£} Routledge

ECONOMIC L Qi

BIESF\elg®] Economic Research-Ekonomska Istrazivanja

Ekonomska IstraZivanja

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/rero20

The relationship between firms’ financial
performance and performance measures of
circular economy sustainability: an investigation of
the G7 countries

Muddassar Sarfraz, Larisa Ivascu, Alin Emanuel Artene, Nicolae Bobitan,
Diana Dumitrescu, Oana Bogdan & Valentin Burca

To cite this article: Muddassar Sarfraz, Larisa Ivascu, Alin Emanuel Artene, Nicolae Bobitan,
Diana Dumitrescu, Oana Bogdan & Valentin Burca (2023) The relationship between firms'
financial performance and performance measures of circular economy sustainability: an
investigation of the G7 countries, Economic Research-Ekonomska IstraZivanja, 36:1, 2101019,
DOI: 10.1080/1331677X.2022.2101019

To link to this article: https://doi.org/10.1080/1331677X.2022.2101019

a © 2022 The Author(s). Published by Informa @ Published online: 08 Aug 2022.
UK Limited, trading as Taylor & Francis

Group.
\]
C;/ Submit your article to this journal &' il Article views: 1814
A
& View related articles (' @ View Crossmark data &'

CrossMark

@ Citing articles: 2 View citing articles (&

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=rero20


https://www.tandfonline.com/action/journalInformation?journalCode=rero20
https://www.tandfonline.com/loi/rero20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/1331677X.2022.2101019
https://doi.org/10.1080/1331677X.2022.2101019
https://www.tandfonline.com/action/authorSubmission?journalCode=rero20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=rero20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/1331677X.2022.2101019
https://www.tandfonline.com/doi/mlt/10.1080/1331677X.2022.2101019
http://crossmark.crossref.org/dialog/?doi=10.1080/1331677X.2022.2101019&domain=pdf&date_stamp=2022-08-08
http://crossmark.crossref.org/dialog/?doi=10.1080/1331677X.2022.2101019&domain=pdf&date_stamp=2022-08-08
https://www.tandfonline.com/doi/citedby/10.1080/1331677X.2022.2101019#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/1331677X.2022.2101019#tabModule

ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA
2023, VOL. 36, NO. 1, 2101019
https://doi.org/10.1080/1331677X.2022.2101019

Routledge

Taylor & Francis Group

39@31LN0Y

8 OPEN ACCESS ‘ ) Checkforupdates‘

The relationship between firms’ financial performance
and performance measures of circular economy
sustainability: an investigation of the G7 countries

. Alin Emanuel Artene®, Nicolae BobitanS,
and Valentin Burca*“

Muddassar Sarfraz®, Larisa lvascuP*
Diana Dumitrescu®, Oana Bogdan®

2School of Management, Zhejiang Shuren University, Hangzhou, PR China; PManagement
Department, Politehnica University of Timisoara, Timisoara, Romania; “Faculty of Economics and
Business Administration, West University of Timisoara, Romania

ABSTRACT

To achieve sustainable development, companies are aware that
they need to move from the ‘take-make-consume-throw away’
pattern toward an economic model based on sharing, re-use,
repair, refurbishing, and recycling. Implementing the circular econ-
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omy concept into a company’s business model is not an easy pro-
cess, given that some eco-innovations have higher costs with
direct effects on financial performance. Hence, this study aims to
determine the relationship between corporate financial perform-
ance and the performance measures of the circular economy

Circular economy;
sustainable development;
financial performance;
multivariate econometric
estimations

through multivariate econometric estimations. The observations SUBJECT
considered in our sample reflect the financial and circular econ- 82‘3‘53;“,\‘;:1'0" CODES

omy performance for 411 companies with headquarters in the
European G7 members disclosed in the period 2014-2020. The EU
was chosen to carry out the study because the member states
subscribe to a general reporting framework and the European
Green Deal agreement, making it the most active in implementing
the circular economy model. The findings are based on the
econometric models related to the nature and amplitude of the
association relation between firms’ financial performance and cir-
cular economy in connection with firms' performance. The results
show that the performance of the circular economy has a rela-
tively small influence on the firms’ financial performance.

1. Introduction

The concept of productivity has been a driving force for economic growth (Solow,
1967). Still, it has also been a source for a massive waste of natural resources and ser-
ious long-term effects on the natural environment (Gibbs & Longhurst, 1995). A pri-
ority for the entire world became finding solutions for economic activity’s negative
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effects. As a result, a paradigm shift has arisen: the sustainable development concept
(Johnson & Wilson, 1999) is used to avoid depletion (UN, 2015).

Thus, through the UN Sustainable Development Goals, the UN seeks to involve
stakeholders in the supply chain with environmentally friendly practices. Mostly,
firms operate with constrained resources, so this is a challenging transition for eco-
nomic entities (Rodriguez-Espindola et al., 2022). To operate in a circular economy,
firms need to develop a business model and base their entire activity on the pursuit
of innovation (van Renswoude et al., 2015).

However, with all these benefits of the circular economy, one question remains:
Does the circularity of a business model positively impacts a firm’s financial perform-
ance? This study aims to determine the relationship between corporate financial per-
formance and the performance measures of the circular economy through
multivariate econometric estimations. Therefore, it contributes to the circularity
assessment process in companies by describing how circularity of business models
impacts a firm’s financial performance. Our analysis examines 411 companies with
headquarters in the European G7 members, considering that EU member states sub-
scribe to a common reporting framework and the European Green Deal agreement,
making it the most active region in the implementation of the circular economy.
First, relevant research results about the relation between the circular economy con-
cept and the business models are found and the theoretical concepts involved are
described. Then, based on the framework for circular economy business model innov-
ation, an exploratory analysis was performed that involved three levels of analysis.
The first level is based on different financial performance measures that firms disclose
through annual financial statements and is referred to both investors’ expectations
and firms” operations profitability. The next level is related to the measures reflecting
some essential dimensions of the circular economy on a firm level. In contrast, the
last level of analysis concerns the management factor, which is seen as a basic prem-
ise for the effective implementation of circular economy initiatives.

Our paper emphasizes that it is necessary to promote circular economy-oriented
corporate strategic thinking, corporate circular economy policies, and effective gov-
ernance mechanisms and monitoring tools addressing the risks derived from circular
economy requirements. Starting from a top-down approach, we highlight that the
authorities are responsible for ensuring the compliance of companies’ business models
with the European Directives in the field of circular economy, by outlining a more
robust monitoring and control framework. Therefore, accountability must be
addressed through effective and efficient processes and tools (Di Vaio et al., 2022).
This approach includes a harmonized non-financial reporting framework, as
described by the 2014/95/EU directive and a common model of evaluation of corpor-
ate circular economy performance, which should be the basis for macroeconomic
benchmarking analysis and public policies in transition toward a circular economy.
In those circumstances, process management, human capital, and alignment to new
advanced technologies become essential success factors for the transition to a circular
economy (Awan & Sroufe, 2022; Khan et al., 2020). This way, firms can become
more agile in coping with shocks to the economy and the exponential increase on
demand, by transforming into a factor of change of paradigm, increasing public
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awareness regarding the opportunity of circular economy strategies such as the use of
regenerable resources, increase of resources productivity, reduction of waste, sharing
resources, supporting supplier loops, etc., with implications on consumers’ demand
and producers’ offerings (Lewandowski, 2016).

