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Abstract: Historically, the development of the circular economy (CE) proceeds from the CE 1.0 stage,
characterized by attention to waste management and recycling, to the CE 2.0 stage with an emphasis
on resource efficiency and eco-efficiency, to the current CE 3.0 stage, in which the key factor to a
company’s success is the business model. However, not all countries of the world simultaneously
began transforming the national economy from a linear model to a circular one; many are still at
the CE 1.0 and CE 2.0 stages, and do not have a developed system of institutions supporting the
circular economy. In Russia, the concept of a circular economy has not yet received recognition in
society and government; the stage of its development can be defined as CE 2.0. This study compares
the barriers and drivers of CE development in the EU countries, a group of countries with a well-
developed institutional support system, and in Russia, a country that does not have such a system.
The study reveals that the most significant difference between countries with mature systems of
institutional support and Russia lies in the regulatory sphere and in information and awareness
about new available technologies and ways to increase resource efficiency, commercial attractiveness,
and organizational feasibility. Changes in the first sphere are impossible without the participation of
the national authorities; however, changes in the information sphere are feasible even without the
government’s support. The actors in such changes can be international companies with access to
resource-efficient new technologies and processes for organizing business.

Keywords: circular economy; resource efficiency; survey; cluster analysis; institutional system

1. Introduction

The circular economy (CE) is now gaining increasing support in the business com-
munity and at the level of national authorities around the world as a model of economic
growth that allows society to overcome resource constraints and stop the growth of the
negative impact of economic activities on the environment [1-3].

Business plays a critical role in the development of a circular economy. Without
the transition of enterprises and organizations to circular models, conscious consumer
behavior alone cannot change the economic model. Changing consumer behavior patterns
is a matter for each individual, but only manufacturers can become real leaders in this
process [4,5]. However, the implementation of even proven circular business models is
not an easy task for enterprises [6-11]. All modern business tools were formed under the
influence of a linear model of the economy and boil down to achieving two main goals -
reducing production costs and increasing sales. These tools are not designed for a circular
economy [4,12]. Therefore, institutional support is urgently needed to launch changes in
businesses and society [13,14]. In this context the governments of developed countries
that have adopted CE strategies at the national level are introducing various measures to
support enterprises striving to implement circular models and, conversely, to discourage
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inefficient use of resources, increased waste generation and other negative impacts of
enterprises on the environment [15-21]. Examples of incentive measures include grants
and subsidies to develop innovations in the circular economy [22,23], while an example of
discouraging measures can be the introduction of a carbon tax or the principle of extended
producer responsibility for the collection and disposal of used products [24,25].

Currently, the barriers faced by enterprises in implementing the principles of a circular
economy and the factors stimulating the transition to circular models are well understood
in the literature. However, regarding country context, the largest amount of studies related
to the CE focuses on Chinese companies, while the second highest amount of academic
papers concerned the United Kingdom and EU [26-34]. All these countries have a mature
system of institutions that support the development of a circular economy.

In Russia, the concept of a circular economy has not yet received recognition in society
and national authorities. Some of its elements are being implemented within the framework
of the national project “Ecology” [35,36], or are reflected in regulatory legal acts [37-39], in
particular, in the amendments to Federal Law 89-FZ “On Production and Consumption
Waste”, the purpose of which is to introduce the principle of extended producer respon-
sibility [40]. However, even the terminology in circular economics does not yet have a
standardized translation into Russian. More often, the scientific and analytical literature
uses the term “resource efficiency”, which generally reflects the principles of circularity, at
least in the production sphere [41]. There is no established system of institutions to support
the development of the CE in Russia.

Therefore, the main research question that we set ourselves in this work is to determine
whether the circular economy’s barriers and drivers differ between Russia and countries
with a developed institutional support system. If such differences exist, then what is
their focus and magnitude? The answer to these questions has many important practical
applications, from the most obvious, such as what changes must take place for enterprises
to move better and faster to circular business models, to more complex ones, such as how
international institutions and business can influence the development of a circular economy
in countries where the authorities are not yet involved.

The paper is organized as follows. Section 2 presents the results of literature review
and systemizes the theoretical framework of the study. Section 3 describes the methodology
of empirical research for comparative study of the barriers and drivers of resource efficiency
as a key area of CE principles implementation at the firm level, and the methodology of
clusterization of countries in the research sample for identifying the most similar countries
in different areas dealing with resource efficiency. Section 4 presents and discusses the
results of cross-countries empirical research and the results of cluster analysis. Finally,
conclusions and policy applications are presented in Section 5.

2. Literature Review

Throughout the last few years the number of publications on circular business has
grown exponentially. Several systematic reviews have been undertaken just recently, which
greatly simplifies our task in analyzing research background.

In one of the most massive reviews, Schoggl and co-authors [42] analyze 3822 journal
papers on circular economy, published between 2000 and 2019. They report that top five
discussed topics in CE research are (1) conceptualization of CE and its correlation with
sustainable development; (2) resource efficiency (energy and waste management, recycling,
environmental management); (3) industrial symbiosis (mostly in the Chinese context);
(4) life-cycle of materials; (5) production and products. They also note that most papers
include the social dimension in the focus of research to a certain extent, yet the new findings
remain environmental or economic. From a historical perspective, the focus of research
on the circular economy moves from technological innovation (including the questions on
regulatory framework for stimulating research and development and investment in CE) to
innovations in business models or service innovations.
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In the most recent paper from the same academic team [43] the authors investigated
131 case studies from the Circular Economy Industry Platform (CEIP) database to identify
barriers that companies face in CE projects. They found that the main barriers are regulatory
(lack of definitions/standards, lack of government enforcement and cooperation, and lack
of harmonization in European legislation). Other barriers are high costs, lack of proven
technologies, lack of awareness, lack of demand, and difficulties with logistics. The authors
also questioned how different enablers and principles influence the CE implementation in
companies. They conclude that recycling and recovery are the most popular CE principles
despite their weak impact on circularity and sustainability. In contrast, implementing
“stronger” circular principles such as Reduce, Reuse, and Redesign is still rare.

