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Abstract

This paper analyses the concept of circular economy within different institutional domains. By
using natural language processing tools, we study three intellectual fields: CE research (“science”),
think tanks and interest groups (“lobby”), and government policy-makers (“policy’’). With the help
of the LDA topic modelling we identify shared and domain specific interests from a large text
corpus. Analysis shows that institutional backgrounds do reflect word choices and thematic
conceptualizations of circular economy, but there is also a strong common body in political and
scientific discussion about circular economy.

Introduction

Circular economy (CE) has become a popular subject on the public agenda, not only in scientific
but also in political discussions. Several governments and the European Commission have launched
circular economy programmes as part of their future priorities. CE has in many instances been
viewed as a promising way towards more sustainable production compatible with continuous
economic growth (Murray et al. 2017; Ghisellini et al. 2016; Bocken et al. 2014; Hobson & Lynch
2016). It is seen as a new successful business model promoting more sustainable futures. Circular
economy is even heralded as the next socio-technical regime which will solve the grave problems
facing the whole of humanity, not to mention the potentially disruptive and politically controversial
effects of such a change.

In this paper, we take our inspiration from selective attention to CE by those who professionally
write about it. This will take us outside the field of science proper and include various science-
inspired actors, such as think tanks, consultants, or industrial lobbies, as well as government
agencies and policy-makers. These actors may share some common concepts and ideas of CE but
differ in many others. By using natural language processing tools, we analyse the structure of CE
discussion in three intellectual fields: CE research (“science”), think tanks and interest groups
(“lobby”), and government policy-makers (“policy”).

With the help of the LDA topic modelling (Blei et al. 2003) we identify domain specific languages
from a large text corpus of scientific article abstracts and various CE reports, pamphlets, roadmaps
and government plans. We will ask how these domains differ in their takes on CE and how the
institutional backgrounds are reflected in word choices and thematic conceptualizations that
characterize the domains. At the same time, we can show if there are any common body of concepts
that unite the domains as well as concepts that dominate the CE discussion and others that fall into
oblivion. While doing this, we will be able to speculate about the possible pattern of institutional
domination in the field of CE discussion and the spread of ideas across domains. We assume that
these “domains” are not identical in their use of language when they publicly engage in discussions
on CE. This assumption is based on a general sociology of knowledge conception of social actors’
views on subjects’ close to them. Thus, it is hardly possible to realistically conceive a public
discourse that will approach any topic with complete neutrality and detachment.



Language Domains

As indicated above, our primary focus will be on what we call institutionalized ideas. As we use the
word “ideas” in the plural, it implies different sets of ideas which are either connected across
institutional boundaries or exclusive to one discursive domain. In reality, we rarely observe purely
exclusive domains. Even national intelligence services or highly specialized science communities,
such as astronomy or high energy physics, share fragments of their core ideas with other domains,
like literary fiction or movies. Often these domains overlap quite extensively so as to share not just
a few core ideas but also complete vocabularies that constitute a common discursive universe for
these domains. It follows that domains generate nuanced vocabularies that can share a common
object which is then shaped by selective use of language. For example, engineers and economists
may work together in constructing a power plant, but their emphasis - or concept - of the plant can
be quite different. Similarly (closer to our theme), a think tank lobbyist may frame circular
economy differently from a government official or a university professor. It is not inconceivable
that these actors generate conflicting views on the same object in spite of their common root
vocabulary.

Furthermore, one domain can become dominant even without explicit competition between
domains. Architectural finesse often gets side lined in construction projects in favour of safety
regulations, weather conditions, or cost-benefit analysis. However, it is perhaps more common that
domains borrow language from neighbouring domains, producing overlap and circular movement of
words and ideas from one domain to another and back. Sometimes, when new vocabularies are
transferred from a weak domain to an already institutionalized domain, the incorporated ideas get
recontextualized for the purpose of becoming regulated by the receiving domain (Chouliaraki

2000).

We have used the term “domain” quite freely above. To define the concept of domain more clearly,
we need to grasp its empirical nature. Domains are not just manifestations of language use. We
would not call a discussion about Brexit in a pub between old friends a domain simply because the
discussion is lacked a regularity, institutional channels of expression, and criteria for accessing the
channels. Also, this discussion would not have the power and legitimacy of, say, the European
Commission report of common fiscal policy. Yet, the concept of domain is more general than
institutional discourse understood as language produced by representatives of work-related
institutions (Freed 2015). Professional language, such as litigation or economic forecast, belongs to
a domain but so does a parliamentary debate or a television interview of an Olympic winner or an
unemployed single mother. What we are saying is that a domain denotes institutionalized language
use not restricted to professional or work contexts. It is true (as it is in our case) that domains are
often characterized by professionalism or specialization of some kind.

