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Abstract 

This master's thesis aims to provide an outlook on the diffusion of circular economy (CE) 

awareness across the world and reveal the factors influencing its intensity. The awareness 

is assessed for a group of 122 countries by using their media data acquired from the Factiva 

database for the period 2000 – 2019. From the theoretical point of view, the work is framed 

by the Diffusion of innovation and Transnational diffusion of norms, ideas and policies´ 

theories. According to the results of descriptive analysis, a cumulative distribution of aware 

countries has followed the S-shaped curve over time traditionally associated with the 

diffusion processes. Among the leaders in the CE awareness are China, Italy, Japan, and 

Spain for example. During the later years, however, one of the highest values were also 

measured for Rwanda or Eswatini. On the other hand, Russia was identified as the biggest 

laggard from the group. Regarding the individual factors whose effect was assessed via the 

OLS method, it is argued that the CE awareness is higher in the countries which are more 

embedded in the networks of intergovernmental organizations. Contrary to the expectations 

the systematic influence of the other economic, political or environmental factors was not 

proved. This idiosyncrasy could be caused by the novelty of the topic and its so far unsettled 

character in the media space as well as by diverse motives which can drive the countries’ 

interest in the circular economy. 

 

Abstrakt 

Tato diplomová práce si klade za cíl popsat míru šíření povědomí o cirkulární ekonomice 

(CE) ve světě a odhalit faktory ovlivňující její intenzitu. Míra povědomí je analyzována pro 

skupinu 122 zemí na základě dat získaných z databáze Factiva pro období 2000–2019. Z 

teoretického hlediska práci rámují teorie difúze inovací a mezinárodní difúze norem, idejí a 

politik. Dle výsledků kvantitativní deskripce, kumulativní křivka zemí, které získaly 

povědomí o cirkulární ekonomice, sledovala v čase tvar písmena „S“ tradičně spojovaný s 

difúzními procesem inovací. Analýza dále identifikovala lídry v povědomí o CE, mezi které 

se řadily například země jako Čína, Itálie, Japonsko či Španělsko. Během posledních 

zkoumaných let byly ale také jedny z nejvyšších hodnot naměřeny například pro Rwandu 

nebo Eswatini. Naopak pro Rusko se míra povědomí ukázala jako vůbec nejnižší ze všech 



 

 

zkoumaných států. Pokud jde o jednotlivé faktory, jejichž efekt byl zjišťován metodou OLS, 

bylo prokázáno, že povědomí o CE je vyšší v zemích, které jsou více začleněny do sítí 

mezivládních organizací. Na rozdíl od očekávání však nebyl prokázán systematický vliv 

ostatních zkoumaných ekonomických, politických či environmentálních faktorů. Tento 

nesystémový charakter mohl být způsoben novostí tématu a jeho neusazeností v mediálním 

prostoru, jakožto i rozdílnými motivy, které podněcují zájem jednotlivých zemí o téma 

cirkulární ekonomiky. 
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Introduction 

A circular economy (CE) is a relatively new and evolving concept which has gained traction 

among policymakers, scholars, private companies and the general public across the world. 

It is a systematic approach towards a sustainable socio-economic system which is 

considered as a possible alternative to the current functioning of the global economy and 

its negative impacts and as a promising strategy for addressing some of the most pressing 

environmental and social challenges of today. Although there are many conceptions of 

circular economy, they all build on the idea of creating a cyclical closed-loop system that 

is restorative by intention and design. In this system, waste is treated as a valuable resource 

of production and consumption, leading to economic development (Savini 2019, Ellen 

MacArthur Foundation 2013, p. 7). 

The perspectives of the CE are enormous and appealing. From a macro-perspective, the CE 

appears to be able to cross geographic, economic, political and cultural borders and to catch 

the attention of countries with different characteristics, interests and needs. Therefore, this 

thesis aims to evaluate the diffusion of the awareness of the CE and its intensity at a national 

level as well as an international level and identify principal factors which might have an 

influence on this agenda. 

So far, various case studies, reviews and reports dealing with the CE conception, principles, 

benefits and drawbacks have been published (Zhijun and Nailing 2007, Preston 2012, Ellen 

Macarthur Foundation 2013, Su et al. 2013, Club of Rome 2015, Ghisellini, Cialani and 

Ulgiati 2016, Kirchherr, Reike and Hekkert 2017, Mas-Tur, Guijarro and Carrilero 2019). 

However, the topic of CE awareness and its development at the international level remained 

mostly untouched1 and at a national level, it seems to be more analysed only in China (Liu 

et al., 2009, Liu and Bai 2014). The importance of this research topic i.e. monitoring and 

evaluation of the CE awareness, is according to Ghisellini, Cialani and Ulgiati (2016) 

considerable.  It can provide feedback information to policy makers and other relevant 

actors about the soundness of the topic, which in turn, is fundamental for advancing the 

 
1 The partial exception is a study of Mas-Tur, Guijarro and Carrilero (2019) which provides a general overview 
of the leading countries publishing CE research by analysing 1711 academic documents related to CE from a 
Web of Science (WoS). 
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progression of the circular economy.   

Accordingly, the thesis intends to answer the following research questions: 

o What is the awareness intensity of the circular economy across the world and how 

it has been diffused over time? 

o Which factors influence the awareness intensity of the circular economy?  

In terms of the theoretical framework, I rely on the diffusion theories. Concretely, it is 

primarily based on two approaches - Diffusion of innovations (DoI) and Transnational 

diffusion (TD) of norms, ideas and policies. While the first approach serves as a baseline 

defining the main features, elements and principles of the diffusion (Rogers 1983), 

the second one elaborates on DoI knowledge and concentrates its interest 

specifically on the diffusion processes occurring between or beyond state frontiers 

(Simmons and Elkins 2005, Simmons, Dobbin and Garrett 2006, Gilardi 2012, Börzel and 

Risse 2012, Wasserfallen 2016). Diffusion studies point out that actors of the diffusion 

process could be divided into several categories according to their earliness of adoption or, 

in this case, earliness of knowing about new ideas, including innovators, groups of 

adopters/knowers majorities and laggards, and that their cumulative distribution follows the 

S-shaped curve over time. Such a curve depicts the innovation from its slow early 

beginnings to a rapid acceleration phase and, finally, to its stabilization. This perspective is 

also applied within the first hypothesis (H1) formulated at the level of state aggregates 

which assumed that the cumulative number of aware countries of the circular economy 

temporally follows the S-shaped curve. At the level of individual states, no hypothesis is 

formulated as the current state of knowledge and theoretical frameworks do not allow to 

form any concrete conjectures at this level. 

Within the framework of the second research question, the thesis examines which factors 

affect the intensity of the CE awareness and in what way they do it. The factors formulated 

under the research hypotheses were grouped into three intuitive blocks – economic, political 

and environmental groups of factors. The economic group consists of variables of economic 

wealth (H2), economic growth (H3) and economic complexity (H4), the political group 

includes variables of political regime (H5) and embeddedness in the network of 

intergovernmental organisations (IGOs) (H6), and finally, the environmental group was 
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represented by the variables of environmental sustainability (H7) and size of industrial 

sector (H8). Excluding the last factor, all these variables have assumed a positive 

association between the given factor and circular economy awareness. Therefore, the bigger 

the given factors, the bigger the intensity of CE awareness. On the other hand, the effect of 

a size of industrial sector on the CE awareness is presupposed to be opposite and therefore 

the bigger the size of industrial sector, the lower the CE awareness intensity. Furthermore, 

in order to enhance the internal validity of the analysis of these factors, I also added several 

controls, namely the population size, total GDP, the use of English language and 

geographical affiliation to a particular region of a country. 

In order to describe and analyse the CE awareness and its intensity, an extensive amount of 

data was collected from the Factiva media database. I searched for all pieces of information 

(referred to as media “hits”) concerning circular economy both for a given country as well 

as globally. The resulting dataset includes data for 122 countries across the world covering 

the period from 2000 to 2019. Methodologically, I employed a quantitative descriptive and 

explanatory analysis allowing me to prove or disprove the research hypotheses.   

The results of the quantitative description confirmed the validity of the S-shaped curve of 

the cumulative number of aware countries over time. While there were only seven countries 

which were aware of the circular economy in 2000, this number rose rapidly during the 

second observed period to 122 countries by 2019.  The analysis also identifies the leaders 

and the laggards in the topic, which is measured mainly, but not exclusively, by the 

conversion of their amount of CE information to their total amount of available media 

content. Amongst the leaders of the CE awareness intensity are Japan, China, Italy, Spain, 

and France. However, during the later years of the observed period, one of the highest 

values were also ascertained for Rwanda or Eswatini. On the other hand, Russia was 

identified as the biggest laggard from the examined countries showing extremely low 

awareness throughout the whole observed period.  

Multiple regression models were built and analysed to assess the factors which might have 

affected the awareness intensity of the circular economy. The most striking results revealed 

the factor of embeddedness in the network of IGOs. This factor, as the only one from the 

set of factors steadily and decisively reported a statistically significant effect on the CE 
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awareness across all conducted models. The thesis assumption, that the bigger the network 

embeddedness in intergovernmental organizations, the bigger the CE awareness, could be 

therefore confirmed. This outcome finds further theoretical support in current IR 

discussions concerning the important role of international organizations as fora or channels 

for the diffusion of knowledge, ideas and innovations (Simmons, Dobbin and Garrett 2006, 

Cao 2009, Ovodenko and Keohane 2012, Jandhyala and Phene 2015, Sommerer and 

Tallberg 2018, Voeten 2021) and can be at least a small contribution to the research of the 

role of IGOs in channelling knowledge. 

The impact of the rest of the factors was not formally proved. Although the factors of 

economic wealth, economic complexity, environmental sustainability and size of industrial 

sector showed statistical significance in simple linear regressions, they did not 

systematically hold their effect in the complex models. Besides these results, the control 

variable of the size of the population interestingly evinced the negative statistical influence 

on the CE awareness in all regression models in which it was included. It suggests that with 

an increasing population, a lower intensity of CE awareness can be expected. The possible 

explanation might be found in IR literature (see e.g, Ingebritsen, Neumann, Gstöhl, a Beyer, 

2006; Haugevik and Rieker 2017), which argues that smaller states are often more flexible 

in accepting new ideas, reacting swiftly to changes, and they usually tend to be more 

collaborative in nature which are all of great importance for the adoption of the circular 

approach and principles. 

The thesis concludes that the factors employed by this work to explain of the intensity of 

CE awareness have shown a rather idiosyncratic character which could be explained by two 

main reasons. Firstly, the novelty of the topic and its unsettled character in media space 

does not allow the factors to fully manifest their effect so far. Secondly, these results may 

indicate the different motivations of countries which might lead to their interest in the CE, 

such as fighting environmental problems, fostering national resource efficiency, dealing 

with the scarcity of raw materials, or creating a more competitive economy and new job 

positions. 

In contrast to the thesis project, some minor adjustments were made in this work. Firstly, 

the geographical factor was not encompassed as the independent hypothesis but only as a 
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control variable. It is important to note that the thesis concerns itself not with an actual 

adoption of CE but with the diffusion of awareness of CE channelled through media, 

whereby the spread of information requires only very low cost. The more detailed study of 

this issue thus discovered that geographical distance should not play as important a role as 

initially assumed. Secondly, since the descriptive analysis did not show any substantial 

regional clustering of the CE awareness, instead of dyadic regression analysis on a regional 

level considered in the project, the simpler monadic analysis was employed as a sufficient 

technique to test this control variable. 

The thesis is divided into five main parts. The first chapter introduces the concept of the 

circular economy covering its origin and state-of-the-art development. The second part 

discusses the basic assumptions of diffusion theories and defines research questions and 

hypotheses. The third chapter subsequently presents the exact process of data collection 

and operationalizes the dependent variable, independent variables and controls. The core 

of the thesis consists of descriptive and explanatory analysis which results are evaluated in 

chapter four and five. The quantitative description provides basic summaries about the 

development and main features of the CE awareness over time and explores the most 

interesting country cases detected by the analysis in more detail. Within the scope of the 

last chapter five, impact of the key factors on CE awareness are assessed and the main 

findings are interpreted and put into the broader context in the last section of this work. 
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1. Introduction to the topic of the circular economy (CE) 

The circular economy is still relatively new and often little-known concept for the general 

public across the world. In regard of this fact, the main aim of this chapter is to provide a 

brief description of CE origins, highlight its state-of-the-art nature and to frame it in an IR 

context and agenda. 

It is an umbrella concept based on fragmented pieces of knowledge from different scientific 

fields, continually developing since the 1970s (Wautelet 2018, p. 2). Although the concept 

is associated with a wide range of meanings and definitions, they all primarily describe a 

process of creating value “through extending product lifespan and relocating waste from 

the end of the supply chain to the beginning” (UNIDO c2021). The origins of the CE are 

rooted in the ideas of several major schools of thought which have all contributed to develop 

and further refine current understanding of the CE concept. The principal ideas of five of 

them - Industrial Ecology, Cradle to Cradle, Performance Economy, Blue Economy and 

Biomimicry – are briefly elaborated in the following subchapter. 

 

1.1 Origins of the circular economy 

Industrial Ecology concerns itself with material and energy flows in industrial systems. It 

seeks to link different actors and close processes, where waste generated in one process can 

immediately serve as a resource for other processes, all with regard to local and global 

impact (Ellen MacArthur Foundation c2017). Frosch and Gallopoulos (1989) popularized 

this approach by claiming that the current industrial system could behave like biological 

ecosystems.  By rethinking contemporary practices, an integrated industrial ecosystem can 

be developed, which would be more sustainable in the face of raw material scarcity and 

increasing problems of waste and pollution worldwide (Frosch and Gallopoulos 1989, 

p.144). 

Second approach - Cradle to Cradle (C2C) - was first introduced by McDonough and 

Braungart in 2002.  It pays particular attention to the design of products by viewing all 

materials as nutrients circulating in two distinct cycles - the biological cycle, in which waste 
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can be safely returned to the soil, and the technical cycle where waste is reused as materials 

for new products. The concept focuses on the need for the fundamental redesign of products 

and industrial processes and provides a stepwise strategy for developing products and 

industrial systems that maintain or increase the quality and productivity of materials in the 

future cycles in conformity with a positive ecological impact and long-term economic 

growth (Braungart, McDonough and Bollinger 2007, p. 1337-1343).  

