literature on what is CE, and it has been demonstrated 

by the fact that nowadays there are 114 different definitions (Kirchher, Reike, & Hekkert, 2017).  

Many similitudes exist between the CE and the IS (Scheel, 2016), especially when CE deals at the 

waste management level. This gap can be then covered by the IS literature, where the problem at the 

waste management level is better explained. It is true that all benefits, such as synergic effects, and 

barriers consider the industry level, but in some cases, there is a fine line between industry and 

municipality level, especially when we talk about network exchanges, synergies, organizational 

structures: all of these notions can be also found into the IS literature, where already development steps 

have been investigated and suggested (see subsections 2.5.5. and 2.5.6, and barriers and drivers too 

(see subsections 2.5.7).  

Apart from regulation barriers, something to consider is the feasibility of these EU and national policies. 

(De Man & Friege, 2016) state that the CE concept may be scientifically flawed, especially if it is 

considered the most radical version of the CE (McDonough & Braungart, 2005). In the “cradle to cradle” 

version of the CE, material flows should be designed such that all materials will either be used in the 

economic process or dispersed as natural nutrients into the environment. There is no waste, only “food” 

for the next industrial process: but in reality, waste is almost never “food”. Therefore, it is important to 

review policies, and make them more practicable, and less utopist, because like it happened in the past, 

the production, even of green-products, will result in the creation of waste and used products, which will 

necessitate treatments and disposals. (Geisendorf & Pietrulla, Report on State-of-the-Art Research in 

the Area of the Circular Economy)  

Another problem policies have to deal with is the practical problem of optimizing production systems to 

completely close the material loops as it requires a firm coupling of diverse processes of material 

conversion, not only within one company, but also between processes in different companies and 

countries. This tends to create dependencies that could be difficult to establish and manage in a market 

economy, where not only quantities processed and products produced continuously vary with market 

demand, but also companies appear and disappear regularly. (De Man & Friege, 2016).  

Experiences with implementing CE strategies, especially in the context of cradle-to-cradle projects, are 

still limited. They do show that implementation is difficult and that their outcomes are modest in 

comparison with original expectations. In fact, De Man and Friege (2016) believe and support that the 

new 10% landfill target for 2030 is a utopia, because many member states have never and still do not 

meet either the 50%, or the 35% target of the Directive without consequences drawn by the Commission. 

At the local level, one solution could be the one suggested by Costa (2010): local government should 

have more influence to act as a bridge between national government and local companies, in order to 

overcome barriers, and solve real problems companies have to tackle. 
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3. Sizing the Economic Opportunity  
 

Several studies have estimated the size and value potential of the CE in different industries worldwide. 

Major and prominent studies include those: 

• It is estimated that the CE will provide an economic opportunity of over $1 trillion as well as 

significant social and environmental benefits (WEF, 2014). 

• EU Commission: €600 billion in net savings for EU firms and up to two million jobs by 2030. 4  

• Ellen MacArthur Foundation: €630 billion by 2025 in the EU (a focus on a subset of manufacturing 

industries) and €700 billion in material cost savings (a focus on global fast-moving consumer 

goods sectors). (Ellen MacArthur Foundation, 2013) 

• Waste & Resources Action Programme (UK): €400 billion cost savings and 160,000 jobs for the 

EU27 economies by 2020 (focus on food and beverage, built environment, and manufactured 

goods).5  

• UK Department for Environment, Food, and Rural Affairs: €63 billion per year in the UK (energy, 

waste, and water efficiency focus). 

• The Netherlands Organization for Applied Scientific Research: €7.3 billion and 54,000 jobs for the 

Dutch economy.6       

• The Bank of America (Bank of America) says that the massive volume of waste the linear model 

generates a total of more than 11 billion tons globally. Only 25% is recovered and returned to the 

production system again. The rest is a lost opportunity, filling trash bins and clogging landfills7 

• With global recycling rates disappointingly low, waste translates into up to $1 trillion in annual lost 

value ($300 billion for municipal waste and $700 billion for industrial). (Accenture, 2015)  

• It is estimated that more resource efficient use throughout the value chain could reduce material 

requirements by 17% -24% by 2030, with savings for the European industry of € 630 billion a year, 

and potentially raising EU GDP up to 3.9% - 4%. (EC COM(2014) 398 final, s.d.) 

• Waste prevention, eco-design, re-use and similar measures could save, EUR 630 billion net for 

EU businesses, or 8% of their annual turnover, while reducing annual total emissions of 

greenhouse gas by 2-4%. (EC COM(2014) 397 final, s.d.)  

As seen, economic and environmental potential savings and returns are huge, and all the reports 

mentioned talk about some keys words, such as: waste, savings, materials, new jobs. But how two of 

																																																													
4
	http://europa.eu/rapid/press-release_MEMO-14-450_en.htm	

5
	http://www.wrap.org.uk/content/wraps-vision-uk-circular-economy-2020	

6
	https://www.tno.nl/media/8551/tno-circular-economy-for-ienm.pdf	

7
	http://www.longfinance.net/images/reports/pdf/baml_waste_ 2013.pdf	
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the major continents are addressing these economic and environmental opportunities? Are there any 

drivers, and/or barriers? 

 

3.1 Opportunities at the US level  
 

Murray (2017) states that the European Union has led a movement by launching national CE strategies 

and action plans with concrete waste reduction goals and measures of success and progress, and for 

Valeva and Lowitt (2017) regulations are a top driver for CE strategies. Despite the lack of U.S. federal 

mandates, European Union regulations and its CE policies, and US state laws (for instance take-back 

mandates and bans) influence global corporate behavior and create new market opportunities.  

In 2014, for example, the Massachusetts Organic Waste Ban has led to significant food donations and 

composting organizations, associated with significant direct and indirect economic benefits such as 

$175 million increase in economic activity in the state (ICF, 2016).       

Veleva (2017) found that despite the lack of federal regulations in the U.S. a growing number of 

companies are forming partnerships to reduce waste and advance product reuse or remanufacturing. 

Key drivers for such trends include customer demands, corporate sustainability commitments and state-

level mandates. Technology also plays a critical role in reducing transaction costs and supporting social-

marketing strategies and partnerships.  

Environmental entrepreneurs are entering a new market space based on collaborations with large 

corporations to advance product reuse/remanufacturing or waste repurposing that promote the CE; the 

collaboration is needed since they cannot compete with inexpensive imports from China on the basis of 

cost alone even when they are able to offer competitive pricing (Veleva, Bodkin, & Lowitt, New business 

model innovations and collaborations to support the circular economy, 2017). 

The main challenges reported by both entrepreneurs and corporations include the costs associated with 

creating new systems, complex product design, lack of awareness of available options, lack of 

regulation, and lack of market demand, but despite those lacks, most companies see increasing 

regulation (globally and locally) as the greatest opportunity in the future. (Veleva, 2014). 

Local sourcing is becoming increasingly important to large corporations, hospitals, and universities and 

becoming a key part of the CE value proposition. Some entrepreneurs take unwanted equipment or 

waste for free (CircularBlu8, Seeding Labs9), while others are charging for such services (The Furniture 

																																																													
8
	CircularBlu diverts waste from hospitals and other institutions to create sustainable products. This process helps to redefine 

the value of waste	

9
	Seeding Labs (Biotechnology (no profit)): it has partnership with 3rd party logistics company for managing products (flexibility, 

cost reduction); takes surplus R&D equipment for free and sends to developing countries. It works with 40 universities mostly in 
Africa. IT is key to business model.	
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Trust10, SaveThatStuff11, Rise12). Non-profit organizations such as Seedling Labs and The Furniture 

Trust rely on grants and corporate underwriting to supplement revenues; others such as Circular Blu, 

Rise and Preserve capture value based on customers williness to pay for a product that is both high 

quality and socially/environmentally responsible. 

The establishment of long-term partnerships between companies and key players in their supply chains 

is critical for establishing a viable business strategy. 

 

 For instance, Dell Technologies leverages its partnership with Goodwill to ensure low costs and 

streamlined collection of used electronics in order to meet its closed-loop manufacturing goals. The 

Furniture Trust’s partnership with large companies like Biogen, Vertex, and Liberty Mutual, ensures 

constant supply of high quality furniture that can be donated to non-profits. Circular Blu‘s partnership 

with waste haulers like Save That Stuff helps ensure scalable quantities and quality of raw material 

(clean sterilization wrap) separated from the municipal solid waste stream. Partnerships with healthcare 

organizations like Halyard Health ensure a market for their products (repurposed tote bags). In this 

process technology enables companies to optimize logistics, reduce the costs of storing and shipping 

(e.g., in the cases of Seeding Labs, Furniture Trust, Rise), leverage low cost marketing (e.g., Preserve 

and the digital marketing firm EcoSphere) and educate customers (Dell Technologies, SaveThatStuff). 

Valeva (2014) demonstrates that several factors are driving the emergence of CE business models and 

collaborations despite the lack of federal mandates in the U.S.  

These include: a) state laws and EU Directives, b) municipal and corporate sustainability commitments; 

c) consumer demand, d) price insecurity within virgin materials markets, and e) entrepreneurial 

innovation.  

Entrepreneurs are leveraging technology to launch innovative partnerships with large corporations that 

create value for their partners and society through reduced costs, risks, improved reputation and social 

impact. Their future growth and success, however, requires financial, administrative, and educational 

support.  

Scaling up the market-driven changes will require the collaboration of numerous stakeholders such as 

governments, NGOs, academic institutions, large companies, entrepreneurs and consumers. 

Finally, there is a need for government leadership in shifting procurement policies and helping to 

decouple profits from resource consumption.  

																																																													
10
	The Furniture Trust (no profit) it has long term partnerships with companies e.g. Vertex, Biogen, Liberty Mutual. It and data 

management help to improve logistics and eliminate warehouse’s need 

11
	SaveThatStuff is SaveThatStaff (Waste management (private)). Better customer service; help address meet CSR goals (e.g., 

using local companies); it has partnership with WM and others to use anaerobic digestors, composting  

12
	ise (Food private): offer new healthier product for bakeries; partners with local breweries, bakeries, retailers; leverage IT for 

online marketplace and logistics 
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Furthermore, the US shows certain openness, which is confirmed by Lowitt (Devens Enterprise 

Commission Director) in the interview: “What we can influence among the drivers for implementing the 

CE are various state mandates.  These include changes to the solid waste regulations of Massachusetts 

which we have proposed to make it easier to accommodate by-product exchanges and to foster reuse 

of materials without attachment of overly restrictive liability “. This is the result: The Massachusetts 

Department of Environmental Protection’s Waste Ban requires proper recycling of a range of waste 

streams. Enforcement activities of this law (310 CMR 19.017) are increasing and solid waste haulers 

are prevented from dumping loads that include a significant amount of recyclable materials, including 

glass bottles and jars, metal containers, plastic containers with a recycle symbol, paper, cardboard, 

paperboard products, and batteries (lead-acid, rechargeable, and button). 

In house recycling programs can facilitate compliance with this regulation as well as decrease a firm’s 

waste management costs by reducing the amount of solid waste that needs to be disposed.  

 

 

3.2 Opportunities at the EU level  
 

In the 2014 the EU launched Horizon 2020, the biggest EU Research and Innovation programme ever, 

with nearly € 80 billions of funding available over 7 years (2014 to 2020), and in this context waste 

management is “strategic”, since it is the second largest contributor to employment growth in the 

environmental economy. (Eurostat, s.d.) 13 

Several strategic initiatives have been drawn by the EU, with the aim to provide steps to follow, support, 

and a framework for planning and coordinating, in order to make the EU's cities more sustainable. One 

of those initiatives is Resource Efficiency Roadmap. 

The Resource Efficiency Roadmap helps to stimulate technological innovation, boost employment in the 

developing environmental goods, open up new benefit consumers through more sustainable products. 

To underline that, the EU's approach to waste management is based on the 'waste hierarchy' which sets 

the following priority order when shaping waste policy and managing waste at the operational level. 

																																																													
13http://ec.europa.eu/eurostat/statistics-explained/index.php/Environmental_economy_-_employment_and_growth 
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Figure 7: Waste Hierarchy (ISL Waste Management, s.d.)  

	

The objectives and targets set in EU legislation have been key drivers to improve waste management, 

stimulate innovation in recycling, limit the use of landfilling, and create incentives to change consumer 

behaviour. Under the Resource Efficiency Roadmap, to end up, there are the Program “Towards a CE: 

a zero-waste programme for Europe” (EC COM/2014/0398 final 2, s.d.) and ‘CE Package’ (EC 

COM(2015) 614 final , s.d.)  

 

3.3 Comparison US vs EU and Conclusions 
	

Looking at both examples in a broad way, the information which come up soon are: CE in US belongs 

to a bottom-up approach, and in EU there is top-down approach: this is easily understandable by the 

table presented above, where in US entrepreneurs have pushed for partnerships, and in EU everything 

started from the EU level. Despite to what described in the literature, US is closer to an unplanned 

model, and EU to a planned model, and not viceversa. 
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Table 2: Differences between EU and US CE approaches 

	

 USA EU 

Approach level Bottom-up (Simbiosi Industriale 
ENEA, s.d.). 

Top-down (Simbiosi 
Industriale ENEA, s.d.). 

Actual CE drivers Partnership between 
entrepreneurs, NGO, and 
corporations (Veleva, Bodkin, & 
Lowitt, 2017) 

EU and national plans, funds, 
regulation (Murray, Skene, & 
Haynes, 2017) 

Further CE drivers Regulation and policies (Veleva, 
Bodkin, & Lowitt, 2017)  

Regulation (Technopolis, 
2016)  

Models Unplanned (Chertow, 2007). Planned (Chertow, 2007). 

Economical and political 
factors 

Problematic (Veleva, Bodkin, & 
Lowitt, 2017) 

Unclear  (Technopolis, 
2016) 

 

US looks it is acting like an approach similar to the “Existing Synergies” (Chertow, 2000) , and wants to 

move to a “Anchor tenant model” (Ibid.) where this time the “anchors” are the global corporates. 

Looking at a “Stage of Maturity” of the US case (Chertow & Ehrenfeld, 2012), it can be said that in US 

examples are at the 1° stage (“Sprouting” stage), and they are aiming the third stage (Embeddedness 

and Institutionalization); infact Valeva (2017) states that companies consider Regulation and Policies 

the real drivers to boost CE . 

On the other hand, EU looks like it belongs to a Planned Network, where the planning is done by EU 

and National Government agencies (Chertow, 2007) (Baas, 2011). 

Looking at the approach step, EU examples seem to be at the 2° stage Feasibility study (Behera, Kim, 

& Lee, 2012), because CE EU business models are reflecting different stakeholders’ requirements. 