In our case, we take three domains of circular economy under investigation, namely lobbying,
policy-making and science. Science is highly professional with formal access criteria and advanced
specialization. Lobbyists are a heterogeneous group of professionals who can access the profession
from many different points and with varying credentials. Policy-making is also a heterogeneous
domain but consisting mostly of highly trained specialist professionals. Although professionalism
is a key element in all three domains, they differ in the actors’ motivations and relations to political
power. Scientists who study circular economy are often connected to businesses and policy-making
through joint research projects or in their role as outside experts in policy hearings, but equally well
scientists can work on their own and according to problem formulations unique to their domain.
Lobbyists have often a role in mediating between policy-makers and scientists. Depending on the
institutional connections, lobbyists can also assume the role of interest group representatives and
become very selective in what they carry over into the policy-making process. Policy-makers



typically frame their ideas as expressions of the general good of the society (Rosanvallon 2011). In
some cases, they include ideas generated in the science domain but often the general good
corresponds to particular interests depending on how successfully the lobbyists manage to penetrate
policy-making processes and “restrict preferences” of key actors (Person & Tabellini 2000, 21-27).

Research Design

Data

For identifying the topics in the discourses of circular economy in the contexts of policy and lobby
domains, we identified reports, papers, policy briefs, etc. produced by different lobby and policy
organizations through Google searches, visiting and going through the websites of individual
lobbying and governmental organizations. We also read through review articles (Murray et al. 2017,
Geissdoerfer et. al. 2017; Ghisellini et al. 2016; Tukker 2015) to find documents to be included in
the analysis. We only selected documents written in English, because polylingual analysis was out
of our resources at this point, though technically it is possible to carry out such topic modeling
process. This produced a body of 39 documents mainly from Europe and from United States. The
documents vary considerably in length, and the level of detail and information. We believe that this
set of documents includes the most important ones, such as EU policy and documents produced by
focal organizations in the field of circular economy, and captures essential part of the circular
economy discussions in this context. The list of lobby and policy documents is provided in
appendix 1.

For the science domain, we conducted a Scopus search for published academic journal articles on
circular economy, searching for “circular economy” strings in title, abstract and keywords fields. In
these fields the most prominent issues of a research are presented so other scholars and potential
readers could find the document in question. This search produced a pool of 426 articles (Scopus
database, date 20161209). This can be considered a relatively complete corpus for our aims for
analysing the themes in circular economy discourses. The three domains are presented in the
following figure 1.

Lobby Domain Political Domain
- 24 documents - 15 documents
- Including all text in the documents - Including all the text in the documents
- From 2011 to 2016 - From 2014 to 2016
- 536 578 words, gross count before \/ - 121 440 words, gross count before
exlcuding stopwords . excluding stopwords
Circular Economy
Corpus

Science Domain
- 426 abstracts of published academic journal
articles, including article title and keywords
- From 2004 to 2016
- 121 229 words gross count, before exlcuding
stopwords

Figure 1. The structure of the Circular Economy Corpus.



For analysing data, we used a natural language processing called topic modeling, which we describe
briefly in the following chapter.

Topic modeling as a method

Topic modeling is automated data mining tool for analysing large, unstructured bodies of textual
and other types of data. Topic modeling algorithms go through a selected corpus (a pre-defined set
of documents), grouping words into themes (topics) running through these documents (Blei et al.
2003 and Blei 2012). As a method topic modeling tools use different probabilistic algorithms (Blei
2012).

The central idea behind topic modeling is that instead of predefined codes and categories of
meaning to understand the contents of the documents, the researcher begins to look for a predefined
number of topics from the texts. In other words, a document is a collection of (latent) topics, and the
algorithm identifies the number of topics and returns the probabilities of words in a topic. In
addition, it creates the distribution of the topics across the documents in the corpus. Both
distributions are based on frequencies and co-occurrence of words. The basic algorithm used for
topic modeling is LDA - Latent Dirichlecht’s Allocation, in which each document in the corpus “is
viewed as a bag-of-words produced according to a mixture of themes that the author ...intended to
discuss” (Mohr and Bogdanov 2013, 547). Each topic is a theme constructed through the
distribution of words in corpus, and the order of words is not considered to have a strong effect on
the formation and allocation of topics (Blei 2012).

Words that are strongly associated with the document’s dominant topics have a higher probability
of being selected and put in the bag-of-words. It is important to remember that these topics are not
connected to an explicit label, but instead with a set of word probabilities that, when ordered in a
decreasing probability, form something that we humans would recognize as a theme. The
advantages of topic modeling are that it overcomes problems of mere keyword search, because the
search includes the whole dictionary of the corpus, and the words are weighted (probabilities) by
topical importance, which makes the hidden patterns in the text more visible. On the other hand, the
interpretation of the topics requires substantial understanding of the studied phenomena, as in this
case understanding the concepts related to circular economy.