Reike and co-authors also use a historical perspective in their literature review [41]
and suggest distinguishing three phases in evolution of the CE concept, from CE 1.0 to
CE 3.0. They describe CE 1.0 (1970-1990) as mostly waste management and recycling,
while CE 2.0 (1990-2010) primarily deals with eco-efficiency and resource efficiency. The
authors refer to the current stage of circular concept evolution as CE 3.0 and report that
modern literature focuses on the “resource trap” and how to move from efficiency in
consumption of natural resources to sufficiency, i.e., how to change consumption patterns.
They also highlight factors of CE 3.0 development that are associated with business models,
organizational culture, and stakeholder involvement. While the suggested periodization
seems reasonable, we can say that CE is still referred as resource efficiency in many papers
on both developed [9,44-47] and emerging economies [48-51].

In a systematic literature review conducted by Geissdoerfer and co-authors [52], the
focus of research lies on circular business models. They trace the history of the circular
business model concept and connect it with circular business model innovations. The
authors list four general strategies for circular business (cycling, extending, intensifying,
dematerializing) and describe the four different types of circular business model innova-
tion (circular start-ups, circular business model diversification, circular business model
transformation, and circular business model acquisition). They highlight that businesses
should consider CE as a new way of making a profit, not just a tool to increase resource
efficiency and become more stable in terms of raw materials price volatility.

This conclusion contrasts with Loon et al. [53], who argue that not all circular business
models have a positive environmental impact. In their recent systematic literature review
of the studies that discuss the environmental impact of circular products and/or circular
business models, they have found much evidence that extending the life cycle of products
does not reduce environmental burden (energy efficiency or product deterioration over
time, rebound effects etc.). Although the circular economy is not limited only to resource
efficiency, all circular business models must be tested in terms of resource efficiency and
environmental effects.

In their systematic review of recent literature on the topic of circular business, Barros
et al. [54] identify key impacts of circular economy practices within different business areas
(strategic planning, cost management, supply chain management, quality management,
environmental management, process management, logistics and reverse logistics, service
management, and research and development). This study reports that circular practices
contribute to greater resource efficiency, help to gain strategic advantages by turning
products which are at the end of one of their life cycles into resources, and to become less
vulnerable to virgin material price shocks. At the same time, changing from a linear to a
circular model may require much investment, knowledge, managerial effort, change in
organizational culture, and networking with partners along the supply chain.

Centobelli et al. [55] in their systematic literature review on the circular business model
design have demonstrated that companies have to implement some managerial practices
that are specific to each dimension of the business model (value creation, value transfer,
and value capture). They also emphasize the role of policymakers and international
institutions in boosting radical change in the global economic model, and admit that
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algorithms on creating a favorable environment and a responsible political agenda are still
under-investigated.

Sarja and colleagues [26] also conducted a systematic literature review focusing on
the obstacles, catalysts, and ambivalences for CE transition. The most surprising aspect
of their review is the finding that legislation is an ambivalent factor, which in certain
circumstances can be a barrier for CE implementation and in other circumstances can
stimulate it. Governments try to create favorable conditions for transition to the circular
models through legislation, but legislation is often not updated as fast as business cases and
new technologies develop. In this situation, newly commercial options based on circular
solutions may face some restrictions. Maitre-Ekern, in his recent paper [4], investigates
this phenomenon in detail using the example of Extended Producer Responsibility (EPR)
legislation and argues that in actual European practice this CE policy fails to promote waste
prevention.

Werning and Spinler, in their study [56], have found 29 barriers that hinder companies
from undertaking business model transformation to a more circular one. They identify
27 firm-level barriers through extensive literature review and add two more barriers to
this list by conducting a case study of the electronics manufacturing industry. The authors
prioritize barriers based on their impact on the value chain and on how hard they are to
overcome. They argue that the barriers with the highest priority are the following: “End

/a7 Y/}

to end visibility”, “Fashion vulnerability”, “Optimal production setup”, “Performance
based sales”, “Feedstock volatility”, “Willingness to take on long-term strategy”, “Correct
forecast of needed spare parts”, and “Potential cannibalization of new sales”.

Morseletto [57] postulates that targets play a fundamental role in stimulating tran-
sitions from a linear to a circular economy and examines the targets of circular economy
mentioned in 59 recent academic papers and 13 policy documents and analytical reports.
He concludes that although the circular economy has multiple goals, the main priorities
are resource efficiency and extending product life. In addition to extensive literary reviews,
it is worth highlighting several works in which primary data were collected through a case
study, report analysis, or survey. Thus, Urbinati and co-authors [58], in their multiple case
study analysis of European manufacturing industry, pay special attention to the question
of how environmental regulation (such as requirements to improve energy efficiency or
reduce greenhouse gas emissions) influenced the design of a circular business model and
the implementation of the circular managerial practices in each of the sampled cases. Based
on the information collected from primary sources by interviewing first-line managers and
senior researchers, the authors conclude that environmental regulation (more generally,
external environmental conditions) plays a key role in shaping the circular business model
and in the adoption of certain managerial practices.

Salvador and co-authors [59], using expert interviews and the Fuzzy Logic approach,
demonstrated that developing strategic partnerships, engaging stakeholders along the
value chain, and extensive implementation of digital technologies are the most efficient
strategies to improve circularity. Kristoffersen and colleagues in their recent study [60]
interviewed 125 European firms. They concluded that mature digital companies with
a strong business analytics capability as a part of their information system have better
chances to excel in the circular economy. In their previous paper [61] authors refer to
digitalization in CE as the Smart CE concept.