Financial support (incentives, funds) might be needed (as it is happeing in EU), and the business models 

should consist of symbiotic connections that a) are based on available technology, b) generate benefits 

that exceed investments (in this part incentives have an important role to achieve the “economical 

sustainable point”) and c) are permitted by law (as exactly what already described (Technopolis, 2016)). 

Looking at Critical factors (Brand & Bruijn, 1999), both US and EU overpass Technical Factors for 

obvious reasons like being part of the most advanced and industrializated contries.  

US, despite the lack of Policies, looks, “in average”, more aware about Informational Factors and 

Organizational Factors (due to its industrial open mindset), with whom deals with in a “smart” way, such 
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as cooperation with NGO, corporates, entrepreneurs, and waste management companies (their role in 

US, and Finland, will be explained in chapter X). 

Economical and Political factors can group together: both are almost a problem in the US case, and a 

unclear/confused factor in the EU case (Technopolis, 2016). 

4. Opportunities for CE at the Portuguese level  

4.1 Material Consumption in Portugal  

  

Niza and Ferrao (2006) stated there is a strong relationship between resources consumption and GDP. 

Historically, for every 1% increase in GDP, resource usage has risen on average 0.4%, and, of course, 

the potential environmental pressures generated by an economic system (Accenture, 2015). 

In the figure below, the consumption of domestic material per inhabitant for 2015: Portugal has a higher 

consumption (15.1 tons per inhabitant), while the EU-28 has a value of 13.2 tons per inhabitant.  

Looking at the last years of the Figure below, where the consumption has decreased constantly, 

definitely CE is an important opportunity for Portugal to grow, both environmentally and economically.  

 

Figure 8: Domestic consumption of materials per inhabitant, in Portugal and in the EU. (Eurostat, s.d.) 14   

	

																																																													
14
	http://www.apambiente.pt/index.php?ref=16&subref=84&sub2ref=933&sub3ref=936	
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Figure 9: Material consumption, by category. (European Environment Agency, 2016) 

	

 4.2 Portuguese Strategic Plans and Reform for resources management 
 

During his literature review, the author, trying to understand drivers and barriers in the Portuguese 

regulation, has found strategic plans, reform, laws and initiatives relevant for his thesis contribution. In 

this context, important has been attending, by the author, workshops and making interviews to relevant 

Portuguese stakeholders for better identifying the right sources.  

Looking at the strategic plans, the Portugal government has launched recently PESGRI and PERSU 

2020 for meeting the EU requirements. 

1. PESGRI Strategic Plan for Industrial Waste Management. 
This Strategic Plan is focused on an integrated treatment system for industrial waste, considering the 

reduction, reuse and recycling of industrial waste an absolute priority. Along with the construction of 

integrated recovery and disposal centres, an organized waste market was established, supported by 

online trading platforms. 15  

2. PERSU 2020 Strategic Plan for Solid Municipal Waste  
PERSU’s aim is to minimize waste environmental impact and taking advantage of its socio-economic 

value. This Strategic Plan promotes the efficient use and management of primary and secondary 

resources, decoupling economic growth from material consumption and waste production. (PERSU 

2020 Plano Estratégico para os Resíduos Urbanos , 2014)  

																																																													
15
	https://www.saneamento.net/pesgri-2001-planeamento-de-residuos-industriais/	
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Looking at the Reforms, the one below is relevant because it finances waste management activities. 

3. Green fiscal Reform 

 The Green Tax Reform, entered into force in January 2015, includes the Plastic Bag Tax and the Waste 

Management Fee (TGR) (Crescimento Verde, s.d.)  

Part of the income obtained from the Waste Management Fee (which will rise yearly, as shown in the 

table 4) is to be used in the financing of activities that contribute to: the development of projects that 

contribute to the diversion of recyclable/recoverable waste from landfills; projects for door-to-door 

collection systems; and raising awareness regarding recycling and other forms of waste recovery.	

 

Table 3: Waste Management Fee (TGR) 2015-2020 (Apambiente, s.d.) 

	

Year Value (Euros/ tone of waste) 

2015 5,5 

2016 6,6 

2017 7,7 

2018 8,8 

2019 9,9 

2020 11,0 

 

Portugal has the second EU lowest landifill aggregate charges, including landfill tax and gate fee, which 

is around 14 €/tone, as shown in the table above, (only Slovakia has lower) (European Environment 

Agency, 2016), and as  Costa Ines said during a talk with the author at ECO.BIO workshop: “Portugal 

achieves low rates of recyclates and high disposal rates because the waste management tax is very 

low; in north of Europe, for instance, waste management taxes are very high, and people think twice 

before throwing, and spread ideas on how valorize them; on the way around, the Portuguese will not 

mind at all on throwing”. 

About this issue, a report by the EEA (European Environment Agency, 2016)  can be useful: it presents 

the relation between landfill tax and recycling level in 2012. Results for Portugal show a weak effect 

associated with an increase of the tax from 2€/ton to 4€/ton verified between 2007 and 2011.   
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Possibly, and even despite the increase in the TGR observed with the Green Tax Reform, values are 

considered as too low to be a strong incentive for the promotion of waste diversion from landfill, as this 

type of treatment is still affordable in comparison with the other options (Costa, Massard, & Agarwal, 

Waste management policies for industrial symbiosis development: Case studies in European countries., 

2010). 

4. Decree Laws 

 

The Strategic Plans and Reforms have to improve the prevention of waste generation, to promote reuse 

and recycling, and the valorization of waste with high-value potential. (Apambiente, s.d.)   

In the actual Decree Law (n° 73/2011) the main important point for the author is the definition of Urban 

Waste.  

The definition of Urban Waste is as follows: "Residues of dwellings, as well as other residues which by 

their nature or composition are similar to dwellings".  

Thus, waste products are considered as urban waste: households (domestic waste); small producers of 

similar waste (yearly production of less than 1100 liters); the main producers of similar wastes (yearly 

production of 1100 liters or more). 

Another important principle, stated in the Decree-Law 73/2001, concerns the Extended producer 

responsibility: in practice, according to this principle, the manufacturers are assigned the responsibility 

to translate collection, reuse, recycling and recovery goals into quantifiable targets, thus encouraging 

product design to change, in order to produce a product more recyclable or reusable (Apambiente, s.d.) 

.  

Decree no. 245/2017, of August 2, which establishes the criteria for the End of the Residue Statute  to 

the recovered plastic.  

In Portugal, starting from the 2nd of September 2017, plastic, after being collected, identified, sorted, 

crushed, washed, dried, separated, agglomerated, extruded/composted and pelleted, are thus 

transformed into recovered plastic, in particular in the form of flakes, agglomerates and granules. The 

recovered plastic is destined for the production industry of products containing plastic. In addition the 

recovered plastic, in order to cease to be covered by waste legislation after its mechanical treatment, 

and to be considered as a raw material, has to fill additional criteria, such as labeling regarding quality 

and previous usage, a declaration of conformity by each producer, a communication by the producer to 

APA. 

Hence, the Government intends to encourage, through this initiative, recycling, as a process that favors 

what is nowadays called "CE", while favoring the transformation of the materials, to the detriment of 

their destruction and creation of new. (Abreu Advogados Newsletter)  
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5. CE initiative: ECO.NOMIA 

 

ECO.NOMIA is a funding support platform for CE still ongoing and still being worked on, it is a newly 

created information tool, able to bring investors and entities that have bet on innovation. 

• It collects investment institutes, investors and other stakeholders, such as the European 

Investment Fund (FEI) in order to develop new financial instruments specifically dedicated to the 

CE. 

• It allows banking companies to join projects that promote the CE, including the introduction of a 

risk analysis model that takes into account the criteria of circularity. 

4.3 Conclusions and business model to use 

 
Portugal has so far aimed to decrease landfill rates, and to achieve recycling rated established by EU 

as well as a higher sensitization to ecodesign through the Producer’s Responsibility, the introduction of 

the status of “small biofuel producers” for local governments or local companies, and the introduction of 

the Green Tax Reform. 

 

The adoption, from Portugal, of a life-cycle approach described above, caused a turnaround in waste 

legislation in Portugal, reflected, in practice, in the establishment of collective or individual waste stream 

management systems, which leads to have recycling and eco-design16, but not incentives waste 

exchanges, topic (waste exchanges) which is the CE core described in this thesis.  (European 

Environment Agency, 2016).  

Higher recycling rates will mean less waste going into landfills, and that’s a good thing. But recycling 

doesn’t prevent waste from being generated in the first place, nor does it allow a company to preserve 

the value embedded in products. It also consumes resources in breaking down product waste and 

building it up again into new goods. Recycling strips complex products down to their base materials to 

recover them, but destroys most of the invested labor in product design and development in the 

process (Accenture, 2015). Preventing waste in the first place by refurbishing and reusing products 

and components instead of recycling makes much more economic sense.  

Under the IS and Upcycling models, everything previously considered waste is revived for other uses, 

effectively eliminating not only waste but the concept of waste altogether. Upcycling means converting 

an old product or material into something more valuable. IS model eliminates material leakage and 

																																																													
16
	http://www.eea.europa.eu/publications/more-from-less/portugal-material-resource-efficiency	
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maximizes the economic value of product return flows, making it attractive to companies producing large 

volumes of by-product that can be reclaimed and reprocessed at a reasonable cost. For customers, the 

benefit is clear: new and convenient ways to get rid of unwanted products, including pick-up services, 

drop-off points, buy-back, and send-back schemes. Upcycling and IS are very different from recycling: 

they view waste not as an external problem to be dealt with only by legislation or waste-management 

entities, but as a resource that is fully integrated into the business model. 

In this context, the new initiative ECO.NOMIA is trying to address, in a wider way, all the waste 

problematics, informing companies and stakeholders about new economic opportunities. The 

information action is made by the platform, social networks, and different workshop sections, which are 

also used to understand problems and doubts from stakeholders. As indirect results of this informative, 

clarifications and semplifications regarding the by-products and end of waste status have been made, 

and the Decree no. 245/2017, of August 2nd is a tangible example. The author itself has attended three 

workshops 

The author, furthermore, for not having a limitative vision of the topic, and having further imputs, has 

analyzed 5 international examples of CE cities, where main CE activities are carried out using IS and 

upcycling tools. To analyze, as key issues, the business strategies used (Annex F) (Accenture, 2015), 

which coordination policy the cities have (Costa, Massard, & Agarwal, 2010), how cities address to 

Critical Factors (Brand & Bruijn, 1999), unusual actors of relevant contribution, and type of approach 

(Simbiosi Industriale ENEA, s.d.). The author is using these key dimensions learned during the literature 

review to analyze CE cities under the IS tool. 

5.International case studies  
	

In this chapter, 5 cases of circular cities are presented. Each of them has been chosen because of its 

importance and contribution to the master thesis. The cities described are: 

London: one the main example of Circular Cities Network by Ellen MacArthur Foundation, which wants 

to be, as the COO of LWARB, Wayne Hubbard affirmed ”[….] the world’s best CE city” at the North 

London Waste Authority’s Waste Prevention Exchange. 

Kalundborg: the famous Danish municipality for having been the first world example of IS, but which 

among its projects has some who belong to circularity. 

Devens: eco-efficient district 50 kms far from Boston, US, well known for its circularity and with staff 

certified as Zero Waste Associated. 

Helsinki: always on the top position of cities for sustainability and environmental sensibility. 

Lubjiana: The Green EU Capital in 2016, which in a few years has achieved to generate 41% less 

waste per capita than the European average. 
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5.1 Description case studies 
	

5.1.1 London  
	

Contextual outlook: Recently, on the 21st of September 2017, Mayor of London Sadiq Khan integrated 

the CE Roadmap into his final Environment Strategy. 

There was a real need for making it happens, because London’s waste situation: 

London local authorities are collecting a total of 3.7 million tonnes of waste while recycling rates have 

dropped back to 2010 levels, and with London’s growing population forecast, local authorities would 

have to collect an additional one million tonnes of waste per year. (London Assembly- Environment 

Committee, 2017) 

The Mayor of London took a leadership role in the acceleration of the CE, and incorporated CE into his 

main strategic documents; local authorities also have to play a key role in the move to a more CE, and 

in this context GLA Group (Greater London Authority) will use its purchasing power to implement a 

circular procurement policy, including setting a vision and objective and giving financial incentives too17.  

The LWARB (the London Waste and Recycling Board) is an entity set up by the GLA; LWARB will take 

a leadership role in the acceleration of the CE, working with stakeholders, to identify and co-ordinate 

ways to support SMEs in using circular business models, working to identify ways to access appropriate 

finance for SMEs, procuring goods and services in a way that develops the market for circular goods 

and service.18  

There were identified three opportunity areas that will act as case studies for other new developments 

in London. These areas are Old Oak Common, the Upper Lee Valley and North Bexley.19 

There have been chosen focus areas for action because of their high environmental impact, their 

retained financial value and potential for re-use: the built environment, food textiles, electricals, plastics, 

IT, commodities, furniture. (London Waste & Recycling Board, 2015) 

																																																													
17
	https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Cities-in-the-CE_An-Initial-Exploration.pdf 

18
	http://www.lwarb.gov.uk	

19
	http://resource.co/article/circular-cities-are-doing-it-themselves-11754	



	

	

36	

Particular focus has been given on commodities, since their prices over the last decade have shown 

increased volatility.20 This makes it difficult and expensive to manage price risk, and many big 

manufacturers see the secondary materials market as offering some security against this risk. 

In short, the CE Roadmap of London is focusing on stimulating innovation in areas like remanufacturing 

and new resource-efficient business models. 21 

Analysis: London, besides has been one of the main example of Circular Cities Ellen Macarthur, has 

been mentioned by Peter Lowitt (Devens Enterprise Commission Director) in the interview. He said: 

“Glasgow, Scotland, and UK in general, has positioned itself as a City implementing the CE. The 

examples of by-product exchange they use are the essentially same ones they touted ten years ago 

when they positioned themselves as implementing eco-industrial development.” (Glasgow, 2016). 

On the organizational point of view, London is a hybrid approach because it is using the “top down” 

approach (Chertow, 2007) in some neighborhoods (Old Oak Common, the Upper Lee Valley and North 

Bexley), with a direct planning and support (Glasgow, 2016)and the “willing approach” (batch approach), 

which has been for years the slogan of the National Industrial Symbiosis Program (NISP, s.d.). Despite 

this, it is clear that the “Coordinator Body” (Mirata, 2004) is at a different level, which is now only at the 

local level, and not at the National and Regional one. The Coordinator Body at issue is LWARB.  This 

“local level” is possible because in UK there is the Localism Act 2011 (DCLG, 2011) to ‘empower local 

communities’. It promotes a partnership between local communities and allows community stakeholders 

to participate in the decision-making processes with regard to how the community deals with 

environmental issues, including waste management (Defra, 2011b). This approach is totally in line with 

the British Sustainable Development Commission, who has forced and sensibilized the British 

Government to prepare the ground for communities to deliver sustainable actions, coordinate support 

and provide access to funding (SDC, 2010).  