Steps for carrying out a topic modeling for Circular Economy corpus

To perform topic modeling for the selected documents they must be transform into a file form that
both enables to answer the research questions and that is suitable for the analysis tool used. For the
topic modeling, we used Mallet - MAchine Learning for LanguagE Toolkit (McCallum 2002).

As described earlier we divided the documents to domains of lobbying, politics and science. For
topic modeling, we first transformed each individual document into text file and then combined all
lobby and policy reports into single lobby and policy text files. The abstracts were downloaded into
a text file directly. After this initial phase, we imported the text files in a single folder in Mallet,
creating files for both calculating the topics and providing possibilities for deeper diagnosis of the
topics. At this state, also regular and added stop words were excluded from the texts, and only the
proper text was left for analysis. Next state was to train the latent topics out of the corpus.

At this point the words in the corpus are transformed into tokens. Put it simply, a token presents a
single word or group of words and tokenization means splitting the text in the documents into
tokens representing individual words and phrases that can be analysed. For example, a phrase “The
concept of Circular Economy has appeared” can be tokenized as [“The”, “Circular”, “Economy”,

2% ¢

“has” “appeared”], or [“The”, “Circular Economy”, “has”, “appeared”]. In the latter case, Circular



Economy is handled as a single token, whereas in the first one both Circular and Economy are
tokens. This tokenization of words is language and context specific. In our analysis, we did not
change the built-in tokenization process of Mallet, in which both Circular and Economy would have
been individual tokens.

Topic modeling is an iterative and qualitative research process in the sense that researcher need to
try different number of topics that in his or her knowledge fits best to the corpus in question and for
the research questions. This requires a thorough understanding of the corpus and the subject area in
question. Therefore, we tried out several rounds between 4 to 12 topics, and ended up using six
topics. Of these six topics five had enough weight in one or all of the three domains. The excluded
topic had a very weak weight and coherency, which means that the words of the topic do not co-
occur often. This in turn diminishes topic’s analytical power. If choosing too few topics, the
algorithm may end attaching too many words in a single topic, which may make them too broad,
whereas using too many topics produces highly similar ones. (Greene et al. 2014)

A minor, yet an important reason for going through several rounds of modeling topics, is the need
for refine the stop words to be excluded from the corpus. Stop words are words that are excluded
from the corpus before processing it. They normally refer to the most common words in a language,
and short function words, such as the, is, at, which, etc. A particular corpus, such as the abstracts, or
reports in our data, may need additional stop words, such as abbreviations, journal names, web
addresses. These stop words could mess up the analysis by producing topics formed by names or
web addresses. In the following chapter, we describe the choices for the topics and our
interpretation in more detail.

Analysis

The topics created by our analysis are listed in Table 1. One topic was dropped from further
inspection due to its weak loading and heterogeneity. The remaining five topics can be given a
reasonably intelligible interpretation. If we look at the standard LDA metric, we can see that there is
a pattern that pairs topics and our three language domains (Topics 2, 3 and 4). The lobby domain
was divided between two topics, although the second topic was very weak (Topic 5). Topic 1 loads
on every domain and can therefore be considered a common background topic that can be found in
most of documents in our corpus. We also found one domain-overlapping topic (4). It is not a
strong topic but we will include it in our analysis. In what follows, we will pay attention to the
distribution and exclusivity of words within topics. Top words can be seen as a general framework
for the topic to which less frequent and fringe words are connected as additional thematic
information.

To understand better distribution of words between and within topics, we used the diagnostics tools
available in Mallet. The metrics used in our analysis are shown in table one. The comparison
between token count of a topic and the sum of token counts for all topics tells the proportion of the
corpus (all documents) assigned to the topic (theme) in question. Document entropy calculates the
probability of documents in given a topic. A topic with low entropy will be concentrated in a few
documents, while a topic with higher entropy is spread evenly over many documents. Coherence
measures whether words in a topic tend to co-occur together. Large negative values indicate that
words do not co-occur often; values closer to zero indicate opposite.



Table 1

The top 20 words of and key metrics for each topic.