In the paper of Holzer et al. [47] on the topic of corporate circular practices, empirical
data was gathered by a cross-sectional survey of 183 small and medium Austrian enter-
prises. The paper’s main finding is that Austrian entrepreneurs consider resource efficiency
as a key opportunity for their business and underestimate cooperation with stakeholders
in the transition to a circular model. The last finding is quite surprising considering the
extended body of literature from European countries highlighting the importance of net-
working and cooperation with partners in the practical implementation of CE principles.
For example, Alonso-Almeida with co-authors in their recent paper [62] clearly showed
that transitioning from a linear model of the economy to a circular one is a divergent change
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that needs an institutional entrepreneur to push it forward. Using structural modeling,
they proved that cross-sectorial collaborations with public sector support are one of the
most effective ways to change current business models to circular ones.

The recent study of Fortunati et al. [63], based on an analysis of reports of the biggest
companies in the cosmetics industry, proves that the CE concept is mostly understood
in terms of resource efficiency. Another recent paper of Fortunati with co-authors [64]
focuses on the understanding of CE strategies in the Italian food industry and concludes
that companies in the food sector are intent on practicing CE; however, it is sometimes not
specifically indicated in their policies.

Summarizing the literature analysis, we can draw several conclusions: (1) even though
the concept of a circular economy goes far beyond simple resource efficiency, at the level
of an individual enterprise, resource efficiency is still the most important priority in the
transition to a circular model, even in countries where the CE concept has been promoted
at the institutional level for a long time; (2) the barriers and drivers of the practical im-
plementation of the principles of a circular economy have been studied quite well from a
theoretical point of view, but there is little empirical data on what enterprises themselves
(especially small and medium-sized ones) consider barriers and drivers, even for countries
with a developed system of institutional support for CE. We have not found such data
for the countries with developing economies and those without institutional support for
the CE.

Taking into account the identified gaps in the literature, the purpose of our study was
to conduct an empirical study of the barriers and drivers of the practical implementation
of CE principles in Russia, as a country that has not yet formed a system of institutional
support for the transition from a linear model of the economy to a circular one. The first
research question of this work is how much the barriers and drivers coincide (or how dif-
ferent they are) in a country that does not have a developed system of institutional support
for the CE (i.e., Russia) as opposed to countries with an existing system of institutional
support (i.e., the European Union). The second question is, to which group of European
countries and in which area of institutional support Russia is closest. The answer to the
second question is of practical importance since the examples of such countries can be used
to build institutions for CE development in Russia.

3. Methods and Data

To compare the CE barriers and drivers in the EU (as a group of countries with a
well-developed institutional support system) with those in Russia (as a country that does
not have such a system), we interviewed business representatives using a questionnaire
compiled within the framework of the project Flash Eurobarometer 456 “SMEs, resource ef-
ficiency and green markets” [65]. This project studied 28 Member States of the EU as well as
Albania, the Former Yugoslav Republic of Macedonia, Montenegro, Serbia, Turkey, Iceland,
Moldova, Norway and US. The questions in this questionnaire were designed in such a way
as to obtain data about current planned resource efficiency actions of companies, the rea-
sons for taking them, barriers when implementing resource efficiency actions, and the role
and impact of policy in supporting resource efficiency initiatives. The Directorate-General
developed the original methodology of the survey for Communication [66]. Contrary to
the methodology suggested in a recent study of Garcia-Sdnchez et al. [67], the methodology
of Eurobarometer is aimed not only at identifying the actions of companies in their intro-
duction of the CE principles of a circular economy but, to a greater extent, at identifying
what kind of support the company needs and whether it receives such support.

In a survey of European companies, there was also a block of questions about green
markets. In the study for Russia, this block of questions was skipped, firstly, because green
products are not always circular [68], and secondly in order not to confuse respondents,
who do not always have a correct understanding of what “green products” are [69]. The
list of questions is presented in Appendix A.
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The survey of Russian enterprises was carried out in April-June 2020. Since Russian
companies are reluctant to disclose information about themselves, we used the authors’
contacts with entrepreneurs during the survey. In a personal conversation, the authors
previously introduced business representatives (heads or top managers of companies)
to the purpose and procedure for conducting the study and obtained their agreement to
submit a questionnaire. In total, 53 companies took part in the survey with a response
rate of 100%. The distribution of companies by size, sector of the economy and region of
operation is presented in Table 1. After coding, the respondents’ responses were processed
using frequency analysis.

Table 1. Distribution of companies by size, sector of the economy and region of operation.

Attributes Value Frequency %

(1) Small (<100 employers) 34 64.15

Size (2) Medium (101-249 employers) 12 22.64
(3) Big (250+ employers) 7 13.21

(1) Commerce 11 20.75

(2) Cafes and restaurants 4 7.54

(3) Audit, consulting and education 5 9.43

4 IT 3 5.66

(5) Culture 2 3.77

(6) Beauty shop 2 3.77

(7) Logistics 4 7.54

Sector (8) Coistruction 2 3.77
(9) Industry 11 20.75

(10) Agriculture 1 1.89

(11) Insurance and finance 2 3.77

(12) Publishing 1 1.89

(13) Recycling 1 1.89

(14)N/A 4 7.54

(1) Moscow 27 50.94

(2) Moscow and Moscow region 12 22.64

(3) Russia (all regions) 7 13.21

(4) Russia and abroad 1 1.89

Region (5) St. Petersburg 1 1.89
(6) Republic of Mordovia 1 1.89

(7) Rostov region 2 3.77

(8) Ural region 1 1.89

(9) Republic of North Osetiya-Alaniya 1 1.89

Source: authors.

As the second stage of the study, we conducted a cluster analysis of the distribution
of companies’ responses from each of the countries included in the two surveys, Flash
Eurobarometer 456 and Russia. We used the k-means method. Unlike in the recent studies
of Fura et al. [70] and Gomonov et al. [71], which were also carried out by cluster analysis,
the purpose of this study was not to rank countries by the level of CE development (in
general or in some particular aspects), but rather to identify the groups of countries with a
similar system of institutional support.