Performance economy, also called the functional service economy, is mainly associated 

with the Swiss architect and industrial analyst Walter R. Stahel who described this concept 

as a combination of strategies for overcoming drawbacks in the current economic setting 

(2010, p.1). This setting is characterized by a mixture of unsustainably high resource 

consumption and rising public debt often accompanied by continuous unemployment and 

slow economic growth. Not only does the Performance Economy advocate reuse, repair 

and remanufacturing activities but, it particularly promotes business models that sell 

performance (i.e. goods as services) which involves retaining ownership of the goods 

including responsibility of products throughout their lifespan (Wautelet 2018, p. 15). 

Accordingly, these activities are able to bring economic benefits, foster the creation of local 

jobs and improve material efficiency which are all as relevant for industrialised countries 

as they are for the less developed countries (Stahel 2010, p. 2). 

Last but not least, schools of thought are Blue Economy and Biomimicry. Blue Economy 

is an open-source movement that endeavors to create a non-linear system inspired by nature 

through which “the waste of one product becomes the input to create a new cash flow, 

favoring the local economy” (Wautelet 2018, p. 18). Drawing on the 21 founding principles 

(see The Blue Economy c2021), this approach demands solutions which are determined by 

their local environment, and physical and ecological characteristics (Ellen MacArthur 

Foundation c2017). Biomimicry, on the other hand, is a practice which learns and imitates 

nature´s best ideas and strategies to provide innovative sustainable solutions for industry 

and society. According to the biomimicry guiding principles popularized by Janine Benyus 

(1997), nature is seen as a model, measure and mentor. It follows that natural processes and 

systems are studied to solve human design challenges, for evaluation of the sustainability 

of biomimicry innovations are applied to ecological standards and it is first and foremost 

about valuing nature for what people can learn from it, not what they can extract. 
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Furthermore, the biomimicry approach is not just about the imitation of nature but also 

about understanding how each component fits, works and interacts with the others in the 

ecosystem (Biomimicry Institute c2020). 

 

1.2 Circular economy: State of the art 

After the brief introduction to the principal ideas of the above-mentioned schools of 

thought, it is necessary to proceed to the current understanding of the circular economy 

concept. According to Ellen MacArthur Foundation (2015, p. 5-7), the CE seeks to build a 

regenerative and restorative economic system by design in which materials circulate 

without unnecessary losses. Materials are deemed as valuable resources used for as long as 

possible, and if it is not feasible, they are returned to nature in the most natural forms. The 

circular economy aims to renew a traditional linear economic model based on a ‘take-make-

consume-dispose’ way of production and consumption and replace it with a closed-loop 

system. Goods in this system are designed, made and used within planetary boundaries and 

they can be easily repaired, recycled or reused (Adrian Petre 2020, p. 35). The circular 

economy approach can therefore help to reduce detrimental consequences of the current 

linear model of economic production on the environment and, at the same time, ensure 

economic growth and bring social benefits such as new business opportunities and job 

positions (Schroeder, Anggraeni and Weber 2018, p. 79). 

Despite its rising popularity among scholars from various fields of study as well as 

practitioners, the circular economy is not without criticism and many challenges remain 

unsolved. Korhonen, Honkasalo and Seppälä (2018) for instance emphasise a certain 

vagueness of the concept considering its multiple meanings and lack of a clear definition. 

Other literature points to the frequent absence of the circular economy’s linkage to the 

social justice and equity issues in its definitions as well as in the general debates about the 

concept (Kirchherr, Reike and Hekkert 2017, Murray et al. 2017).  On the other hand, the 

circular economy has become a prominent concept having the power to attract 

policymakers, NGOs and businesses and bring them together to work sustainably with 

ability to generate profit. The topic also naturally falls into the IR research framework as it 

reacts and tries to solve some of the major environmental, economic and social issues 
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dominating the current international agenda.   

From a global perspective, the circular economy in its current form seems to overcome 

geographic, economic, political and cultural borders among states. It has gained momentum 

in recent years at a supranational level within the European Union, or the United Nations 

and its agencies (e.g. UNCTAD and UNIDO). Since the transition towards a greater 

circularity is also broadly tied to international trade, international economic organisations 

such as the Organization for Economic Co-operation and Development (OECD) or World 

Trade Organization (WTO) pursue the topic and publish various working papers, reports 

and projects striving to accelerate the CE transition among their members. Besides that, the 

CE has begun to be intensely promoted at a national level e.g. by the governments of Japan, 

Finland and China which already passed laws or set a national road map to achieve the 

circular economy (Valavanidis 2018, p. 3). 

Furthermore, the circular economy is not solely an interest for developed countries, it has 

considerable potential for economic and social development objectives of developing 

countries too. According to Preston and Lehne (2017, p. 6), circular economy strategies 

could even “avert some of the major pressures facing developing countries – including 

health and environmental effects from unmanaged waste – with clear benefits in terms of 

lives saved as a result of reduce air, water and soil pollution”. In 2017, the governments of 

Nigeria, Rwanda and South Africa, in cooperation with the World Economic Forum and 

the UN Environment, founded the African Circular Economy Alliance to raise awareness 

of the concept and start new circular economy partnerships and projects (PACE, c2020). 

However, despite all the potential advantages resulting from the adoption of CE principles 

by developing countries, not many studies have explored the opportunities or demands for 

CE approaches in these countries thus the topic remains largely unexplored.  

 

2. Theoretical framework 

With regards to the topic of this thesis dealing with diffusion of the circular economy 

awareness across the world, it will be drawn from a theoretical framework of diffusion 

theories that has found its extensive use in social as well as natural sciences. The following 
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part discusses two concrete approaches within this framework that describe and explain 

diffusion phenomenon along with its processes and mechanisms. The first one - Diffusion 

of innovations (DoI) theory defines the main elements and principles of the diffusion and 

has been greatly used in sociology, economics or communication studies. The second 

approach - Transnational diffusion (TD) of norms, ideas and policies follows on from the 

knowledge of DoI but it concentrates on diffusion occurring between or beyond state 

boundaries and as such it directly derives from the field of political and international 

relations (IR) studies. 

Although both theories primarily address the diffusion of adoption of certain phenomena 

within or across populations, what naturally differs in part from the diffusion of awareness 

about that phenomena, they both provide solid and intuitive theoretical foundation for 

analysing the awareness of the circular economy over time and space and for deducing 

factors that may influence its intensity. 

 

2.1 Diffusion of innovations (DoI) 

The DoI is the most cited diffusion theory applicable throughout numerous academic fields 

(Fry, Ryley and Thring 2018, p.3). It is embedded in the research traditions of rural 

sociology, anthropology, marketing, and geography but it essentially concerns all sciences 

dealing with human activities. DoI was popularized by Everett M. Rogers in the 1960s who 

defined diffusion as “a process by which an innovation is communicated through certain 

channels over time among the members of a social system” (Rogers 1983, p. 5). Innovation 

is, according to Rogers’s understanding, an idea, practice, or object perceived as new by a 

set of units in the social system including individuals, groups, organizations, or subsystems. 

Communication channels are means which enable to transfer messages from a source to an 

audience and they are also able to show the rate that individuals discuss and spread news 

about innovation. Two fundamental communication channels are mass media and social 

networks. While mass media channels are more effective in creating knowledge and 
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spreading awareness about innovation in both developed and developing countries2, 

interpersonal channels are better at persuading individuals to change their attitude toward 

the new idea (e.g. Kaminski 2011, Rogers 1983, p.11-18). 

Over time innovation gains momentum, disseminates and is adopted or rejected by 

individuals or other units within a certain system. This is what diffusion researchers called 

a five-stage innovation-decision process. It consists of the stages: knowledge (awareness), 

persuasion (interest), decision (evaluation), implementation (trial), and confirmation 

(adoption) (Rogers 1983, p. 34-37). All these stages are related to time as an essential 

component of diffusion processes. Due to the fact that the circular economy is still evolving 

idea and only a very few countries have already adopted it in the form of concrete policy 

or law, the thesis research comes under the very first part of this process - diffusion of 

knowledge or, in other words, awareness diffusion of the circular economy.  

Knowledge about innovation is an essential element of the whole process. In this stage, 

members of a certain system are exposed to the existence of innovation. They learn what 

the innovation is, what functions it has or how to use it.  There are three types of knowledge: 

awareness-knowledge, how-to knowledge and principles-knowledge. The first type 

(awareness-knowledge) contains information on the existence of the innovation and can 

further motivate individuals to seek more information about the other types (Rogers 2003, 

p. 200). That implies more the knowledge about innovation´s characteristics and its use, the 

higher the demand (Aggarwall et al. 2019, p. 84). Although knowing about innovation 

differs from using it and therefore the earlier informed units, in our case – countries, do not 

have to be indispensably earlier in its adoption, with a sufficient amount of information, the 

chances for its adoption are increased considerably (Rogers 2003, p. 201).  

The DoI also discusses the rate of adoption and the rate of knowledge (also called 

awareness-knowledge rate) and their mutual relations. The rate of adoption is a relative 

speed in which members of a system adopt new ideas compared to the others. These 

individuals who take part in the innovation-decision process can be organised into five 

 
2Even though mass media is more effective in spreading primal knowledge about innovation than interpesonal 

channels in developed as well as developing countries, a higher level of mass media channel used for this 

spread has been measured in developed countries. 
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categories. It begins with innovators who inspire, invent and adopt innovations and 

subsequently disseminate them throughout the rest of the system. They are followed by 

early adopters, early majority, late majority, and laggards who are the last ones to adopt 

innovation (Rogers 1983)3. The time variable sorts individuals into adopter categories and 

plots a diffusion curve4. According to literature, the distribution of innovation adopters 

tends to follow an S-shaped curve if data represents the cumulative number of adopters or 

the bell-shaped curve when plotted on a frequency basis (see Rogers 1986, p. 243 and 

further e.g. Martinez et al., 1998, Weyland 2005, Levi-Faur 2005, etc.). 

In regard to awareness-knowledge rate, Rogers (1983, p. 235) states: “The level of 

knowledge at any given time is an indication of the total amount of information about the 

innovation available to the average individual in the system. When such a level of 

information (and accompanying network influence) is very low, adoption of the innovation 

is unlikely for any given individual”. When the level of awareness knowledge rises and 

passes a certain threshold - different for every innovation - adoption is more likely to occur. 

Above that, earliness of knowing about innovations is also one of the established types of 

diffusion research, where units of analysis are, similarly to adopter categories, categorized 

into groups on the spectrum “early knowers” vs “late knowers” (Rogers 2003, p. 121). To 

summarize, the awareness-knowledge rate and adoption rate are both numerical indicators 

of the slope of the knowledge/adoption curve for a certain innovation. Yet, a rate of 

awareness-knowledge for an innovation proceeds more rapidly than a rate of adoption since 

individuals can be aware of the existence of a new idea but unable or reluctant to adopt it 

(Rogers 2003, p. 240-247).  

 

2.2 Transnational diffusion of norms, ideas and policies 

International relations scholars address transnational diffusion of norms, ideas and policies. 

Diffusion is understood as a more or less spontaneous process, a consequence of an 

interdependent world that enables dissemination of new ideas and norms throughout the 

 
3 The adopters categories were firstly introduced by Ryan and Gross in 1943. 
4 The original S-shaped diffusion curve was plotted by G. Tarde already in 1903 and it is considered as the 

origin of diffusion studies. 
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world and among various public and private entities and channels over time (Gilardi 2012, 

p. 2-3).  

The work on transnational diffusion is applicable on a vast array of phenomena including 

the area of international security, political economy and global governance (Towns 2012, 

p. 179). It has contributed to the debate about the definition of globalization and its 

causations and corollaries (Gilardi 2012, p. 3-4). Last but not least, it also lies in the heart 

of some influential theoretical concepts such as the “norm life cycle” proposed by 

Finnemore and Sikkink (1998) that draws attention to the process/dynamics by which 

norms become adopted internationally. The “norm life cycle” model therefore describes 

norm diffusion which consists of a three-stage process including norm emergence, norm 

cascade, and internalization. In the first stage norm entrepreneurs seek to reach a threshold 

at which a critical mass of relevant countries accepts a new norm. Even though it is 

impossible to predict how many state actors must adopt the norm to reach this tipping point, 

it is usually around one-third of all states within the system. In this phase, mass media plays 

an important and independent role in disseminating ideas of norm entrepreneurs to states 

and to the public (Joshi and O'dell 2017, p. 4). In the second - norm cascade stage, the 

remaining actors adopt the norm in response to international pressure or with the intention 

of enhancing international legitimation. Finally, a norm life cycle is closed by the stage of 

internalization. The norm becomes institutionalized in the new environment and gains a 

taken-for-granted status that excludes any broad public debate and is taken as an automatic 

standard and daily practice that is no longer debated (Finnemore and Sikkink 1998, p. 895). 

There is a wide range of mechanisms and factors operating in the transnational diffusion of 

not only norms but also in policies and ideas which have been discussed at great length in 

IR literature (e.g. Elkins and Simmons 2005, Simmons, Dobbin and Garrett 2006, Obinger 

et al. 2012, Börzel and Risse 2012, Wasserfallen 2018). Diffusion mechanisms can be 

grouped into four broad categories: coercion, economic competition, social learning and 

emulation (Gilardi 2012). Each of them explains differently why the dissemination of 

norms, policies or ideas from one country (or IOs) to another occurs and which factors in 

this process matter. However, it is important to note that diffusion processes are not caused 

by one sole mechanism but rather by their various combinations whereby a complex mix 

of factors operate. Although an identification of concrete mechanisms causing the diffusion 
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of CE awareness is not in the possibilities, nor the intention of this work, their introduction 

may help to determine the factors, state characteristics influencing the intensity of 

awareness in individual countries. 

The first mechanism - coercion - describes a top-down form of diffusion by building on the 

assumption that powerful countries or international organizations are able to enforce 

adoption in less powerful countries by exercising some form of enforcement. It significantly 

differs from other mechanisms since it shifts the diffusion concept from horizontal 

interdependence to vertical power-structured dependence (Wasserfallen 2018, p. 626). One 

of the most frequently mentioned examples of coercion are for instance the International 

Monetary Fund requirements for financial support of the countries (e.g., Henisz, Zelner and 

Guillén 2005, Chwieroth 2005).  

Mechanism of competition refers to the process throughout governments interacting and 

competing to preserve national resources or to attract foreign investments and capital 

(Simmons, Dobbin, and Garrett 2006, p. 792). Policymakers, therefore, react to the actions 

of other countries in order to stay competitive, maintain their economic growth or raising 

their standards. The diffusion literature on this mechanism has pursued, for example, 

international tax and investment competition (Plümper et al. 2009, Cao 2010) or it has 

described countries´ competitive dynamics in exchange rates policies (Simmons and Elkins 

2004) or in regulatory and social standards (Vogel 1995). 