Topic 1 CE Topic 2 Industrial  Topic 3 Topic 4 Topic 5
Background Engineering and Innovation New Business Globalisation
management policies
waste environmental waste recycling global
materials waste recycling companies world
products recycling government opportunities assets
economic management environmental model policymakers
resource development support business labour
material analysis eco-innovation  figure reverse
energy Sustainable public development net
product cycle products report components
business life efficiency sector price
potential Industrial measures food intelligent
resources Production innovation foundation time
production sustainability development efficiency toolkit
industry efficiency re-use billion economies
system study policy company externalities
design assessment energy service unemployment
policy model raw opportunity land
food results procurement chains today
systems economic action businesses fertiliser
water carbon sustainable costs circularity
consumption  steel local models resilience
Dirichlet parameter* 21.75 0.78 0.53 1.52 0.14
Domain Lobby - 0.0010 0.0156 0.2757 0.1346
Domain Politics 0.0008 _ 0.1078 0.0000
Domain Science _ 0.0000 0.0001 0.0000
Token share of corpus** 52% 9% 7% 20% 9%
Document entropy 0.806 0.055 0.408 0.278 0.000
Topic coherence 0.000 -39.220 0.000 0.000 0.000
Topic exclusivity 0.637 0.576 0.549 0.633 0.841

* Dirichlet parameter or topic weight is proportional to the overall proportion of the corpus assigned to a given topic.

**N=392,346 tokens

The larger number of effective number of words indicates a more specific topic tied to fewer
documents in the corpus. Rank one documents counts the frequency at which a given topic is the
single most frequent topic in a document. Some topics are more specific i.e. occur in relatively few
documents, but it will produce a weighty count of tokens, while a “background” topic will occur in
most documents and have a high overall number of tokens, but do not produce many tokens in any
single document. Exclusivity measures the extent to which the top words for a topic do not appear as
top words in other topics, i.e. to extent these words are exclusive to a topic. High exclusivity



indicates vaguer, more general topics. We also looked some of similar diagnostics within individual
topics to understand better in what way they are structured at word level. Coherence illustrates the
co-occurrence of the words in a topic and exclusivity shows whether an individual word is specific
for topic or not.

Topic 1: The common ground for CE Discourses in the Domains

The topic one can fairly be called common ground for CE because it is a topic all domains share
with almost equal loads (see the domain loadings in the column for topic 1). It is also the single
most frequent topic in any given domain or document in the corpus, covering 52 per cent of topic
tokens. What is it then that all three domains share when they talk about circular economy? It seems
that this topic is cantered on matter, that is, “materials”, “products”, “resources”, and “waste”.
These words are shortly followed by generic words “economy” and “system” and a more substantial
“energy”’. In combination these words point at basic industrial processes that are hard to avoid in the
circular economy discourse. Or, in other words, circular economy discourse appears to be focused
on industrial production regardless of the domain in which the discourse takes place. This topic is
least coherent of all topics (coherence -39.2244) implying the words do co-occur in the corpus less
than the other topics - most general words have overlap in other topics. The entropy of the topic is
very high (0.8055), which verifies that it is spread evenly across the corpus.

Although circular economy is often defined as a systemic change towards more sustainable
economic model the core words in the topic one shifts the emphasis on existing issues. However,
the second block of words in the common ground topic (“business”, “potential”, “production”,
“industry”) contains ideas about business potentials and opportunities. “Design”, “policy” and
“consumption” also arises to the list suggesting general discussion about systemic changes CE
might need in order to become mainstream. Words “food” and “water” indicate that CE includes,
yet to a smaller degree, aspects of primary production and basic human needs besides industrial
production. According to this, we propose that three discussions are dominating all CE: First, a
production dominated talk about materials, waste and resources; second, a more business oriented
talk about new business opportunities (in industry); and third, a discussion on systemic changes
towards CE.

Topic 2: Industrial Engineering and Management

For the science domain, topic 2 (here called industrial engineering and sustainability management)
receives clearly the highest load (0.5235). It has no visible loads in any of the other domains. It
clearly focuses on environment and recycling of waste in the context of sustainability. “Waste” and
“recycling” are frequently-used words in the whole corpus and tend to co-occur often. However,
words “analysis” and “study” betray the academic source of the topic’s documents. These words do
not show up in other topic vocabularies. The following blocks of words indicate that the topic’s take
on circular economy comes from an industrial process and production perspective. The words
related to business, economy or policy, except “economic” are not present in this theme.
“Economic” is the most non-exclusive (exclusivity load 0.256) word of the topic, meaning it is a
rather common word in the whole corpus unlike “analysis” (exclusivity load 0.800) which is the
most specific word appearing in this topic. The engineering and learning or understanding related
words generally have a relatively high exclusivity: “assessment” 0.78, “results” 0.75, “study” and
“life” 0.70, “cycle” 0.69, and “management” 0.65.

Topic clearly discusses issues that relate to analysing and managing sustainability issues in the
context of industrial production through waste and recycling. Even concrete materials such as
carbon and steel come up in the topic. Thus, it can be said, that at least up until 2016, the science or



research domain in circular economy seems to focus on subject areas closely related to industrial
engineering and natural sciences.