Sustainability 2021, 13, 11080

7 of 24

The percentage of respondents who chose each answer option for each of the ques-
tionnaire’s eight questions was considered a separate variable. Therefore, the values of
the variables did not need a preliminary standardization procedure. The analysis was
carried out using Statistica 12.0 software (Russia). Distances between objects (countries)
were calculated using the Euclidean metric

de (X, Xj) = \/Zk (Xik - Xjk>2r )

where:

Xi, Xj—objects (countries), represented as a vector in N-dimensional space,

N—total number of possible answers in the survey,

Xjx—share of companies in country number i which choose answer number k = 1, N

An agglomerative clustering procedure was used; the objects were combined into
clusters using Ward’s method. The increment in the sum of the squares of the distances
of objects to the centers of the clusters is taken as the distance between the clusters [72].
Unlike other methods of cluster analysis to estimate the distances between clusters, this
method uses analysis of variance. At each step of the algorithm, two clusters are combined,
leading to a minimum increase in the objective function, i.e., intragroup sum of squares.
This method aims at combining closely spaced clusters and tends to create small clusters.

The number of clusters was a priori assumed to be five in order to make the clustering
results easy to interpret. When all countries are divided into a larger number of clusters
(for example, six, seven, eight or more), the difference between the clusters becomes less ob-
vious, and it becomes difficult to draw any meaningful conclusions and recommendations
from the results obtained. When all countries are divided into smaller clusters (four, three
or two), the number of countries included in each cluster becomes too large. Countries
with significantly different levels of socio-economic development, innovative development,
institutional structure, etc. are thus combined into one cluster.

4. Results and Discussion
4.1. Comparative Analysis of the Answers of Russian Companies with Average among Companies
in EU

The distribution of answers on the current actions companies are taking to be more
resource efficient (Q1) is presented in Figure 1.

The first three most popular resource-saving measures in Russia are the same as
in the EU. Almost half of all Russian companies say they are minimizing waste (49.1%).
The second most popular action is saving energy (47.2%), followed by saving materials
(45.3%). Unlike in the EU, only 3.8% of Russian companies use predominantly renewable
energy, and 11.3% are designing products that are easier to maintain, repair or reuse. The
same share of Russian companies as in the EU (11.3%) take no actions to improve their
resource efficiency.

Then we asked companies about additional resource efficiency actions they were
planning to implement in the next two years (Q2). The distribution of answers is presented
in Figure 2.
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don't know
nons

othar

using predominantly renewable energy
selling your scrap material to another company
designing products that are easier te maintain, repair or reuss

recycling by reusing materials or waste within the company

saving water
saving materials
saving energy

minimizing waste

HEU WEU

Figure 1. What actions is your company undertaking to be more resource efficient? (multiple answers are possible).

Source: authors.

don't know
none

other

using predorminantly renewable energy
selling your scrap material to another company
designing products that are easiar to maintain, repair ar reuss

racycling by reusing materials or waste within the company

aving water
saving materials
EEVINE ENErgy

minimizing waste

HRU MEU

Figure 2. Over the next two years, what are the additional resource efficiency actions your company plans to implement?

Source: authors.

The most noticeable difference in the answers to this question between Russian and
European companies is in the responses to water saving and renewable energy sources.
The most significant share of Russian companies will save energy (59%), then 57% will
minimize waste, and 51% will save raw materials. Note that these measures are the most
popular among EU companies as well. Only 11.3% of Russian companies are going to take
actions aiming to save water, versus 45% of European companies. Only 11.3% of companies
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in Russia are going to use renewable energy, compared to 22% of companies in Europe.
Surprisingly, only 7.5% of Russian companies will not take any actions at all, versus 19% of
such companies in the EU.

The next question was about the impact companies’ resource efficiency actions have
had on production costs over the past two years. The respondents could choose the answer
from the following variants: (1) significantly decreased; (2) slightly decreased; (3) slightly
increased; (4) significantly increased; (5) not changed; (6) I do not know (Figure 3).

slightly slightly significantly  not changed | do not know
decreased increased increased
B RU mEU

Figure 3. The impact of resource efficiency actions on production costs. Source: authors.

Compared to the answers of EU companies, more Russian enterprises report that
their resource efficiency action increased the production costs; 22.6% of Russian companies
state that their production costs increased slightly (versus 14% in the EU) and nearly 19%
reported that their production costs increased significantly, compared to only 4% in Europe.

The levels of investment in resource efficiency actions in Russia and the EU are almost
the same (Figure 4); 32% and 30% of surveyed companies did not invest in resource
efficiency in Russia and Europe, respectively (Figure 4), while 32% vs 25% supported
less than 1% of annual turnover. We can note that the biggest gap between Russian and
European companies in the level of investment is 1-5% of annual turnover: only 11.3% of
surveyed Russian companies have this level of investment in resource efficiency, compared
to 25% in the EU.

In Question 5, we asked companies about the kind of support they rely on when trying
to be more resource efficient; 75.5% of companies in Russia and 60% of companies in the
EU rely on their financial resources (Figure 5). The share of the companies relying on their
technical expertise in the EU is a little more significant than in Russia: 58% versus 51%.
The share of companies relying on external support is also somewhat larger in the EU, 22%
compared to only 9.5% in Russia.
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Figure 4. Levels of investment in resource efficiency actions. Source: authors.
80
70
60
50
40
30
20
0 N mm BN
own financial resources own technical expertise external support | do not know

ERU WEU

Figure 5. Types of support in resource efficiency actions. Source: authors.