However, a firm’s direction toward circular economy is mainly driven by manage-
ment discretionary choice, who must be incentivized either through internal bonus
payments or forced by capital markets’ pressure and governments’ non-compliance
costs to align its business model to the principles of circular economy. Instead, it is
expected the institutional factor should be present to promote and support circular
economy initiatives. Otherwise, the initial investment costs required are unlikely to be
covered by firms, either because of lack of resources or simply because of lack of
opportunity from a management perspective. Therefore, for the current study also
considers country fixed effects and industry fixed effects, to understand if there is a
coordinated approach on the transition towards a circular economy or a high degree
of heterogeneity in practice that describes few effects of a circular economy.

This paper fills the gap in the literature by analyzing the impact of a circular econ-
omy-based business model on firms’ financial performance for companies with head-
quarters in the European G7 members, limiting the study to the weighted cost of
capital and return of assets. Corporate financial performance indicators were selected
to reflect both management choice, driven mainly by the return on assets, and the
shareholders’ expectations, reflected by the return premium expected to assume the
risk of transition to a circular economy.

The proposed research is structured in six sections. This first section highlights the
preliminary aspects of the undertaken scientific approach, while the second section
provides a literature review. The next two sections present the research methodology,
the results obtained, and a discussion. Finally, the fifth section concludes
our research.

2. Literature Review

Sustainable development adoption involved numerous conceptual changes regarding
the need for economic development to consider not only economic but also social
and environmental goals. In recent years, a shift involving the involvement of resour-
ces in the production process occurred. As a result, the traditional linear economy
model evolved into the circular economy model, bringing many benefits, not only in
terms of money savings but also in the business model innovation (Lewandowski,
2016). In such a model, corporations take the leading role, and the innovation of the
business model becomes the main action.

As resources are limited, the circular economy is perceived as a production and
consumption model needed to ensure economic growth and sustainability (Benz,
2022; Di Vaio et al., 2022; Walker et al., 2021), promoted as an alternative way to the
traditional and currently dominant linear business model (Uhrenholt et al., 2022). A
circular economy extends the traditional cycle of the resources involved in the pro-
duction through an extension of their life, and so obtain results not only in reducing
resources consumption and waste disposal but also in emissions and pollution with a
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positive impact on financial, environmental, and social performance (Rodriguez-
Espindola et al., 2022).

Hence, as the awareness of the impact of economic activities on the environment
increased, the circular economy became a desirable model necessary to be adopted by
companies. However, moving to this business model is not an easy process (Horbach
& Rammer, 2019), as real industry barriers and institutional challenges have been
identified (Aloini et al., 2020; Khan et al., 2020; Tan et al., 2022). For instance, some
eco-innovations have higher costs and need longer periods to produce effects on dif-
ferent indicators of firm performance (Soltmann et al., 2015).

Nevertheless, some studies show that reducing costs by optimizing the use of
resources such as waste and water leads to increased profits and a consolidated pos-
ition in the market, gaining a competitive advantage from a long-term perspective
(Moric et al., 2020). Also, improving resource efficiency is conducive to positive
returns and profitability (Rexhauser & Rammer, 2014). In the long run, researchers
state that a mix of factors, including country, sector of activity, size, the importance
of R&D activities, and more importantly, the share of turnover invested in the circu-
lar economy, influence the relationship between financial performance of companies
and that a circular economy-based business model can be implemented to fight
against climate change, waste generation, pollution, and resource depletion challenges
(Moric et al., 2020; Svensson & Funck, 2019; Zamfir et al., 2017). A proactive eco-
innovation in product, process, and technology also directly affects firms’ financial
performance (Johl & Toha, 2021). Nonetheless, Blasi et al. (2021) highlight that SMEs
that fall into the lower-medium-performing range might benefit from intensively sig-
naling their circularity into the market.

However, there are a wide variety of circular economy indicators used to assess
waste management and resources recovery systems that may be included in the
unclear and diverse understanding of the concept and the links between the circular
economy business model and financial performance (Corona et al, 2019). It seems
that, currently, there is a lack of empirical evidence on a more comprehensive
approach regarding the costs and benefits of implementation of a circular economy-
based business model on firms’ financial performance level (De Angelis, 2018; Lahti
et al, 2018). The previous research is oriented toward the theoretical universe of
strategies, policies, and business model redesign, or mainly directed toward the area
of the more general objective of sustainable growth (Hansen & Revellio, 2020;
Kalmykova et al., 2018). Most of the existing papers are address a theoretical frame-
work and the macroeconomic landscape of the circular economy (Barros et al., 2021;
Martinho & Mourao, 2020). Therefore, our study attempts to fill the literature gap
concerning the circularity assessment in companies, more specifically, how the circu-
larity of a business model impacts a firm’s financial performance.

Smol (2021) stated that the state of art of monitoring progress on transition to sus-
tainable business models and circular economy-oriented business models lacks coher-
ent monitoring platforms and tools. Moreover, a limited number of jurisdictions have
adopted regulations that ask for mandatory disclosure of such non-financial informa-
tion (Christensen et al., 2021; Monciardini et al., 2020). Nonetheless, an essential cri-
terion for transparency concerning circular economy and sustainability-related
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Figure 1. Hypotheses development.
Source: authors’ projection.

information is strongly connected to the preparers’ subjective rationale on informa-
tion materiality (Christensen et al., 2021). Also, it seems that penalties and incentives
and the responsibility for product recovery are the prominent external practices advo-
cated for a successful circular economy implementation (Sudusinghe & Seuring,
2021). However, the crisis generated by COVID-19 has caused major disruptions to
supply chains. It has put all factors of aggregate demand (namely, consumption, cap-
ital spending, and exports) in exceptional decline (Hassan et. al., 2021) and high-
lighted the need to reduce dependences and diversify supplies for enhanced resilience,
a strong commitment to a more circular economy, and to achieve financial
performance.

With these aspects under consideration, this research study proposes the following
main hypotheses, depicted in Figure 1:

H1: Resource productivity influences firm performance.
H2: Waste recycle ratio influences firm performance.
H3: Product durability influences firm performance.

H4: Management is a mediating factor of the circular economy with an impact on firm
performance.

H5: Innovation in the environmental area is a moderating factor for resource productivity
with an impact on firm performance.

H6: Governance processes moderate the impact of sustainability strategy on firm
performance.

3. Methodology

The study is designed to analyze the relationship between financial performance dis-
closed by firms and several performance measures of the circular economy. For this
purpose, we proceed to multivariate econometric estimations using data extracted
from the Refinitiv database.
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Figure 2. Sample size distribution by area of activity.
Source: authors’ projection

3.1. Data collection

Econometric models are estimated starting from data collected from the Refinitiv
database. Starting from a database of 25564 observations describing 2014-2020 finan-
cial and non-financial information disclosed by 3652 companies with headquarters in
the European G7 members, we have reached a final sample of 1768 observations. The
observations considered in our sample reflect financial and circular economy per-
formance for 411 companies disclosed in the period 2014-2020. Most of the sample is
covered by British companies (41.98%), followed by French companies (21.97%),
German companies (20.34%), and Italian companies (15.7%).

In Figure 2, we represent the composition of our sample by country and by area
of activity, which indicates that the sample is relatively balanced with the highest pro-
portion covered by companies operating in the Consumer domain (33.97%), followed
by manufacturing companies (19.57%).