Topic 3: Innovation Policies

The policymakers’ CE discourse is rather marginal as the topic vocabulary of the policy domain
(topic 3) represents only 7 per cent of the tokens in our complete corpus (compared to 52 % of the
generic topic 1). In other words, what policymakers emphasize is not that much shared by other
domains. The document entropy measure (0.06) points towards very limited distribution of words
beyond policy documents. Words, such as “waste” and “recycling” are generic, but “eco-
innovation”, “innovation” (eco-innovation exclusivity 0.98, innovation 0.60), “government” (0.74),
“support” (0.76), and “public” (0.60) are exclusive words to this topic, hence to the policy domain.
Judging by the exclusivity of topic words, the most distinct element in this topic relates to
government-led innovation policies.

“Waste” is by far the most dominant word in this topic, yet it repeats the structure of our
background topic and appears in other domains as well just like “recycling” (it appears among the
top words also in science and lobby texts). The likely interpretation of these dominant words can be
reached through “innovation”. A high-loading word here is also “environmental” (exclusivity 0.28)
which this domain shares with the science domain. Yet, the policy domain differs from the science
domain by putting no emphasis on industrial processes. Instead, the road to environmentally sound
policies is much more abstract, involving innovations that can be supported by government action.
The rest of the words are quite infrequent compared to this core of innovation policy.

Topics 4 and 5: Lobbing for New Business

The lobbyist domain was split into two topics. Topic 3 is a relatively large topic (21 % of tokens)
with some document overlap with other domains (document entropy 0.28) although less than what
we saw in the policy domain (0.41). Besides the high-ranking word “recycling” and the quite
common “business”, there are only a few words that are used also by other domains. The topic is
dominated by the words “company” and “companies” even our lobby corpus includes texts also
from non-business interest groups (see appendix). This domain is very much oriented towards new
business models and opportunities opened up by CE (or, more specifically, recycling). Hence, the
word “opportunity” has a very high exclusivity metric (0.88).

The topic five is very marginal and highly exclusive in our corpus (1 % of tokens; document
entropy 0.0003). It seems that in some rare occasions lobbyists use political and economic
vocabulary instead of their primary focus on approaching CE as a business opportunity. In topic 5
we find indications of rhetorical appeal to policy-makers to reverse some of the negative effects of
globalized trade — or at least attempts to connect globalization and policy-makers in their discussion
on CE. It is interesting to note that resilience belongs to this topic. Turbulent global economies need
to secure continuity and fight unemployment, which rests on the shoulders of governments. This
topic is the only one that brings in individuals as actors in CE. In this topic, we see words
“policymakers” and “labour”, which both point to individuals despite labour being a collective noun
and policymakers a plural form. Topic 4 also carries some weight in the policy domain, which
indicates more interaction between these two domains, compared to the non-existent weight of the
science specific topic 2 (industrial engineering) in them.



Conclusions

In this paper, we have compared different language domains that all focus on circular economy
using topic modeling as an analyses tool. By using natural language processing, we analyse CE
discussion in three different fields: CE research (“science”), think tanks and interest groups
(“lobby”), and government policy-makers (“policy”). The paper in hand shows that institutional
backgrounds do reflect word choices and thematic conceptualizations on circular economy, but
there is also a strong common body in political and scientific discussion about circular economy.

According to analyses, the domains share a common background vocabulary which, in our data,
comprised roughly half of the units of analysis (the so-called tokens). As shown above, the concept
of circular economy is generally described as technological and economic development to ensure
more sustainable production and consumption of resources in the future. The general background
topic touches these areas, although on a very general level. This topic seems to be a kind of an
“introduction” to all things that are important and should be mentioned when discussing circular
economy before the authors in their respective domains can focus on more domain specific issues.

This is not to say that the domains are similar in their nature, but have unique features that reflect
the institutional origins of the documents in a domain. In the scientific domain, which is mainly
dominated by technical and engineering sciences, industrial ecosystems perspective, industrial
engineering and management related questions were the most apparent themes. The institutional
background largely explains why the wide bodies of research on sustainable consumption or
sustainable lifestyles are absent in this domain. Lobbyists find their most favoured subject in new
business opportunities created by circular economy. Somewhat surprising is that the CE discourse
in the lobbying domain is so strongly business oriented although our data is not exclusively from
organizations that promote business interests. In the policy domain circular economy seems to be a
niche specialty that mainly caters for government innovation policies, which is traditionally keen on
supporting industries and businesses towards rejuvenation and national growth. Again, there is an
institutional affinity between the topic and the domain, namely the governments’ limited ability to
influence new economic development by public funding. This is typically channel through a
country’s innovation system that involves government induced cooperation between higher
education institutions and business enterprises as well as various subsidies and tax relief
programmes. Citizens and the social impact of circular economy are present in the topics only
vaguely through the concern over adverse effects of globalization.