Coming back to the business model, it can be said that is very actual. It has identified between the action 

areas, for the first time furniture and commodities due to their volatility process, and considering like 

crucial stakeholders, entrepreneurs: this actual plan shows how the goal is not purely political, but 

economical too, and according to the development step, it belongs to the Uncovering and Feasibility 

Study cases, (Chertow, 2000) (Behera, Kim, & Lee, 2012). 

 

																																																													
20
	https://www.hometrack.com/uk/insight/market-analysis/the-london-housing-cycle-where-next/	

21 http://www.lwarb.gov.uk/wp-content/uploads/2015/04/LWARB-London’s-CE-route-map_16.6.17a_singlepages_sml.pdf  
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5.1.2 Kalundborg 
 

Contextual outlook: Kalundborg is the story of how a local collaborative project, carried along by 

passionate individuals and founded on good relations between neighbours evolved and became a 

commendable example since 1972. 

Kalundborg and its whole ecosystem of reuse and optimised exploitation of resources is unique in the 

world. 

Equally unique, however, was the business culture that gave birth to many projects: companies entered 

into dialogue, discussed common challenges and found new, innovative solutions in openness and trust. 

Also, the municipality and the public enterprises have been important stakeholders in this unique 

example, in creating new forms of collaboration, and facilitated at the same time for more than 40 

years.22  

What is almost overshadow by the success worldwide of Kalunborg and its industrial exchanges and 

cooperation is: the municipality was at the beginning well known as IS district, then, in sequence, an 

example of Sustainable city, and to finish, an example of Smart City. Kalundborg is an example of CE 

municipality too: within the IS network, there are, at least, 8 projects addressed to the community.  

For an easier understanding, the author has created a conceptual map with these exchanges at the 

community level.  

 

	

Figure 10: Kalundborg CE projects scheme adapted from  (Jacobsen, 2006) 

																																																													
22
	Kalundborg-Symbiosis-40th-anniversary-publication.pdf	
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Gradually synonyms such as CE and Cradle-to-Cradle have since then appeared. All these concepts 

incorporate the principle of symbiosis23 as their common denominator. However, for these phenomena 

to thrive and flourish communication is necessary and that means personal contacts between people. 

Experience in Kalundborg has confirmed that communication is more important than technology, 

because only an efficient communication generated more initiatives. (Circular Economy- Denmark as a 

circular economy solution hub , 2017) 

Analysis: Kalundborg is an example already well set by more than 45 years of project exchanges, so 

already stable and at the “Embeddedness and Institutionalization stage, bottom up model All its 

examples, since driven by economic reasons, are successful and profitable: these projects are 

“economically and environmental sustainable” something, especially the economical part, should have 

achieved in CE projects. Information factors are avoided, and Organizational factors well set, with the 

Municipality real facilitator: that’s why the city administration has a regulatory role (Costa, Massard, & 

Agarwal, 2010) in relation to local industry so that concerns for the environment.  

To summarize: in Kalundborg businesses, politicians and citizens alike all share a common 

responsibility in creating a sustainable local community, and all this system has been rewarded during 

these decades with significant CO2-emission reductions, and job opportunities in the Municipality.  

 

5.1.3 Devens 
 

Contextual outlook: Devens was a former military base, 50 kms far from Boston. When the closure of 

Fort Devens was announced, the Boston Society of Architects held a planning charette, with the local 

public and businesses in the surrounding towns, to obtain feedback and guidance on how best to 

approach the redevelopment of Devens for the benefit of all.  

So, enacted in 1993 by the Massachusetts Legislature, the Devens Regional Enterprise Zone, now 

called Devens, was created, with also municipal services provided. 

One important entity is the Devens Eco-Efficiency Center, a no-profit company, which creates a sense 

of community, providing unique opportunities for establishments to collaborate on activities that benefit 

local communities and groups in need. 

These interactions demonstrate “businesses cooperate with each other and with the local community in 

an attempt to reduce waste and pollution, efficiently share resources (such as information, materials, 

water, energy, infrastructure, and natural resources), and help to achieve sustainable development, with 

the intention of increasing economic gains and improving environmental quality.”  (Hein, Jankovic, Farel, 

& Yannou, 2015) 

																																																													
23
	Kalundborg-Symbiosis-40th-anniversary-publication.pdf	
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Devens businesses can take advantage of incentives, as everyone who has the requirements in 

Massachussetts, offered by MassDevelopment, the economic development entity that under 

Massachusetts law runs the redevelopment, which uses a wide range of financing tools, to structure 

financing packages for companies.  

The Devens Eco-Efficiency Center provides a range of services that help local establishments in 

different ways: providing a compost program, a Reuse Plan, and assisting restaurants with diverting 

unserved and uneaten food scraps. 

Another important program in Devens is the “Great Exchange”, which preserves the value of resources 

by facilitating reuse opportunities for excess materials.  Schools, non-profits and businesses benefit 

from donated office supplies and furniture, packing materials, facilities and safety supplies, arts and 

crafts materials, etc. The Great Exchange program repurposes an average of 50 tons of materials 

annually and has prevented nearly 400 tons of materials from being “wasted.”  24 

In all this, two are the mentionable facilitators of the Devens Center: The Organic Waste Ban, which 

prevents in Devens the disposal of more than one ton of organic waste per week, and the Ban on 

Landfilling and Combustion of easy-to-recycle. (Lowitt, 2008) 

 

Analysis: Being established by a legislature as an entreprise area, and since it has a Coordinator Body  

(Mirata, 2004) it belongs to a top down approach, even if appears a Coordinator Body (Ibid.). A 

particularity of Devens is that the Coordinator Body is not a Governal entity, but a no-profit one. Devens 

is at an Embeddedness and Institutionalization stage (Chertow, 2000), and Factors like Organizational 

and Political are very important (Brand & Bruijn, 1999).  

Further information comes from Peter Lowitt’s interview made by the author. He reported that Mariah 

Chertow, at the ISIE (Industrial Society for Industrial Ecology) Conference in Chicago, 2017 confirmed 

Devens as admirable example of CE. 

 

 

5.1.4 Helsinki 
 

Contextual outlook: The Helsinki Region Environmental Services Authority (HSY) is creating 

conditions to be at the international forefront of innovation environment, thanks to an innovative public 

procurement instrument which supports the development of new innovations of CE, that can be built by 

piloting, testing and processing in the region. 

																																																													
24http://www.cirkellab.nl/wp-content/uploads/2016/09/Circular-Economy-in-business-parks_Simon-

Schotel_Cirkellab_september-2016.pdf  
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Companies, who want to participate, get references and knowledge throughout the whole waste 

management sector in Finland, from cooperating with Finland's biggest municipal waste management 

operator, SITA. 25  

Another important player in this context is the entity Motiva, because it coordinates a national approach 

promoting CE and IS. The system is based on British National Industrial Symbiosis Programme (NISP) 

methodology adapted to the Finnish operational environment.26 . Motiva coordinates and brings together 

regional actors in a network. Regional organizers take care of the exchange promotion in practice. Their 

tasks include business activation and commitment, exchange of resource information and networking, 

as well as helping in the implementation of them. Regional organizers also help companies in identifying 

new synergies and business opportunities, as well as helping companies find the necessary partners. 

Workshops are a focal tool in businesses activation, resource data collection and the identification of 

synergies. The resource information and identified opportunities for synergies are collected in a common 

SYNERGie database. The database is used to monitor the progress of the synergies and achieved 

benefits, as well as identifying new synergy opportunities, such as new business opportunities, re-use 

of waste and reducing use of natural resources. The goal is also to advance the implementation of waste 

hierarchy. In the Finnish context then, as well in the States, a new actor, comparing with the other cities, 

waste-management firms which face to new challenges in changing its role from a third-party waste-

removal provider to efficient resource manager and trusted strategic adviser on lifecycle resource 

productivity. (Leading the cycle - Finnish road map to a circular economy 2016–2025, 2016). 

Analysis: Helsinki fix perfectly into the Batch Model  (NISP, s.d.), where Motiva is the Coordinator Body 

(Mirata, 2004), who acts at regional level (Costa, Massard, & Agarwal, 2010), and finds synergic 

opportunities thanks to its database. HSY is an important authority who creates conditions for innovation 

environment thanks to an innovative public procurement. Here it is possible to see a new player, the 

waste management company SITA, who since some years is changing is business model.  

According to the Development Step, it can be said that the Finnish model is very mature and stady 

(Embeddedness and Institutionalization), (Chertow, 2000), and very complete, with more than an 

institutional partner. 

 
	

	

																																																													
25
	https://www.hsy.fi/en/residents/Pages/default.aspx 	

26
	http://www.industrialsymbiosis.fi/what-is-fiss-and-industrial-symbiosis	
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5.1.5 Ljubljana 
 

Contextual outlook: Ljubljana, the capital of Slovenia, was the Green EU Capital in 2016. With the help 

of EU funds, Slovenia is reaching its recycling targets and the people of Ljubljana have better, more 

sustainable waste management. (EC COM(2017) 33 final) Since joining the EU, the Slovenian capital 

has boosted separate collection and recycling, and reduced the amount of waste sent to landfill by 59%. 

It also invested in prevention and reuse. Ljubljana now generates 41% less waste per capita than the 

European average and decided not to build two new incinerators as originally planned. (Ibid.)  

The pathway to a transition started 10 years ago27, since then a special governmental working group is 

being led by the Ministry of Environment, connecting different Ministries and focusing on creating 

solutions that will lead to a transformation towards a regenerative economy. At the same time 

collaboration between corporations, emerging innovators and the regions is being strongly supported 

by the same Ministry, through different projects crucial to the implementation of the principles of the CE. 

Bearing this in mind, in 2015 the Ministry of Environment and Spatial Planning introduced an Action 

Plan28 for a transition to a resource-efficient economy, including a CE, IS, energy efficiency and SD. 

The Action Plan focuses on three aspects: the economy, the environment, and society.  

At the local level, at the Regional Waste Management Centre Ljubljana (RCERO)29 the public waste 

management company Snaga and non-governamental organizations, is prolonging product lifetime and 

adopting a sustainable attitude towards products and resources with creative reuse, recycling, 

upcycling, and set up item exchanges. 

Analysis: Ljubljana is also a top down approach, but still at the Uncovering (Chertow, 2000) and 

Feasibility Study  (Behera, Kim, & Lee, 2012) stage. Real drivers are EU funds, and attentive Ministers 

to CE opportunities, and it is shown by the launch of the Action Plan for a Transition to Resource-

Efficient, in 2015. Nowadays Slovenia is generating 41% less waste per capita than the EU average. 

At the local level, the real facilitator to a CE transition is the Waste Management Center in Ljubljana. 

The public waste management company and associations are boosting upcycling and exchange 

activities. To consider that also here the waste management company is acting out of the schemes. 

 

Table 4: Summary of Outputs case studies	

																																																													
27
	http://circulatenews.org/2016/01/slovenia-is-moving-towards-a-circular-economy/ 

28
	https://www.interregeurope.eu/fileadmin/user_upload/tx_tevprojects/library/file_1505379685.pdf	

29
	https://www.ljubljana.si/en/ljubljana-for-you/environmental-protection/towards-circular-economy/examples-of-circular-economy/	
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 Cities Outputs 

 

 

IS type of approach 

(Simbiosi Industriale ENEA, 
s.d.)	

London Top Down & Batch 

Helsinki Batch 

Kalundborg Bottom Up 

Devens Top Down 

Ljubljana Top Down 

 

 

Business Strategy 

(Accenture, 2015).	

London Upcycling, recycling, re-use, 
sharing economy 

Helsinki By-product exchange, sharing 
infrastructure, sharing economy 

Kalundborg By-product exchange, sharing 
infrastructures 

Devens Re-use, recycling, composting 

Ljubljana Upcycling, recycling, re-use, 
items exchange 

Coordination policies level 
(Costa, Massard, & 

Agarwal, 2010) 

London Sub-National (Local) 

Helsinki Sub-National (Regional) 

Kalundborg Sub-National (Local) 

Devens National 

Ljubljana National 

 

Unusual actors of relevant 
contribution 

London Coordination Body, 
Entrepreneurs, associations 

Helsinki Coordination Body, Waste 
management company 

Kalundborg Coordination Body, Industrial 
district 

Devens Coordination Body, associations 

Ljubljana Waste management company, 
associations 

 

 

Critical Factors (Brand & 
Bruijn, 1999) 

London Information,Communication, 
Political 

Helsinki Financial, Information,Political 

Kalundborg Information,Communication 

Devens Information,Communication, 
Political, Financial 

Ljubljana Information,Communication, 
Political, Financial 
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Development step 
(Chertow, 2000) 

London Uncovering, Feasibility Study 
stage 

Helsinki Embeddedness and 
Institutionalization 

Kalundborg Embeddedness and 
Institutionalization 

Devens Embeddedness and 
Institutionalization 

Ljubljana Uncovering, Feasibility Study 
stage 

 

The author, analyzing the Coordination Policies Level (Costa, Massard, & Agarwal, 2010) and Types 

of approach (Simbiosi Industriale ENEA, s.d.) has noted that at the National Level corresponds a Top 

Down approach, while at the Sub-National Level corresponds a Batch/Top Down approach, which is 

joined in the case of London. According to the policy level, then a business strategy is applied, and in 

nations where IS is developed exchanges are found. As relevant actor, it can be seen that the 

coordination body (Mirata, 2004) is almost present. 

To summarize, policies and regulations are still the main drivers/barriers in a CE adoption, and at their 

different level correspond top down (National), or batch-bottom up (Sub-national). The upcycling 

model seems to be suitable to each level or type of approach, and associations are present actors 

mostly in cities where there is top down / National coordination policy level. 

 

5.2 The Portuguese case study: Barreiro  
 

Barrerio is a municipality of 77.000 inhabitants located in the District of Setubal, and it is only 25 minutes 

by ferry from Lisbon, just crossing the Tagus river. The area, where Barreiro is located, was one of the 

largest industrial areas in Portugal, but as the whole Portugal, it was affected by the financial crisis, and 

the de-industrialization.  