We have resumed our analysis of the G7 European members, considering two
main reasons. First, it was noted in the literature that the EU community may have
made the biggest progress towards a circular economy and a sustainable economic
growth model (Mazur-Wierzbicka, 2021). Second, empirical evidence suggests that
developed economies are more interested and have sufficient resources to initiate
conversion programs for their national economies (OECD, 2021). EU countries are
subject to a similar legal framework and better cooperation and regional monitoring
of key circular economy indicators (Mhatre et al., 2021; Smol, 2021).

3.2. Variable definitions

The estimated model look for interaction effects that reveal the conditionality of
financial performance based on firms’ governance effectiveness, management commit-
ment to sustainability strategies, and respectively implementation of firm policy
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concerning executives’ compensation for performance in the sustainability area.
However, currently, there is a lack of a coherent measurement framework designed to
measure circular economy at the microeconomic level (Roos Lindgreen et al., 2020),
with some progress on the design and implementation of circular economy monitor-
ing on the macroeconomic level (Smol, 2021).

We have resumed our analysis of three essential directions of action toward circu-
lar economy business models, respectively measures that relate to progress on the
productivity of resources affected on firms’ operations, the level of waste recycling,
the degree of CO, and other emissions, and the measure of the maturity of quality
management systems.

In Table 1, we briefly describe the study’s variables: dependent, independent, and
control variables. The independent variables considered in the model represent scores
calculated and reported on the Refinitiv database. Those variables ensure scale uni-
formity for our model estimation, as they are calculated based on a percentile-based
score methodology that suggests a ranking score for each company within the ESG
universe of companies included in the Refinitiv database. Score-based variables con-
sidered in the analysis are collected directly from the Refinitiv database. Variables
such as resource used, waste recycled, management systems, emissions, governance,
management, innovation, and strategy represent score-based values calculated on the
Refinitiv database using a percentile-based ranking methodology that uses more than
630 measures of ESG dimensions. This percentile rank scoring methodology is com-
plex, revealing information for each firm about its position on the industry bench-
marking, considering weights for each measure specific to each industry group, based
on a materiality matrix.

Resource productivity: As highlighted by De Angelis (2018), circular economy-based
business models look more for pollution prevention, product stewardship, and sus-
tainable development. Firms can gain a competitive advantage from a long-term per-
spective when rationalizing the use of resources and the design of their products and
processes because of the actual context of constrained resources. Therefore, we expect
higher involvement in activities to reduce material consumption, increase resource
productivity, and continuously improve operational processes. This leads to a
decrease in cost-based performance measures.

Waste materials recycling: With this study, we plan to highlight the role of firms’
initiatives in reducing the waste materials through dedicated projects of continuous
improvement and consolidation of an internal culture of circular economy widely
spread along the supply chains (Bertassini et al., 2021; Kwarteng et al., 2021; Scipioni
et al,, 2021). All those efforts are expected to correlate between firms participating in
the supply chains. Therefore, knowledge transfers and strong cooperation along the
supply chain are required, with coordination ensured by governmental agencies and
professional organizations.

Quality management systems: As noted by Adam et al. (2017), waste material can-
not be avoided, but rather can be substantially reduced. This objective must identify
the best solutions in process redesign to ensure a transition from a linear economy to
a circular economy. Moreover, it is unanimously confirmed in the literature that the
redesign of business models towards the philosophy of circular economy must take
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Table 1. Variable definition and source of information.

Group of variables Name Description

Financial performance WACC - weighted cost of capital, defined as weighted mean of cost
of equity and cost of debt, based on firm’s
financing structure;

ROA - return to assets, defined as operating profit deflated by total
assets affected on daily operations;
Circular economy Resource use - reflects a company’s performance and capacity to reduce

the use of materials, energy, or water, and to find more
eco-efficient solutions by improving supply
chain management;

it is a ranking score based on the proportion of waste-
inventory recycled by each company;

it is a score that describes if each company applies quality
management systems, such as 1SO 9000, I1SO 14000, or that
implemented lean manufacturing, Six Sigma continuous
improvement projects, lean Sigma, TQM, or any other
similar quality principle:

Emissions - measures a company’s commitment and effectiveness
towards reducing environmental emission in the
production and operational processes;

Organizational and Governance grade a company'’s systems and processes capacity, through
management ability its use of best management practices, to direct and control
its rights and responsibilities through the creation of
incentives, as well as checks and balances to generate long
term shareholder value;

Waste recycled

Management systems

Management - it is a measure of management commitment to company’s
objectives and governance principles;
Innovation - describes each company’s capacity to reduce the

environmental costs and burdens for its customers and
thereby creating new market opportunities through new
environmental technologies and processes or eco-
designed products;

Strategy - reflects company’s practices to communicate that it
integrates the economic (financial), social and
environmental dimensions into its day-to-day decision-
making processes;

Control variables Country effects - reveal fixed effects that incorporate mostly the institutional

factors describing the macroeconomic context of
each country;
Industry effects - reveal fixed effects that incorporate mostly the institutional
factors describing the macroeconomic context of
each country;
it is a dummy variable (true/false) that provide information
if a company has implemented a policy concerning the
compensation of executives for sustainable economic
growth accountability.

Compensation

Source: authors’ projection, based on Refinitiv database library.

into account the specific of each industry, local market, and firm’s operations particu-
larities (Adam et al., 2017; Hansen & Revellio, 2020), with particular focus on circu-
lar-oriented innovations and global best practice (Chioatto et al., 2020). Instead, any
change determined by process redesign must ensure high product quality, effective
and cost-optimized industrial processes, and proper continuous control and monitor-
ing tools. For this objective, firms should assess their quality systems, continuous
improvement processes, and TQM-related processes to adjust them to the new circu-
lar economy requirements. Therefore, we expect an effective quality management sys-
tem oriented toward circular-economy requirements to increase fixed costs. The
dynamics of the economic environment and the pressure firms currently face with
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constraints on resources ask for a smooth and controllable adjustment to shocks in
the economy, including those related to circular economy requirements. Through a
robust and mature quality management systems framework, firms can cope with
those fast changes, supported by processes, tools, and people involved in change man-
agement concerning product quality (Santa-Maria et al., 2021).

3.3. Econometric model design

Models planned to be estimated in the study are designed considering four main
objectives. First, econometric models estimate the relationship between the primary
dependent variable, the weighted cost of capital, and the measures of circular econ-
omy performance disclosed by firms included in the sample. Second, we look for the
robustness of results, reviewing this time association between operational profitability
and the measures of circular economy performance disclosed by firms included in
the sample. Third, we analyze the changes determined on econometric model esti-
mates if we control each country and industry’s fixed effects. Forth and the last level
of analysis assume a mixed approach of all the above econometric models incorpo-
rated to understand how much of the financial performance disclosed by firms can
be explained by circular economy percentile-based scores calculated by Refinitiv.
Panel data econometric approach is considered in the study, revealing the country fixed
effects and industry-specific fixed effects. Models tested are described in relations below:

e models (1) to (6) that address circular economy measures influence on financial
performance, respectively weighted cost of capital and operations profitability:

WACC; j = oy + 01 - Resource use; j + o - Waste recycled; i

+o3 - Management systemsij + oy - Emissions; j + &; j k.t

ROA; j = o + oy - Resource use; j + o - Waste recycled; j

+o3 - Management systemsij + oy - Emissions; j + €; j k.t

e models (7) to (10) that address, besides the circular economy measures influence
on financial performance, moderating effect of governance, strategy, and manage-
ment factors:

WACC; ; = oy + o - Resource use; j + o - Waste recycled; j
+03 - Management systems, ; + oy - Emissions;j
+as - Resource use;; - Innovation; j + ol - Governancei,j . Strategyij
+oy - Managementi)j . Compensatzoni’j + &kt
ROA; j = ag + oy - Resource use; j + o - Waste recycled; j

+03 - Management systems, ; + oy - Emissions; j
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+0ais - Resource use;j - Innovation; j + o - Governance; j - Stmtegyij

+ot7 - Managementi’j . Compensatloni,]- + &kt

Where i represent the company, whereas j represent either the country or the
industry dummy variable, depending on the model, each of those models is estimated,
considering no fixed effects (models (1) and (4)), country fixed effects (models (2),
(5), (7) and (9)), and industry fixed effects (models (3), (6), (8) and (10)). Therefore,
the intercept of pooled OLS regression model oy is decomposed into two elements, a
component indicating the unobserved differences between countries and a con-
stant term.

Decision made concerning the choice of fixed effects versus random effects econo-
metric models is made based on the Hausman test. In case the p-value of the test is
under the significance level before being established, the model with fixed effects
econometric model is considered a better model fit than the pooled econometric
regression model (Lee et al., 2019). Otherwise, we chose between the random effects
econometric model and pooled OLS econometric model. For this decision, we look
for the p-value of the Breusch-Pagan test.

Nonetheless, we check for the hypothesis of heteroskedasticity, performing the
Modified Breusch-Pagan cross-sectional test to check if our estimates are consistent
but inefficient as the estimates” variance is not minimized. As long the p-value of the
test exceeds the significance level selected prior, the model is heteroskedastic, and we
estimate the standard errors of our regression coefficient using the White cross-sec-
tion covariance method.

4. Results and discussion

In the exploratory analysis, we performed three levels of analysis. The first level looks
for different financial performance measures firms disclose through annual financial
statements, addressing investors’ expectations and profitability. The next level is
related to the measures reflecting some essential dimensions of the circular economy
on a firm level. In contrast, the last level of analysis concerns the management factor,
which is seen as a basic premise for the flawless implementation of circular economy
initiatives.

In Table 2, we first provide basic descriptive statistics to draw up an overall image
of our sample in terms of financial performance, circular economy performance, and
management commitment to the circular economy direction of firms’ development.

4.1. Corporate financial performance analysis

We observed that firms’ financial performance is relatively heterogeneous in terms of
financial performance, as it depends on financing, investment, and operations deci-
sions. However, the firms included in our sample are relatively profitable (0.038),
with approximately 15.85% reporting negative values, while most of them reporting
slight positive values. Instead, the measure of WACC, which incorporates investors’
expectations in terms of risk aversion, is more homogenous along with the sample, as



ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA 1

Table 2. Descriptive statistics

. . Percentiles Collinearity Statistics Shapiro-Wilk
Variable Mean Std. Dev. Min. Max.
25 50 75 Tolerance VIF Stat. Sig.
WACC 0.060 0.029 —0.016 0.265 0.041 0.056 0.074 - - 0.910 0.000
ROA 0.038 0.077 —0.772 0.849 0.006 0.035 0.067 - - 0.839 0.000
Resource Use 7244 23.07 0.37 99.89 57.55 7822 9238 0.522 1917 0.908 0.000
Waste Recycled 54.21 26.46 1.19 99.48 3291 55.00 76.83 0.971 1.030 0.966  0.000
Quality systems 47.97 36.39 0.00 96.78 0.00 64.32 77.78 0.963 1.038 0.774  0.000
Emissions 75.03 20.03 0.93 99.89 6166 79.76 91.86 0.553 1.808 0.922  0.000
Governance 58.06 21.79 2.82 98.66 4137 59.93 76.01 0.066 15.128 0.974  0.000
Management 58.59 27.12 0.48 99.92 36.62 6136 81.70 0.077 13.032 0.956  0.000
ESG Innovation 43.89 33.63 0.00 99.75 238 50.00 75.00 0.804 1.243 0.901  0.000
CSR Strategy 6291 26.16 0.00 99.79 44.08 68.96 84.72 0.511 1.958 0.938 0.000

Compensation ~ 0.553 0.497 0.000 1.000 0.000 1.000 1.000 - -
Source: Authors’ calculation.
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Figure 3. Differences in financial performance reported.
Source: authors’ projection

more than 50% of the firms have reported a weighted cost of capital in the range of 0.041
to 0.074. In contrast, five companies have reported negative cost of capital only, of which
four operate in the healthcare area of activity. As noted in Figure 3, we observe the signifi-
cant impact of industry-specific performance disclosed by financial statements.

Regarding Refinitiv percentile methodology scoring, the circular performance
measures reported by firms seem to be moderate, as they are on the average of the
interval of 0 to 100 scale. The higher score in the case of the productivity resources
was 72.44. In contrast, high value is also found in the case of CO2 emissions (75.03),
which suggests that despite the efforts companies make to reduce material consump-
tion, industrial processes continue to grow faster than savings made through
increased materials productivity.

Firms vary significantly through the specific of their business model, which is sig-
nificantly different across areas of activity and conditioned by macroeconomic condi-
tions on a national level.

Looking at Figure 3, we observe that industry-specific determine substantial differ-
ences in firms’ financial performance, especially in manufacturing and services areas
of activity which are better covered in our sample. Those differences are expected as
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Figure 4. Differences in circular economy performance reported.
Source: authors’ projection

investors’ expectations differ based on substantially different risk exposure specific for
each activity area. Additionally, the representation shows that the macroeconomic
context of each economy brings differences in the mean level of weighted cost of cap-
ital, as significant differences can be found in the structure of the national economies.

4.2. Corporate circular economy performance analysis

In Figure 4, we have represented the mean score of our metrics reflecting firms’
dimensions of circular economy, as calculated and reported on the Refinitiv database,
based on the random selection made for our study.

On the one hand, the results suggest that firms, no matter the area they operate
in, look for optimization of the use of resources (Heshmati, 2015). Additionally, we
observe that firms pay attention to the quality management systems implemented and
the initiatives of continuous improvement operationalized through Six Sigma projects.
Those dimensions represent fundamental premises for circular economy initiatives to
generate expected outcomes. In the current Industry 5.0, the symbiosis between man-
agement systems, operational processes, disruptive technologies, and human factors is
essential (Domil et al., 2022).

On the other hand, firms with operations in the construction area seem to have
the lowest waste recycling score, as waste material in this area involves high costs of
recycling and reuse, with additional exposure to non-compliance issues (EEA, 2020).
However, those scores must be carefully evaluated. For instance, a higher level of the
score for firms in the services area, compared with those operating in construction,
indicates that the waste generated is recycled in a higher proportion but does not
refer to the fact that the volume is significantly lower than in the construction area.

4.3. Management and governance profile analysis

We find similar results concerning the scores addressing the effectiveness and com-
mitment of the management team to a sustainable growth strategy and
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Figure 5. Differences on the organizational profile level.
Source: authors’ projection

implementation of innovative technologies in environment conservation, with moder-
ate mean values related to the 0 to 100 scale. However, a higher value is reported in
the case of CSR strategy (62.91), suggesting that companies became aware of the need
to orient their vision and strategies more towards sustainable growth. Our sample
seems relatively homogenous when referring to management commitment and cor-
porate governance measures, which ensure the organization of formal processes to
implement strategies and policies in sustainability and circular economics on the
firm level.