According to the learning mechanism, countries use the experience of other countries’ norm 

adoption to assess its effectiveness, benefits, and drawbacks.  The adoption in one country 

does not mean alternation of conditions for adoption elsewhere rather, it provides new 

information on the basis of which others can calculate the likely consequences of policy 

change (Shipan and Volden 2008, p. 841-842 and further e.g., Meseguer 2009, Dolowitz 

and Marsh 2000). Three important learning “biases” which can occur in the diffusion 

process are namely availability, reference groups and the so-called information cascade. 

Firstly, countries often struggle with getting a full sample of information and therefore, they 

tend to decide only among those examples which are easily available. Secondly, countries 

may pay more attention to certain policies than others just because these policies come from 

states with similar characteristics such as similar geographical location, cultural attributes, 
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etc. Lastly, it is the so-called information cascade, whereby learning refers only to knowing 

which policy other countries have adopted. The more countries choose to copy previous 

individuals’ decisions, the more it appears that they are making informed choices and the 

rest of the countries may then reason they should use this collective wisdom of the others 

as well. However, if everyone makes this assumption, nothing like a collective wisdom 

even exists (Elkins and Simmons 2005, p. 11-13; Chirico 2013, p. 49). 

The fourth and last mechanism is emulation whereby norms, ideas and policies get diffused 

because of their normative and socially constructed characteristics instead of objective 

qualities and does not necessarily require their active promoters (Bolze and Risse 2009, p. 

4, Gilardi 2012, p. 13). Emulation concerns the desires of states to conform internationally 

acclaimed norms and primarily describes the cases where political actors simply copy and 

imitate norms found elsewhere to increase the legitimacy of their choices (Heinze 2011, 

p.21). Especially when situations are highly uncertain, countries might look for what is 

appropriate and desirable to do (DiMaggio and Powell 1983, p. 151) and thus they shift from 

the logic of consequentiality to the logic of appropriateness. Related concepts which are built 

on the logic of emulation are norm cascades (Finnemore and Sikkink 1998), mimetic 

isomorphism (DiMaggio and Powell 1983) or herding (Levi-Faur 2005). 

After the brief overview of the most relevant aspects of the Diffusion of Innovations and 

Transnational diffusion of norms, ideas and policies approaches for the thesis intentions, the 

research questions and hypotheses will be defined in the following part. 

 

2.3 Research questions and hypotheses 

The concept of the circular economy is a very current topic with an evolving character. As a 

result, the awareness of this phenomenon has been so far studied on a very limited scope. 

The first research question is thus descriptive in nature and is as follows: 

1. RQ: What is the awareness intensity of the circular economy across the world 

and how it has been diffused over time? 

For the purpose of this thesis, awareness can be simply defined as a piece of knowledge or 

understanding that the circular economy exists. Using the DoI´s definition of awareness-
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knowledge rate of innovation discussed in Chapter 2.1, the CE awareness rate, i.e. awareness 

intensity is then referred to as the amount of information or level of knowledge about circular 

economy available in the specific system at the given time. Since there are no previous 

studies or straightforward theories explicitly occurring with the matter of interest, no exact 

hypothesis will be formulated at the level of individual states.  

However, even though I do not have a hypothesis at this level, at the level of state aggregates, 

it can be expected that the cumulative distribution of aware countries will follow the S-

shaped curve over time which is a classic pattern associated with the diffusion processes. 

The first hypothesis is thus defined as: 

H1: The cumulative number of aware countries of the circular economy follows the 

S-shaped curve over time. 

Thereafter, drawing on the Diffusion of innovations and Transnational diffusion of norm, 

ideas and policies and their empirical findings, a diffusion of any new ideas might be caused 

by a various mix of factors and driving mechanisms. The second research question, 

therefore, seeks to reveal factors or state characteristics that might be significant for the 

intensity of circular economy awareness and it is formulated followingly: 

2. RQ: Which factors influence the awareness intensity of the circular economy? 

The chosen factors are intuitive and frequently used explanatory variables in diffusion 

studies and their research (Fagerberg et al., 2010; Anttila & Jussila, 2019, Pradhan et al. 

2019, Koopmans and Vliegenthart 2010). They will be grouped into three sections including 

economic, political and environmental hypotheses and briefly presented within the next part.  

2.3.1 Economic factors 

This group consists of three economic variables that are economic wealth, economic growth, 

and economic complexity. Starting with the concept of economic wealth, it might be 

understood through the size of economic production value which is attributed to each citizen 

of a given state determining its prosperity, standards of living and economic wellbeing 

(Bondarenko 2020). Based on literature (Clarke 2005, Udo and Jansson 2009, Greenlaw and 

Shapiro 2017), it is assumed that the ability to produce and accumulate economic wealth 

enables countries and its citizens to seek more actively new information and knowledge and 



 

19 

 

 

 

 

create, invest in, or apply new ideas, concepts and processes. In line with Maslow´s hierarchy 

of needs (1943), less prosperous and struggling nations are, on the other hand, expected to 

be less concerned and less motivated with these activities as they first need to satisfy their 

basic needs. Accordingly, I assume that wealthier countries will be also more aware and 

interested in innovation such as the circular economy. 

H2: The bigger the economic wealth of a country, the higher that country´s awareness 

intensity of the circular economy. 

The second factor of this group is economic growth which occurs when the production of 

goods and services increased over a specific period of time. As maintained by scholars 

(Andergassen et al. 2009, Santacreu 2015, Pradhan et al. 2016), economic growth and 

innovation activities are mutually intertwined i.e., innovations are considered as one of the 

key drivers for the overall economic growth, but it may be also the economic growth that 

can contribute to and stimulate innovative activities of the countries. The second hypothesis 

therefore works with the premise that countries with positive economic growth will also be 

of more interest in the circular economy as they would want to hold their economy in a good 

health and maintain their growth.  

H3: The higher the economic growth of a country, the higher that country´s 

awareness intensity of the circular economy. 

Finally, the concept of economic complexity is concerned with the diversity and 

complexness of products produced and exported by a particular country. “Countries that are 

able to sustain a diverse range of productive know-how, including sophisticated, unique 

know-how, are found to be able to produce a wide diversity of goods, including complex 

products that few other countries can make” (Atlas of Economic Complexity c2021). A high 

level of economic complexity means a competitive advantage in the global economy, but it 

also brings more choices, ideas and capabilities, and raises the state’s ability to adapt to its 

population needs (Caous and Huarng 2020, p.5). The complexity of a national economy is 

therefore perceived as an important economic factor and its possible explanatory effect on 

the CE awareness will be examined in the third hypothesis, which is stated like that: 

H4: The bigger the economic complexity of a country, the higher that country´s 

awareness intensity of the circular economy 
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2.3.2 Political factors 

The second group works with two political factors. The first one examines the influence of 

the political regime on CE awareness in a given state. Among scholars of IR, there is a 

general assumption that democracies and nondemocracies act differently in various 

situations and towards different topics. Accordingly, democracies – which are defined by 

the presence of institutions and procedures through which citizens can express their 

preferences about alternative policies and leaders, where institutionalized constraints on the 

exercise of power by the executive exist and where the possibility of political participation 

and civil liberties are guaranteed (Marshall and Gurr 2020, p. 14) –  are expected to be more 

open to the innovative ideas, norm and policies and their potential adoption (Rummel 1995, 

Mansfield et al. 2002). Taking this into consideration, I would assume that more democratic 

countries will be more open to the idea of a circular economy and thus be more aware of this 

concept than less democratic states. 

H5: The more democratic country, the higher that country´s awareness intensity of 

the circular economy. 

Embeddedness in the network of intergovernmental organizations (IGOs) is the second 

factor examined within this group. It expresses the commitment of countries to coordinated 

diplomatic interaction and a level of country´s connection to the global community and 

establishment in the international networks. Intergovernmental organizations can serve as 

platforms for the information exchange among countries which might, in turn, enhance and 

fasten the diffusion of knowledge about new ideas and concepts such as the circular economy 

(Simmons, Dobbin and Garrett 2006, Ovodenko and Keohane 2012, Stoddart 2020, Voeten 

2021). Furthermore, an IGO as a type of institutionalized cooperation can be of great 

importance for the circular economy since the concept requires global management with a 

coordinated and strategic approach to spread its practices worldwide and overcome initial 

obstacles inherent in its implementation (Yamaguchi, 2018, p. 3). I therefore hypothesized 

that countries which are more embedded in the network of IGOs will be more aware of the 

circular economy. 

H6: The bigger the embeddedness in the network of IGOs of a country, the higher 

that country´s awareness intensity of the circular economy.   
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2.3.3. Environmental factors 

The circular economy seeks to provide solutions for some of the major environmental issues 

of modern society. By following the principles of the CE, greenhouse gas emissions can be 

globally reduced, the soil, water and air remained resilient and productive and raw materials 

preserved (Het Groene Brein c2021). With regards to this, it is summarised that the intensity 

of CE awareness will be higher in the countries that also perform a high level of 

environmental sustainability since these countries already exhibit long-standing 

commitments to activities supporting responsible interaction with the planet to maintain and 

protect natural resources for future generations (UNEP c2021). The penultimate hypothesis 

is thus formulated as follows: 

H7: The better performance of environmental sustainability of a country, the higher 

that country´s awareness intensity of the circular economy. 

The last hypothesis considers the difficulty of the transition of an industrial sector of national 

economies towards the circular economy. The transformation from the linear to circular 

economic model, practice and principles is connected to many challenges and it may require 

profound changes and adjustment in numerous economic sectors. Concerning this topic, it 

is assumed that the transition would be the most demanding for an industrial sector of 

countries that consists of manufacturing, engineering and construction (INSEE c2021). On 

the one hand, this sector might significantly contribute to the economic growth of the country 

but on the other hand, it currently often relies on the extensive use of primary resources and 

produces waste causing pollution and other environmental issues. It is therefore expected 

that countries with large industrial sectors will be less aware of the circular economy as it 

would demand significant effort and numerous adjustments in their current functioning and 

long-term practice. 

 H8: The greater the size of an industrial sector of a country, the lower that country´s 

awareness intensity of the circular economy. 

 

 



 

22 

 

 

 

 

3. Data and dataset 

This section presents the exact process of data collection for the awareness of the circular 

economy and the operationalization of the dependent, independent, and control variables 

included in the empirical part of this master thesis. 

 

3.1 Data collection (CE awareness) 

Data on CE awareness was collected from the international news aggregator Factiva that 

offers a broad range of content including more than 30 000 sources from 200 countries. It 

includes both free and licensed publications, newspapers, websites, company reports, 

television and radio transcripts or blogs (ProQuest 2019) enabling researchers and analysts 

to gain valuable local insights as well as global perspective on various social, economic and 

business issues. Predicated on knowledge from the diffusion theories, Factiva is viewed as 

an aggregator of communication channels whereby information about the circular economy 

is transferred from a source to the population of any given state. Although the CE awareness 

could be diffused through other channels (e. g. interpersonal channels), data aggregated in 

Factiva enable to describe and compare the awareness among numerous countries across the 

globe and its development over time. Similar to other authors (see Parízek and Stephen 

2021), I therefore use Factiva as a source to measure the level of attention a topic receives 

in the media space of individual countries as well as globally to assess CE awareness and its 

intensity. 

Based on Factiva results, an original dataset was created comprising an extensive amount of 

data collected in July and August 2020. It was searched for: 

1. All media hits that were detected for a given country in each of examined years 

separately but also in total during the period 2000-2019.  

2. All media hits concerning the circular economy published by the sources operating 

in the given state for each year separately but also in total during the period 2000-

2019. 

A media hit, hereinafter referred to as simply “hit”, refers to any article, document, report, 
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news, blog, or in other words, any piece of information available in Factiva. Accordingly, a 

hit concerning the circular economy is hereinafter referred to as “CE hit”. 

To ensure relevant findings, the notion “circular economy” was as first translated to all 26 

languages which were supported by the database by the time of data collection. The accuracy 

of translation was checked by multiple sources such as Cambridge Dictionary’s bilingual 

dictionaries (c2020), Ellen MacArthur Foundation´s website (c2017), different countries´ 

language versions of Wikipedia for the term “circular economy” and last but not least by 

native speakers of the languages concerned.  

As a result, the data was gathered for all the countries that have at least one of these 26 

languages recognized as official or spoken language on their territories. A listing of 

languages spoken in countries is available at the Central Intelligence Agency website 

(c2020). Above that, the dataset could also naturally include only the countries with 

accessible media content via Factiva during the settled time period (2000-2019). According 

to these requirements, data was collected for 147 countries. For 122 of the countries 

monitored, there were at least one or more positive findings for the term circular economy, 

which is seen as a sufficiently representative sample of state actors for conducting a 

comprehensive cross-national media analysis of CE awareness and its explanatory factors. 

Among the 122 countries, there were representatives not only from all geographic regions 

of the world but there were also developing, emerging and developed economies as well as 

small, middle and large countries regarding their size of area and population. The rest of the 

countries, i.e. 25 out of 147 countries which formally fulfilled the country´s selection but do 

not show any CE hits during the observed 20 years, could not be included in the final dataset 

as also their total available media content was absolutely minimal or highly irregular which 

made any further calculation and measurements for these countries impossible.  

 

3.2 Operacionalization  

3.2.1 Dependent variable 

A dependent variable of this research is the awareness of the circular economy (also 

abbreviated to CE awareness). The CE awareness intensity is operationalized through 
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the number of CE hits available in Factiva between 2000 – 2019. To be more specific, it is 

operated with two of its versions. While the first one works with the number of CE hits in 

absolute numbers,  

CE awareness  =  𝐶𝐸 ℎ𝑖𝑡𝑠  

the second one calculates the ratio of CE hits per 100 000 all hits for a given country. 

CE awareness  = ( 
𝐶𝐸 ℎ𝑖𝑡𝑠

𝐴𝑙𝑙 ℎ𝑖𝑡𝑠
 )  𝑥 100 000  

A second version of the awareness´s operationalization is used throughout the whole 

research predominantly considering that each country had a different amount of available 

media content in Factiva. The conversion of CE hits per all available hits is also perceived 

as a more accurate measurement since it allows to measure the country´s real accent of the 

matter regardless of its size of the population, level of development or geographical location 

which, in turn, could have an impact on the extent of the country´s media coverage. As such, 

if not stated explicitly otherwise, the ratio of CE hits per 100 000 all hits is further on in this 

document referred to as simply CE awareness. 