The most relevant limitations of this work derive from the methodologies employed for our topic
modeling. Size of the corpus is moderate compared to many used in topic modeling. The documents
come from variable sources and are of different length and depth of information, from abstracts to
full reports over 100 pages. Our corpus contains a bit less than 800.000 words, 426 abstracts, and 39
policy and lobby documents, when for example some researches do topic modeling with article
corpus including 8.000 newspaper articles (DiMaggio et al. 2013). Topic modeling is, in general,
considered to operate better with larger corpora. On the other hand, it can be thought that we have
started to construct a library, focusing on Circular Economy in domains of lobbying, politics and
science.

We acknowledge that our corpus is not a full account of Circular Economy discourses, because we
were able to use only documents published in English, and had to left out other languages such as
French and German. Including these languages could have add substantially to the corpus. Circular
Economy may be a hot topic, but then again there is very likely documents that analyse issues
related into circular economy, but do not use phrase “Circular Economy”, but for example “closing
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the loop”, “material efficiency”. Such research could be found from sustainable consumption and



sustainable lifestyles, not to mention sustainable business model literature. This limits the scope and
richness of the corpus and the scope of topics that might be present in discussions in various places
and regional/local discourses. On the other hand, a lot of the lobbying and politics documents use
English as secondary language, if not the primary one. At least in the European and North-
American context, not to mention scientific writing of which internationally is mainly written in
English. Because of this fact, the three domains of the Circular Economy corpus are strong enough
to give a tentative, yet solid image of the discourses present.

When analysing wordings between the three domains of this study, it seems the discourses have
only little in common in addition to the general CE discourse. If circular economy is something
towards which societies want to thrive, active discussions and cooperation across domain
boundaries could be useful. Inclusion of multiple perspectives generally produces better outcomes
when dealing with complex issues like transformation towards circular economy. That applies also
to the scientific domain. For example, knowledge accrued in sustainable consumption or sustainable
life-styles studies is nowhere present in the discourse of the science domain. It could be useful for
diverse research approaches to sustainability to discuss and share actively their research questions
and findings, thus better cumulate knowledge of what might work and in what ways to enhance
positive and alleviate negative impacts of the change.

In the beginning of the paper we were raising the question is the CE discussion a way of reframing
old things with new concepts, emperor’s new clothes. Our analyses show that domains do have
common background but also variations in their focus. One can speculate that for lobbyist the
concept of circular economy might be a way to promote their sustainable will without
compromising economic growth. Furthermore, this is also the tendency in other domains.
Moreover, the protagonists for CE promote the existing concepts of industrial ecology and eco-
efficiency for production part of CE. In similar fashion, product service systems, repair, recycling
refurbishing and collaborative consumption are promoted as the way to circularity and for changing
the unsustainable consumption patterns. Despite this, there seem to be only little empirical and
systematic research or debate on consumers and citizens, and their understanding of CE.
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Appendix 1

Lobbying documents, organized from oldest to most recent

1 2011 LOBBY, UK, Green Alliance: Reinventing the wheel - A circular economy for
resource security, available at http://www.green-
alliance.org.uk/resources/Reinventing_the_wheel.pdf. Last visited 20170518.

2 2012 LOBBY, UK, Chatham House: A Global Redesign? Shaping the Circular
Economy, Briefing Paper Available at
https://www.chathamhouse.org/publications/papers/view/182376. Last visited

20170518.

3 2013, LOBBY, International, Ellen MacArthur Foundation Towards the Circular
Economy, Vol 1: Economic and business rationale for an accelerated transition.
Available at

https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Ellen-
MacArthur-Foundation-Towards-the-Circular-Economy-vol.1.pdf. Last visited
2017051.
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11

12

13

14

15

2013 LOBBY, International, Ellen MacArthur Foundation: Towards the Circular
Economy Vol. 2: opportunities for the consumer goods sector. Available at
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/TCE_Repor
t-2013.pdf. Last visited 20170518.

2013 LOBBY, UK, Green Alliance: Resource Resilient UK. A report from the
Circular Economy Task Force Available at http://www.green-
alliance.org.uk/resources/Resource_resilient UK.pdf. Last visited 201705218.