Next, the companies that rely on external support were asked for more detail about
the kinds of support they receive; the distribution of answers in Russia and in the EU
differ significantly (Figure 6). In the EU almost half (47%) of all companies report that
they receive advice or other non-financial assistance from private consulting and audit
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50
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35
30
25
20
15
10

such as grants,
guarantees or
loans

companies (the most popular option). In Russia the share of such companies is only 12.5%.
31% of companies in the EU take advice or other non-financial assistance from business
associations, while 30% take private funding from a bank, investment company or venture
capital fund. In Russia, the shares of such companies are only 17.5% and 20%, respectively.

duddily

public funding private funding private funding advice or other advice or other advice or other Other | do not know
from a bank, from friends and non-financial non-financial non-financial
investment relatives assistance from assistance from assistance from
company or public private business
venture capital administration consulting and associations
fund audit companies
ERU mEU

Figure 6. Types of external support used by enterprises to be more resource efficient. Source: authors.

Among the European companies, almost a quarter say that they receive public funding
(grants, guarantees or loans). The same share say that they use advice or other non-
financial assistance from public administration (Figure 6). Among Russian companies,
only 17.5% receive public funding and only 12.5% use non-financial assistance from public
administration. Only 8% of companies in the EU rely on private funding from friends and
relatives, compared to 17.5% in Russia.

Then, asking about barriers to a higher level of resource efficiency, almost 40% of
European companies answer that they had none, compared to only 2% of such companies
in Russia (Figure 7), the biggest difference to this point. Otherwise all of the main problems
are similar: the most frequently mentioned barrier is the complexity of administrative or
legal procedures (mentioned by 37.7% of respondents in Russia versus 33% in the EU),
difficulty of adapting environmental legislation to a specific company (mentioned by 30.2%
of Russian companies versus 22% in EU), technical requirements in the legislation not
being up to date (mentioned by 28.3% of respondents in Russia versus 20% in EU), and the
cost of environmental actions (26.4% in Russia and 24% in EU).

The survey’s final question was about measures the companies would suggest to help
them become more resource efficient. The companies could choose a maximum of three
options (Figure 8). Surprisingly, the two most popular answers from Russian companies
were “Demonstration of new technologies or processes to improve resource efficiency”
(47.1%) and “Better cooperation between companies across sectors so that new processes to
reuse waste and byproducts can be developed” (39.6%). In Europe, these measures were
chosen only by 22% and 20% of surveyed companies, respectively (Figure 8). The answer
“Grants or subsidies” was popular both in Russia (chosen by 37.7% of companies) and in
the EU (36%). However, in the EU it was the leader among all other desirable measures,
while in Russia it was only the third most likely choice. Another interesting distinction is
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that 20% of European companies say that none of the suggested measures will help them
to improve resource efficiency, whereas no Russian company chose this answer.

I do not know

None

Other

Lack of demand for resource efficient products or services

Lack of supply of required materials, parts, products or services
Lack of specific environmental expertise

Cost of environmental actions

Difficulty in choosing the right RE actions for your company
Technical requirements of the legislation not being up to date

Difficulty to adapt environmental legislation to your company

I

Complexity of administrative or legal procedures

o
w«
N
o
-
v
N
o
N
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w
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«
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Figure 7. Barriers encountered when becoming more resource efficient. Source: authors.

None

Other

A tool to self-assess how RE your company is with respect to other
companies

Database with case studies that show the benefits of RE for companies
Clearer rules on the use of secondary raw materials

Better cooperation between companies across sectors

Advice on funding possibilities and financial planning for RE
investments

Demonstration of new technologies or processes to improve RE
Consultancy on how to improve RE in your company

Grants or subsidies
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Figure 8. Desirable measures supporting resource efficiency. Source: authors.

Thus, the results of our survey confirm that Russian companies have barriers to the de-
velopment of the circular economy 2.0, which were previously revealed in Schoggl et al. [43].
These include a lack of government enforcement and cooperation, a lack of proven technolo-
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gies, a lack of awareness, and the high cost of resource efficiency innovations. However,
the prioritization of barriers differs from the prioritization in EU companies. Russian
companies are more sensitive to imperfect government regulation and the lack of cooper-
ation with cross-sectional stakeholders. These findings support evidence from previous
studies [4,26,47,62] and contribute to the description of gaps in the system of institutional
support for CE. The lack of interest of Russian companies in such popular methods of
increasing resource efficiency as the transition to renewable energy sources is explained by
the lack of legislative incentives, which is typical for many developing countries. These
results match those observed and explained in earlier studies, for example in [73].

4.2. Clustering

Further, the data collected on Russian enterprises was supplemented with the Flash
Eurobarometer 456 study data for each European country separately. Clustering was
carried out by the k-means method in several stages. At the first stage, clustering was
carried out in all variables representing the answers to questions Q1-Q8 (each answer
option was considered as a separate variable, except for the “I don’t know” option). The
number of clusters was initially set equal to five, based on considerations of practical
interpretation of the clustering results. As a result of the first stage, the following five
clusters of countries were identified (Table 2).

Table 2. Clustering results based on the answers to all questions.

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
(7 Countries) (6 Countries) (12 Countries) (8 Countries) (5 Countries)
El, HR, LV, HU, PL, SK, BE, CZ, DK, DE, IT, LU, BG, EE, LT, RO, MK,
RU IE, ES, FR, UK, TR, US NL, AT, PT, FL SE, IS AL, NO, MD CY, MT, SI, ME, RS

Source: authoring.

We can note that not all variables have a statistically significant contribution to clus-
tering (the differences between intragroup and intergroup variances are not statistically
significant). Section Q2 (about additional resource efficiency actions that the company is
planning to implement) has the answer “other”. Section Q4 (about the amount of invest-
ments into resource-efficiency) does not contribute to the clustering answers “Nothing”,
“1-5%", “6-10%", “11-30%", and “More than 30%"). In section Q6 (about types of external
support) the answers “private funding from a bank, investment company or venture capital
funds” and “private funding from friends and relatives” do not contribute to the clustering.
In section Q7 (about barriers) the answer “None” does not contribute, and in section Q8
(desirable kinds of help in implementation of resource-efficiency measures) the answers
“Consultancy on how to improve resource efficiency in your company”, “Clearer rules on
the use of secondary raw materials”, “Other”, and “None” do not contribute to clustering.