Nowadays Barreiro, and the area around, compared with the Great Lisbon, is not so affected by service 

activities, since the capital area has the most qualified labor force and the larger number of high 

technology companies (AICEP Portugal Global, s.d.), but a higher level of unemployment, where 

Barreiro is the 3rd municipality of the Region of Lisbon, after Moita and Setubal only, (Lisbon 15th), out 

of the 17 municipalities of the Region (Urbistat, s.d.).  
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Figure 11: Barreiro location. Source: Google Maps 

 

5.2.1 Characterization of Barreiro 

 

During the twentieth century with the industrial complex of United Manufacturing Company (CUF), 

Barreiro was transformed into one of the main industrial centers of the Peninsula. Barreiro possesses 

significant intangible heritage, comprising a strong associative tradition. The phenomenon of Associative 

Movement has its origins linked to a group of merchants and local owners, who, in 1848, decided to 

found the first association in Barreiro (Exposição "Barreiro Memoria e Futuro") . During the 

manufacturing process, the high density of the working population coming from other regions and the 

need to integrate these workers and their families into local life, where they began their new life, gave 

rise to a range of mutual associations, communities, recreational societies, which gave an unparalleled 

social and cultural wealth to life in Barreiro, because the popular associative movement played and is 

playing an essential social role, since the organizations are real driving forces in  Barreiro, and are 

repositories of an intangible heritage.(Ibid.) 

Barreiro has a long story about textile, cork, steel industries and mechanical services among the others, 

and nowadays these “special abilities” are visible in different associations, around 180 in the whole 

Barreiro (see Annex G), where it is common to find core activities, related somehow to CE, such as 

sculptures and paintings with unused or wasted materials; repairs and creative objects with unused or 

wasted materials; curtains and textiles from unused or wasted ones; permaculture; etc. Those activities 

are related with reuse, repairs, and upcycling, 
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5.2.2 Amarsul- the environmental agency in Barreiro 

 

Important, after having talked about regulation and policies at the European and Portuguese level, to 
know about the environmental agency in Barreiro. 

Barreiro, due to the Decree-Law No. 104/2014, is a shareholder of Amarsul, an environmental agency, 

which has the exclusive concession of the South of Tagus area. 

 

	

Figure 12: Amarsul shareholders (Amarsul, s.d.) 

	

Amarsul complies with the provisions of the Decree-Law no. 73/2011, and takes as its reference to the 

implementation of the guidelines in PERSU2020.  

Amarsul is performing good, because the recycling rates in the South Tagus bay are: 36% glass, 42% 

paper and carton and 22% of plastics and metals, and except for glass, the rates are similar to the 

national proportion of 40% glass, 40% paper&board, and 20% plastic, considered in PERSU2020 

(AMARSUL, 2015) 

Since Amarsul does not provide data particularly for Barreiro, some data regarding recycled and 

undifferentiated waste, has been provided by the Camara Municipal do Barreiro. 
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Table 5: Undifferentiated and recycled waste. Source: data provided by Camara Municipal do Barreiro.  

	

 
Year 

 
Undifferentiated 

Urban Waste 
(Ton) 

 
Recycled waste (Ton) 

 
Packaging 

 
Paper/Cardboard 

 
Glass 

 

2014 

 

25,473.00 

 

589.9 

 

919.73 

 

688.87 

 

2015 

 

25,352.00 

 

870.79 

 

703.73 

 

703.73 

 

2016 

 

25,682.00 

 

629.82 

 

964.5 

 

708.84 

 

Although AMARSUL is a mature company, with advanced technologies, strong relationship with various 

industry stakeholders, and know-how since it belongs to the parent company EGF, there are still some 

issues which make its operations somehow cumbersome and not so efficients, such as: divergent 

interests of municipalities as shareholders and clients of the company, as it is stated in its corporate 

website (Amarsul, s.d.). In fact, the Municipality of Barreiro, together with other municipalities, was 

against the privatization of EGF, and to the whole waste sector, as notified to the Supreme 

Administrative Court: “The Municipality of Barreiro will continue to defend the public waste service and, 

as such, will make every effort in the political and legal areas to maintain the public nature of this type 

of services,” says Vereadora Sofia Martins, head of the Water and Waste Department of CMB30. 

For a benchmarking with the case studies - international CE cities, the author will use the same key 

definitions to get outputs to analyse. 

 

 

 

 

 

																																																													
30
	http://www.netresiduos.com/operador.aspx?menuid=50&operadorid=633&ler=&amount=	
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Table 6: Outputs case study Barreiro 

Outputs 

Type of approach 

(Simbiosi Industriale 

ENEA, s.d.) 

Not well defined 

Business Strategy 

  (Accenture, 2015). 

Upcycling, recycling, re-use, 
composting, items exchange 

Coordination policies 
level (Costa, 2010) 

National 

Actors of relevant 
contribution 

Municipalities, associations 

Critical Factors (Brand 
and Brujin, 1999) 

Information,	Communication,	

Political,	Financial	

Development step 
(Chertow, 2000) 

Sprouting	

 

5.3 Analysis: Barreiro and international case studies  
	

As already investigated by Costa (2010) in Portugal, and thus Barreiro, the Waste Legislation and Waste 

Policy are at the National level”. In a Sub-National level, local government can act as a bridge between 

national government and local companies, as it is happening in Kalundborg, or Devens, or London, but 

its influence is limited withouth any “power”. So as Costa (2010) said, for Portugal only the national level 

can set the objectives and targets to which sub-national level agents, like local government or 

companies in this case, are left to respond with solutions: and that’s exactly what is happening in 

Ljubljana and Slovenia, where recently has been set a national Action Plan on Resource Efficiency.  

CE examples in Barreiro are not defined as approach (Simbiosi Industriale ENEA, s.d.), also because 

they are at the first stage, the sprouting (Chertow, 2000). Something notable in Barreiro are manual 

skills, creativity, and a network built over decades.  

Upcycling, recycling, re-use, composting, items exchange are visible activities, but they don’t look like 

“business strategies”, they look actions during a normal daily life.  
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To summarize, in Barreiro there are different barriers (Brand & Bruijn, 1999): 

1) Information: An information program would be needed. 

2) Political: lack of driving force, despite the volition, and said above. Barreiro belongs to the 

National policy and regulation level (Costa, Massard, & Agarwal, 2010). 

3) Financial: incentives are definitely needed to boost CE activities. 

 

5.4 CE projects analysis and contribution points for CE projects in Barreiro  
	

In the table below, some relevant CE examples in Barreiro. The author has mentioned the key actors 

per project, the sector or output to which they belong to, benefits got from those examples. Furthermore, 

the author has investigated some similar projects per sector or outputs in the other case studies, which 

can be possible improvement for projects in Barreiro. 
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Table 7: Possible improvements for projects in Barreiro 

	

Examples of CE projects Actors Sector/Output Benefits Related sector/output 
CE case studies  

Contribution points from case studies 
example to the Barreiro’s ones 

 
Barreiro-ecological 

Christmas trees 2014 
competition: this initiative 
aims to sensitize schools, 
and population in general, 

to the advantage of 
reusing materials in the 
creation of new objects 

• The Municipality 
of Barreiro 

• Center of 
Environmental 
Education (CEA) 

• All educational 
establishments 
in the public, 
private and 
social solidarity 
network in 
Barreiro 

 
 

Education/ 
Reduction of waste 

production 

 
 

Reuse and 
upcycling  

• The Regional Waste 
Management Centre 
Ljubljana (RCERO), 
Ljubljana 

• Furniture Reuse 
Network (FRN), UK 

• Globechain, UK 
• SEZAM, Ljubljana  

 

• Associations are important stakeholders 
• Creating their own line beds from end of 

line materials;  
• re-use platform that connects businesses, 

charities and people 
• Campaign focused on promoting repairs, 

material recycling and upcycling of 
different items 

 

The Municipality of 
Barreiro and VALORMED: 
collaboration protocol that 
aims to "provide an 
adequate route to waste 
and packaging of 
medicines, preventing 
their deposition in 
containers for discharge 
into domestic wastewater, 
contributing to a better 
environmental quality of 
the populations" 

 
 

• The 
Municipality of 
Barreiro 

• All the 
pharmacies in 
Barreiro		

 

Healthcare/Improving 
the environment and 
health of populations 

 

Prevention 
the disposal 
of household 

waste or 
disposal in 

sewers 

• Circular Blu, Devens • CampaigLocal waste haulers to take clean 
sterilization wrap from hospitals reducing 
hauling costs for hospitals and 
partnerships (e.g., with organizations 
hiring people with disabilities 

 
 

Removal of green pyrites 
in Barreiro's business 

park: tonnes of pyrites are 
expected to be removed 

and treated, with the 

ECODEAL – Gestão 
Integral de Resíduos 

Industriais 

Construction/ 
Improving the 

environment and 
health of populations 

Resolution of 
this 

environmental 
liability and 
consequent 

prevention of 

• Devens Recycling 
LLC, Devens 

• Construction and demolition debris 
recycling 
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objective of protecting the 
environment 

risks to 
human health 

Service of Collection of 
Used Oils from Barreiro: 
oils placed on the public 

highway, educational 
institutions, are collected 

and then they are 
converted into donations 
delivered by the company 

OLEOTORRES, with 
whom the Barreiro City 

Hall (CMB) has 
established a protocol. 

• The Barreiro City 
Hall (CMB) 

• The company 
OLEOTORRES 

Reused-recycled 
organic fraction 
material/ The 
production of 

biodiesel, candles 
and soap 

Used oil is 
served as raw 

material for 
the 

production of 
biodiesel 
mainly, 

enabling the 
"recycling" of 
an element 

that, 
otherwise 

would not be 
collected 

 

• CE project between 
HOK-Elanto, St1 
Biofuels Oy and 
SITA Finland, 
Finland 

• Cains Food, Devens 

 

• Unsold bread for biofuel production 
• Used oils exchanged with soaps 

"Dar de Volta" = Inter-
municipal project of the 

Association of 
Municipalities of the 

Setúbal Region based on 
the concepts of solidarity 

with the goal of 
redistributing books 

• Association of 
Municipalities of 
the Setúbal 
Region 

• Students 

 

Reuse of resources/ 
Education 

Significant 
savings for 

families, 
through a 
practice of 

rationalization 
and reuse of 

resources 

• Kabiné Šerinjon, 
Ljubljana 

 

• to raise awareness using the website and 
the mobile application about rent of 
clothes 

"Community store" 
Protocol: a bank of goods, 
new or used, such as adult 

and child clothing and 
footwear, donated by 

individuals or companies  

• Câmara 
Municipal do 
Barreiro (CMB) 

• Associação 
Humana 
Portugal 

Reuse-recycling of 
resources/ The 

collection of used 
clothing and 

footwear 

Significant 
savings for 

families, 
through a 
practice of 

rationalization 

• Kabiné Šerinjon, 
Ljubljana 

• SEZAM, Ljubljana 

• Campaign focused on promoting repairs, 
material recycling and upcycling of 
different items 

• Campaign focused on promoting repairs, 
material recycling and upcycling of 
different items 
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and reuse of 
resources 

 

 

Proposal-joint project with 
the goal of re-creating a 

similar project like Aprupp 
(APRUPP, 2014) in order 

to recycle construction 
materials and reuse 
valuable parts from 

demolished buildings 

• Ambisider-Baia 
do Tejo 
(municipality) 

• A.D.A.O. 
(Associação 
Desenvolvimento 
Artes e Oficios) 

 

Construction/ Reuse-
recycling of 
resources  

 

Urban 
rehabilitation 

and 
protection of 

cultural 
heritage 

• Globechain, UK 
• Devens Recycling 

LLC, Devens 

 

• re-use platform that connects businesses, 
charities and people 

• Construction and demolition debris 
recycling 

 

Bethel Portugal is a non-
profit institution that 

provides social and moral 
support to people who are 
victims of social exclusion. 

 
 

Bethel 
 

 

Reuse-recycling of 
resources/ Selling of 

reused and new 
products 

 

Repair 
forniture, 
upcycling 

activities and 
selling  

• The Regional Waste 
Management Centre 
Ljubljana (RCERO), 
Ljubljana. 

• Furniture Reuse 
Network, UK 

• Globechain, UK 

• SEZAM, Ljubljana 

• Associations are important stakeholders 
• Creating their own line beds from end of 

line materials;  
• re-use platform that connects businesses, 

charities and people 
• Campaign focused on promoting repairs, 

material recycling and upcycling of 
different items 
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5.5 Conclusions: CE projects analysis and contribution points for CE projects in 
Barreiro  
	

As already said in the previous paragraph, CE examples in Barreiro are at the sprouting stage. 

Comparing some examples with some similar ones from case studies might bring an important 

contribution to Barreiro and its circularity. 

Contribution 1: For instance: Barreiro has been the first Municipality in Portugal which had a collection 

service of used oils. The company Oleotorres converts used oils into biodiesel, candles and soap. The 

same Oleotorres gives money (in the form of donations) to 2 firefighters stations.  

In Devens there is a similar project: the food producer compay Cains Food sent its used oils to the soap 

producer company Lowell. 

In Helsinki, there is a circular example where the main stakeholders are the waste management 

company, supermarkets, and biofuel producer. The advantages are several. 

“The cost of using un-sold bread as separate by-product is cheaper (25% less) than if it was processed 

as by-product class three. Unsold bread is very good feedstock for ethanol production since there is a 

lot carbohydrates. On the other hand, it is difficult to find other usages for packed bread, since bread 

overproduction is very common in both bakeries, supermarkets and shops” said Patrick Pitkanen in the 

interview. Head of Business Development ST1, biofuel production company. 

Other advantages: waste management company’s trucks run with biofuel obtained from this project. 

In the case of Barreiro these 2 projects may give a contribution, like: informing private company to join 

the project, in order to collect more used oils, achieving both environmental and economic gains, or 

since with the Decree-Law 73/2011 municipalities and companies are allowed to create in local green 

fuels, the finnish model could be an example. 

 

Contribution 2: Barreiro has also some projects which belong to reuse, upcycling, repairs. These three 

examples might run together, and create a kind of network, since each of them has its own role: 

Barreiro-ecological Christmas trees competition is an initiative, already set by years, which aims to 

sensitize schools, and population in general, to the advantage of reusing materials, and in the creation 

of new objects: its role in the network could informating regularly citizens, with workshops, activities with 

the 2 partners below, and inform through the various municipality communication channels. 

Bethel Portugal is a non-profit institution that provides social and moral support to people who are victims 

of social exclusion. As activity, they repair furniture and sold to the community. Through initiative like 

the Barreiro Ecological Christmas trees, they might have more notoriety, and carry different projects, 
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and have more possibility to economic incomes. In this hypothetic network, they might cooperate with 

the Community Store Protocol, which acts as a bank of goods, and supply more furniture or other 

materials to Bethel, since they have a well-known network of donation by individuals or companies. 

Looking at the international examples contribution for this hypothetical network, it might operate as the 

Regional Waste Management Centre, where the municipality of Ljubljana created an open space for 

association cooperation: a kind of that space is missing in Barreiro for instance, and it is a pity due to 

the wide association movement in the town. The Municipality of Barreiro should propose one of its 

abandoned spaces. 