2014 LOBBY, International, Accenture: Circular Advantage Innovative Business
Models Technologies Value Growth. Available at
https://www.accenture.com/t20150523T053139 _w__/us-
en/_acnmedia/Accenture/Conversion-
Assets/DotCom/Documents/Global/PDF/Strategy_6/Accenture-Circular-Advantage-
Innovative-Business-Models-Technologies-Value-Growth.pdf. Last visited 20170518
2014 LOBBY, International, Friends of Europe: Circular Economy - Scaling Up Best
Practices Worldwide Report. Available at
http://www.friendsofeurope.org/media/uploads/2014/10/FoE-Report-Circul-WEB-18-
08-2014-4.pdf. Last visited 20170518.

2014 LOBBY International, Word Economic Forum: Towards Circular Economy
Report. Available at
http://lwww3.weforum.org/docs/WEF_ENV_TowardsCircularEconomy_Report_2014.
pdf. Last visited 20170518.

2014 LOBBY UK, The Chartered Institution of Wastes Management, CIWM: The
Circular Economy: what does it mean for the waste and resource management sector?
Available at: http://www.ciwm-
journal.co.uk/downloads/CIWM_Circular_Economy_Report-
FULL_FINAL_Oct_2014.pdf. Last visited 20170518.

2014 LOBBY UK, Forum for Future: Circular Futures — Accelerating New Economy.
Available at https://www.forumforthefuture.org/sites/default/files/Circular-Futures-
Report.pdf. Last visited 20170522.

2014 LOBBY UK, Green Alliance UK Wasted opportunities: Smarter systems for
resource recovery. Available at http://www.green-
alliance.org.uk/resources/Wasted_opportunities.pdf. Last visited 20170522.

2015 LOBBY International, Accenture: Waste to Wealth, Executive Summary.
Available at https://www.accenture.com/_acnmedia/Accenture/Conversion-
Assets/DotCom/Documents/Global/PDF/Strategy 7/Accenture-Waste-Wealth-Exec-
Sum-FINAL.pdf. Last visited 20170522.

2015 LOBBY International, Ellen MacArthur Foundation: Delivering the Circular
Economy Policymakers Toolkit. Available at
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/EllenMacAr
thurFoundation_PolicymakerToolkit.pdf. Last visited 20170522.

2015 LOBBY International, Ellen Mac Arthur Foundation, Sun & McKinsey: Growth
Within: A Circular Economy Vision for a Competitive Europe. Available at
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/EllenMacAr
thurFoundation_Growth-Within_July15.pdf. Last visited 20170522.

2015 LOBBY International, The Club of Rome: The Circular Economy and Benefits
for Society Jobs and Climate Clear Winners in an Economy Based on Renewable
Energy and Resource Efficiency. A study pertaining to Finland, France, the
Netherlands, Spain and Sweden. Available at https://www.clubofrome.org/wp-
content/uploads/2016/03/The-Circular-Economy-and-Benefits-for-Society.pdf. Last
visited 20170522.
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18

19

20

21

22
23

24

2015 LOBBY UK, WRAP: Economic growth potential of more circular economies.
Available at
http://lwww.wrap.org.uk/sites/files/wrap/Economic_growth_potential of more_circula
r_economies.pdf. Last visited 20170522.

2015 UK LOBBY UK, WRAP and Green Alliance: Employment and the circular
economy - Job creation in a more resource efficient Britain. Available at
http://lwww.wrap.org.uk/sites/files/wrap/Employment_and_the_ circular_economy_su
mmary.pdf. Last visited 20170517.

2015 LOBBY USA, Chamber of Commerce CE: Achieving Circular Economy - How
the Private Sector Is Reimagining the Future of Business. Available at
https://www.uschamberfoundation.org/sites/default/files/Circular_Economy_Best_Pra
ctices.pdf. Last visited 20170517.

2016 LOBBY Finland, Confederation of Finnish Industries: Take a Leap into Circular
Economy — Together towards New Growth. Available at https://ek.fi/wp-
content/uploads/Take_a_Leap_into_Circular_Economy.pdf. Last visited 20170512.
2016 LOBBY Finland, JP Ovaska: Business Models for a Circular Economy - 7
Companies Paving the Way. Available at http://jpovaska.com/business-models-for-a-
circular-economy-e-book/. Last visited 20170512.

2016 LOBBY Finland, The Finnish Innovation Fund Sitra: Leading the Cycle Finnish
Road Map to a Circular Economy 2016 — 2025, Studies 121. Available at
https://media.sitra.fi/2017/02/28142644/Selvityksial21.pdf. Last visited 20170522.
2016 _INT_LOBBY_EMF_Intelligent_Assets_080216-AUDIO-E

2016 LOBBY International, Green Budget Europe: Practical steps to enhance the EU
package. Available at http://green-budget.eu/wp-content/uploads/GBE-Circular-
Economy-policy-briefing-.pdf. Last visited 20170517.