Moreover, for the assessment of the factors which are significantly associated with the 

dependent variable, it is operated with the mean of CE awareness for given countries of the 

monitored period. Although the initial intention was to conduct explanatory analysis for the 

whole period 2000 – 2019, due to the absence of CE hits for the majority of countries in the 

first ten years, the mean of CE awareness was measured only from the data captured for the 

years of the second decade of the observed period i.e. 2010 – 2019.  

3.2.2 Independent variables 

Factors, which were presented in Chapter 2.3 are the independent variables of this work and 

they will be operationalized along these lines.  

The factor of economic wealth is for the purpose of this thesis operationalized conventionally 

through the size of gross domestic product per capita (GDP per capita) in current U.S. 

dollars. Although imperfect5, it is a standard metric that may reflect the economic prosperity 

of the country as well as the standards of living of its population. It indicates an economic 

 
5 This measurement does not reflect for example economic inequality or environmental and financial 

sustainability. 
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output of a country, i.e. the total value of all goods and services produced during a specific 

time period divided by the population (OECD c2021). The country´s data on GDP per capita 

in current US dollars are freely accessible from the World Bank (WB) database (WB c2020). 

The next factor is economic growth which is measured by Economic Growth Rate (GDP 

growth) showing the percentage of increase or decrease of gross domestic product from one 

period to another. If the GDP sustainably rises, the national economy is in a good condition 

and economic health. As in the case of GDP per capita, data for GDP growth were acquired 

from the WB database (WB c2020). The last factor within the economic group of factors is 

concerned with the economic complexity and it is quantified by using the Economic 

Complex Index (ECI). The ECI and its calculation was firstly presented by Hidalgo and 

Hausmann (2009) and it shows the diversity of products produced and exported by a 

particular country. Accordingly, national economies with “a great diversity of productive 

know-how, particularly complex specialized know-how, are able to produce a great diversity 

of sophisticated products” (Atlas of economic complexity c2021) which drives the economic 

development of a given state. All data on economic complexity of individual countries are 

available at Atlas of Economic Complexity (c2021).  

Regarding the second group of political factors, the influence of the political regime on the 

circular economy is operationalized via the polity score of the Polity V Project dataset. The 

Polity data series includes coded annual information on regime and authority characteristics 

for independent states with greater than half a million inhabitants which are prepared and 

published by researchers associated with the Center for Systemic Peace (c2020). For each 

country is measured a polity score which ranges from +10 (strongly democratic) to -10 

(strongly autocratic) covering the years 1800 – 2018 (Marshall and Gurr c2020). The 

embeddedness in the network of IGOs is the second factor in this group and it is measured 

by the total number of memberships in intergovernmental organizations. Data concerning 

countries’ memberships in IGOs were procured and summarized from the dataset of the 

Correlates of War Project which contains information about the status and membership of 

IGOs that have at least three nation-states from 1815-2014 (Correlates of War c2021). The 

latest IGO dataset (version 3) is available on the Correlates of War website (Correlates of 

War c2021). 
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The third and last group of independent variables encompasses environmental factors. 

Environmental sustainability is for the purpose of this thesis operationalized through the 

Environmental performance index (EPI). It is a global metrics for the country performance 

on sustainable issues including various indicators across 11 issues categories such as air 

quality, heavy metals, waste management, climate change, water resources, biodiversity, etc. 

The index is prepared by the Yale University and Columbia University in collaboration with 

the World Economic Forum and posted online for download (Environment Performance 

Index 2020). Finally, the size of an industrial sector is measured by the percentage 

contribution of the secondary sector (including mining, manufacturing, energy production, 

and construction) to the total value of GDP (share of GDP). These data were drawn from the 

World Factbook database produced by the Central Intelligence Agency (c2021). 

 

3.2.3 Control variables 

In addition to the explanatory factors, I will also control for several other variables that might 

influence the intensity of CE awareness in order to prevent inaccurate estimates and enhance 

the internal validity of the analysis.  The control variables consist of the size of the population 

and gross domestic product (GDP) of given countries. The datasets for the variable of GDP 

in current US dollars and population are taken from the WB database (c2020). Besides that, 

I will also use two categorical control variables. The first one considers the language of a 

given country, more precisely if English is an official language of the country or not, for 

identification of potential language biased of the results in Factiva. A list of official 

languages in the countries is available at the World Factbook database (Central Intelligence 

Agency c2020). The second categorical variable is concerned with the geography expressing 

the country´s affiliation to a particular region to capture possible diffusion on the regional 

level and to reveal potential regional clusters. Countries are conventionally divided 

according to their geographical location into 8 regions which are Asia-Pacific, Eastern 

Europe, Former Soviet States, Global West, Greater Middle East, Latin America and 

Caribbean, Southern Asia and Sub-Saharan Africa. 

Due to the fact, that the explanatory analysis performed in Chapter 5 works only with data 

on dependent variable which comes from the second decade of the examined period 
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(2010- 2019), I will also use the most recent data for all independent and control variables 

which are available from that particular period.  

 

4. Descriptive analysis 

The primary intention of this chapter is to map and describe the awareness of the circular 

economy at the level of individual states as well globally and capture its development over 

time. In order to analyse collected data, descriptive statistical analysis and its tools are used 

for outlying main features and providing basic summaries about the dataset. The chapter is 

divided into three parts. The first section depicts a cumulative rate of CE aware countries 

over time. The second part provides a quantitative description of global CE awareness and 

its intensity and highlights its leaders and laggards. The whole chapter is concluded by 

elaborating on the most interesting country cases which were revealed by the analysis.  

4.1 Cumulative distribution of CE aware countries over time 

The descriptive analysis started with the assessment of the first hypothesis worded as 

follows: The cumulative number of aware countries of the circular economy follows the S-

shaped curve over time. 

In the first measurement, countries were taken as “aware of the CE” from the time when they 

firstly showed at least one or more hits for the circular economy during the examined period 

2000-2019. After a hesitant start when only a few countries evinced CE awareness, a rapid 

escalation in the trend proceeds. While in 2000 there were only seven countries for which 

were possible to detect at least one or more CE hits, in 2010 the number of countries 

increased to 35, then continued to rise to 85 in 2015 to finally reach the point where 122 

countries were at least firstly informed about the circular economy by the end of 2019.  If 

we look at the countries that constitute this cumulative curve at concrete time points, we can 

observe their individual earliness of knowing about the topic. Austria, China, Germany, 

Japan, Luxembourg, Spain and Switzerland were from the analysed country subset the very 

first which could be classified as aware countries. The diffusion approach refers to these first 

countries as absolute front-runners and early knowers of the given idea. According to Rogers 

(1983, p. 168-169), the group of early knowers is similar to the category of early adopters 
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and although the earlier knowers are not necessarily also the early adopters, their 

characteristics such as higher socioeconomic status, bigger exposure to various channels of 

communication or higher rate of education are alike. Except for China, all countries which 

were detected as firstly aware possess these characteristics and could be therefore seen as 

gatekeepers with the potential to initiate and support the flow of knowledge about the 

circular economy into a global system and play an important role in a whole diffusion 

process. Furthermore, Japan and China belong among the first countries which adopted 

particular laws, policies or national strategies for promoting circular economy, and they will 

be discussed in more detail later in Subchapter 4.3.1. 

Graph 1 displayed that the development of the cumulative number of aware countries proved 

to more or less follow the S-shaped curve over time. To verify this finding and to lessen the 

possibility of coincidence, two other criteria were added. In the second measurement, 

countries had to evince at least two years in a row of one or more CE hits to be classified as 

aware about the topic concerned. The resulting cumulative curve depicts a similar shape as 

in the first case, and it is shown in Graph 2. To make the measurement also more difficult 

for bigger countries which are naturally more abound in the absolute range of their media 

content, the ratio of CE hits per all hits was included as a third criterion. In this case, a 

country was taken as aware of the circular economy only when it recorded at least one or 

more CE hits per 100 000 all hits. Although the third curve slightly differed applying this 

criterium, the shape of the curve still follows the same “S” pattern - see Graph 3. 
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Graph 2: Cummulative number of 

CE aware countrie (2.criterium). 

Source:author.
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Graph 1: Cummulative number of 

CE  aware countries (1. criterium). 

Source:author.
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By comparing Graphs 1 and 3, it might be observed that the third curve is slower than the 

first curve. While almost 30 % of 122 countries registered in the first decade at least one or 

more pieces of knowledge about the circular economy, less than 13 % of them noted at least 

1 CE hits per 100 000 all hits during the same period. These results indicate that the first 

information about the CE appeared in the media space of numerous countries quite early, 

but they were diffused into the greater depth much later.  

The other interesting aspect to analyse are the final phases of the S-shaped curves. The curves 

are very steep with markedly severed ends which signalize that most countries qualified 

themselves as aware not earlier than in the recent years. Therefore, it is not possible to 

observe many laggards within this group. The truncated end of the cumulative distribution 

of the aware countries can be explained by the inherit difference between the phenomenon 

of awareness and adoption. Compared to the adoption, awareness required relative lower 

expenses for its acquisition which might, in turn, explain the absence of the greater number 

of laggards. Diffusion literature highlights that the actors who are unable of real adoption or 

who do not intend to adopt an innovation at all can also feature within the group of aware 

countries. As a result, the awareness rate generally proceeds more rapidly than does the 

adoption rate (Rogers 2003, p. 240 - 247).  

In summary, although different criteria had a moderate effect on the steepness of the 

diffusion curve of aware countries, regardless of the type of criterion according to which the 

country was classified as aware of the circular economy, all resulting curves follow the 

similar S-shaped pattern. Based on collected data on CE awareness, the results of analysis 

proved the validity of the S-shaped curve for the cumulative number of CE aware 

countries over time and the first hypothesis (H1) might be thus confirmed.  

 

4.2 Intensity of global awareness of the circular economy  

The analysis firstly occurred with the global development in the intensity of CE awareness 

measured by the absolute amount of available information about the circular economy 

throughout the years 2000 - 2019. Whilst in 2000, only 1 115 CE hits were detected among 

all 122 observed countries, in 2019 this increased to 70 026 CE hits.  The global rise in the 

total number of CE hits is visualized in Graph 4.  
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Although the graph shows the first smaller peak of awareness already in the year of 2006, if 

we go into the greater depth and dig up the data that makes up this peak, we can perceive 

that it was mostly caused by the CE awareness of only two countries – China and Japan. 

Together, they created 98 % of all hits about the circular economy found in that year for all 

countries in the dataset. In contrast, the recent peak in 2019 was a result of higher intensity 

of CE hits performed by various countries. Japanese and Chinese awareness were still high 

but constituted only 10 % of all CE hits circulating across the world. The exact intensity 

development was also displayed for CE awareness calculated as the ratio of CE hits per 

100 000 all hits (see graphs in Appendix no.1). 

 For purposes of comparison, Graph 5 shows the same subject of matter but without China 

and Japan. This graph indicates that the true global diffusion of awareness did not occur until 

the second half of the observed period when the overall awarenes started to exponentially 

rise and become worldwide phenomenon.  
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Graph 4: Global rise in CE awareness. Source: author.
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Graph 5: Global rise in CE awareness without China and Japan. Source: author.
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Another aspect for the analysis might be the average rate or, in other words, the average 

intensity of CE awareness among 122 countries. During the period 2000 - 2019, the global 

mean was 22 CE hits per 100 000 all hits and global median was 8 CE hits per 100 000 all 

hits. Graph 6 shows a histogram plot with logarithmic bins which provides a visual 

interpretation of frequency distributions of countries within specified categories according 

to their average awareness intensity.  

 

While the majority of countries ranged from 1 to 100 CE hits per 100 000 all hits, there were 

also six countries whose awareness was in average less than 1. The lowest level of CE 

awareness was observed for Russia with the rate closed to 0. Russia was followed by a 

narrow margin by Liechtenstein, Venezuela, North and South Korea and Turkey. These 

countries could be seen as laggards who fall behind others. However, it is important to keep 

in mind that the circular economy is a complex issue requiring rearrangement of many 

systemic aspects. Due to the complexities which further increased risks involved in any type 

of innovation, some countries might not be naturally and quite consciously in a hurry with 

its acceptance, and they might even avoid knowledge about the innovation in the first place 

(Rogers 2003, Hubert 2008, p. 362). The Russian laggardness will be for better illustration 

further inspected in Subchapter 4.3.2. 

On the other side of the spectrum, there were four countries which performed the highest 

average rate of awareness - Eswatini, Andorra, Rwanda and China. The top three countries 

were characterized by a lower scope of accessible media content and by having their first 

CE hits detected no earlier than in 2016 which all could have partially influenced their 
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Graph 6: Distribution of countries according to their 

awareness intensity. Source: author.
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disproportionally high intensity of CE awareness. On the other hand, the results should not 

be neither automatically dismissed as will be also demonstrated on the case of Rwanda and 

its awareness later in this chapter.  

So far, I have described the main characteristics of global CE awareness measured by the 

absolute number of CE hits and by the ratio of CE hits per 100 000 all hits. In the last part 

of this subchapter, I introduce an alternative measurement of CE awareness where CE hits 

detected for each of 122 selected countries were converted not only to their total media 

content (total number of hits) but also to their GDP per capita (in current US$) and 

population. On the basis of these conversions, I have identified a group of countries that 

evinced the biggest overall awareness of the circular economy regardless of any chosen 

criterion. As Table 1 summarizes - Italy, Spain, China, Japan and France were the only ones 

who ranked among the top 25 countries in terms of their population, GDP per capita and 

total media content and therefore can be considered as leading states in the awareness of 

circular economy. According to data, all these countries did not only have the highest 

awareness intensity, but they also belonged to the first ones that were acquainted with the 

idea of circular economy in general.  

Table 1: Ranking of countries with the highest CE awareness per population, GDP per capita 

and per total media content within the subset of 122 countries. Source: author. 
  RANKING  

 per population per GDP per capita per total media content 

ITALY 3 4 7 

SPAIN 2 3 15 

CHINA 24 1 4 

JAPAN 7 5 18 

FRANCE 6 6 25 

  

Mini case studies of Italy, China and Japan are conducted in the next section. To avoid 

repetitiveness, the case studies of Spain and France will not be included as their development 

of awareness and possible reasons for their high intensity of CE awareness seem to be in the 

main aspects very similar to the Italian case. 

 



 

33 

 

 

 

 

4.3 CE awareness: case studies 

Despite the global upward trend in the CE awareness, the descriptive analysis so far revealed 

some substantial differences among individual countries´ awareness intensities and their 

development. This subchapter therefore aims to describe and analyse the most interesting 

countries or group of countries and their temporal progress in more detail. 