This hypothetic network could look at the Furniture Reuse Network in Uk, and create its own product, 

create its own brand, as for instance the Furniture Reuse Network is doing with its own line beds from 

end of life materials. 

Two more contributions might come looking at the campaign focused on promoting repairs, material 

recycling and upcycling of different items made by Sezam in Ljubljana, and create a re-use platform that 

connects businesses, charities and people, as the one created in Uk by Globechain. 

 

6 Validation 
 

6.1 Justification for using interviews 
	

The first part of primary data collection for this project consists of semi-structured with 22 key persons. 

Those 22 interviewees are divided in 3 main groups: international, national and local. The aim of these 

interviews was to know their general perception on the CE concept, their perception of barriers, why 

companies and citizens should be more aware about CE. 

 In a next step, the responses were open coded from the notes taken during the interviews in order to 

extract the most relevant topics from which the survey will be constructed.  
Opening and leading an interview in an appropriate manner is considered to be part of the skill-set 

applied. By open coding and listing interview results, the bias of the author is supposed to be reduced 

to a minimum  

These interviews precede the questionnaire survey for the following reasons:  

a) to get a broader view from locals, and especially people who deal with CE activities as in the 

association ADAO; 

b) adjust the research question, and reinforce it, based on precious insights from locals; 

c) interviews have been considered more appropriate to explore the topic in greater depth and breadth. 
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The interviews have been conducted in a semi-structured way in order to accommodate for flexibility to 

follow unanticipated leads for deeper exploration of the issues that would arise during the interview by 

1) allowing for flexibility in the sequence of addressing topics and 2) sorting complex issues. 

 

6.2 Interview Procedure 
	

Each interview was leaving enough room to explore unanticipated topics, issues or findings. 

Each interview was initiated by a short introduction to the researcher, his specific motivation and interest 

in the topic as well as the framework, the central question and the central idea of exploring on the 

possibilities for guidance for managers in this area: this was easier in face-to-face interviews, more 

difficult via email if the interviewee was unknown.   

Taking notes instead of recording was preferred for the following reasons: 

Recording was not the preferred choice from interviewees since the first interviews. Furthermore, since 

some interviews, were via Skype, or in places like workshops, recording was not taken in consideration 

anymore by the author. 

Another advantage was no time-consuming in transcription and evaluation. 

The disadvantages of taking notes, however, were taken into account: 

• potentially losing some detail of questions or answers; 

• losing direct quotes (although some direct quotes have been written down in the interview 

notes); 

• potential lack of focus. 

6.3 Analysing Interview Data 
	

Overwhelming some researchers, qualitative interviews tend to generate large amounts of data 

(Neuman, 2007). That is, as Dörnyei (2007) indicates, a one-hour interview may approximately take up 

to six to seven hours to transcribe, and around fifty pages of transcript. However, to begin with, analysis 

can be done through coding. Two steps of coding have widely been discussed in social science 

research: a) generating meaningful data units; and b) classifying and ordering these units. Accordingly, 

such a process is expected to deliberately reduce the amount of data collected. Creswell (2009) notes 

that the analysis process should also be reflexive, i.e. including the researcher's interactional experience 

with interviews.  
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Table 8: Internationa Intervieews  

	

International 
Interviewees  

Position Date  

Salvatore 
Amico Roxas 

European Commission Policy officer - EIT strategy, 

Economic and Societal Impact, involved in Smart Cities 

program head by Austrian Institute of Technology 

8/10/2017 via 

mail and Skype 

Stefano Gentile European Commission IP (Intellectual Properties) legal 

Officer  

2/10/2017 via 

mail 

Peter Lowitt Devens Enterprise Commission Director, USA 28/9/2017 via 

Linkedin 

Daniela Velte TECNALIA research centre. In charge of coordinating 

European and National Programmes Innovation 

Strategies Department, 

Member of the Business Intelligence Team too, Spain 

5/10/2017 via 

mail 

Laura Cutaia  ENEA Research Institute - Responsible of Resources 

Valorisation Lab., Department of Sustainability, Italy 

5/10/2017 via 

mail 

Patrick Pitkänen  Head of Business Development, St1 Biofuels Oy, Finland 5-11/9/2017 

during 

International 

Summer School 

EIT KIC Raw 

Materials in 

Trento 

Francesco 
Marinelli 

Up-cycler and co-founder of "Sheralo" start-up, 1° place 

at the fifth edition of Social Change Wave Project Ahead, 

1° place at Napoli Start-up Weekend 2017 Smart City, 

Italy 

5-11/9/2017 

during 

International 

Summer School 

EIT KIC Raw 

Materials in 

Trento 

Matteo Leoni Associate Professor University of Trento and organizer 

International Summer School EIT KIC Raw Materials in 

Trento, Italy 

5-11/9/2017 

during 

International 

Summer School 

EIT KIC Raw 

Materials in 

Trento 
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Table 9: National Interviewees 

	

National 
Interviewees  

Position Date  

Antònio Lorena Senior Consultant "3Drivers", PhD Candidate MIT 

Portugal Program with focus on Urban Metabolism  

6/10/2017 via mail 

Inês Costa Aid (Circular Economy) Ministry of Environment, Portugal 21/6/2017 face-to-

face (25 min) 

Manuel Gouveia 
Pereira 

Managing Associate, Vieira de Almeida, Legal Partners 14/7/2017 face-to-

face (50 min) 

Ana Sofia Vaz Assessor Environmental Agency Portugal (APA) 25/9/2017 via mail 

and face-to-face 

(20 min) 

Cristina Ferreira Lisbon Business Connections Executive Manager (Invest 

Lisboa) 

12/10/2017 face-to-

face (15 min) 

Pedro Rocha Urban Farming Expert Noocity Urban Ecology 21/6/2017 face-to-

face (15-20 min) 

João Igor CoolFarm Co-Founder, Advisory Board Member AgTech 

& Urban Agriculture  

21/6/2017 face-to-

face (10 min) 

Lindsey Wuisan Founder Circular Economy Portugal 12/10/2017 via mail 

	

	

Table 10: Local Interviewees 

	

Local 
Interviewees  

Position Date  

Carlos 
Humberto de 
Carvaltio 

Barreiro Municipality Mayor  28/8/2017 face-to-

face (50 min) 

Sofia Martines  Barreiro Municipality Vice Mayor 1/9/2017 face-to-

face (1 hr 35 min) 

and 11/10/2017 

face-to-face (1 hr 

10 min) 

João Lopes Barreiro Municipality Head of Planning, Environment and 

Mobility Division  

4/10/2017 face-to-

face (1 hr 30 min) 
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Nuno Cavaco Barreiro Municipality Councillor Assessor 4/102017 /face-to-

face (1 hr 30 min) 

Diogo Valente Architect, FabLab Barreiro 4/10/2017 face-to-

face (20 min) 

Cátia Silva Departamento da Qualidade, Ambiente e Segurança, 

Baia do Tejo 

12/10/2017 via 

email 

	

	

Table 11: Reasoning and background 

	

Interview questions Reasoning and background 

1. What does Circular Economy mean for 
you? What are its strengths and 
weaknesses according to your experience?   

Open question, asking for personal inputs and 

experiences, free from constraints but related to 

the topic 

2. For which reasons did projects start?   This question has been made in order to 

understand which need was behind those 

projects:  

• Political goal (EC COM(2015) 614) 

• Business Need (Accenture 2015) 

• Consumer behaviour (Ghisellini 2016) 

3. Which was/is the benefit in applying a 
Circular Economy concept? 

According to (WEF,2014) (Accenture, 2015) and 

(Bank of America, 2013) those benefits belong to: 

Economic, Social and Environmental  

4. What are the main barriers for the 
Circular Economy in (place/ entity)? 

This question aims to individuate the main 

barriers between: 

• Technical  

• Informational 

• Economic  

• Political 

• Organizational (Brand & Brujin, 1999) 

5. If you could, what would you change? 
Regulation? Mentality? Landfilling taxes? In 
what/how?  

In particular, which could be the changes at 

different levels (international, national, local)? 

(technopolis, 2016) 

6. Why companies should prefer Circular 
Economy practices, according to the 
"place/entity" point of view? 

Open question, asking for personal inputs and 

experiences, free from constraints but related to 

companies' benefits, according to their point of 

view (Cotè, 2003) (Jacobsen, 2006) 
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7. What are the main problems for 
companies involved in Circular Economy 
practices in (place)? 

Open question, asking for personal inputs and 

experiences, free from constraints but related to 

companies' disadvantages, according to their 

point of view 

8. How the (entity) helps companies who 
want to start a "Circular business"? 

How the entity contributes to boost the CE 

	

	

	

Table 12: Keywords 

	

Question	
numbers	

Level	 Keywords	

	

	

	

	

	

	

N°	1	

 

 

 

 

International 

• [3] Extract value from waste (h.)  
• Extended product economic life (h.) 
• Opportunity to valorise unused objects (h.) 
• [4] Closing the loop (a.) 
• Saving natural resources (a.) 
• Investment research and development (b.) 
• Driver for Industrial Symbiosis (q.) 
• New economic model (d.) 
• Buzz word du jour (p.) 
• Local/regional or cross sectoral ecosystem (q.)  
• [2] Mitigated Europe's dependence on imported raw 

materials (q.)  
• Lack of market and trust (s.) (c.) 
• Cost effectiveness (v.) 

 

 
National 

• [6] Closing the loop (a.)  
• [2] Resource efficiency (a.) 
• [4] Opportunity to grow (d.) 
• [2] Economical environmental sustainability (a.) 
• Holistic approach with strong focus on economic 

perspective (d.) 

 

Local 

• [3] Better waste management practice (f.) 
• Increase the awareness (e.) 
• [2] Closing the loop (a.) 
• Reduce landfilling taxes (m.) 
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N°	2	

  

 

 

International 

• [4] Extract value from waste (h.) 
• Supporting eco-industrial development and sustainability 

initiative (g.) 
• Obligation by regulation to achieve goals (g.) 
• Research of development project (b.) 
• [2] Meeting EU Blending mandates (g.)  
• Ability in creative recycling (up-cycling) (h.) 
• University of Trento joined the KIC Raw Materials (i.) 

 

 
National 

• [4] Need of economic and environmental benefit (j.) 
• Cleaner life (j.) 
• Protection resources (j.) 
• [3] Achieving political goals (g.) 
• No real monitoring on the tangible benefit (j.) 

 
Local 

• [2] Achieve environmental and political goals (g.) 
• Better waste management practice (f.) 

	

	

	

	

	

N°	3	

 

International 

• [3] Innovative business models (l.) 
• [2] Change of mindset (e.) 
• [3] Economic and environmental benefits (j.)  
• Independence from raw material markets (j.) 

 

 

 

National 

• [2] No consciousness of potential benefits (e.) 
• Difficulties in understanding difference between waste 

and by-products (e.) 
• Too much administrative fee (m.) 
• Too much legislation (c.) 
• Lack of techniques (c.) 
• Lack of trust (c.) 
• Lack of incentives (c.) 
• Transaction from linear to circular (l.) 
• Reduction in direct input of materials along the value 

chain (l.) 

 
Local 

• [5] More awareness (e.) 
• Achieve environmental goal (g.) 

	

	

	

International • [4] Regulation (c.) 
• Lack of innovative technologies (r.) 
• [2] Lack of R&D investments (b.) 
• Lack public incentives (c.) 
• Lack of education (c.) 
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N°	4	

 

 
National 

• Too low landfilling taxes (m.) 
• No local/regional regulation  (u.) 
• Counting too much in economical incentives (c.) 
• Limited financial resources (c.) 
• Lack of demand (s.) 

 

Local 

• [3] Mentality (e.) 
• [2] Lack of incentives (c.) 
• [3] Lack of market (s.) 
• Lack of programs (o.) 

	

	

	

	

	

	

	

N°	5	

 

International 

• [3] Regulation (c.) 
• Lack of technologies (r.) 
• Lack of R&D investment (b.) 
• Lack of public incentives (c.) 
• Lack of publicity (e.) 

 

 

 

 

National 

• [2] Encouraging a new leaner supply chain (l.) 
• [3] Increasing landfilling taxes (m.) 
• Producer's responsibility fee (m.) 
• Green procurement (o.) 
•  [2] More incentives (c.) 
• No fee (m.) 
• [2] Quicker decision (less bureaucracy) (t.) 
• [5] People mentality to aware (e.) 
• Financial incentives (c.) 
• Decreasing taxes for C.E. activities (m.) 
• Increasing incineration taxes (m.) 
• Increasing taxes on natural resources extraction and 

pollution (m.) 
• Beyond the recycling targets (o.) 

 
Local 

• [4] Mentality (e.) 
• [2]Regulation more local (u.) 
• Landfilling taxes 

	

	

	

	

N°	6	

 

International 

• [3] Meeting social and environmental goals (g.) 
• [3] Reducing costs (v.) 
• Creating new market (s.) 

 

National 

• A more "vertical business" (l.) 
• [3] Saving money (v.) 
• [2] Achieving environmental and economic goals (g.) 
• Opportunity for innovation (b.) 
• Creating green jobs (n.) 

 
Local 

• Stimulate creativity and new technology (r.) (k.) 
• Achieving environmental and economic goals (g.) 
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N°	7	

 

 

International 

• People not aware (e.) 
• Lack of regulation (c.) 
• Lack of incentives (c.) 
• [2] Market demand (s.) 
• Cost of reorganize supply chain management (l.) 
• Cost of production process (l.) 
• Changing business model (l.) 

 

National 

• Short term perspective/no vision (e.) 
• Waste regulation and bureaucracy (f.) (t.) 
• Competition with non-sustainable, traditional business 

(l.) 
• Lack of demand (s.) 

 
Local 

• [3] Lack of incentives (c.) 
• Limited financial resources (c.) 

	

	

	

	

	

N°	8	

 

International 

• Coordination body (x.) 
• Lack of trust (c.)  
• Social-cultural aspects (e.) (c.) 

 

 

National 

• Identifying best practices (r.) 
• Closing the loop (a.) 
• Workshops (y.) 
• Platform (y.) 
• Devising circular strategies (y.) 
• Stakeholders' engagement (w.)  
• Achieving eco-effectiveness rather than just resource-

efficiency (l.) 