Industry-specific determines significant differences in the complexity of the oper-
ational process and the key activities, the effectiveness of governance mechanisms,
and the management team committed to sustainable development. Based on informa-
tion from Figure 5, we emphasize higher differences, across both industries and coun-
tries, on the score of environmental innovation, which shows reluctance for using
emerging technologies in environmental protection, primarily associated with high
acquisition and implementation costs.

Instead, management commitment seems to differ within firms operating in the
commerce area, as the level of management score is lower than in the case of the
other areas of activity included in our analysis. We observed similar findings in the
firms’ governance scores, which shows an even more systemic issue related to how
processes and decision structures are combined besides lower alignment of the man-
agement team to firms’ strategies. They seem to generate lower synergy effects,
including in firms’ circular economy and sustainable development.

Unfortunately, firms operating in construction still face problems in terms of
developing towards a circular economy and sustainable development. The innovation
score is lower than the other areas, as waste material from this area implies extremely
high recycling costs or high exposure to non-compliance to sensitive legal require-
ments (EEA, 2020).

All those elements represent fundamental directions of action for firms to success-
fully implement redesigned circular economy-based business models (Heshmati, 2015;
Mhatre et al., 2021). Management attitude towards sustainability, circular economy
(including exposure to risks related), firms’ infrastructure (including waste
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management processes and equipment), firms’ governance mechanisms (including
controls on compliance with legal, industry standards, and corporate requirements)
or strategies and policies implementation and compliance are just a few of the mul-
tiple factors from this management and organizational perspective that might affect
the success of the transition to the circular economy business model (Kalmykova
et al., 2018).

4.4. Correlation analysis

In Table 3, we provide the Pearson correlation matrix to show the associations
between the dependent variables in our study and the factors considered. The results
suggest that statistically significant correlations exist only between a few variables
considered in the analysis.

The highest positive correlations are indicated by the relationship between the
resource productivity score and the score concerning gas emissions (0.633). This sug-
gests that the transition to more sustainable resource consumption is not always
translated into less pollution, especially when choosing to continue using old
technologies.

The lowest negative association appears between the productivity percentile score
for the use of resources and the weighted cost of capital (-0.131), followed by the
negative association with the score concerning the interest in environmental technolo-
gies (-0.101). Those relationships indicate that the cost implied by the transition of
firms’ business model to a circular economy is one of the essential reasons for firms’
management reluctance (Camilleri, 2020). First, a higher volume of waste materials
involves higher costs of handling, recycling, and re-use, directly impacting the firms’
financial results through the cost structure, leading to an increase in indirect produc-
tion cost. Second, engagement in an initiative to recycle, reuse, raw material commu-
nization, or process optimization involves prior feasibility studies that consist of the
cost of R&D, including costs of tooling, testing, and certification according to legal
requirements, industry standards, customer-specific requirements.

A statistically significant association exists between ROA and the score reflecting
the quality of the strategic framework companies have adopted for sustainable growth
(-0.101). This result indicates a trade-off between sustainability objectives and finan-
cial objectives companies have set up. Despite the small value of the negative

Table 3. Pearson correlation matrix.

WACC ROA Resource Use Waste Recycled Quality systems Emissions
Resource Use —0.131%* —0.033 1 0.028 0.142%* 0.633**
Waste Recycled —0.026 0.009 0.028 1 —0.023 0.142%*
Quality systems —0.121%* -.068** 0.142%%* —0.023 1 0.074%*
Emissions —0.081** —0.027 0.633** 0.142%* 0.074** 1
Governance 0.069** —0.051%* 0.289** 0.001 0.025 0.236**
Management 0.046 —0.044 0.257** 0.007 0.017 0.213**
Innovation —0.107** —0.049* 0.376** 0.042 0.154%%* 0.360**
Strategy 0.060* —0.101%* 0.437%* 0.038 0.079** 0.380**

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).
Source: authors’ calculation.
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correlation, we would like to emphasize that such conflicting situations between stra-
tegic objectives have become a reality. The trend is that synergy effects expected from
sustainability projects initiated by companies will decrease, in favor of more visible
trade-off effects, with negative short-term on financial performance.

In these circumstances, management commitment to such direction is highly con-
ditioned by authorities’ position towards a circular economy. Many main barriers to
the transition towards a circular economy are sufficiently addressed (Khan et al.,
2020). We remind here that the quality of regulation on the circular economy area is
not sufficiently clear all the time. After all, firms willing to adopt a green business
model are generally interested in the existence of incentives offered through national
or regional strategic programs that grant financing resources and facilitate knowledge
transfer, especially in the context of available Industry 4.0 enabling technologies
(Alhawari et al., 2021).

4.5. Effects of circular economy on corporate financial performance

In Table 4, we synthesize the econometric models’ estimation results that help us
identify the nature and amplitude of the association relation between firms’ financial
performance and circular economy-related firms’ performance. Starting from three
main pillars of what circular economy-based business models mean, we check
through those models how efforts made by firms affect their equity profitability and
liquidity and how investors’ expectations are influenced by green economy projects’
implementation. For this purpose, we have looked for the influence of product

Table 4. Marginal econometric effects of circular economy measures.
m %) (3) @ (5) (6)

Models

Dependent variable WACC ROA

Constant 0.07674* 0.07685* 0.0725* 0.051* 0.04759* 0.04135*
0.00305 0.00319 0.00291 0.00803 0.00789 0.01360

Resource use —0.00015* —0.00014* —0.00011* —0.00005 —0.00009 —0.00009
0.00004 0.00004 0.00004 0.00010 0.00010 0.00012

Waste recycle —0.00003* —0.00003* —0.00001* 0.00003 0.00004 0.00002
0.00003 0.00003 0.00003 0.00007 0.00007 0.00008

Management system —0.00009 —0.00007 —0.00009 —0.00014* —0.00016* —0.00018*
0.00002 0.00002 0.00002 0.00005 0.00005 0.00005

Emissions 0.00001 —0.00002 0.00001 —0.00005 0.00003 0.00007
0.00004 0.00005 0.00004 0.00012 0.00012 0.00013

Fixed effects - country industry - country industry

Model validation

Sample size 1788 1788 1788 1798 1798 1798

R? adjusted 0.027 0.050 0.131 0.003 0.044 0.006

F stat 13.23 14.56 23.52 2410 12.95 3.847

p 0.000 0.000 0.000 0.047 0.000 0.004

Modified BP Test 37.33 35.69 36.86 62.19 60.59 60.69
0.408 0.000 0.429 0.004 0.006 0.006

Haussman test - 47.58 19.47 - 80.77 3311

0.000 0.001 0.000 0.507
Breusch-Pagan test - 299.9 557.8 - 253.6 881.5
0.000 0.000 0.000 0.000

*1% significance level.
Source: authors’ calculation.
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quality, the proportion of waste materials recycled, and the initiatives to reduce
material used along the entire supply chain.