Taking a more in-depth look at gathered data, contrasting development trends were captured 

for only six countries – Austria, China, Germany, Japan, Luxembourg and Switzerland – 

that recorded positive CE hits throughout all selected years without any interruptions. For 

better clarity, the results of these six countries were further divided into two graphs. While 

Graph 7 shows Japanese and Chinese awareness curve over time, Graph 8 depicts the same 

issue for the representants of European region.  
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Graph 7: CE awareness in China and Japan over time.

Source: author. 
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Graph 8: CE awareness in Austria, Germany, Luxembourg and Switzerland over 

time. Source:author. 
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As Graph 7 illustrates, Asian countries started to be seriously interested in the topic much 

earlier than the European representatives since they reached the highest results in their 

awareness intensity (although in different years) already in the first decade of millennium. 

This is also exactly in line with the previous finding that the first “peak” in overall CE 

awareness in the world was not actually a sign of global diffusion but rather the result of 

disproportionally high levels of awareness in these two countries.  

By contrast, the awareness of the circular economy in European countries has been evincing 

mainly from the second part of the observed period. According to the literature (e. g. Taranic 

et al. 2016, p. 2, Fedotkina et al. 2019 etc.), the ongoing rise in the popularity of the topic in 

Europe emerged from the private sector especially after the reports on the circular economy 

published by the Ellen MacArthur Foundation (2013) and the Club of Rome (2015).  These 

reports have significantly contributed to the visibility and popularization of CE in this region 

by calculating potential benefits stemming from the transition to the CE and its principles. 

At the European Union level, the European Commission for example published Circular 

Economy Action Plan (CEAP) in 2015 which adopts a complex CE policy package of 

legislative and non-legislative initiatives and places the circular economy at the heart of the 

EU approach to sustainable development (European Commission 2015). Since 2015, the 

European Union have continued in the settled path, and in 2020, for instance, adopted the 

new CEAP which constitutes the main block of the current European strategy for sustainable 

growth called European Green Deal (European Commission c2020a). All these things 

considered, the EU, alongside China, currently have the most advanced legislative 

frameworks for the CE in the world (Chatham House 2019).  

 

4.3.1 Global leaders in the circular economy awareness:  

The case of Japan, China and Italy 

This section elaborates on CE awareness and its development in three leading countries in 

this topic – Japan, China and Italy – and puts empirical findings into the context of qualitative 

information about circular activities performed by these states. 
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Japan 

Japanese high intensity and the earliness of knowing about the CE set the country as a global 

front-runner and pioneer regarding the awareness, adoption and implementation of this 

approach. For instance, the Japanese government passed the law “Basic Act on Establishing 

a Sound Material-Cycle [= circular] Society” already in 2000 (Act No. 110 of June 2, 2000) 

as the reaction to accumulating problems related to waste management emerged in the late 

1990s. The main aim of this law was to promote principles of the circular economy and to 

transform Japan into a “recycling-oriented society”. Moreover, the first Fundamental plan 

which set a long-term direction for establishing a circular society was accepted in 2003 and 

it has been regularly updated every few years (Ministry of the Environment c2020).6 From 

that time, Japan keeps implementing CE principles and continuously declares its serious and 

persisting interest in the circular economy. Once again, for instance, at the World Circular 

Economy Forum in 2018, where their Ministry of Environment introduced a new program 

“Circular Economy challenge”, or a year later, when Japan actively promoted solutions of 

Circular economy during its presidency of G20 (Sitra 2018, Ministry of Foreign Affairs of 

Japan c2019). 

The Japanese CE awareness already reached its peak in 2001 and then gradually decreased 

until very recently when it appears to have gained strength slowly again. However, in regard 

of the qualitative findings from the practice about Japanese intense circular activities 

throughout the whole observed period mentioned above, their drop in the information 

intensity is rather surprising and paradoxical. One of the possible explanations for this 

development might be found in the model of norm life cycle (Finnemore and Sikkink 1998) 

introduced within the framework of transnational diffusion theory in Chapter 2.2.  

According to this model, the idea of the circular economy would go through a cycle of three 

stages - norm emergence, norm cascade, and internalization. In the Japanese context, the 

notion of the circular economy would therefore firstly emerge already before observed 

period, then gain momentum and become generally accepted by most of relevant Japanese 

actors and the general public. In the last stage of the process, it would be transformed into a 

legal text and acquired a “taken for granted” status which would be in the Japanese case after 

 
6 Most recently, the 4th Fundamental Plan was approved by the Japanese Cabinet in 2018. 
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the adoption of CE law in 2001. This “taken for granted” status could partially explain 

Japanese paradoxical drop in the amount of media content about the circular economy for 

the reason that the idea became a new normal, a habit which was no longer a matter of broad 

public debate. The Japanese case could be therefore a specific example of norm life cycle 

model adjusted from the international to national environment. Nevertheless, it is not 

feasible in the scope of this thesis to empirically verify any of these assumptions and for any 

kind of confirmation, more detailed and comprehensive research into the topic is absolutely 

necessary. 

China 

During the research period, China performed approximately six times higher CE awareness 

than the global average. Their attitude to the circular economy, in contrast to Japan or the 

European Union, has been a symptomatic top-down approach led by the national government 

which accepted several policies and strategies to promote circular principles (McDowall et 

al. 2017, Zhu et al. 2018). Throughout the years, the Chinese perception of the circular 

economy has also evolved from the narrow understanding of the concept as waste recycling 

to the broader conception of resource efficiency in the production, distribution and 

consumption processes (Su et al. 2013, p. 2). 

The Chinese awareness curve reached its peak in 2006 which corresponds with the year of 

the adoption of “Circular Economy Promotion Law of the People’s Republic of China” 

(revised in 2018). Even though the country´s intensity of information about the CE dropped 

after that year, the decline was not so continual and long-lasting as in the case of Japan and 

since 2015 it has been gradually rising again. Currently, the CE also appears in the latest 14th 

five-year plan (2021-2025) for Chinese economic and social development which aims to 

support the continuous implementation and further development of CE practice and confirms 

its importance as national policy and as an essential pillar of the Chinese economy 

(Holzmann and Grünberg 2021).  

The effort of China to push this concept into practice is according to scholars (Su et al. 2013, 

Zhu et al. 2018) a reasonable step for multiple reasons including resource scarcity, energy 

shortage and daunting environmental problems caused by the booming industrialization of 

the country. Yet, the process of transition is due to the rapid economic growth and high 
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domestic consumption extremely challenging (China Dialogue 2018). Although the results 

of this analysis detected a very high level of CE awareness for China, which is in accordance 

with empirical findings of some other studies (see for instance Liu and Bai 2014, Mas-Tur, 

Guijarro and Carrilero 2019), a deficit in implementation and lack of actual circular economy 

practice appears to be persisting over the country (Liu and Bai 2014).  

Italy 

The Italian awareness intensity of the CE was according to Graph 9 rather low until 2014 

when it started to exponentially grow. Whilst this trend is in terms of time exactly in 

compliance with the development of the circular economy strategies at the European Union 

level, the Italian awareness of the circular economy was almost three times higher than was 

the EU average.7   

 

According to Ghisellini and Ulgiati (2020), the considerable amount of Italian knowledge 

and interest in circular economy is linked to the country´s strong tradition in manufacturing 

yet, at the same time, it is lacking in natural materials and depends on imports, particularly 

on fossil fuel energy and metals. 

 Italy has already undertaken the first steps towards the adoption of the CE by accepting law 

221 called “Collegato Ambientale” in 2015. Two years later, the Italian government also 

published a document “Towards a model of Circular economy for Italy” describing their 

strategic positioning on the CE and calling for finding new circular solutions for 

consumption, production and doing businesses to support the competitiveness of their 

 
7 Italy had in average 65 CE hits per 100 000 all hits while the EU only 24 CE hits per 100 000 all hits. 
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products and manufacturing (Ministry for the Environment Land and Sea 2017). Finally, a 

new legislative framework entered into force in September 2020 which promises massive 

changes towards shifting Italian economy to a higher level of circularity with the aim to 

achieve a better environment and to help with economic recovery after the COVID-19 

pandemic (Interrreg EUROPE c2020). 

4.3.2 Laggard in the circular economy awareness: The case of Russia 

After the inspection of the leaders in the CE awareness, the following subchapter contrasts 

them with their antipole. The evident outlier and the major laggard from the dataset of 122 

countries was Russia. During the last twenty years, the country showed only 162 hits for the 

circular economy in absolute numbers which means just 0,1 CE hit per their 100 000 all 

available hits in Factiva. The Russian intensity of awareness was the lowest from the whole 

country sample of this research. For a long time, the country prioritized its focus on oil and 

gas, defense, and heavy industries while sustainable development issues were often 

underestimated or left without much attention. Moreover, there has been a typical 

widespread skepticism about climate change and persisting lack of enthusiasm for any 

climate commitments (Fumagalli 2020, p. 13-14). Although Russia enacted a legal 

framework in the environmental area years ago, and ongoing lifestyle changes and increasing 

waste volumes push on their government to seriously start with new green initiatives and 

projects (Fedotkina et at. 2019, p.11), the essential responsibilities are dispersed into many 

institutions making proper functioning of these initiatives complicated and existing 

regulations difficult to control or to enforce (Ruohomaa and Ivanova 2019, p. 4). In the 

Russian case, the topic of the circular economy is thus very difficult to encounter both in the 

media space as well as in practice. 

4.3.3 Circular economy awareness in the LDCs 

Besides the identification of the biggest laggards and leaders in the CE awareness, the 

descriptive analysis also brought interesting results for the group of the least developed 

countries (LDCs).  

According to the Chatham House research paper (Preston, Lehne and Laura Wellesley 2019) 

or UNIDO documents (c2020), the transition towards more sustainable economic system 

such as circular economy is of great importance for not only developed economies, but also 
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for the least developed ones. Since the LDCs are traditionally seen as laggards and late 

knowers about new ideas, norms and policies, substantial differences between highly 

developed countries and this group are expected with regard to their approach and capacities 

to the circular economy. While this might be true for the CE adoption and implementation 

into practice, the data analysis revealed that countries within both groups have often reached 

similar results regarding their current level of awareness. The last part of this chapter 

therefore briefly discusses the CE awareness results measured for a group of 28 LDCs8 

included in the thesis dataset and their interest in the circular economy. 

The first CE hits were within the group of LDCs possible to detect quite late as the very first 

least developed countries registered at least one or more CE hits not earlier than in 2014. 

However, although LDCs could be ranked as late knowers, they have reached a surprisingly 

high intensity of the CE awareness in the later years. During the time period 2014 – 2019 

their average level of awareness (27 CE hits per 100 000 hits) did not even substantially 

differ from the average awareness measured for the G7 countries (36 CE hits per 100 000 

hits) which are taken as the most developed countries in the world.  

The country with the highest CE awareness among the LDCs was Rwanda. Even though this 

country belongs to the least developed countries, Rwandans are for many years well-known 

for taking a highly proactive stance towards environmental issues and climate change and 

putting them at the core of all their policies. Rwanda together with Nigeria and South Africa 

for instance launched the African Circular Economy Alliance in 2017, organized the first 

National Circular Economy Forum to advance green growth in 2019, or established the 

largest Green Fund in Africa and the Rwandan government also currently works with the 

World Economic Forum on developing its own CE model (World Economic Forum 2016, 

FONERWA c2019, Fedotkina et al 2019, p. 5).  

By and large, it is supposed that CE adoption and implementation will be the greatest 

challenge for developing countries due to their limited institutional capacity, lack of financial 

capital and access to technology. Nevertheless, while more developed countries may face 

sizeable economic and social costs linked with the transformation of their current 

functioning of economy based on “take-make-dispose” logic, LDCs can start their transition 

 
8 In total, there are currently 46 countries on the list of LDCs which is reviewed every three years by the UN. 
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by maintaining and expanding their already existing (although often informally) sustainable 

practices of reusing and repairing goods in many areas (Chatham House 2019, European 

Commission 2020b, p.1). The Transition towards circular economy can bring many benefits 

for LDCs and is able to help with their most appealing problems such as economic and 

environmental fragility, poverty, or high rate of unemployment. However, there is a 

persisting lack of data and analysis on the CE concerning developing countries which in turn 

may hinder important opportunities for accelerating their transition to circular economy. 

 

5. Explanatory analysis 

In the second part of the research, I perform a cross-sectional explanatory analysis with the 

aim to answer the question Which factors influence the awareness intensity of the circular 

economy under the hypotheses formulated in Chapter 2.3. Regarding the research objective 

and the larger number of observed cases (122), the regression analysis was chosen as a 

suitable research method that will be subsequently introduced in more detail. For the 

assessment of the influence of the various factors on the CE awareness, the same dataset as 

in the descriptive analysis will be used. The measured data proved themselves valid and 

plausible which was evidenced, for instance, by the fact that the results of the descriptive 

statistics frequently corresponded with actual practice and existing qualitative case studies 

as was presented in Chapter 4.3. The initial intention to observe the impact of the factors 

throughout the whole period 2000-2019 had to be modified due to the significant lack of CE 

hits detected for the first decade of the observed period. Regression analysis therefore works 

only with data collected for the second part of the period and its outcomes will be presented 

in Chapter 5.2. The whole chapter will be concluded by the discussion about the main 

findings of the analysis which will be put into the broader context. 

 

5.1 Methodology 

Linear regression is one of the most frequently used statistical techniques. It is an approach 

that allows researchers to investigate and model the relationship between a dependent 

variable (DV) and one or more independent variables (IVs) by fitting a linear equation to 
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examined data.9 In statistics, the method to find the linear regression of a set of data is 

referred to as ordinary least squared (OLS). If a regression model involves only one 

independent variable, it is called a simple linear regression with the following 

mathematical formula: 

y = ß0 + ß1x + ε 

In the equation, y represents the dependent variable and x the independent variable. ß0 and 

ß1 are known as the regression beta coefficients, where ß0 is the intercept10 of the regression 

line (the predicted value of y when x = 0) and ß1 is its slope. The error term ε is the difference 

or the distance between the observed value y and the regression line (ß0 + ß1x) (Montgomery, 

Peck and Vining 2012, p. 1-5). 