 
Local 

• Achieving environmental and economic goals (g.) 
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Table 13: Key themes extracted 

	

a. Closing the loop n. Green Jobs 

b. R&D o. New targets/programs  

c. Barriers  p. Buzz word du jour  

d. Economic Model/Growth  q. Related topic/program 

e. Awareness r. Technology  

f. Waste Management s. Demand  

g. Goals t. Bureaucracy 

h. Valorization u. Sub-national level 

i. Education v. Saving 

j. Benefits w. Stakeholders' 

engagement   

k. Creativity  x. Coordination body  

l. Business 

Model/Strategies 

y. CE Tools 

m. Taxation   

 

Looking at the 12 keywords mentioned during the first question by the interviewees, it can be seen 

how wide is the definition rage of the CE, (Kirchher, Reike, & Hekkert, 2017).		

Closing the Loop has been the most reported key theme (remanufacturing, reuse, repair, recycling, (EC 

COM(2015) 614 final , s.d.)), and as an interviewee has reported, it is the “buzz word du jour”, and all 

the stakeholders look familiar with the concept of CE. Furthermore, at the three levels some differences 

can be found: at the international level, it is clear that CE is a driver for “valorizing resources” through 

EU programs and projects (Chapter 3), while at the national level it is an “opportunity to grow” (Chapter 

4). At the local level, it can be seen that keywords are more related to daily matters, like “waste 

management” and “awareness”.  

Reasons behind CE projects are similar in all the three levels: valorization of materials, economic 

benefits and political goals (EC COM(2015) 614 final , s.d.) (Accenture, 2015).  

The third question reveals something interesting. Although the question was regarding benefits, at the 

national and local level appears keywords like the mentioned “barriers” by Brand and Brujin (1999), 

missing awareness from citizens and stakeholders. 
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In the fourth question, a part the barriers (Ibid.), issues are lack of innovative technologies, and R&D 

investments at the international level, low landfilling taxes, to confirm what has been reported in chapter 

4, and a missing Sub-National policy level (Costa, Massard, & Agarwal, 2010) at the national level. At 

the Barreiro context, instead, looks CE activities are difficult to penetrate, due to lack of incentives, 

programs at the local level, demand and awareness from the population. 

Important points of consideration, from the questions, six are coming out: at the national level, it is to be 

hoped different levels of taxation, which incentive CE practices, and on the way around, penalize waste 

production. New programs, green procurements and new targets which do not aim only to recycling 

ones, are hoped too. At the local level, it starting to be needed a sub national policy level (Costa, 

Massard, & Agarwal, 2010).  

Companies and institutuins’ problems in CE practices are reported at question 7. No long-term vision, 

difficulties to compete with traditional business (linear) in terms of costs, supply, time, a not suitable 

waste regulation, and a slow bureaucracy, are the issues found, while at the local level financial 

resources are needed. 

To end the section, further bottom up actions are needed, like information, creating a network of CE, 

and entities who “help” in CE practices, like a coordination body (Mirata, 2004) 
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6.6 Questionnaire 
 

The author, since has spent 3 months in Barreiro, hosted by an association (ADAO), has had the opportunity to see daily CE applications, and get to know the 

associative context. It has been thought to a quantitative method for understanding and analyzing problems, needs, and capabilities of the association ADAO 

and some other persons related somehow with ADAO (friends, families). An on-line questionnaire has been done taking in consideration the “upcycler” side, 

and the “buyer” side too. 54 persons answered, 24 upcyclers, 30 buyers. The first part aimed to know if the picking was a barrier, if a prize, like a tax reduction 

could incentive a CE system, if people trust repaired objects, if a platform could be useful in a CE system. 

	

Table 14:First questionnaire-buyer 

	

	

	 	 	
	

Do you have any items or 

materials, at home or at 

work, that you do not use 

anymore? 

If someone suggested you to 

pick them up for free, adjust 

them and sell them by giving 

you a percentage, or adjust 

them for you, would you 

agree? 

If you have discounts or 

reductions, for example for 

the water tax or IMI tax, 

would it be an incentive for 

you to buy/sell those 

materials or objects? 

If an object of yours should 

break, and you could choose 

an option, which would you 

choose? 

If you had a platform-app, which 

would provide you a free 

shipping service, and would 

meet your up-cycling 

needs/demands, would you use 

it? 
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What do you think it is the biggest difficulty in fixing an object? 

	

The second group of questions aimed to know if upcycling is a hobbie or a job for some of them, if finding materials-objects is difficult, where they find 

materials-objects (the last two questions aimed to know if the regulation was a barrier), which materials they use, and which kind of work they do, and 

problems in their business. 

 

 

 

 

 

 

	

It	is	easier	to	buy	a	new	one	than	to	repair	it	

It	is	hard	to	find	substitutes	material	

You	have	no	trust	in	a	repaired-recycled	item	

You	do	not	have	time	or	your	own	means	of	transport	to	leave	and	bring	back	the	object	

You	have	no	confidence	in	a	repaired-recycled	item	
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Table 15: Second questionnaire-upcycler 

	

	
	 	

You do your up-cycling 

(“creative recycling”) 

activities for: 

If you had access to an 

extensive database or 

collection site for such 

materials/objects, would it be a 

further opportunity for you?  

What kind of works do you do? 

	 	

How do you find raw materials/objects for your creation? Which of these materials do you work with? 

Various	reparations	
Accessories	for	women/men	

Artworks	

Design	items	

Furniture	
Toys	

Paintings	

Picture	frames	

Statues	

Dresses	

Chairs,	armchairs	or	sofas	

Other	

Ads	on	social	networks/websites	

Companies/factories	

On	the	road	

Shops/bars	

Waste	collection	sites	

Asking	to	friend	and	relatives	

Other		

Plastic	

Metals		

Pallet	
Paper/cardboard		

Electronic	components	

Tires	

Glass	

Wood	

Textile		

Other		
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On a scale from 1 to 4, can you indicate which is the problem for your business?  

1- the less important problem 

4- the more important problem 
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7 Conclusions 
	

Analysing Barreiro on what (Baas, 2011) said about the Rotterdam region, it can be seen that nowadays 

due to the deindustrialization, Barreiro has a lower industry density and a low innovation rate, but a high 

degree of networking activities at the citizens level. The characteristic of Barreiro is, doubtless, the high 

degree of networking bottom-up activities between citizens. As already mentioned, the association 

movement is a real driving force in Barreiro, thus, stimulating a CE system in Barreiro has to take into 

account this “Self organized association movement network”, and consider the “Existing Synergies”, at 

the “Sprouting level”.  

This “Self organized association movement network”, is something robust, and consolidated during the 

time, in Barreiro: it has, somehow, a similar driver to the one used by Kalundborg to create a network: 

the culture of dialogue. In Kalundborg, companies entered into dialogue for discussing common 

challenges, and found innovative solutions in openness and trust.
31

.       

The author, thus, agrees that the Existing Synergies in Barreiro, created under a “Self-organized 

association movement network”, should be used as a springboard to develop other exchanges and 

stimulate a CE system (Chertow, 2000) 

Contrary to what has been seen in the literature and in the natural development of the Kalundborg Self-

Organized network exchange, from the author point of view, there are few conditions for the Uncovering 

and Embeddedness and institutionalization stage model of maturity, for the simple fact that there isn’t, 

until now, a high” business value”, then an economic driver, in the network exchange.  

Trying to stimulate a CE system in Barreiro, would be theoretically possible through a top down 

approach, but the author has found some issues. The most logic way would be the Municipality of 

Barreiro designs a Roadmap as London, or a reuse program as in Devens: unfortunately for Barreiro, 

and for every municipality in Portugal, there is no possibility, until now. As already investigated by Costa  

(Costa, Massard, & Agarwal, 2010) in Portugal, Waste Legislation and Policies are at the National level”. 

If the Policy was at the sub-national level local government could act as a bridge between national 

government and local companies, as it is happening in Kalundborg, or Devens, or London; at the actual 

conditions, Portuguese local government’s influence is limited without any “power”. So as Costa said 

(Costa, Massard, & Agarwal, 2010) for Portugal only the national level can set the objectives and targets 

to which sub-national level agents, like local government or companies in this case, are left to respond 

with solutions: and that’s exactly what is happening in Ljubljana and Slovenia, where recently has been 

set a national Action Plan on Resource Efficiency.  

																																																													
31	Kalundborg-Symbiosis-40th-anniversary-publication.pdf	
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Portugal has not set, until now, a such of Action Plan on Resource Efficiency, or a National Roadmap 

for CE. As already analysed, Strategic Plans, Green Reforms and Decree-Laws seem they have a clear 

target: The adoption, from Portugal, of a life-cycle approach, in order to achieve as fast as possible, EU 

waste targets, caused a turnaround in waste legislation in Portugal in the last years, reflected, in practice, 

in the establishment of collective or individual waste stream management systems, which leads to have 

recycling and eco-design (EEA , s.d.) but does not incentives waste/by-products exchanges. 

As already analyzed by the author in chapter 4, higher recycling rates are a good thing, because it 

means less waste into landfills, but it doesn’t prevent waste from being generated in the first place, and 

it also consumes resources in breaking down waste products: recycling strips complex products down 

to their base materials to recover them, but destroys most of the invested labor in product design and 

development in the process (Accenture, 2015) 

Preventing waste in the first place by exchanging, refurbishing and reusing products and components 

instead of recycling makes much more economic sense. (Ibid.) 

Upcycling and IS can bring a further contribution to CE, and stimulate an exchange network, something 

important at the local level.  

Those two tools are very different from recycling: “they view waste not as an external problem to be 

dealt with only by legislation or waste-management entities, but as a resource that is fully integrated into 

the business model. “(Accenture o Ibid.)  

To summarize: with these two tools, and trying to stimulate an exchange network the author would avoid 

barriers coming from the Portuguese waste regulation, as the already mentioned adoption life-cyle 

approach, with the lack of local policy level (Costa, Massard, & Agarwal, 2010) , and deals with some of 

the Factors mentioned by Brand and Brujin (1999) : Technical and Political.  

Other two top-down approaches would be possible for Barreiro: EU funds-programs, or “Green Public 

Procurements”  

From the point of view of the author, apply for EU funds, as suggested by the ECO.NOMIA initiative, 

would not bring the actual “Sprouting Level” to the next one, for the simple reason that proposals for EU 

funds have to be consistent, with an innovative purpose, or a real need behind
32

  

Green Public Procurements could be an indirect instrument to stimulating a CE system, but not the main 

driver, due to the fact that Camara Municipal do Barreiro doesn’t have much financial resources (data 

coming from the local interviewees) for pursuing such a strategy.    

The author then suggests a further way, based on observations, analysis of the literature, interviews, 

and case studies: a partnership, between the associative network, the Municipality, and privates who 

want to join: a sort of adapted batch model, (“willing to approach)”. This such a partnership, where no-

																																																													
32	https://www.espon.eu/participate/calls/open-calls/call-tender-applied-research-2	
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profit organizations have a central role, is starting to be common in US, and brings several advantages, 

such as: avoiding regulation barriers and lack of policies, final price competitiveness, opportunity to find 

valuable unused materials/goods. (Veleva, Bodkin, & Lowitt, 2017) 

	

7.1 Suggestions and future work  
	

The suggested model, has started to be shaped during the semi-structure interview with the Vice-Mayor 

Sofia Martines. Analysing existing CE examples, in particular one mentioned not approved project 

proposal was interesting: the valorization of waste materials, such as doors, wood, stones, windows, 

chairs, coming from the rehabilitation and demolition of buildings in the area managed by Baia do Tejo 

(a business parks management company, which operates on 4 industrial districts of Barreiro, Seixal, 

Estarreja, Vendas Novas. Its action is conferred and defined by Decree 57/2012, and it is in collaboration 

with the concerned municipalities - Almada, Barreiro and Seixal), and as other stakeholders there were 

the Municipality of Barreiro, and A.D.A.O., (Associação Desenvolvimento Artes e Oficios), an 

association very active and well known in Barreiro, which has a very wild range of core activities, related 

somehow to CE, such as: Sculptures and paintings with unused or wasted materials; Repairs and 

creative objects from unused or wasted materials; Curtains and textiles from unused or wasted ones; 

Permaculture; Recycling. 

The above mentioned suggested model was reviewed twice, during the interviews to Nuno Cavaco, 

Barreiro Municipality Councillor Assessor, to Joao Lopes, Barreiro Municipality Head of Planning, 

Environment and Mobility Division, and with the Vice Mayor Sofia Martines again, and it was agreed 

which could be a strategy with the actual resources in Barreiro, and its strengths. 

	

As a snapshot of the discussion, the author has done a Business Model Canvas, for a clear 

understanding of a possible CE system in Barreiro, at the actual condition and resources. 
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Table 16: Snapshot CE in Barreiro actual condition and resources 

 

 

Since the aim of this thesis hasn’t been create a Business Model Canvas on a CE project proposal, the 

author will just explain the first two blocks, the most important according to Osterwalder et al. (2010): 

Customer Segments 

Customer Segments describes the classes of people and organizations to which aim. The main goal is 

to involve the local community of Barreiro, (citizens, hobbyists and students), and to disseminate and 

promote upcycling, recovery and reuse activities.  

The service favours skilled craftsmen and unemployed, given to the high unemployment in Barreiro, 

who can take advantage of this opportunity for their work. In addition, the project can be extended to 

creative workshops, restoration and recycling, workshops, so that other associations, cooperatives and 

schools can be stakeholders/customers.  

Key Partners 

• MANPOWER: 

Municipality, 

Recovery 

Community, 

Cooperatives 
• Furniture 

Private 
entities, public 
entities, 
companies 

 

 

Key Activities 

• Objects recycling, 

repairing objects, 

objects 

restoringselling 

modified objects, 

e-commerce 

management, 

workshop 

management  
• collection at home, 

coordination of 
withdrawal 
information 
campaigns 
 

Value 
Propositions  
• Recycled 

products and 
objects with 
great social 
value 

• It offers the 
chance to get rid 
of objects no 
longer used 

• Tools and 
workspaces to 
restore, recycle, 
create, design 

• Useful waste 
materials 

Customers 
Relationships  

• Online community 

• Shop windows in 
the property 
outlets and 
suppliers 

• Personal 
assistance  

• different according 
to the customer 
segment (self 
service/co-
creation) 

Customer segments  

• people who are 
sensitive to 
recycling/reuse 

• people attracted by 
design and 
originality 

• people sensitive to 
social value 

• people curious and 
attracted by timeless 
creative ideas/ability 
to realize them 

• hobbyists 

• inventors/artists 
• craftsmen 

• institutions and 
public institutes 

• private entities Key Resources  
• Laboratory space, 

models design, 
manpower 

• collection means 
of transport, 
collection 
warehouse,  

 

Channels  

• Direct: online 
• Indirect, suppliers: 

online 
• Physical and 

online 
communication 
channels: this 
different 
communication 
campaign based 
on the customer 
segment 

	
 

Cost Structure  

• Fixed costs: rent, utilities, staff rent ADAO  
• Variable costs: consumables, ecommerce maintenance 

Variable costs: means maintenance, consumables, 

information campaigns costs 

• Variable costs: supplies - maintenance of machinery 

Revenue Streams  

• sale of goods 
• fixed prices depending on the product characteristics 

• sale of goods collected through collateral activities 
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Initial customers can be assumed there are, since an initial customer segment could be the ones of 

Community Store Protocol, Bethel, and Barreiro-ecological Christmas trees, ongoing sustainable 

projects since years, of course a part Barreiro-ecological Christmas trees, which is an initiative to 

sensitize. Also, the questionnaire’s results can contribute to reinforce this argumentation, and shows 

that, at least, there is a niche market in Barreiro. 