On the one hand, the results show a significantly negative marginal effect of the
resource use score on the weighted cost of capital (Coef. = —0.00015, Sig. < 0.01), which
is robust even when controlling for country fixed effects (Coef. = —0.00014, Sig. < 0.01)
and industry fixed effects (Coef. = —0.00011, Sig. < 0.01). A higher score on resource
productivity suggests a lower cost of capital. The results align with Masi et al. (2018), who
have emphasized that firms focus mainly on resource and energy utilization efficiency
rather than investment recovery, green purchasing, and customer cooperation.

In the circular economy context, the transformation of the business models relates
to ensuring circular supplies, resources recovery, product life extension, sharing plat-
forms, or products perceived as services by the firms (Mhatre et al, 2021). The
increase in resource productivity is essential for a successful circular economy on a
firm level. Subsequently, value creation is expected in the long-term through gaining
competitive advantage, with direct implications on the future cost structure, increase
in capital profitability, and consolidation of investors’ trust in management’s strategic
vision and actions (Lahti et al., 2018). Those objectives ensure the premises for future
financing and generate multiplier effects of current investments through a close rela-
tionship with financial institutions, but with an effective corporate governance land-
scape on the firms’ level (Aranda-Usén et al., 2019).

On the other hand, results show significant marginal effects of waste recycle
score on the cost of capital, even after controlling for country fixed effects
(Coef. = —0.0003, Sig. < 0.01), and the lower level of industry fixed effects
(Coef. = —0.0001, Sig. < 0.01). The negative association suggests that capital mar-
kets react positively to information disclosed by firms concerning actions of waste
materials recycling.

Over the last decade, at least in the European Union, there have been started mul-
tiple regulatory initiatives in the circular economy (Barros et al, 2021; Reim et al,,
2019). Relevant in this direction is the recent release EU Commission Action Plan for
Circular Economy, integrated as a block within the so-called EU Green Deal, which
is aimed to bring more coordination of national jurisdictions’ efforts toward a
national model of the circular economy. Consequently, capital markets have realized
the need to transition towards circular-economy-based business models, as capital
markets are significantly sensitive to the interest national authorities pay to changes
in these directions. Moreover, in a highly competitive market environment, bench-
marking against industry performers is essential to survive, especially in areas of
activity that have already been oriented towards a circular economy, such as logistics,
textiles, packaging, or agricultural domains. In those circumstances, performers in
some critical areas become promoters for circular economy practice, with indirect
implications on investors’ interest in companies subject to the benchmarking analysis.

The business model redesign represents basic strategic directions for management,
aiming to create a significant competitive advantage in the long term and generate
value along the supply chain by following the sustainable growth model (Hansen &
Revellio, 2020). In those circumstances, management systems play a leading role in
ensuring management control on the changes determined by external shocks or even
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requested by internal customers through consolidating a robust and mature change
management system and strategies for reducing business model complexity. Adopting
lean manufacturing, running Six Sigma projects, or simply adhering to Industry 5.0
principles and technologies is expected to facilitate management mission by giving
them tools for business resilience to any external shocks. Essential in the circular
economy context is that those changes are first controllable by the management team
and second align to firms’ circular economy-based strategies (Mhatre et al., 2021).

We observe a statistically significant negative association between management sys-
tems scores and firms’ operations profitability (Coef. = —0.00014, Sig. < 0.05), with
even a higher marginal effect when controlling for country fixed effects
(Coef. = —0.00016, Sig. < 0.05), or industry fixed effects
(Coef. = —0.0018, Sig. < 0.1). Unfortunately, the results suggest the importance of
the horizon of time managers and shareholders focus on, as the management team
looks mainly for high financial performance obtained on short-term, while investors
search for a more long-term oriented strategic decision making. Suppose WACC can
be perceived as a financial performance measure incorporating strategic investors’
long-term perspective on the risk they assume. In that case, the rate of profitability is
a short-term-based financial metric, whereas the WACC is related to a long-run per-
spective. Therefore, the costs to have organized robust and mature quality manage-
ment systems within the company are reflected negatively on the ROA, with
implications on the discussion on the trade-off between long-term oriented manage-
ment action plans and short-term ones.

All models estimated are statistically significant, with a p -value under the 1% sig-
nificance level. However, the R* adjusted is small, which suggests performance in a
circular economy has a relatively small influence on the financial performance com-
pared with other factors not included in our models, such as firm size, financial lever-
age, business model complexity, or even stock market liquidity.

4.6. Moderating and mediating effects of organizational factor

Bar et al. (2021) emphasize the essential role of circular support models: managing
and coordinating networks and resource flows, providing incentives for the transition
to the circular economy, and other supporting activities. Those models refer mainly
to governments’ actions towards implementing the macroeconomic level of circular
economy-based business models. Those actions should also promote and finance pro-
grams for entrepreneurial initiatives around the circular economy.

However, similar directions should be followed on firms’ levels as well. From this
perspective, we underline the essential role of management team capabilities and
commitment, doubled by developing an effective and transparent framework of cor-
porate governance mechanisms, processes, and policies (Di Vaio et al, 2021).
Nonetheless, the moderating effect of internal resource capabilities ensures optimal
allocation of resources and leads to achieving circular economy targets set up at the
firm level (Kristoffersen et al., 2021).

In Table 5, we provide the results that emphasize the interaction effects of organ-
izational and management commitment on financial performance. Those interaction
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Table 5. Marginal effect of innovation and management factor.
Ul ® © (10

Models

Dependent variable WACC ROA

Constant 0.073316* 0.071352* 0.04403* 0.045206*
0.003108 0.002991 0.008137 0.007904

Resource use —0.000155%* —0.00016* 0.000027 —0.000010
0.000042 0.000041 0.000110 0.000108

Waste recycled —0.000019 —0.000006 0.000049 0.000029
0.000026 0.000025 0.000068 0.000066

Management systems —0.000069* —0.000091%* —0.000141%* —0.000194%*
0.000019 0.000019 0.000050 0.000051

Emissions —0.000029 —0.000007 0.000073 0.000119
0.000045 0.000043 0.000118 0.000115

Resource use x Innovation —0.000001* 0.000000 0.000000 —0.000001
0.000003 0.0000003 0.0000007 0.0000007

Governance x Strategy 0.000002* 0.000002* 0.000000 0.000000
0.000000 0.000000 0.000001 0.000001

Management x Compensation —0.00004*** —0.000025 —0.000209* —0.000180*
0.000021 0.000021 0.000057 0.000055

Fixed effects country industry country industry

Model validation

Sample size 1788 1788 1798 1798

R? adjusted 0.075 0.147 0.062 0.118

F stat 15.50 21.51 12.92 17.06

p 0.000 0.000 0.000 0.000

Modified BP Test 11.35 37.75 9.551 54.27
0.078 0.389 0.145 0.026

*significant for 1% significance level;.
**significant for 5% significance level;.
Source: authors’ calculation.

terms are aimed to allow us to analyze the impact of management commitment and
ESG innovation capabilities on corporate financial performance (Suchek et al., 2021).