In cases where a dependent variable can be explained by more than one independent variable, 

a multiple linear regression is applied. Its equation includes the same constituents as simple 

regression but it is extended by any number of independent variables ßkxk . 

y = ß0 + ß1x1 + ß2x2 + … + ßkxk + ε 
 

In order to properly interpret the regression outcomes, checking the model and its accuracy 

is essential. The main diagnostic tool for assessing and improving regression are residuals 

which indicate the differences between the observed value and the corresponding fitted 

value. A residual plot which is a graphical analysis of these residuals is a very effective tool 

to reveal undesired residual patterns that signify biased results more effectively than 

numbers (Montgomery, Peck and Vining 2012, chapter 4). Ideally, no detected clear pattern 

or trend should occur. Above that, residual plots can also help to reveal outlying data points 

- outliers, which are extreme observations that substantively differ from the rest of the data 

and may undesirably impact the whole regression model. However, before a potential 

deletion of these observations from the dataset, they need to be thoroughly examined. They 

can result from faulty measurement or incorrect recording of data, but they can also represent 

atypical but plausible observations which are vital for the right explanation and 

 
9 In the thesis, the dependent variable is also referred to as the response variable and the independent variable 

as the predictor or regressor variable. 
10 The intercept is also labeled as constant. 
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understanding of the issue concerned (Montgomery, Peck and Vining 2012, p.153). 

For every regression model, it should also be assessed how well it fits the data – the so-called 

goodness-of-fit. Overall quality of the linear regression fit can be checked by examining the 

R-squared (R2) statistic representing the proportion of the variance for a dependent variable 

which are explained by the independent variable in a regression model. Since the R2 always 

increases with more predictors added to the model, in multiple regressions is more desirable 

to follow the values of the Adjusted R-squared (Adjusted R2) which is a penalized R2 for a 

higher number of independent variables (James et al. 2013, p. 212).  

After the examination of the model quality and accuracy, it can be approached to the 

interpretation of the regression p-values and coefficients. The p-value for the coefficients 

indicates whether there is a statistically significant relationship between the dependent and 

the independent variable. If it is less than a significance level (usually 0,05), the null 

hypothesis which assumes no correlation between variables, can be rejected (James et al. 

2013, p. 67-68). The size of the coefficients then expresses the size of the effect that predictor 

variable has on response variable, and the sign on each coefficient - positive or negative - 

signifies the direction of this effect. 

This subchapter briefly introduced the linear regression approach and described its main 

components which will be observed and interpret in the following parts of this chapter. All 

calculations will be run in the statistical software R which is a widely used tool for statistical 

computing and graphics. 

 

5.2 Regression analyses: interpretation of the results 

Simple linear regression 

This subchapter presents the outcomes of simple linear regression models conducted for each 

of the examined factors. Resulting models are summarized in Table 2. Predictor variables 

that are significantly associated to the dependent variable are marked by asterisks. 
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Table 2: Summarization of the simple linear regressions analysis outcomes. Source: author. 

         Dependent variable: 

 CE AWARENESSlog 

Independent variable: 
Model 

1 
Model 

2 
Model 

3 
Model 

4 
Model 

5 
Model 

6 
Model 

7 

H2: Economic wealthlogGDPpc 0,142*       

 (0,063)       

H3: Economic growthlogHDPgrowth  0,009      

  (0,016)      

H4: Economic complexityECI   0,127*      

   (0,049)      

H5: Political regimelogpolityV     0,265    

     (0,142)    

H6: Embeddedness in the network     

of IGOsIGOs 
     

 0,009*** 

(0,003) 
  

H7: Environmental sustainabilityEPI      
    0,007* 

   (0,003) 
 

H8: Size of industryshareofGDP 
      

-0,009* 

(0,004) 

        

 Constant 

0,428 0.94***  0,945***    0,64*** 0,228 0,638*** 

 

1,154*

** 

 (0,247) (0,058) (0,049) (0,163) (0,186) (0,128) (0,123) 

 Observations 115 116 92 110 121 113 121 

R2 0,042 0,002 0,070    0,030 0,108 0,057 0,036 

 Note 1: *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001. Note 2: The numbers indicates beta coefficients, number of 

observations and R2. The numbers in parentheses signify the standard errors of beta coefficiens. 

 

 

The thesis hypotheses presuppose association between the dependent variable CE awareness 

and several key independent variables. Concretely, it is surmised that there is a positive 

connection between the CE awareness and economic wealth (H2), economic growth (H3), 

economic complexity (H4), political regime (H5), embeddedness in the network of IGOs 

(H6), and environmental sustainability (H7), while it is assumed that there is a negative 

relationship between the CE awareness and the size of an industrial sector (H8). Since the 

data for the dependent variable as well as for the independent variables of economic wealth, 

economic growth and political regime were highly skewed, they were transformed into more 

normally distributed datasets by using a logarithmic (log) transformation. Additionally, 

values for a political regime variable were for the purpose of the linear regression analysis 

coded with positive numbers. Concretely, they were re-scaled from (-10,10) to (1,21). 

Based on the regression results summarized in Table 2, the factors of economic wealth 

(Model 1), economic complexity (Model 3), embeddedness in the network of IGOs (Model 

5), environmental sustainability (Model 6) and the size of an industrial sector (Model 7) 
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proved to have a statistically significant effect on CE awareness with their p-values under 

0,05. In the case of the Models 1, 3 ,5 and 6, the impact of the variables was positive which 

indicates in line with corresponding hypotheses that the bigger the economic wealth, 

economic complexity, embeddedness in the network of IGOs or environmental sustainability 

of a country, the higher the CE awareness intensity. In the case of Model 7, the sign of the 

regressor´s coefficient is negative signifying the opposite direction of the variable´s effect, 

and therefore the bigger size of an industrial sector, we might expect lower CE awareness.  

On the other hand, the p-values of predictors economic growth (Models 2) and political 

regime (Model 4) exceed the significance limit which implies that it is very unlikely that 

these factors influence the intensity of CE awareness and hence the hypotheses H3 and 

H5 cannot be confirmed.  

However, worth mentioning is that the p-value measured for the variable political regime 

(Model 4) was very close to the 5 % limit11 which may connote its potential inclination to 

the significant effect on the CE awareness. Although for now formally rejected, this factor 

surely provides a good potential for further analysis in the future.  

To summarize, the results of simple linear regressions were for the factors of economic 

wealth, economic complexity, embeddedness in the network of IGOs, environmental 

sustainability and size of the industry in accordance with the thesis hypotheses. Nevertheless, 

the explanative value of their models expressed by the R2 was rather low ranged from 3 % 

to 10 % which indicates that the predictor variables could explain only a small proportion of 

variation in the outcome. In strive of rising explanative value and building a more complex 

model which would more accurately depict the reality, a multiple regression was further 

employed.  

Multiple regression 

This part aims to examine if and, as the case may be, how the factors work together in more 

robust and comprehensive models. Before the evaluation of regression outcomes, I firstly 

specify the process leading to their creation. 

A final multiple regression model would ideally encompass all independent variables that 

 
11 The p-value of this factor was 6,5 %. 
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hypothesized to be statistically significant for the CE awareness in simple linear regressions. 

Due to the problem of multicollinearity detected during the process of creation of the model, 

it had to be, however, withdraw from this intention. Multicollinearity refers to the situation 

in which two or more predictors are highly linearly intercorrelated which in turn causes that 

their independent impact on the explanatory variable cannot be distinguished (Meier, 

Brudney and Bohte 2012, p. 413). Multicollinearity was tested through the variance inflation 

factor test (VIF test) whose results should not exceed a critical level of five indicating that a 

severe multicollinearity may be present. The results of the test are summarized in Table 3. 

Table 3: Results of a VIF test. Source: author. 

 
Economic 

wealth 

Economic 

complexity 

Embeddedness 

in the network 

of IGOs 

Environmental 

sustainability 

Size of the 

industry 

VIF 4,78 2,37 1,77 6,07 1,26 

 

As it is possible to observe, one of the variance inflation factors – environmental 

sustainability – emerged fairly large with a score 6,07. This VIF means that the variance of 

the estimated coefficient of environmental sustainability was inflated by a factor of 6,07 due 

to its high correlation with at least one of the other predictors in the model.12 The factor of 

environmental sustainability was therefore decided to drop from the final model which is a 

standard procedure while dealing with multicollinearity problem (see e.g., Montgomery, 

Peck and Vinning 2012). The same process was subsequently repeated without this 

predictor. As Table 4 shows, none of the resulting values exceeded a critical level of five 

signalizing an absence of a severe multicollinearity.  

 

 

 

 

 
12 In this case the factor of environmental sustainability was correlated with the variable of economic wealth. 
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Table 4: Results of a VIF test 2. Source: author. 

 
Economic 

wealth 

Economic 

complexity 

Embeddedness 

in the network of 

IGOs 

Size of 

the industry 

VIF 2,18 2,19 1,51 1,25 

 

After the problem of intercorrelated variables was identified and treated, I also removed the 

variable of economic complexity as it markedly lowered the number of observations (-30 

observations) included in the final models.  

As a result, a final Model 9 consists of the factors of economic wealth, embeddedness in the 

network of IGOs, size of an industrial sector and control variable of GDP which was added 

with the aim to further support the final model and make it as much complex as possible. As 

Table 5 demonstrates, the only variable with a statistically significant effect was the factor 

of embeddedness in the network of IGOs (H6). Following models – Models 10, 11, 12 – 

were therefore formed around this factor and complemented with other explanatory factors 

and control variables13. All models are summarized in Table 5. 

 

 

 

 

 

 

 

 

 

 
13 Dependent variable, independent variables of economic wealth and embeddedness in the network of IGOs 

and controls of GDP per capita and population were log-transformed.. 
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Table 5: Summarization of the multiple regression models. Source: author. 
                                     Dependent variable: 

 
                 CE awarenesslog 

Independent variable: 
Model 

9 
Model 

10 
Model 

11 
Model 

12 

H2: Economic wealthlogGDPpc  0,14 0,19* 0,03  

 (0,07) (0,07) (0,08)  

H6: Embeddedness in the network 

of IGOsIGOs 

   0,01* 

(0,00) 

0,01* 

(0,00)  

0,01* 

(0,00) 

0,01* 

(0,00) 

      

H8: IndustryshareofGDP -0.01 

  (0,00) 
  

-0,00 

(0,00) 

GDPlog - 0,11 

(0,07) 

-0,16* 

(0,07)  

0,07 

(0,08) 

Populationlog 
  

 -016* 

 (0,07) 

-0,20** 

(0,08) 

Constant 1,09   1,34**    1,32* 1,14* 

 (0,52) (0,51)  (0,51) (0,54) 

Observations 114 115   115 116 

Adjusted R2 0,11 0,08   0,08 0,09 

Note 1: *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001. Note 2: Note 2: The numbers indicates beta coefficients, number 

of observations and adjusted R2. The numbers in parentheses signify the standard errors of beta coefficiens. 

 

The outcomes of all multiple regression models confirmed the previous findings of a 

significant association between the factor of embeddedness in the network of IGOs (H6) and 

the awareness intensity of the circular economy. In other words, the results imply that with 

increasing membership in IGOs, holding all other predictors in given models constant, we 

can also expect an increase in CE awareness. Given the fact that the factor of 

embeddedness in the network of IGOs steadily held its positive statistical significance 

across all testing models, the validity of H6 was proved and can be confirmed.  

Regarding the factor of economic wealth (H2) and size of an industrial sector (H8), although 

their coefficients in all models shown the same sign which signify the consistent direction 

of their effect (positive in the case of economic wealth and negative in the case of the size 

of industry), they did not hold their significance level throughout all regression models. 

Hence, the evidence for their statistically significant relationship with CE awareness is not 

sufficiently strong and the hypotheses H2 and H8 concerning economic wealth and size 

of an industrial sector as well as H3 and H7 dealing with the economic complexity and 

environmental sustainability (which had to be omitted from the above-mentioned 

reasons from the final models) cannot be on the basis of acquired data confirmed. 
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Apart from these findings, a control variable of the population quite interestingly evinced in 

both models (Model 11 and 12) where it was included, a negative statistical significance on 

the dependent variable. It means that with an increasing population of a country, holding all 

other predictors in a given model fixed, we might expect a lower intensity of CE awareness. 

This can be explained by the consideration that smaller states are seen as more agile and 

flexible in accepting new ideas as they can faster adapt to changes in established structures, 

procedures or processes. Literature also indicates that small states usually tend to be more 

collaborative in nature (see e.g., Ingebritsen, Neumann, Gstöhl, & Beyer, 2006; Haugevik 

and Rieker 2017) which would be, in turn, in line with the finding about the positive effect 

of the greater network embeddedness in the IGOs on the CE awareness. However, this 

assumption would require further investigation letting this finding open for future research.  

The main findings of multiple regressions will be put into the broader context after the 

models´ robustness check in the last past of this chapter. 

 

5.3 Robustness check 

To check models´ robustness, I also plotted the residuals for each of the final models. They 

revealed a presence of some apparent outliers that were distant from the other observations. 

These outliers were countries that obviously deviate from some general pattern that applies 

to other countries and as such, I decided to test whether removing these data points would 

make a difference to my final regression models.   

For the identification of outliers, I employed the Cook's Distance which is a commonly 

applied method in a least-squares regression analysis to find influential outlying points in a 

set of independent variables (Glen 2016). I used the traditional cut-off of  
4

𝑛
  when n is the 

number of observations. According to the Cook's distance plot, I removed two outliers from 

the Model 10, Russia and China. The identification of these two countries as outliers came 

as no surprise as the extreme results (extremely high in the case of China and extremely low 

in the case of Russia) measured for these countries were already spotted and described by 

descriptive analysis. Models 11 and 12 required a removal of the same two countries, Russia 
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and China, but also all countries with less than a half of million inhabitants14 which could 

adversely influence the incorporated population regressor. The models without major 

outliers – 10a, 11a, 12a - are shown in Table 6.  

 

Table 6: Summarization of the multiple regression models and adjusted models. 

Source: author. 