 

Value Proposition 

 

Value Proposition is the realistic promise of the value of products and services, based on the tangible 

benefits for a particular customer segment. To create a good value proposition, it can aimed at reduced 

cost, improved design, their well-being and the satisfaction of their functional, emotional and social 

needs. In this proposal, the customer is the real protagonist, but more than a customer, the target is a 

member of a community, as hobbyists or an associate, or simply, students. In this context, centers for 

the disabled, recreation centers and other cooperatives and associations are important stakeholders 

too. Main activities are self-production, repairs, restorations, artworks, while organized activities would 

be workshops for schools, associations and cooperatives, to teach the CE concept. 

A new free service adds more value: collection at home of unused, damaged furniture and goods, and 

delivery of repared, or with new design furniture-goods. This activity will be carried by “Recolha de 

Monos Barreiro”
33

. 

 
Summarizing the other five blocks (without cost structure and revenues) in what has been said during 

the interviews with Nuno Cavaco, Barreiro Municipality Councillor Assessor, to Joao Lopes, Barreiro 

Municipality Head of Planning, Environment and Mobility Division, and with the Vice Mayor Sofia 

Martines, it was assumed that even without calls/grants and resources, the Municipality, together with 

associations and citizens, can boost CE, giving: Small incentives; Spaces and building; Technical 

advices; Communication channels; Free transportation for goods and people; Old furnitures. 

Furthermore, the Municipality can, since there is a professional school in Barreiro, create: Stages for 

students, and use this opportunity for teaching them CE; Create workshops for students and citizens, 

and training courses. 

A part the already mentioned A.D.A.O., which participation gives suitable skills to CE, three associations 

were taken into account, in order to bring work force to the CE activities: 

• Rumo (Cooperativa De Solidariedade Social). Being an employment center, it can help training 

unemployers to join CE activities. 

																																																													
33	http://www.cm-barreiro.pt/pages/476	



	 73	

• Cercimb (Coop. De Educação E Reabilitação De Crianças Inadaptadas) and NÓS (Associação 

de Pais e Técnicos para a Integração do Deficiente) can join the CE activities with their 

associate, also considering that a new employment can cure some of those deseases. 

• IBM Makers association: trained people with various skills. 

 

To fill the two missing blocks, cost structure and revenue stream, some other assumptions were done 

analyzing the four Municipal taxes: Water bill; IMI (property tax); IUC (car tax); Derrama commercial tax, 

and duties. In the assumption, citizens and companies would take advantage, by their CE activities, in 

a reduction of taxes, and on the other hand, to balance the taxation system, citizens and companies 

who don’t do CE activities would be charged more. The taxes analysis will be reported in Annex H.   

Furthermore, this proposal cannot be viable in Portugal nowadays; however, the figure below let it be 

understood that something in the taxation system should be changed. 

	

Figure 13: Destak article 
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Annexes	

 
Annex A.  
	

Interview Guide 
 

A. 1) What does Circular Economy mean for you? What are its strengths and weaknesses according 

to your experience?   

2) For which reasons projects started?   

3) Which was/is the benefit in applying a Circular Economy concept? 

4) What are the main barriers for the Circular Economy in (place/ entity)?   

5) If you could, what would you change? Regulation? (Could you list name of the law and articles?) 

Mentality? Landifilling taxes? In what/how? Or something else?   

B. 1) Why companies should prefer Circular Economy practices, according to the (place/entity) point of 

view? 

2) What are the main problems for companies involved in Circular Economy practices in (place)? 

3) How the (entity) helps companies who want to start a "Circular business"? 

 

Annex B.  

Online Questionnaire  
 

Do you do up-recycling (“creative recycling”), or do you just buy second hands-recycled materials? 

A. If you do creative recycling 

1) You do your upcycling (“creative recycling”) activities for: hobbie, main job, secondary job? 

2) What kind of works do you do among: Various reparations; Accessories for women/men; Artworks; 

Design items; Furnitures; Toys; Paintings; Picture frames; Statues; Dresses; Chairs, armchairs or 

sofas?   

3) How do you find raw materials/objects for your creations? Ads on social networks/websites, 

Companies / factories, On the road, Shops / bars, Waste collection sites (e.g. ecological islands), 

Asking to friends and relatives or other? 
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4) Which of these materials do you work with? Plastic; Metals; Pallet; Paper/cardboard; Electronic 

components; Tires; Glass; Wood; Textile or other? 

5) On a scale from 1 to 4 (1=it is not a problem; 4=it is a big problem), can you indicate which is a 

problem for your business?  

Collect raw materials/ unused objects; 

Manage your business through internet, like on line sales and advertisements; 

Finding Customers; 

Cost of sales channels, shipping and transport 

6) If you had access to an extensive database or collection site for such materials / objects, would it be 

like opening the Pandora’s pot for you? 

B. If you are a buyer 

1) Do you have any items or materials, at home or at work, that you don’t use anymore? 

2) If someone suggested you to pick them up for free, adjust them and sell them by giving you a 

percentage, or adjust them for you, would you agree? 

3) If, besides the above, you have discounts or reductions, for example for the water tax or IMI tax, 

would it be an incentive for you to buy/sell those materials or objects that are no longer used? 

4) If an object of yours should break, and you could choose an option, which would you choose 

between "Repair it, even in a creative way" and "Buy a new one"? 

5) What do you think it is the biggest difficulty in fixing an object? 

It's easier to buy a new one than to repair it; It is hard to find substitute materials;  

You have no trust in a repaired-recycled item;  

You do not have time or your own means of transport to leave and bring back the object. 

6) If you had a platform-app, which would provide you a free shipping service, and would meet your 

needs / demands, like: 1-sale channel (of objects or materials not used); 2-contact channel with the 

artisan-craftsman (for repairs); 3-purchase channel (for repaired/recycled items)....WOULD YOU USE 

IT? 
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Annex C.  
 
Main differences between Industrial Symbiosis and Recycling 

Table 17: Differences between Recycling and Industrial Symbiosis. Source: (end of internship, Tecnalia, 2015) 

Recycling Industrial Symbiosis 

• Taxes for collecting • No taxes for collecting 

• Scraps aren’t yours anymore • Scraps are yours (possibility to sell and 
share) 

• Waste, waste water, waste heat 
collection made by organization 
/consortium /environmental agency 

• No organizzation/consortium/ 
environmental agency collection 

 

• Regarding to the recycling: only “high 
value” materials, such as WEEE, 
paper, plastic, metal, oil, batteries, etc.  

• Exchange of every scrap that has an 
important value for another company 

 

• Similar industries in a collective 
approach 

 

• Separate industries in a collective 
approach and more than an exchange 
between actors 
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Annex D.  
	

Analysis Waste Management Regulation in Portugal compared with the EU Directive 
2008/98/EC  

 

 

Directive 2008/98/EC underlines that the main objective of any waste policy is to minimize the negative 

consequences of waste production and management for human health and the environment. 

With regard to "recovery" and "disposal" in particular, it seeks to ensure a clear distinction between 

these two concepts, based on a real difference in terms of environmental impact (substitution of natural 

resources in the economy), recognizing potential benefits to the environment and human health resulting 

from the use of waste as resources. 

 

Table 18: Analysis definitions Waste Management Regulation in Portugal compared with the EU Directive 

2008/98/EC   

 
The key points of the new 

European Directive 
(2008/98/EC) 

 
 

Comments 

 

 

 

1. Revising notions of: waste, 

recovery and disposal. 

 

Waste: the definition given by the Decree-Law 73/2011 
"Residues of dwellings, as well as other residues which by 
their nature or composition are similar to dwellings" cannot 

be well defined, especially if the definition contains the word 

“similar”: it must contains a further definition, as well as in 

the differentiation between domestic waste and packaging. 

-> Not achieved 

Recovery vs disposal: something has done in this 

direction, in order to boost the CE for example, but as will 

be said, charging only 2 euro per ton more, to the second 

cheapest landfill charges of Europe (landfill tax + gate fee 

= 14 euro per ton), it is too low to encourage behavioral 

changes in the population. -> Not achieved yet, they are 

trying to find the right way to sensitize citizens’ behavior. 

 

 

2. Introduction of new definitions 

not included in the previous 

Directive: byproduct and 

differentiated collection. 

By-product: in Portugal, there isn’t a Law which states 

what is a by-product, so the only way to have it is to pay a 

tax of 5000euros, which then will classify, what was before 

as a waste, in by-product. This classification may worth in 

the industry level, but in the community level it is a barrier 

to boost CE. Other barriers are: the difficulties in complying 

with the legally conditions, and the absence of instruments 
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 and mechanisms for the exchange of by-products. -> Not 
achieved 

Differentiated collection: Portugal is working a lot on it, 

especially thanks to the new policies. ->On the right way 

3. Extend liability to the producer in 

order to draw attention to a design 

of goods that consider the whole 

life cycle and facilitate recycling 

operations to ensure a high level of 

protection of the environment and 

human health. 

 

Portugal is doing a lot in this case, starting from the different 

policies, and ending with the sensitization, which is starting 

to be applied and taught in Universities -> Achieved 

4. Introduction and promotion of the 

concept of differentiated collection 

and waste hierarchy. 

Policies and Laws are driving in this direction, even if the 

concept of “waste”, especially the domestic one, is not well 

definite. -> To work more on this 

5. Introduction of an approach that 

takes into account the entire 

product life cycle with the aim of 

reducing the environmental impacts 

of waste generation and 

management. 

 

 

Due to the Policies, it can be said: -> achieving 

6. Waste-to-energy remains a 

viable solution only if its 

downstream activity meets the 

criteria for energy efficiency 

identified in the same Directive. 

Portugal is aiming on the energy recovery to decrease the 

waste disposal percentage, practice which is on the 

opposite side of what has said by the EU. Something has 

to be said: Portugal it is not the only EU country who is 

aiming on this to decrease the waste disposal. One 

example is Germany. -> To redefine the strategy 

7. Strengthen the measures to be 

taken to prevent waste. 

 

Portugal is working a lot on it. -> Work in progress 

 
 

 

Listed below, according to the Regulation review, some other strengths and weaknesses: 

Weaknesses:  

• Non-inclusion of EU targets in the regional plan of Madeira.  

• Complexity of the collection system with several different entities responsible for separate and 

residual waste collection. For instance, in Barreiro they are two only for solid waste: Municipality 

and Amarsul. 

• The Waste Management Fee charging system presents some problems, for instance: the 

significant use of charges indexed to the household water bill does not give space for the 

development of price incentives for waste reduction through other types of fees;  
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• and the fact that households do not realize what services they are paying for, thus may have high 

resistance to pay higher tariffs, especially in a period of economic crisis.  

• Lack of recycling culture based on the low levels of separate collection over the total waste 

collected, and little consideration of waste as a resource.  

• Lack of landfill tax, and the waste management fee set at a level which is too low to encourage 

behavioral change.  

Note: Portuguese landfill charges, including landfill tax and gate fee, present the second lowest 

aggregated value (summing landfill tax and gate fee), and it is equal to 14 €/tone.   

A report by the EEA (EEA , s.d.)   also presents the relation between landfill tax and recycling level in 

2012. Results for Portugal show a weak effect associated with an increase of the tax from 2€/ton to 

4€/ton verified between 2007 and 2011.   

Possibly, and even despite the increase in the TGR observed with the Green Tax Reform, values are 

considered as too low to be a strong incentive for the promotion of waste diversion from landfill, as this 

type of treatment is still affordable in comparison with the other options (Costa, Massard, & Agarwal, 

Waste management policies for industrial symbiosis development: Case studies in European countries., 

2010) 

• Portuguese laws are not in line yet with European ones, especially in the construction sector, and 

this is visible comparing the consumption of materials (almost 2 tons per inhabitant ,15.1 vs. 13.2, 

compared to the EU average). (REA , s.d.)   

• Portugal currently has neither a specific national resource efficiency strategy, nor an action plan. 

• Lack of incentives to manage waste according to the waste hierarchy; 

• Lack of co-ordination between the different administrative levels;  

• Insufficient (door-to-door) separate collection of waste; (Waste summary PT, s.d.).   

Strengths:  

• Important changes in the national waste legislation including, amongst others, the transposition 

of WFD and LFD Directives, and the regulation for the operation of waste municipal systems, and 

specific waste streams.  

• Improvement of the waste management service coverage with significant investment in 

infrastructures (e.g. organic recovery facilities) and other equipment (e.g. recycling points).  

• Introduction of various economic and fiscal instruments, for instance: The Waste Stock Exchange; 

the status of “small bio-fuel producers” for local governments, associated entities, and local 

companies that produce fuel through the use of refuse-derived fuel; the Green Tax Reform leading 

to changes in the Waste Management Fee and the implementation of a Plastic Bag Tax. 

 

Most important policy instruments for material resource efficiency    

The adoption of a life-cycle approach based on extended producer responsibility caused a turnaround 

in waste legislation in Portugal, reflected, in practice, in the establishment of collective or individual 
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waste stream management systems, committed to complying with qualitative preventive requirements 

along with the attainment of management targets according to the waste hierarchy.  

 

 

Annex E. 
	