As one can see from Table 2, Russia belongs to the same cluster with Israel, Croatia,
Latvia, Hungary, Poland and Slovakia. The profiles of the countries in this cluster by
distribution of all responses are shown in Figure 9.
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Figure 9. Profiles of the countries in Cluster 1 by distribution of all responses. Source: authors.
More detailed analysis was completed at the second stage; the division into clusters
was carried out separately for each question. The clustering results are presented in Table 3.
Table 3. Clustering results based on the answers to each question separately.
. Not Significant )
Question (p > 0.05) Cluster Number Countries
1 8 DK, EL, LV, HU, PL, I,
SK, FI
2 1 BE, CZ, DE, HR, IT, LU,
Q1. What actions is your MT, NL, AT, SE, IS
company undertaking to be No 3 5 CY, ME, RS, NO, RU
O,
more resource efficient? IE, ES, FR, PT, UK, TR,
4 7
Us
5 7 BG, EE, LT, RO, MK, AL,
MD
1 10 BE, CZ, DE, HR, IT, NL,
AT, PL, SE, IS
Q2. What are the additional 2 6 IE, ES, FR, UK, TR, US
resource efficiency actions is Q29 EL,LV, LT, LU, HU, RO,
your company planning to (Other) 3 K SK, FI, RU
impl ?
tmplement A o BG, DK, PT, MK, ME, AL,
NO, MD
5 5 EE, CY, MT, SI, RS
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Table 3. Cont.

. Not Significant .
Question (> 0.05) Cluster Number Countries
CZ,ES. HR, IT, LV, LT,
1 14 HU, AT, RO, SI, FI, RS,
AL, NO
. 5 8 BE, DE, EE, FR, CY, PT,
Qf? The 1mp?ct of resoul(';e . Q3.1 SK, SE
efficiency actions on production s
costs (significantly decreased) IE, MT, PL, TR, MD, US,
3 7
RU
4 DK, LU, NL, UK, IS
5 4 BG, EL, MK, ME
1 MK, AL
Q4.4 BE, BG, DK, EE, IE, HR,
(6-10%) ’ 19 IT, CY, LY, LU, HU, MT,
Q4. Investment in resource Q4.5 NL, PT, RO, SI, SK, Fl,
efficiency actions (11-30%), UK
Q4.6 3 6 DE, EL, ES, AT, ME, US
than 30%
(more than 30%) 5 FR, PL, SE, TR, RS
5 6 CZ, 1T, 1S, NO, MD, RU
1 3 BG, CZ, HR, LV, HU, PL,
SI, SK
2 4 RO, MK, AL, MD
Q5. Types of support in resource N 3 10 BE, EE, EL, CY, LT, PT,
efficiency actions ° TR, ME, RS, RU
4 6 DE, FR, MT, AT, FI, US
5 10 DK, IE, ES, IT, LU, NL,
SE, UK, IS, NO
1 6 CZ, DK, EL, ES, IT, IS
BE, DE, IE, FR, CY, LV, LT,
2 14 NL, AT, F], SE, UK, TR,
Q6. Types of external support Q6.3 US
used by enterprises to be more (private funding from
resource efficient friends and relatives) 3 4 EE, RO, MK, MD
4 8 BG, HU, MT, PL, PT, ME,
RS, AL
5 6 HR, LU, S, SK, NO, RU
1 10 BG, CZ, EL, HR, LV, RO,
MK, IS, MD, RU
BE, DK, DE, IE, LU, HU,
2 15 NL, AT, PT, SI, FI, SE, ME,
Q7. Barriers encountered when No NO, US
becoming more resource efficient
3 1 AL
4 8 EE, IT, CY, LT, MT, SK,
UK, RS
5 4 ES, FR, PL, TR
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Table 3. Cont.

. Not Significant )
Question (> 0.05) Cluster Number Countries
1 9 EE, IT, LV, LT, RO, SK, RS,
Al,NO
2 3 CZ,EL, ES, FR, HR, PL,
SI, RU
Q8. Desirable measures Q8.9
supporting resource efficiency (Other) 3 5 LU, PT, 1,15, US
4 3 BG, CY, HU, MT, UK,
MK, ME, MD
5 8 BE, DK, DE, IE, NL, AT,
SE, TR

Source: authors.

According to the current resource efficiency initiatives (Q1), Russia falls into one
cluster with Cyprus, Montenegro, Serbia, and Norway. Companies in all countries of this
cluster are characterized by a more passive use of almost all of the resource efficiency
measures listed in the questionnaire, except for measures to sell scrap materials to other
companies (Figure 10). According to the plans for the development of initiatives in resource
efficiency (Q2), Russia is included in one cluster with such European countries as Greece,
Latvia, Lithuania, Luxembourg, Hungary, Romania, Slovakia, and Finland. In general,
these countries are characterized by the fact that the number of companies planning any
measures to improve resource efficiency is lower than the European average for all options,
without exception (Figure 10).

== Cluster mean (Q1) = F1J-28 mean (Q1) == Cluster mean (Q2) ==« EU-28 mean (Q2)

none - saving energy

other saving materials

USINE precdominantly

saving water

renewable energy

designing products that

are easier to maintain,

repair or reuse

Figure 10. Comparing EU and clusters’ means on Questions 1 and 2. Source: authors.

Regarding the impact of measures to improve resource efficiency on production costs
(Q3), Russia is included in one cluster with Ireland, Malta, Poland, Turkey, Moldova, and
the US. In this cluster, fewer companies than the EU average noted that the price was
slightly decreased and not changed. Still, more companies than the EU average noted
that the price was slightly increased and significantly increased. That is, the economic
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conditions in these countries do not contribute to immediate returns on projects to increase
resource efficiency. When the prices of the resources to be saved (energy, water, raw
materials) are low, it takes a long time for the additional resources saved from investments
in technology and organizational innovations to improve resource efficiency to be realized.
Regarding investments in improving resource efficiency (Q4), Russia is in the same group
as the Czech Republic, Lithuania, Iceland, Norway, and Moldova. Companies in these
countries are above the EU average in choosing the answer options “Nothing” and “Less
than 1%"” and less often the options “1-5%" and “6-10%".