 
     Dependent variable: 

                                                    CE AWARENESSlog 

Independent variable: 
Model 

10 
Model 

10a 
Model 

10b 
Model 

11 
Model 
11a 

Model 
11b 

Model 
12 

Model 
12a 

Model 
12b 

H2: Economic wealthlogGDPpc 0,19* 0,20** 0,19* 0,03 -0,03 0,03    

(0,07) (0,07) (0,07) (0,08) (0,07) (0,08)    

H6: Embeddedness in the 

network of IGOSIGOs 

 0,01*    0,01***    0,01**       0,01* 0,01***    0,01** 0,01* 0,01** 0,01* 

 (0,00) (0,00)     (0,00) (0,00) (0,00) (0,00) (0,00) (0,00) (0,00) 

 

H8: IndustryshareofGDP 

 

      
-0,00 

(0,00) 

-0,01 

(0,00) 

-0,00 

(0,00) 

Englishofficiallanguage 
  

0,13 

(0,09) 

  

 
 

0,13 

(0,09) 

  

 
 

0,13 

(0,10) 

GDPlog -0,16* 

(0,07) 

-0,19** 

(0,06) 

-0,15* 

(0,07) 

 

 
  

0,07 

(0,08) 

0,02 

(0,08) 

0,06 

(0,09) 

Populationlog 
   

-016* 

(0,07) 

   -0,22** 

 (0,07) 

   -0,15* 

 (0,07) 

-0,20** 

(0,08) 

-0,21** 

(0,08) 

 -0,20** 

(0,08) 

Constant   

 1,34** 

  

1,51** 

 

  1,18* 

    

1,32* 

    

1,67** 

     

1,65* 

 

1,14* 
1,55** 

 

1,08* 

 (0,51) (0,47)  (0,52)  (0,51) (0,52)   (0,52) (0,54) (0,53) (0,54) 

Observations 115 113 115   115  105  115 116 106 116 

Adjusted R2 0,08 0,13  0,09   0,08   0,17  0,08 0,09 0,19 0,10  

Note 1: *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001. Note 2: The numbers in parentheses signify the standard errors of beta 

coefficients. 

 

All adjusted models strengthen or keep the same relationships between predictors and CE 

awareness. Furthermore, in all cases models performed a higher explanatory power. In 

Model 12a the percentage of variation explained by the model increased most visibly and 

thus from 9 % to 19 %. Although the elimination of the main outliers proved to statistically 

enhance the models, it is important to remember that statistically better models do not imply 

a better description of reality since the identified outliers were not the results of incorrectly 

measured data but rather unusual, but fairly legitimate observations.  

Above that, I also checked the robustness of the models by adding one more control variable 

– the usage of the English language. Within this categorical variable, countries were divided 

 
14 According to this criterion, in total 10 countries were removed. 
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into two groups – countries that have English as official language and countries which do 

not. The intention was to investigate the differences between these two aggregates in relation 

to CE awareness and, most importantly, to capture and verify the quality of language 

depiction in Factiva. To put it another way, whether the results in Factiva could not be 

accidentally influenced by inherent differences among languages as is for instance word 

flexion (declension) that English typically do not have. 

After adding the language control variable, Models 10b, 11b and 12b did not show any 

significant changes (see Table 6). The p-value for the dummy variable Englishofficial was not 

significant, suggesting that there was not a statistical evidence of a difference in average CE 

awareness between the countries with and without English as official language. Moreover, 

no substantive changes in the p-values of the other individual beta coefficients or in the 

adjusted R2 compared to the main models were detected. The data from Factiva therefore 

does not seem to be seriously influenced by this variable and the quality of language 

depiction in the database can be therefore confirmed as sufficient. 

Finally, in addition to these models, one supplementary model was further formed. Along 

with the independent variable of embeddedness in IGO´s network, it also includes the 

categorical control variable of regional affiliation. The results of this model are for the sake 

of bigger clarity summarized in a separate table in the appendix (see Appendix no. 2 with a 

set of regional dummies). Besides the fact, that incorporation of this control variable does 

not change the statistically significant impact of the embeddedness in the network of IGOs, 

it also allowed controlling for any potential regional variation in CE awareness. According 

to the regression output, there was only one region – Former Soviet States – that substantially 

differed from the others in the direction that being from this region was associated with an 

average decrease in CE awareness compared to the other regions. From the examined 

country subset, this region includes Russia, Belarus, Kyrgyzstan and Kazakhstan which all 

belonged based on descriptive analysis results to the top ten countries with the lowest 

average awareness in the second decade of the examined period. The country with the lowest 

CE awareness was Russia whose “laggardness” was discussed in Chapter 4.3.2. 
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5.4 Discussion 

The last part of this chapter is dedicated to the interpretation of the OLS results. Although 

the regression analysis revealed some interesting findings, their explanation is not entirely 

simple and unambiguous. Based on available data, no clear set of variables were detected 

which would help to decisively explain the CE awareness. Even though the variables – 

economic wealth, economic complexity, environmental sustainability and size of an 

industrial sector – proved to be statistically significant in simple linear analyses, they did not 

work well together in a complex explanatory model. The only variable which showed its 

positive effect on the CE awareness independently as well as within all final multivariable 

models was the factor of embeddedness in the network of IGOs. The other factors held their 

significance only in some multiple regressions, or not at all. Before proceeding to the 

interpretation of the key outcomes of explanatory analysis and putting them into the context, 

it is, however, important to once again emphasize that these findings do not result from 

wrongly measured data. The validity and plausibility of the dataset was checked many times 

by the results of the descriptive analysis for instance which frequently corresponded with 

qualitative knowledge from practice and existing case studies. 

The empirical research of this thesis unveiled that what accounts for the CE is a country´s 

embeddedness in the network of IGOS. The theoretical support of this finding might be 

found in transnational diffusion and network studies. As it is well documented by IR 

literature (e.g., Nye 1987, Williams 1988, Eising 2002, Simmons, Dobbin and Garret 2006, 

Cao 2009, Ovodenko and Keohane 2012, Stoddart 2020), membership in international 

organizations provides great opportunities to learn about new policies, norms and ideas since 

these organizations can operate as natural channels for the process of learning about any 

innovation.  With regards to that, international organizations might have an important effect 

on information flows and transmission of innovation among their member countries (Cao 

and Prakash 2010), between the IGO itself and its members (Quirk 1994) as well as between 

two and more IGOs as such (Böhmelt and Spilker 2014). Furthermore, according to Cao 

(2009), gaining knowledge about an idea, innovation and practice does not require a lot of 

resources or great institutional capacity, hence even the small and relatively weak 

international organizations, might disseminate information, provide a place for countries to 

exchange knowledge and, in general, “serve as channels of connections for the flow of ideas” 
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(Cao 2009, p.1099). The empirical results of the explanatory analysis which confirmed the 

hypothesis (H6) about a positive relationship between embeddedness in the network of IGOs 

and CE awareness intensity of a given country are therefore further supported by the theory 

from related literature. Concerning this topic, however, numerous unanswered questions 

remain. How does the diffusion of information about the CE through the IGOs occur and 

through which mechanisms? Which IGOs or types of IGOs help to facilitate this awareness 

primarily and by which means? All these questions provide an interesting agenda for the 

other analysis which would contribute to a greater understanding of this matter. 

In the IR discussions, the different patterns of behavior are regularly able to identify for 

instance between developed and developing countries or between the countries of Global 

North and Global South. None of these, however, seems to be convincingly valid for the 

intensity of the awareness of circular economy across examined countries in this research.   

Interestingly, factors which are traditionally associated with a high level of development 

such as economic wealth, growth and complexity played a considerably lower role that was 

assumed. Whether we look at the group of countries with the highest awareness intensity or 

at the countries with the lowest intensity, we can observe a mix of heterogeneous actors. 

Within both groups there were developed countries with high standards of living and positive 

economic growth, as well as countries with completely opposite characteristics. The 

explanation for this heterogeneity might be given by the nature of the issue. While the 

adoption and implementation of CE principals require sufficient resources, capacities and 

adjustments in the established functioning of the economies (Rizos, Tuokko and Behrens, 

2017), the awareness of this topic demands only minimal costs and effort for its acquisition 

and might be easily obtained by almost any country in the world. As such, even the least 

developed countries with insufficient resources might be greatly aware of the topic although 

they might never put the concept into practice. 

Regarding the diffusion across state actors, researchers often attached a great importance to 

the geographic factor (see Berry and Berry 1990, Lee and Strang 2006, Simmons, Dobbin 

and Garret 2008, Weyland 2006). Yet, according to the analysis findings, there was not 

identified any regional cluster which would be systematically more aware of the circular 

economy in comparison to the others. In contrast, there was one region – Former Soviet 
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States – which perform significantly lower awareness compared to the others. The weaker 

effect of the geographic variable on the diffusion processes is, nevertheless, currently 

observed by diffusion scholars with greater frequency (see e.g., Schmitt 2013, Goldring and 

Greitens 2019). They rationalize this shift through the development of new communication 

technologies and channels, and improvement of transport connections between countries and 

regions.  

By and large, the factors explaining whether the low or high rate of CE awareness in the 

countries looks, so far, idiosyncratic and without visible pattern. This uniqueness can be 

interpreted from the two main perspectives. Firstly, it is the relative newness of the topic. 

The circular economy is a very current, still evolving, yet substantively important concept 

which is receiving increased attention worldwide but whose visibility has not been 

completely settled so far. This inconsistency could in turn prevent the factors to fully show 

their impact and possible connection to the intensity of circular economy awareness.  

What comes as a second explanation is that there are different motives and reasons which 

can lead to an interest in the given phenomenon which were already partially outlined within 

the brief case studies in Chapter 4.3. Firstly, it could be caused by a country´s effort to lessen 

detrimental effects of the current economic model of production and consumption and 

stimulate sustainable economic growth which is for instance frequently highlighted by the 

European Union. Secondly, the circular economy could also be seen as the response to the 

increasing problem of waste management triggered by large industrialization, population 

growth and intense urbanization which could be especially resonating among countries as 

China. Furthermore, countries might also be motivated by the aim to foster national resource 

efficiency or to address their lack of raw materials that might be the case of Japan or Italy. 

And finally, it could be driven by a country´s strive to reduce economic and environmental 

fragility, poverty, or high rate of unemployment, which appears to be particularly valid for 

developing countries such as Rwanda. All these motives can independently as well as in 

various combinations stimulate a country´s interest in the circular economy.  The dataset 

which is used in this thesis is not, however, able to empirically verify these exact reasons, 

leaving this appealing topic unexplored for future research. 
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Conclusion 

A circular economy is a very up-to-date and thriving concept which seeks to provide a way 

to sustainable growth while protecting the environment and natural resources. The aim of 

this thesis was to contribute at least partially to the emerging literature on this agenda by 

exploring CE awareness and its diffusion across the world and identifying some of its 

explanatory factors. 

The awareness was measured for 122 countries by the amount of information about the 

circular economy available in the Factiva media database. Although it could be also spread 

through the other channels of communication e.g., interpersonal channels, the examination 

of the topic´s occurrence in the media space enabled an analysis of a great number of 

different countries and to depict general development trends which would not be otherwise 

possible at this macro scale. 

In the first part of the empirical research, the cross-national awareness of the circular 

economy was quantitively described. The analysis of collected data revealed that the 

cumulative distribution of aware countries followed the S-shaped curve over time 

traditionally associated with the diffusion processes. After the initial period of slower 

growth, a phase of a swift increase occurred. While in 2000 there were only seven countries 

which could be classified as at least firstly aware of the concept, in the last year of the 

examined period their number raised to 122. Among the leading countries in the CE 

awareness belonged for instance China, Japan, Italy, Spain or France. However, in recent 

years, markedly high intensity of CE information was also detected for less or even the least 

developed countries in the world such as Eswatini or Rwanda which indicates the ability of 

the concept to attract the attention of various state actors regardless of their level of economic 

development, geographic location or size of the population. In contrast, Russia was identified 

as the biggest laggard from the country subset showing an extremely low amount of CE 

information in its media content throughout the whole observed period. 

The second part of the research examined several factors and their connection to the circular 

economy awareness. They were derived from related literature and case studies and grouped 

into economic, political, and environmental sets of factors. The economic group included 

factors of economic wealth, growth, and complexity. Political variables consist of political 
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regime and embeddedness in the network of IGOs and the environmental group 

encompassed the factors of environmental sustainability and size of an industrial sector. 

Based on the examined data that were processed by the OLS method, any of these groups 

were valid as dominant on the intensity of CE awareness.  

The analysis, however, discovered a decisive and consistent statistical significance of the 

variable embeddedness in the network of IGOs on CE awareness regardless of any 

robustness test or control variable added to the final regression models. It signifies that the 

bigger the embeddedness in the network of IGOs, the bigger intensity of CE awareness we 

might expect in a given country. The impacts of the other considered factors were not by the 

conducted analysis proved. Although the factors of economic wealth, economic complexity, 

environmental sustainability and size of an industrial sector showed statistically significant 

association to CE awareness in simple linear models, they did not systematically hold their 

effect in the complex models. The thesis therefore concludes that the influence of the factors 

is so far rather idiosyncratic and without a clear pattern. This uniqueness could emanate from 

the novelty and unsettled character of the topic in the media space as well as by different 

motivations which may stimulate interest of the countries in the circular economy. These 

motives might range from the effort to fight environmental problems and climate change, to 

deal with resource scarcity and abundant waste, to ensure sustainable economic growth and 

a more competitive economy. 

Certainly, there are also other factors that would have influenced the awareness of the 

circular economy.  Future research should therefore occur with new factors or it may try to 

operationalize better the existing ones. The findings from the empirical testing of this thesis 

would also need further examination which would ideally cover a bigger number of included 

countries and more detailed and longitudinal data which will be available in the future. 

A circular economy is an intriguing and substantively important topic from many 

perspectives. Further research on CE awareness can bring forth more interesting insights not 

only on its intensity and development but also on the factors and mechanisms which can set 

off and further support its diffusion. To the author´s knowledge, this work was a first modest 

attempt to systematically quantitatively describe and analyse the diffusion of the circular 

economy awareness and its intensity across the globe and its results might therefore serve 
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as a stepping-stone for other more in-depth quantitative as well as qualitative analyses 

concerning the circular economy and its standing on the international level. 
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Appendix no.1 
 

 

 

Appendix no.2 

 

Summarization of the model with regional dummy variables. Source: author. 
                                                             Dependent variable: 

Independent variable:                     CE awarenesslog 

H6: Networks embeddednessIGOs  0,01** 

 (0,00) 

Region: Asian Pacific    0,88** 

   (0,28) 

Region: Eastern Europe   0.94** 

  (0,31) 

Region: Global West     1.03*** 

  (0,27) 

Region: Greater Middle East 

 

  0,73** 

(0,27) 

Region: Latin America and Caribbean 

 

 0,77** 

(0,28) 

Region: Southern Asia 

 

0,45 

 (0,55) 

Region: Subsaharan Africa 

 

    1,04*** 

 (0,26) 

  

Constant -0,56* 

 (0,29) 

Observations 121 

Adjusted R2            0,20 

Note 1: *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001. Note 2: Note 2: The numbers indicates beta coefficients, number 

of observations and adjusted R2. The numbers in parentheses signify the standard errors of beta coefficiens. 