Vieira de Almeida - Plano de Açao Economia Circular em Portugal: 2017-2020 Breve Perspetiva 

Jurìdica 

Dificuldades no quadro legislativo nacional  

• Subprodutos e fim-de-estatuto de Resíduo 

ü Taxas elevadas para a classificação de subprodutos (€5000) e para a alteração das condições 

de classificação (€1000) 

ü Prazos de decisão demorados no processo de classificação de subprodutos 

ü Dificuldade no cumprimento das condições legalmente exigidas para a classificação de 

subprodutos 

ü Ausência de instrumentos e mecanismos de intercâmbio de subprodutos 

ü Resistência das empresas à implementação de simbioses industriais  

ü Pouca valorização do subproduto face às matérias-primas virgens – inexistência de standards 

técnicos /de qualidade 

ü Défice ao nível da investigação e desenvolvimento tecnológicos que permitam novas utilizações 

para subprodutos 

ü Desincentivos decorrentes das obrigações legais associadas ao produto (ex. REACH…) 

• Outras barreiras jurídicas à circularidade:  

ü Rigidez e dispersão legislativas 

ü Dificuldades associadas à implementação de soluções de logística inversa 

ü Falta de incentivos à circularidade de produtos – resistência ao reconhecimento de circuitos de 

reutilização e reparação que “escapam” à lógica dos resíduos e do licenciamento das 

operações de gestão  

ü O combate ao desperdício alimentar ao longo de toda a cadeia (produtiva, transformadora e da 

distribuição) e as barreiras legais ao uso de subprodutos (ex. normas de segurança alimentar) 

OPORTUNIDADES  

• Aposta na Inovação – investigação, financiamento, implementação de testes e projetos piloto, 

implementação e operacionalização definitiva (Indústria 4.0) 

• Simbioses industriais (intra e inter) 

• Definição de standards técnicos / parâmetros de qualidade para subprodutos 

• Simplificação administrativa – agilização de procedimentos 

• Product2service – novos modelos de negócio potenciadores da circularidade 

• O reconhecimento da “circularidade” – rotulagem e certificação 
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• Agricultura sustentável e agricultura biológica 

• Regime jurídico estruturado de combate ao desperdício alimentar – articulação com normas de 

segurança alimentar, simplificação e agilização de procedimentos 

• “Fiscalidade circular” que: 

• Premeie a introdução de requisitos circulares nos produtos e as empresas com modelos 

de negócio circulares 

• Incentive o retorno, a reparação e a reutilização de produtos 

Aspetos jurídicos a ter em conta  

• Proatividade das empresas na busca de simbioses industriais e organização de soluções de 

circularidade – oportunidades ao nível das ações setoriais e das ações locais/regionais a 

desenvolver 

• Redação de acordos e negociação contratual que proteja as partes, incorporando cláusulas que 

protejam os interesses de cada stakeholder – só com um número alargado de agentes é possível 

implementar novo paradigma 

• Product2service implica reconfiguração contratual – foco numa lógica de prestação de serviços 

orientada para a circularidade e mais complexa (leasing, renting, sharing, pooling)  

• Candidaturas a financiamento e green procurement  

• Estruturação de soluções integradas e inovadoras – nomeadamente plataformas logísticas de 

circularidade 

• “Fiscalidade circular”  

• Conhecer bem meios de defesa, recurso, reação 

• Aposta em Investigação & Inovação – em articulação com a Agenda de I&I (a desenvolver pelo 

Governo em articulação com a academia, setor empresarial e setor público) 
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Annex F.  
	

Five New Business Models for Circular Growth 

1)The Circular Supply- Chain introduces fully renewable, recyclable, or biodegradable materials that 

can be used in consecutive lifecycles to reduce costs and increase predictability and control.  

2)The Recovery & Recycling model creates production and consumption systems in which everything 

that used to be considered waste is revived for other uses. Companies either recover end-of-life 

products to recapture and reuse valuable material, energy and components or they reclaim waste and 

by-products from a production process.  

3)Product Life Extension by maintaining and improving products through repairs, upgrades, 

remanufacturing or remarketing, companies can keep them economically useful for as long as possible. 

This means shifting from merely selling things to actively keeping them alive and relevant. It also means 

moving customers from transactions to relationships, tailoring upgrades and alterations to specific 

needs.  

4)The Sharing Platform model where people rent, share, swap or lend their idle goods. Fewer resources 

go into making products that are infrequently used, and consumers have a new way to both make and 

save money.  

5)Product as a Service. When consumers lease or pay for products by use. 
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Annex G.  
 
Associations list  

Sociedade Democrática União Barreirense "Os Franceses" 

Grupo Desportivo 1º de Maio 

Grupo Desportivo do Barreiro 

Grupo Chinquilho Palmeirense 

União Futebol Barreirense 

Banda Municipal do Barreiro 

Associação Patinagem Setúbal 

Coral Trabalhadores da Autarquia do Barreiro 

Associação dos Proprietários do Barreiro 

Associação Nacional de Fuzileiros 

Futebol Clube Barreirense 

Clube Xadrez Barreiro 

Clube Amadores de Pesca do Barreiro 

Grupo de Dadores de Sangue do Concelho do Barreiro 

Associação de Basquetebol de Setúbal 

Clube Naval Barreirense 

Associação de Acção de Reformados do Barreiro 

Agrupamento 690 Corpo Nacional de Escutas 

Memória Colorida Associação 

Teatro de Ensaio do Barreiro 

Associação Karate Distrito Setúbal 

Luso Futebol Clube 

Cooperativa Cultural Popular Barreirense 

Cooperativa de Solidariedade Social e Cultural Operária Barreirense CRL 

Associação Barreiro Patrimonio, Memória e Futuro 

Grupo Desportivo dos Ferroviários do Barreiro 

Associação GDAK 

Grupo Desportivo Fabril do Barreiro 

Associação de Defesa do Ambiente do Lavradio 

Rancho Folclórico Regional do Lavradio 

Sociedade Recreativa Cultural do Lavradio 

Centro Cultural e Recreativo Juventude do Lavradio 

Associação de Cicloturismo Fidalbyke 

Futebol Clube Beira Mar 

Grupo Coral Alentejano Unidos do Lavradio 

Agrupamento 1011 Corpo Nacional de Escutas 

Sporting Clube Lavradiense 

Associação Unitária de Reformados Pensionistas e Idosos do Lavradio 

Associação Reformados Pensionistas Idosos de Palhais 

Associação de Proprietários e Moradores da Quinta da Areia 

Associação de Lutas Amadoras do Distrito de Setubal 

Grupo Desportivo Estrelas Areenses 
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Centro Sócio Cultural Bairro da Liberdade 

União Desportiva da Vila Chã 

Santoantoniense Futebol Clube 

Grupo Recreativo União Penalvense 

Centro Social de Santo Antonio 

Sociedade Filarmonica União Agricóla 1º de Dezembro 

Grupo Desportivo e Recreativo " Os Pantufas " 

Grupo Desportivo e Recreativo da Verderena 

Grupo Desportivo e Recreativo Unidos da Recosta 

Associação Amigos do Barco 

Associação Africana 

Sociedade Columbófila Barreirense 

Grupo Coral Alentejano "Os Amigos do Barreiro" 

Grupo Dramático e Recreativo "Os Leças" 

Clube Dramático de Instrução e Recreio 31 de Janeiro "Os Celtas" 

Grupo Desportivo e Recreativo "Os Carliz" 

Casa do Pessoal do Hospital do Barreiro 

Associação Clínica Frafer 

AJBR-Academia de Judo do Barreiro , Associação 

Sociedade de Cultura e Recreio 1º de Agosto Paivense 

Rancho Folclórico de Danças e Cantares da Região do Barreiro 

Associação dos Amigos dos Veiculos Antigos e Clássicos 

Grupo Desportivo Recreativo Cultural "Não-Te-Irrites" 

Grupo Desportivo Chinquilho "Sempre Fixe" 

Casa do Sport Lisboa e Benfica do Barreiro 

Agrupamento 74 Corpo Nacional de Escutas 

Coro Polifónico do Alto Seixalinho 

Liga dos Amigos do Hospital Distrital do Barreiro 

Núcleo Sportinguista do Barreiro 

Rotary Club do Barreiro 

Futebol Clube Silveirense 

Grupo Desportivo e Cultural dos Casquilhos 

Associação da Caminhada "Saúde do Coração" 

Projéctor - Companhia de Teatro do Barreiro 

Agrupamento 927 Corpo Nacional de Escutas 

Associação de Formação Desportiva B. Lândia 

Grupo Desportiva "O Independente" 

Futebol Clube Quinta da Lomba 

Associação de Reformados Pensionistas Idosos Santo André 

Clube de Pesca Desportiva da Copacabana 

Galitos Futebol Clube 

Grupo Recreativo da Quinta da Lomba 

Centro de Convivio dos Moradores da Quinta Marques da Costa 

Grupo Coral e Instrumental de Santo André-Barreiro 

Clube de Caçadores do Concelho do Barreiro 
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Associação dos Diabéticos de Barreiro e Moita 

Agrupamento 1180 Corpo Nacional de Escutas 

Clube de Vela do Barreiro 

Associação de Mulheres com Patologia Mamária 

União Recreativa de Cultura e Desporto de Coina 

Centro Popular Recreativo e Cultural da Quinta do Torrão 

Associação de Profissionais de Educação Fisica - Foztejo 

Sociedade Instrução e Beneficiencia "A Voz do Operário" 

Instituto dos Ferroviários 

Centro Social e Paroquial de Santo André 

Cooperativa para a Educação e Reablitação de Crianças Inaptadas da Moita 
e Barreiro  CERCIMB 

Cooperativa de Solidariedade Social RUMO 

Persona - Associação de Apoio a Doentes Mentais Crónicos 

Associação Centro Jovem Tejo 

Associação de Pais e Técnicos para a Integração do Deficiente  NÓS 

Associação de Solidariedade Social  "Os Reguilas" 

Associação Particular de Solidariedade Social " Cantinho alegre da Infancia" 

Jardim de Infancia D. Pedro V 

Centro de Assistencia à Terceira Idade de Coina e Arredores  CATICA 

Centro de Acção Social de Palhais 

Santa Casa da Misericórdia do Barreiro 

Centro Social e Paroquial "Padre Abilio Mendes" 

Associação de Moradores do Bairro 25 de Abril 

Associação Sindical dos Profissionais da Polícia 

Associação de Defesa Animal do Barreiro SOS Bicharada 

Grupo Desportivo da Escola Secundária de Santo André 

Grupo de Chinquilho Moderno 1º de Janeiro Barreirense 

Associação de Escolas de Karaté Shotokai 

Associação da Juventude Adventista 

Agrupamento 586 Corpo Nacional de Escutas 

Cooperativa de Consumo C.R.Lavradio 

Grupo Sport Chinquilho União 9 de Abril Lavradiense 

Grupo Coral Musical do Lavradio "Gente Que Canta" 

Associação de Caçadores do Lavradio 

Sociedade Filarmónica Agricóla Lavradiense 

Hey, Pachuco Associação Cultural 

Náutico Clube do Barreiro 

Associação de Artes Plásticas do Barreiro 

Liga Nacional de Karaté 

Camerata Musical do Barreiro 

Grupo Desportivo e Cultural Estrela Negra 

Gasoline Associação Cultural e Desportiva 

Grupo Recreativo e Desportivo de Palhais 

Grupo Desportivo Operário " Os Vermelhos" 
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Grupo Desportivo Recreativo Covas de Coina 

Socidade Columbófila Lavradiense 

Núcleo de Confraternização de Árbitos de Futebol do Barreiro 

Clube de Campismo do Barreiro 

Moto Clube do Barreiro 

Cine Clube do Barreiro 

Arte Viva Companhia de Teatro do Barreiro 

Associação Cultural Comboio da Esperança 

Sociedade Columbófila de Santo António 

Associação CulturalVigilâmbulo Caolho 

EstBarTuna- Tuna Académica da Escola Superior de Tecnologias do 
Barreiro 

Associação EstBrain Jornal dos Estudantes da Escola Superior de 
Tecnologia do Barreiro 

Out.Ra Associação Cultural 

Associação Moinho Solidário 

Associação dos Antigos Alunos da Escola Secundária de Santo André 

JAMBEOSSI Sports Club 

Barreiro Stara Zagora Futebol Clube 

Associação Serviços Sociais e Culturais dos Trabalhadores das Autarquias 
do Barreiro 

ACRSI-Associação Raiar do Sol Interior 

Associação de Trampolins FABRILTRAMP 

Club Desportivo Colégio Minerva 

Associação das Colectividades do Concelho do Barreiro 

Sociedade de Instrução e Recreio Barreirense "Os Penicheiros" 

Comissão de Moradores Bairro 3 

Associação Comércio Indústria e Serviços Barreiro - Moita 

Associação Cultural dos Imigrantes Moldavos-MIORITA 

Vem Vencer- Associação de Apoio a Crianças , Idosos e Pessoas com 
Deficiência 

Clube de Fotógrafos do Barreiro 

Associação para o Desenvolvimento das Artes e Ofícios ADAO 

Associaçâo dos Filhos e Amigos da Ilha das Galinhas - Gham-Ahté 

BEJUDO-CLUBE 

Associação Angolana Residentes a Sul do Tejo 

Barreiro Ginásio Clube 

Buzim Grupo Desportivo Recreativo e Cultural 

Associação Filatélica e Colecionismo "A sul do tejo" 

Associação Ser Idoso 

Associação Mellitus Criança 

Grupo em Formação do Barreiro da Associação de Escoteiros de Portugal 
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Annex H. 
 

Water bill: it is the only tax which goes direct to the Municipality’s cash desk. It includes 4 different bills: 

water, environmental sanitation, waste, and VAT. In a bill around 30 euros, less than 1/3 it is actually 

for the water. This tax it is used to cover other Municipality expenses, or to make revenue. Revenues in 

2015: From Venda de bens e serviços, where it is included also the Water Tax: 8.770.000 euros. 
 

	

Figure 13: Water bill 

 

1. IMI: property tax. This tax is collected by the State, and then given to the Municipality. Each 

Municipality can decide which percentage apply on it on a range between 3 and 4.5%. In the 

case of Barreiro, it is 3.9%, and decide to reduce this tax has a margin of 0.9% on the properties’ 

value, which is a quite high value in the prospective of an incentive. Revenues in 2015: 

10.600.000 euros. 

2. IUC: single circulation tax. This tax is decided by the State, collected, and then given to the 

Municipality. Revenues in 2015: 1.443.000 euros. 

3. Derrama commercial tax. This tax is on companies’profit, and it is applied to every company 

which has its head office in a Municipality. This tax one it is collected by the State, and then 

given to the Municipality: Revenues in 2015: 38.000 euros. 

4. Each Municipality has the possibility to create its own tax, based on the example of the Lisbon 

Civil Protection tax. (The TMPC - municipal civil protection tax) was created in accordance with 

Article 20 of Law no. 73/2013 of September 3 and conforms to the specific regime established 

by Law 53-E / 2006 of 29 December. 
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Article 20 provides that municipalities may create tariffs in accordance with Law no. 53-E / 2006 of 29 

December - General Regime of Local Commissions - which in turn determines in Article 6 that municipal 

taxes may relate to public services provided to individuals or generated by the activities of 

municipalities.
34

  

Summing up these tax revenues, we get around 18-20 millions, out of 36.939.000 euros of total 

revenues in 2015.
35

  

 

 

 

 

  

																																																													
34	http://www.cm-lisboa.pt	

35	http://observatorio-lisboa.eapn.pt/ficheiro/AER_AML_2015-1.pdf	