The results show statistically significant effects of some interaction terms on firms’
cost of capital. Therefore, the cost of capital is negatively influenced by firms’ ESG
innovation capabilities (Coef. = —0.00001, Sig. < 0.01). These results suggest that
managers would get positive economic benefits in the long term, as results related to
those sustainability initiatives are generally expected to be obtained on longer time
horizons. The results give management a solid base for decisions favoring circular
economy-based business models. In the context of pressure on increasing resource
productivity, ESG innovation determines a decrease in the cost of capital. This inter-
action term shows that firms could achieve potential cost savings if management
could gain synergy by adopting Industry 4.0 and a circular economy. It also indicates
potential indirect savings that could be obtained through digitalization and certifica-
tion on relevant quality standards, which provide the company a robust framework
for monitoring and controlling for alignment to actual best practices in the circular
economy, which focuses mainly on resource and energy utilization efficiency, rather
than investment recovery, green purchasing, and customer cooperation (Abdullah
et al., 2018; Masi et al., 2018; Shah et al., 2019).

The results show an isolated marginal effect of the policy executives’ compensation
score and the score describing management commitment (Coef.=—0.000002,
5ig.<0.1), but only in the case of the models that control for country fixed effects.
The results indicate shareholders’ positive perception regarding the degree of
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management commitment to the company’s sustainable growth strategies, as the
agency’s costs are significantly reduced, with implications on the risk investors
assume. Those effects are more visible in the case of firms that implemented a spe-
cific policy that describes management accountability and remuneration schemes (Di
Vaio et al.,, 2022).

Instead, the ROA is negatively influenced, both in the case of the model control-
ling for country fixed effects (Coef. = —0.000209, Sig. < 0.01) and industry fixed
effects (Coef. = —0.00018, Sig. < 0.01)). As mentioned already in previous sections,
this negative effect is more related to the short-term horizon managers follow. As
long managers are compensated for performance in the circular economy, they will
have to trade off with the short-term financial profitability (Eccles et al., 2014). After
all, no matter the business model design, leadership is essential. The only problem is
how much managers contribute to the transition towards a circular economy, espe-
cially since they are also main facilitators of strategic thinking, promoters of optimal
knowledge management, and supporters of attractive organizational culture and
strong cooperation (Santa-Maria et al., 2021).

These results suggest how important is the role of governance mechanisms at the
entity level on the degree of implementation of the sustainability strategies
(Coef. = —0.000209, Sig. < 0.01)). As we already underlined, governments’ efforts in
drafting guidance to support companies to transition to a circular economy, and
financing initiatives on sustainability at the microeconomic level, ensure the premises
for sufficient knowledge and best practice sharing. (Heshmati, 2015). However, the
results show that the mediating role of the effectiveness of governance mechanisms is
negative on firms’ financial performance, as they lead to an increase in the cost of
capital, primarily because of insufficient investors’ trust in how governance proc-
esses work.

4.7. Moderating effects of institutional factors

Based on Hausman tests, we decided that models including fixed effects provide the
best fit as the p value is less than the threshold of 0.05 (Lee et al.,, 2019). Therefore,
systematic effects on the country and industry levels are confirmed when analyzing
the marginal effects of performance measures of the circular economy on both the
cost of capital and the operation’s profitability. The exception is made in the case of
model 6, assessing the relationship between the performance of the circular economy
on firms’ profitability, looking for industry random fixed effects. Therefore, the ran-
dom effects confirm the relation between ROA and the circular economy’s perform-
ance measures, which vary significantly across countries. Evolution is mainly driven
by structural differences in the cost structure, which is affected differently based on
macroeconomic and local factors and economic context.

Differences between models estimated and presented in Table 4 concerning the
effect of circular economy performance on the weighted cost of capital are relatively
small. When controlling for country and industry fixed effects, we observe small dif-
ferences in the marginal effect of the resource use score on the WACC. Those results
suggest that industry-specific and country macroeconomic context does not
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Figure 6. Country fixed effects.
Source: authors’ projection

significantly impact firms’ circularity performance. Those results suggest that neither
industry-specific associations nor governments haven’t yet found practical solutions
to support effectively corporate circular economy initiatives, or at least the expected
outcome is not yet visible. However, those results could be affected by the different
involvement of countries in efforts to transition to a circular economy. They vary sig-
nificantly because such decisions are highly subjective and depend on political deci-
sions that do not always consider the information provided by specialists. In
Figure 6, we observe significant differences across countries only when analyzing
firms’ profitability. Instead, a significantly higher negative impact on firms’ profitabil-
ity is observed in Italian firms (-0.0354). In other words, the cost of capital is higher
for Italian companies, while for British companies, the cost is lower. Integrating the
factor concerning management commitment, governance processes, and adherence to
emerging technologies in environmental protection, fixed effects in the model do not
change. Those results indirectly suggest governmental support for circular economy
provided on the firm level, either through regulation and enforcement or by grants
and facilities provided for entrepreneurial circular economy-based initiatives
(Heshmati, 2015).

All countries included in our sample are classified as role model countries from
the perspective of circular economy implementation over the last decade. Despite the
lower ranking, Italy ensures the premises for a better cost of capital for firms. These
results again underline how vital the coordination and promoting activities expected
to be performed by governments are and the structure of the national economy,
which might have as predominant domains the more critical ones in terms of a circu-
lar economy or not. However, the transition to a circular economy differs signifi-
cantly on an industry base and even regionally. Differences are mainly related to
three institutional factors mediating the transition of circular economy, this time in a
regional context, respectively: the proximity of physical flows and assets, the matur-
ation and diversity of market networks, and the inherent values and patterns of
cooperation (Henrysson & Nuur, 2021).
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Figure 7. Sector fixed effects.
Source: authors’ projection

Smol (2021) stated that Italy has decided to implement integrated strategies to
steer public opinion toward the circular economy concept. In contrast, the United
Kingdom has chosen a more limited approach to implementing the circular economy.
They have focused their attention on a limited number of sectors of the economy
and a limited number of stakeholders involved.

Germany is classified as the best performer in the circular economy in the EU
region (Mazur-Wierzbicka, 2021). These results suggest no significant systemic effects
of the circular economy on firms’ financial performance. Despite the significant
insights on circular economy regulation, waste material volumes still increase, which
means the actual framework for waste recycling is not sufficiently developed to pro-
cess all waste (Kruse & Wedemeier, 2022). Therefore, at the microeconomic level, we
expect this association is rather influenced by local market and industry-specific.

Figure 7 represents the fixed effects obtained, estimating the econometric relation
between weighted cost of capital and firms’ circular economy performance, control-
ling for industry fixed effects. On the one hand, we observe highest fixed effects are
obtained in the case of utilities and energy domains, which means a systemic increase
in capital cost in firms operating in those sectors.

On the other hand, we observe negative systemic fixed effects on the weighted cost
of capital in healthcare and technology companies. Those results are expected, as
companies operating in those areas do not generate high volumes of waste materials.
The exception would make the companies operating in the healthcare area manage
dangerous materials. There is a low chance of waste recycling or re-use in those
domains. However, proper maintenance plans can extend product lifetime, especially
equipment, which is positively perceived by strategic investors. The lower complexity
of business models and operational processes has allowed those companies to imple-
ment circular economy-based business models much more easily.