In terms of the types of support received in resource-efficiency measures (Q5), Russia
is in the same group as Belgium, Estonia, Greece, Cyprus, Lithuania, Portugal, Turkey,
Montenegro, and Serbia. Companies in these countries are more likely to rely on their
financial resources than the EU-28 average, and less often on their technical competencies
and external sources. According to the most common sources of external support (Q6),
Russia is closest to Hungary, Luxembourg, Slovenia, Slovakia, and Norway. Companies
in these countries are more than half as likely to turn to “advice or other non-financial
assistance from private consulting and audit companies”, almost half as often to use
“private funding from a bank, investment company or venture capital fund” and about one
and a half times less likely to use “advice or other non-financial assistance from business
associations” than the EU average.

According to the identified barriers to improving energy efficiency (Q7), Russia is in
one cluster with Bulgaria, the Czech Republic, Greece, Croatia, Latvia, Romania, the Former
Yugoslav Republic of Macedonia, Iceland, and Moldova. Companies in these countries are
much less likely to indicate the reason “Difficulty in choosing the right resource efficiency
actions for your company” than the average in other EU countries, and also less likely
to indicate as barriers “Difficulty to adapt environmental legislation to your company”,
“Cost of environmental actions”, or “Lack of specific environmental expertise”. In addition,
companies from the countries in this cluster are much less likely to indicate that they are
not hindered by any barriers (25% versus 49% on average for the EU-28). Regarding the
desired support measures (Q8), Russia is close to the Czech Republic, Greece, Spain, France,
Croatia, Poland, and Slovenia. Companies from these countries indicate more often than
the EU-28 average all of the first five options as desired support measures, with the greatest
differences in frequency being noticeable in the first option, “Grants or subsidies”.

5. Conclusions and Policy Applications

The purpose of the current study was to determine the barriers to and drivers of the
practical implementation of circular economy principles in Russia, as a country that has
not yet formed a system of institutional support for CE. The study made it possible to
draw the following conclusions: as expected, the lack of a system of institutional support
for the development of a circular economy, particularly resource efficiency, makes the
problem of increasing resource efficiency for Russian companies less significant than for
European ones. The only thing that Russian companies do as often as European ones is
the sale of scrap metal. The least popular ways to improve resource efficiency among
Russian companies are water saving and switching to renewable energy sources. Measures
to improve resource efficiency are not as economically beneficial for Russian enterprises
as European ones. In more than 40% of cases, the implementation of projects to improve
resource efficiency leads to increased production costs due to low prices for resources
and low demand for resource-efficient goods and services. It is most likely why Russian
companies invest a much smaller share of their revenues in improving resource efficiency
than companies in the EU. In order to improve this situation, changes in environmental
legislation are needed, which would increase the importance of resource efficiency and
make it economically profitable.

On average, Russian companies rely on external support to implement measures
to improve resource efficiency two times less often than European ones. Moreover, this
support type is quite specific, since it is not included in the list of suggested answer
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options but is rather the so-called “administrative resource”, i.e., the ability to lobby on
behalf of their interests through the local and regional authorities and sectoral government
departments. In addition, Russian companies are about twice as likely as European ones to
use debt financing from friends and relatives. All other types of institutional support are
used less frequently, with the most significant gap in the frequency of using advice and non-
financial assistance from government agencies, business associations and private consulting
companies. The absence or underdevelopment of such institutions is a significant gap that
splices a circular economy 2.0.

As their main barriers to increasing resource efficiency Russian companies point to the
complexity of administrative and regulatory procedures, the lack of practical application
of regulatory documents to specific situations, outdated rules or technical regulations, and
the high cost of projects to improve resource efficiency. Therefore, changing the regulatory
framework to promote circular economy 2.0 is a priority task for the development of the
system of institutional support, and can be completed only at the state level.

As the most interesting result of the study, we can highlight the answers of Russian
companies about the changes in the circular economy 2.0 support system which are prefer-
able for them. These are not even grants and subsidies (which are as desirable for Russian
companies as for European ones), but demonstration projects, more active cooperation
with companies in other sectors for the sale of byproducts and reuse of materials, and
consulting support and databases with information on projects to improve resource effi-
ciency. It is worthwhile to note that all of these desirable forms of support can be created by
international business even in the absence of the involvement of government institutions.

Therefore, the most significant difference between countries with a mature system
of institutional support and Russia lies in the regulatory sphere, and information and
awareness about new available technologies and ways to increase resource efficiency,
commercial attractiveness, and organizational feasibility. Changes in the first sphere are
impossible without the participation of the national authorities, while changes in the
information sphere are feasible even without the government’s support. The initiators
of such changes can be international companies with access to new resource-efficient
technologies and organizing business processes.

The present study has several theoretical and practical implications. First, it con-
tributes to the knowledge of CE barriers and drivers in the developing countries. It
analyses the Russian company’s state of the art in the CE field and strengthens the con-
cept of CE by studying its connection with resource efficiency. It also provides a further
understanding of resource-efficiency policies as possible enabling factors for the imple-
mentation of circular economy principles in the countries with a lack of institutions for CE
support. Policy makers and managers dealing with CE models in countries with immature
institutional support systems should focus on collaborative initiatives with multinational
companies with developed CE models and appeal to their knowledge and databases.