Note 3: In the model, region of Former Soviet States serving as the baseline category. 
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Introduction to the topic 

 

During the course of the 20th century the global use of material resources increased 

approximately twice as fast as the population growth. This significant rise in the use of raw 

materials has intensified climate change, raised the number of forms of pollution, curtailed 

biodiversity, and is inevitably leading to the depletion of natural resources and thus to the 

lack of critically important materials (UNEP 2016). All of which can worsen the overall 

world economic resilience or increase the risk of outbreaks of local conflicts. 

 
One possible strategy for addressing some of the most pressing environmental, economic 

and social challenges of the 21st century may come in the form of a concept standing in 

direct opposition to the current functioning of the economy; the so-called circular economy 

concept (CE). The aim of the CE is to create a regenerative economic system in which 

materials circulate without unnecessary losses. This concept deems materials as valuable 

resources used for as long as possible: and if their reuse cannot be accomplished, they are 

returned to nature in the most natural form possible. In order for the model to be successful, 

the above mentioned has to be taken into consideration in the early phases of design and 

production of the products (Ellen MacArthur Foundation 2015). 

 
This way of treating materials helps not only to protect the environment but it also has a 

potential to promote economic growth and bring social benefits in both developed and 

developing countries (Schroeder, Anggraeni and Weber 2018, pp. 3). As such, it is closely 

intertwined with the concept of sustainable development which is intensively promoted by 

a number of important EU and UN strategy papers. For instance, the concept is often 

mentioned in the context of the implementation of the Agenda 2030 where it has gained 

attention in possibly furthering the aim of achieving Sustainable Development Goal 12 on 

responsible consumption and production. This requires a change in the current model of 

linear production. At the same time, the CE plays its role in multiple other SDGs, including 

SDGs 6 on energy, 8 on economic growth, 11 on sustainable cities, 13 on climate change, 

14 on oceans, and 15 on life on land. (ECOSOC 2018, pp.1) 

 
All of this indicates possible significance of the circular economy concept for current 

international reality and its future development. However, even as the concept has recently 

gained momentum and received attention from both scholars and practitioners, its relative 
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newness as well as complexity still leaves many aspects underexamined or not covered at 

all. One of these areas is the transnational diffusion process of the circular economy across 

the world, which is the main theme of this thesis. 

 

Research target, research question 

 

A complex transition from the current linear to the fully circular economy is associated with 

a vast number of potential advantages, as well as challenges in the form of many cultural, 

market, technological and regulatory barriers (PACE 2018), and it requires a joint effort by 

stakeholders from all sectors. 

 
The principles of the circular economy started to be intensely promoted by several countries 

including Canada, Japan, China, the Netherlands or France, as well as by the European 

Union and several business organizations around the world (Preston and Lehne 2017). At 

the same time, the CE is currently discussed with increasing frequency at different levels of 

governance and it seems to be able to overcome geographic as well as economic, political 

and cultural borders. As such, the thesis will attempt to assess the diffusion of the circular 

economy in time and space and find out which factors, specific state characteristics, 

influence visibility of the concept in a given state. The primary research intention is 

therefore to describe the international diffusion of the circular economy concept and to 

capture its dynamics geographically as well as temporally. Subsequent examination of 

factors affecting a level of resonance of this rising phenomena in individual states, as the 

secondary aim of the thesis, could better map their diverse interests and needs in the 

international setting considering current serious threats such as climate change, poverty or 

shortage of primary resource that the globalized world has to face. 

 
The two research questions thus go as follows: 

 

1. To what extent has the concept of circular economy diffused across the world? 

 

2. What factors are influencing the prominence of the circular economy concept in a given 

state? 

 

Literature review 
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The idea of materials cycles is not new and has existed practically since the beginning of 

industrialization. Nevertheless, the fundamental need for an alternative to the traditional 

linear model of the economy and its negative impacts has significantly intensified during 

the recent years. It has led to the emerging debate about the circular economy concept 

(Wautelet 2018) which is presented as an approach to economic growth that is in line with 

sustainable environmental and economic development (Korhonen, Honkasalo and Seppälä 

2018). The CE is an umbrella concept based on fragmented pieces of knowledge derived 

from different scientific fields. It is mainly built on five different schools of thought 

developing since the 1970s - Industrial Ecology, Cradle to Cradle, Performance Economy, 

Blue Economy and Biomimicry (Wautelet 2018, pp. 2). The industrial ecology adheres to 

the systematic approach. It concerns the material and energy flows in industrial systems and 

focuses on linking the different actors and closing processes so that waste generated in one 

process can immediately serve as an input in another one, all with regard to local and global 

impact (Ellen MacArthur Foundation c2017). The Cradle to Cradle concept was first 

developed by W. McDonough and M. Braungart and pays particular attention to the design 

of products, viewing all materials as nutrients circulating in two distinct cycles: the 

biological cycle, in which waste can be safely returned to the soil; and the technical cycle, 

in which it is reused as materials for new products (McDonought c2019). The concept of 

Performance Economy is connected mainly with the name W. Stahel and it calls for a shift 

in economic settings by highlighting the importance of selling services rather than products 

(Ellen MacArthur Foundation c2017). Penultimately, the Blue Economy aims to create a 

non-linear system inspired by nature and physical processes through which “the waste of 

one product becomes the input to create a new cash flow, favoring the local economy” 

(Wautelet 2018, pp. 18). The final approach is Biomimicry, which occurs with the imitation 

of the best mechanisms of nature and their adoption to provide innovative and sustainable 

technologies, systems and processes (Biomimicry Institute c2019). 

 
As such, some critics (see e.g. Ghisellini et al., 2016, Murray et al., 2017) point out certain 

vagueness of the circular economy concept considering its multiple meanings and lack of a 

commonly accepted definition (e.g. Yuan et al. 2008). On the other hand, it has power to 

attract the business community as well as policy-making community to sustainable 

development work and it is currently trending among both scholars as well as practitioners. 
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Until recently, the CE itself and its practice “have been almost exclusively developed and 

led by practitioners, i.e., policy-makers, businesses, business consultants, business 

associations, business foundations etc. (see e.g. EMAF, 2013; COM, 2014; CIRAIG, 

2015)” (Korhonen, Honkasalo and Seppälä 2018, pp. 37). The academic research of this 

concept remains largely underdeveloped and lacks critical analysis. However, according to 

the growing number of articles published on the topic, interest of scholars is during the last 

few years is on the upswing (Kirchherr, Reike and Hekkert 2017). The CE seems to be a 

promising concept with the power to attract a wide range of stakeholders, but it needs to 

build up a solid scientific research basis and to deal with its inherent limitations to ensure 

that the actual environmental impacts of circular economy will work toward sustainability 

(Korhonen, Honkasalo and Seppälä 2018, pp. 38). 

 
 

 

Conceptual and theoretical framework, research hypotheses 

 

Proposing to be an alternative to current linear model of economic production, the circular 

economy concept can be defined as a model in which there is minimal or no waste at all. 

This concept, which serves as the cornestone of this thesis, seeks to create a restorative and 

regenerative economic system via a design in which products and materials are kept at their 

highest utility and value and they are reused for as long as possible. The circular economy 

is also able to ensure economic growth and development, create new jobs and reduce 

negative environmental impacts (Ellen MacArthur Foundation 2015). It aims to create more 

responsible international environment in which society and nature cooperate and 

complement each other. Today, countries across the world are developing strategies for 

shifting to the circular economy. Absolute leaders in this field are the Scandinavian countries 

and the Netherlands, where the government has already set a goal of moving to a completely 

circular system by 2050 (Rijksoverheid 2016). 

 
Considering the topic and research targets, the thesis will build on two theoretical 

frameworks, transnational diffusion of norms, ideas and policies; and diffusion of 

innovations, which both, aim to describe and explain the phenomenon of diffusion, along 

with its processes and mechanisms. The two approaches are not contradictory but rather 

complement each other. However, while the transnational diffusion of norms, policies and 
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ideas is at the core of the international relations discipline and some of its most important 

debates, the second approach, diffusion of innovation, is embedded in the research 

traditions of rural sociology, anthropology, marketing, and geography. 

 
The transnational diffusion approach can be broadly defined as “a consequence of 

interdependence”: a process which enables the spread of policies, norms or ideas that can 

be applied to a vast array of social and political phenomena (Giraldi 2012, pp. 2-3). As 

Giraldi (2012, pp.13) argues we can identify four main diffusion mechanisms, each of 

which provides a different explanation as to how the diffusion of certain phenomena occurs. 

They are: coercion, competition, learning, and emulation. Coercion means that powerful 

countries can impose an adoption of innovation to other states; competition can be defined 

as an interaction among policy makers for the purpose of attracting or preserving economic 

resources as a means to enhance or retain economic growth (Simmons and Elkins 2004, pp. 

193); learning is a process whereby one country is able to learn from the experience of the 

other countries and thus rationally calculate the likely consequences (Gilardi 2010); and 

finally, emulation can be described as a norm diffusion which is recognized as one of the 

most essential features of study of contemporary international relations. Theories of norm 

diffusion explain how ideas are able to gain power and change states’ identities and 

behavior. Norm dynamics, the so-called norm life cycle, may be understood as a three-stage 

process, consisting of norm emergence, norm cascade, and internalization. Each of these 

stages is characterized by different actors and motives. According to Finnemore and 

Sikking (1998, pp. 895) "the first two stages are divided by a threshold at which a critical 

mass of relevant state actors adopts the norm". Nevertheless, it is not an inevitable process 

and many emergent norms fail to reach this threshold at all. 

 
Furthermore transnational diffusion approach has a central position in some of the most 

important theoretical frameworks and concepts of international relations, such as Rosenau’s 

“linkage politics” (Rosenau 1969), and Gourevitch’s “second image reversed” theory 

(1978). It also contributes to the debate about finding definitions and key characteristics of 

globalization (Giraldi 2012, pp. 3-4). 

 
The second theoretical framework draws on the diffusion of innovations theory. The 

foundations were laid by E. Rogers in his eponymous book Diffussion of innovations, 
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where diffusion is defined as “a process by which an innovation is communicated through 

certain channels over time among the members of a social system” (Rogers 2003, pp. 5). 

Accordingly, diffusion is a specific type of communication dealing with the spread of 

object, idea or practice that is perceived as a new ideal. Rogers also classified participants 

of the social system into five categories in accordance with the relative speed with which 

they adopt an innovation: innovators, early adopters, early majority, late majority and 

laggards (Hoffmann, Probst and Christinck 2007 pp. 37-38). 

 
As claimed by many diffusion scholars across various academic disciplines (see e.g. Rogers 

2003, Simmons and Elkins 2004, Weyland 2005, etc.), the process of diffusion tends to 

follow a famous S-shaped or bell-shaped curve over time, similar to a normal distribution, 

with the cumulative adoption of a policy innovation. Thus, relatively few countries adopt 

and innovation during early stages. Over time, it follows a rapid increase of innovation´s 

adoption by a majority of adopters to a certain point in time "when the number of adopters 

per unit of time rapidly declines and adoption among the rest of the potential group 

becomes 
 
a rare event" (Levi-Faur, 2005, pp. 24). Since the circular economy is still a relatively new 

and evolving concept, and its adoption by individual national governments is at the very 

outset, the attention will be paid only to the left-hand tail of the S-shaped diffusion curve, 

which represents early phases in the diffusion process. On that account, the hypothesis for 

the first research question formulated in the previous section is: 

 
H1: The distribution of the diffusion of the circular economy concept follows an S-

shaped curve over time and approaches normality. 

 
The second research question deals with the state characteristics, specific factors, which are 

affecting the prominence of circular economy in a given state. Based on the above 

mentioned theoretical foundations, as well as empirical evidence provided by many case 

studies of diffusion researchers (see e.g. Simmons and Elkins 2004, Gleditsch and Ward 

2006, Gilardi 2010) the thesis aims to test geographic, economic and environmental factors 

expressed in the following hypotheses: 

 
H2: The prominence of circular economy in a given country is influenced by its 

geographical location. 
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I assume that the topic will be prominent among countries that are geographically closer to 

each other, that is, are in geographical proximity to one another, because such countries are 

better able to interact, often share common history, culture or values as well as problems 

they have to face. 

 
H3: The prominence of the circular economy concept is influenced by an economic 

development of a given country. 

 
I suppose that the concept of circular economy will be more prominent among countries 

with a higher level of economic development since these countries are endowed with 

sufficient means and capacity for its implementation. 

 
H4: The prominence of the circular economy concept in a given country is influenced 

by its level of environmental performance. 

 

I assume that the CE will be more resonant among leaders in environmental performance 

since these countries exhibit long-standing commitments for preserving natural resources 

or decoupling greenhouse gas emissions from their economic activity what lies, in the same 

time, in the heart of the circular economy concept. 

 
 
Empirical data and analytical technique 

 

To describe the extent to which the circular economy is diffused across the world and across 

time, media data analysis will be applied. The original dataset will contain data from Factiva, 

a global news database and research tool containing over 30 000 sources, including both free 

and licensed publications, newspapers, websites, company reports, blogs and more 

(ProQuest 2019). I will search for the number of mentions of circular economy for each year 

between 2000 and 2019 and for each of the included countries. In order to ensure relevance 

of the results, I will search for the term “circular economy” in the languages of the given 

states. Due to the fact that data is not available for all the countries and languages, I will 

collect data only for the countries which have their media content accessible via Factiva, in 

which at least one of the database´s languages is spoken and, at the same time, only for 

countries in which the term “circular economy” exists in that country´s language version of 

Wikipedia. The accuracy of Wikipedia´s language version of the term will be checked by 

the Ellen MacArthur Foundation´s website which is available in different language versions 
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and by Cambridge Dictionary´s bilingual dictionaries. According to these requirements, the 

analysis will be conducted for approximately 130 countries in the world. The obtained data 

will be subsequently normalized per capita and gross domestic product (GDP). By using 

methods of descriptive statistics, the development of the circular economy will be analyzed 

globally as well as for each of the given countries. 

 
To verify the hypotheses dealing with state characteristics affecting the salience of circular 

economy, measurable indicators will be established. The economical factor will be 

operationalized through GDP per capita and the economic complexity index (ECI)3, which 

shows the diversity and complexity of products produced and exported by a particular 

country. The environmental factor will be operationalized through the environment 

performance index(EPI) which ranks countries according to the extent to which they strive 

to preserve their environment. Due to the number of examined cases and the nature of the 

data, linear regression will be utilized as a suitable method for the realization of the given 

research intent. For the factors of geographic proximity, I will apply dyadic regression 

analysis on a regional or subregional level that provides a good fit for the logic of diffusion 

by estimating the probability with which the circular economy concept will spread from one 

region to another that is geographically similar. 
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