To sum-up our findings related to country and industry fixed effects, we note that
the marginal effect of different circular economy metrics on the corporate financial
performance is not significantly conditioned by institutional factors or challenges
driven by industry-specific challenges.
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5. Discussion

Our results reveal several insights concerning corporate financial performance and
corporate circular economy performance. There are various circular economy busi-
ness models that combine different strategies that refer to specific criteria concerning:
characteristics of resources regeneration (e.g., use of renewable energy, waste recy-
cling), possibility to share products and services (e.g., product lease, collaborative use
of services), increase of resources productivity (e.g., waste reduction, make-to-order
production models), focus on the circular flow of materials (e.g., remanufacture,
recycle, resource recovery, upcycling), dematerialization (e.g., shift physical products,
processes or services to virtual), and open innovation and knowledge exchange (e.g.,
3D printing, best practice sharing) (Lewandowski, 2016). These types of circular
economy-oriented strategies have significant implications on corporate financial per-
formance through impact on various business areas, such as strategic planning, cost
management, supply chain management, quality management, environmental man-
agement, process management, logistics and reverse logistics, service management,
and research and development (Barros et al., 2021; Shehzad et al., 2020). The main
impact on those areas is translated to cost savings. However, there is an impact as
well on the selling model, especially in supply chain management and R&D capabil-
ities. On the one hand, both effects impact the short-term corporate financial per-
formance, including asset profitability. On the other hand, there is an indirect effect
apparent in the long term that is determined by the pressure of the capital markets
and the effect of institutional factors on promoting and supporting transition of busi-
ness models to a circular economy.

The results in this study focus on the increase on resources productivity, the effect-
iveness of waste management, and the impact of integrated quality management sys-
tems on corporate financial performance. Based on the econometric analysis, we
partially confirm the hypotheses H1 and H2 that underline an increase in resource
productivity and improvement on waste management, leading to lower costs of cap-
ital, which ensure higher economic value add and sustainable corporate growth.
Therefore, the transition to a circular economy can generate benefits for firms only
in the long term (Moric et al, 2020) and with the condition that shareholders’
expectations are met (Maitre-Ekern, 2017; Naseem et al., 2021).

Shareholders are not concerned with how managers achieve their expectations,
including those related to sustainability, which is why implementing and consolidat-
ing an integrated quality management system is at managers’ discretion. Therefore,
the cost of capital, incorporating investors’ expectations through the measure of risk
premium, is less affected. However, our results show that such a quality management
system affects corporate financial performance negatively, regarding assets profitabil-
ity, mainly driven by the short-term impact of initial investment costs (Shah et al,
2019; Svensson & Funck, 2019) required by changes planned to gain new dynamic
capabilities in terms of new advanced production technology, knowledge manage-
ment, intellectual capital, or process optimization (Awan & Sroufe, 2022). Therefore,
an increase in product durability, continuous improvements on the design of the
processes, or active efforts on running value stream mapping and implementing lean
strategic thinking initiatives represent a way towards a circular economy. However,
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the decision on this direction is mainly dependent on management discretionary
choice and less on capital markets pressure, or national regulation requirements.

Management’s commitment to the firm’s objectives is essential and can be partially
ensured through a bonus payment policy promoting the transition to a circular econ-
omy. However, firms’ objectives should be clearly stated concerning the path towards
a circular economy business model, which is why it is essential that firms devise a
transparent and viable long-term strategy, because the strategy is the most important
dimension (Di Vaio et al., 2022). Our results indicate that a CSR strategy imple-
mented with the support of governance processes leads to a slight increase in the
weighted cost of capital. However, those results show just the short-term perspective
of the transformation process of the business model towards a circular economy.
Additionally, the results demonstrate how important it is that a firm’s strategy does
not address its social and environmental risks in an isolated manner but instead con-
sider the financial impact properly as well. Otherwise, the synergy effects when imple-
menting a circular economy reduce drastically. That is why integrated strategic
thinking about the transition toward a circular economy is necessary, involving not
only changes in the product design, changes to the manufacturing process design by
focusing on supply loops, or strengthening the strategic sourcing operations, but also
changes to the sales model and cost structure objectives, or changes to governance
mechanisms and tools ensuring a proper monitoring of progress towards a circular
economy business model (Lewandowski, 2016). Therefore, firms should search for
comprehensive reporting frameworks meant to ensure proper accountability regarding
sustainability and circular economy objectives (Di Vaio et al., 2022), which can give
firms a starting point for future benchmarking analysis if the corporate circular econ-
omy dashboard harmonizes on the firm level, at least limited to industry groups and
regional clusters. It is only in this way that firms can transform its dynamic capabil-
ities that ensure pollution prevention, product stewardship, material use standardiza-
tion, processes optimization, and sustainable development in general, into a
competitive advantage.

These potential benefits can be obtained through management commitment to cor-
porate circular economy objectives via the more coordinated direction of govern-
ments and capital markets as well. The pressure of the capital markets on firms to
move toward a circular economy business model is highly conditioned by the incen-
tives provided through public policies, meaning that the state should become more
involved in firms’ circular economy initiatives, by providing different forms of finan-
cial support and ensuring platforms of communication and cooperation that build up
networks of long-term collaboration within the same industry (Goyal et al., 2022;
Maitre-Ekern, 2017).

It must be recognized that the transition to a circular economy is not just a
national objective emphasized by countries commitments to SDGs but much
more. Limited resources, in parallel with an exponential demographic increase,
requires drastic decisions that should be aimed toward ensuring sustainable con-
sumption and production. This means that firms, supported by governments,
become factors of change among consumers, influencing their consumption behav-
iour and preferences.



24 M. SARFRAZ ET AL.

Generally, the voluntary transformation towards circular economy is expected to
be more beneficial in the longterm, compared with the transformation determined
through mandatory changes directed by regulations and non-compliance costs. As
such, firms and governments should work together to be more transparent and
cooperate on increasing public awareness concerning the need to move toward a cir-
cular economy. Afterall, implementation of a circular economy should be perceived
as a potential source of self-financing resources in the long term, if management,
shareholders, and the other stakeholders prove their commitment to the principles of
circular economy (Aranda-Usén et al., 2019; Gongalves et al., 2022).

This study has some limitations, which relate to the small sample of countries con-
sidered in the analysis, and as such further research is planned that is focused on
emerging economies. This study highlights the need to study the link between corpor-
ate financial performance and corporate circular economy performance, considering
the moderating effect of the capital markets as well. Nonetheless, this analysis could
be extended to the regional level, to consider the macroeconomic measures of circular
economy performance, to gain a better understanding of the lack of harmonized and
coordinated efforts to implement circular economy initiatives.

6. Conclusion

Our study aimed to assess the relationship between corporate financial performance
and the performance measures of the circular economy through multivariate econo-
metric estimations using data extracted from the Refinitiv database. Therefore, our
aim was to fill in a gap in the literature concerning the link between corporate finan-
cial performance and corporate circular performance (Aranda-Usén et al., 2019;
Gongalves et al., 2022). Consequently, managers are less likely to choose to transition
toward the circular economy business model if they do not perceive long-term bene-
fits that exceed the initial investment costs.

The results demonstrate that firms are trying to optimize the use of their resources
by adopting different strategies toward the circular economy that look for an increase
in resource productivity and the use of more renewable resources. For example, agile
production processes aim to lead to sustainable consumption and production (Goyal
et al., 2022; Lewandowski, 2016). The results show that corporate financial perform-
ance is sensitive to shareholders’ expectations, including expectations regarding sus-
tainability and circular economy-based objectives because the weighted cost of capital
is negatively affected by adapting business models to align with circular econ-
omy principles.

However, efforts made by firms in their attempts to transform their business
model to align with circular economy principles become effective only with the sup-
port of the institutional factor that must promote and support corporate circular
economy initiatives (Di Vaio et al., 2022; Walker et al., 2021).
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