As for the limitations of the study, the following should be noted. The comparability
of the data obtained in the survey with the data of European companies is ensured by a
unified methodology. However, the latest data for European companies was collected in
2017 and published in 2018. After that, studies using the Flash Eurobarometer methodology
were no longer carried out. However, this does not diminish the validity and value of
the results obtained since the development of the circular economy in Russia is lagging
compared to European countries. The time difference between the collection of European
and Russian data is three years. This time lag makes it possible to study the changes in the
institutional system that neighboring countries have undertaken in clusters from 2017 to
the present. It also makes it possible to assess the effectiveness of such changes and their
potential applicability for Russia.

Another limitation is the small sample of Russian companies. This limitation is
difficult to overcome due to the closed nature of Russian companies, especially small and
medium-sized enterprises, which are not required by law to disclose information about
themselves. As a positive aspect, to some extent counterbalancing this limitation, it can be
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noted that there were no unsuitable companies in the sample of Russian enterprises, for
example, micro-enterprises with one employee and having neither production nor office
space, etc.

The most obvious prospects for future research lie in the comparative analysis of
strategies and roadmaps for CE development in countries that belong to the same clus-
ters as Russia. Studying the specific experience of developing the institutional support
system in these countries and assessing its effectiveness will make it possible to develop
more substantiated policy recommendations for Russia and other countries with similar
institutional systems.

Another direction of future research might be the detailed study of the multivariate
relationship between the technical, economic and institutional factors affecting circularity
among Russian companies. The present findings give direction to a potentially more
sophisticated study that can include multiple factors of incentives and barriers to circularity
and may disclose more specific areas for policy intervention.
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CE Circular Economy

AL  Albania
AT  Austria
BE Belgium
BG  Bulgaria
CY Cyprus

CZ  Czech Republic
DE Germany
DK  Denmark

EE Estonia
EL  Greece
ES  Spain

FI Finland
FR  France
HR Croatia
HU Hungary
1IE Ireland

IS Iceland
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IT Italy

LT Lithuania

LU Luxembourg

LV Latvia

ME  Montenegro

MK  Macedonia

MT Malta

NL  Netherlands

NO Norway

PL Poland

PT Portugal

RO  Romania

RS Serbia

SE Sweden

SI Slovenia

SK  Slovakia

TR  Turkey

UK  United Kingdom

RU  Russian Federation

US  United States of America

MD Moldova

Appendix A

Questionnaire

Question Answer Options with Codes

Q1. What actions is your company undertaking to be more
resource efficient? (MULTIPLE ANSWERS POSSIBLE)

Saving water 1

Saving energy 2

Using predominantly renewable energy (e.g., including own
production through solar panels, etc.) 3

Saving materials 4

Minimising waste 5

Selling your scrap material to another company 6

Recycling, by reusing material or waste within the company 7
Designing products that are easier to maintain, repair or reuse 8
Other 9

None 10

DK/NA 11

Q2. Over the next two years, what are the additional resource
efficiency actions that your company is planning to implement?
(MULTIPLE ANSWERS POSSIBLE)

Save water 1,

Save energy 2,

Use predominantly renewable energy (e.g., including own
production through solar panels, etc.) 3,

Save materials 4,

Minimise waste 5,

Sell your scrap material to another company 6,

Recycle, by reusing material or waste within the company 7,
Design products that are easier to maintain, repair or reuse 8,
Other 9,

None 10

DK/NA 11
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Question

Answer Options with Codes

Significantly decreased 1

Slightly decreased 2
Q3. What impact have the undertaken resource efficiency 5¥1gl}ﬂy mcre'ased 3
: . Significantly increased 4
actions had on the production costs over the past two years? Not changed 5
The production costs have ... (ONE ANSWER ONLY) DK/NA 6
Nothing 1

Q4. Over the past two years, how much have you invested on
average per year to be moreresource efficient? (ONE ANSWER
ONLY)

Less than 1% of annual turnover 2
1% - 5% of annual turnover 3

6% - 10% of annual turnover 4

11% - 30% of annual turnover 5
More than 30% of annual turnover 6
DK/NA7

Q5. Which type of support does your company rely on in its
efforts to be more resourceefficient? (MULTIPLE ANSWERS
POSSIBLE)

Its own financial resources 1,
Its own technical expertise 2,
External support 3,

Other 4,

DK/NA 5

Q6. More precisely, which type of external support is it?
(MULTIPLE ANSWERS POSSIBLE)

Public funding such as grants, guarantees or loans 1,

Private funding from a bank, investment company or venture
capital fund 2,

Private funding from friends and relatives 3,

Adpvice or other non-financial assistance from public
administration 4,

Adpvice or other non-financial assistance from private consulting
and auditcompanies 5,

Advice or other non-financial assistance from business
associations 6,

Other 7,

DK/NA 8

Q7. Did your company encounter any of the following
difficulties when trying to set up resource efficiency actions?
(MULTIPLE ANSWERS POSSIBLE)

Complexity of administrative or legal procedures 1,

Difficulty to adapt environmental legislation to your company 2,
Technical requirements of the legislation not being up to date 3,
Difficulty in choosing the right resource efficiency actions for
your company 4,

Cost of environmental actions 5,

Lack of specific environmental expertise 6,

Lack of supply of required materials, parts, products or services
Lack of demand for resource efficient products or services 8,
Other 9,

None 10

DK/NA 11
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Question Answer Options with Codes

A tool to self-assess how resource efficient your company is
with respect to other companies 1,

Consultancy on how to improve resource efficiency in your
company 2,

Grants or subsidies 3,

Adpvice on funding possibilities and financial planning for
resource efficiency investments 4,

Demonstration of new technologies or processes to improve
resource efficiency 5,

Q8. Which of the following would help your company the most ~ Database with case studies that show the benefits of resource

to be more resource efficiency for companies 6,
efficient? (MAX. 3 ANSWERS) Better cooperation between companies across sectors so that
new processes to re-use waste and by-products can be
developed 7,
Abolition of legislative obstacles to the use of waste and
by-products 8,
Other 9,
None 10
DK/NA 11
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