2016 LOBBY International, High Level Working Group & Stockholm Resilience
Centre: HLG working group on resilience and the Circular Economy Final Report:
Through Resilience Thinking Towards Sustainability and Innovation.
Recommendations for policy makers in the EU. Available at
http://www.highlevelgroup.eu/sites/default/files/download/file/Report_of _the HLG_w
orking_group_on_resilience_and_the_Circular_Economy %28final%29.pdf. Last
visited 20170522.

Politics documents, organized from oldest to most recent

1

2014 Politics, Finland: Finnish Environment Centre Policy Brief: Towards a carbon
neutral circular economy - research enhancing the transition Available at
https://helda.helsinki.fi/bitstream/handle/10138/135969/SYKE_Policy Brief ENG_15
092014.pdf?sequence=1. Last visited 20170517.

2014 Politics UK, House of Commons, Environmental Audit Committee: Growing a
Circular Economy: Ending the Throwaway Society. Available at
https://www.publications.parliament.uk/pa/cm201415/cmselect/cmenvaud/214/214.pd
f. Last visited 20170522.

2015 Politics, European Commission: Circular Economy Package: Questions &
Answers. Available at http://europa.eu/rapid/press-release. MEMO-15-6204_en.htm.
Last visited 20170515.

2015 Politics UK, Department for Environment, Food and Rural Affairs European
Commission Circular Economy Package, UK response to European Commission
public consultations on the circular economy and on the functioning of waste markets.
Available at
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11
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13

14

15

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/475861/
circ-economy-waste-market-eu-consult-uk-response.pdf. Last visited 20170517.

2015 Politics European Commission: Circular Economy Closing the Loop — an
Ambitious EU Circular Economy Package. Available at:
https://ec.europa.eu/commission/sites/beta-political/files/circular-economy-factsheet-
general_en.pdf. Last visited 20170512.

2015 Politics European Commission: Circular Economy Closing the Loop, EU action
plan. Available at http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52015DC0614. Last visited 20170512.

2015 Politics European Commission: Circular Economy Closing the Loop — Helping
Consumers Choose Sustainable Products and Services, factsheet consumption.
Available at https://ec.europa.eu/commission/sites/beta-political/files/circular-
economy-factsheet-consumption_en.pdf. Last visited 20170522.

2015 Politics, UK Department for Environment, Food and Rural Affairs European
Commission Circular Economy Package. Available at
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/475862/
circ-economy-eu-consult-uk-response.pdf. Last visited 20170512.

2016 Politics UK, Government of Scotland: Making Things Last - A Circular
Economy Strategy for Scotland. Available at
http://www.gov.scot/Resource/0049/00494471.pdf. Last visited 20170522.

2016 Politics, EU Interreg Policy Brief Circular Economy: Pathways to CE Cities
Regions, final version. Available at
https://www.interregeurope.eu/fileadmin/user_upload/documents/Policy_brief _on_Cir
cular_economy.pdf. Last visited 20170522.

2016 Politics EU, EIO Country Profile 2014-2015: Finland eco-innovation 2015.
Available at:
https://ec.europa.eu/environment/ecoap/sites/ecoap_stayconnected/files/field/field-
country-files/finland_eco-innovation_2015.pdf Last visited 20170517.

2016 Politics Finland, Finnish Government (Valtioneuvosto): Circular Economy in
Finland, political environment, policy tools, and modelled impacts by 2030. Translated
from Finnish (using https://www.onlinedoctranslator.com/): Kiertotalous Suomessa —
toimintaymparisto, ohjauskeinot ja mallinnetut vaikutukset vuoteen 2030. Finnish
version available at
http://tietokayttoon.fi/documents/10616/2009122/25_Kiertotalous+Suomessa.pdf/5a94
2ae7-9ec8-4b54-a079-f99c8ha2f8f1?version=1.0. Last visited 20100517.

2016 Politics Finland. Government Communications Department, press release
221/2016: Study: A circular economy offers great potential for green growth in
Finland. Available at: http://tietokayttoon.fi/artikkeli/-
fasset_publisher/10616/tutkimus-kiertotalouden-vihrean-kasvun-mahdollisuudet-
suomelle-merkittavat?_101 INSTANCE_QKnBiC19Bd4C_languageld=en_US. Last
visited 20170522.

2016 Politics, the Netherlands, Netherlands Government: Circular Economy in
Netherlands by 2050. Available at https://www.government.nl/documents/policy-
notes/2016/09/14/a-circular-economy-in-the-netherlands-by-2050. Last visited
20170522.

2016 Politics EU, EIO Country Profile 2014-2015: United Kingdom Eco-innovation
2015. Available at: http://www.eco-
innovation.eu/images/stories/2015_country_reports/uk_eco-innovation_2015.pdf. Last
visited 20170522.
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