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ABSTRACT

Circular economy (CE) is a method to make the best use of available resources. Some
economic drivers that may influence firms to execute CE are utilization rate of fixed
assets (URFA), average fixed assets (AFA), return on investment (ROI), and earnings
before interest and taxes (EBIT). This study aims to investigate which economic drivers
influence firms to execute CE. Using a sample of 100 Forbes firms from 2009 to 2018,
we find that the lower the URFA, the more actively firms should execute CE. In addition,
the higher the AFA, the more actively firms should execute CE because it can help them
get rid of the inefficient situations. This study emphasizes the specific methods on how
to “produce more with less.” These specific methods are defined as “high efficiency”
methods in this paper. They can be used to help firms execute CE.

Keywords: circular economy, economic drivers, produce more with less,
inefficient situations, high efficiency methods.

1. Introduction

Circular economy (CE) is a method to make the best use of available resources or
“produce more with less.” CE is about profit maximization and cost minimization. It can
help firms get more profit by saving cost and increasing revenue and become profitable
in the long term. CE also enables firms to gain competitive advantages. Hence, execute
CE is crucial for firms (Lieder and Rashid 2016; Muduli et al. 2013; Stahel 2013).

Gusmerotti (2019) identified some drivers that may influence firms to execute CE.
These are economic drivers, environmental drivers, risk drivers, employee drivers, and
regulatory drivers. Gusmerotti (2019) found that only economic drivers can significantly
influence firms to execute CE but did not specify which economy drivers. Prior literature
finds several specific economic drivers that may influence firms to execute CE. They are
utilization rate of fixed assets (URFA), average fixed assets (AFA), return on investment
(ROI), and earnings before interest and taxes (EBIT) (Bechtel 2013; Burklin 2019;
Gorman 2000; Romero and Molina 2012).
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Basing on the above discussion, this study aims to investigate which economic drivers
influence firms to execute CE. It then emphasizes how to “produce more with less.”
Following, this study puts forward suggestions to help inefficient firms make the best
use of available resources.

Identifying the economic drivers that influence firms to execute CE is important. Doing
so can help firms make the best use of available resources. These firms know they
should “produce more with less,” but they can only do so concretely when they
determine the economic drivers. They can come up with targeted methods then. If firms
ignore the importance of finding which economic drivers influence the execution of CE,
then they cannot detect changes in these drivers. Some economic drivers are changing
abnormally and badly, and firms cannot detect them in time. Consequently, they fail to
make the best use of available resources or put themselves in an inefficient situation
(George 2015; Stahel 2013; Xinan and Yanfu 2011).

This study uses multivariate regression analysis and correlation analysis as
methodology to investigate which economic drivers influence firms to execute CE. This
study finds that the lower the URFA, the more actively firms should execute CE.

This study makes three contributions. Most importantly, this study is the first to identify
which economic drivers influence firms to execute CE. Second, it develops Linder and
Williander’ (2017) idea to “produce more with less.” This innovative study emphasizes
specific methods on how to “produce more with less.” Finally, this study defines these
specific methods as “high efficiency” methods. They can be used to help firms get rid of
the inefficient situations. As these firms cannot make the best use of resources. They
are very eager to get out of these inefficient situations. Our “high efficiency” methods
can give these firms suggestions that can help them overcome inefficiency and execute
CE.

The remainder of this paper includes four sections. In the second section, we review
relevant literature and propose four hypotheses. In the third section, we focus on the
research methodology and empirical results to corroborate the hypotheses and present
the findings. In the next section, we explain the main results and discuss the findings.
We also make several suggestions to help the inefficient firms. In the last section, we
conclude.

2. Literature review and hypothesis development

CE is distinguished from other types of economy. CE is making the best use of available
resources. Only a few drivers may influence firms to execute CE because most drivers
are unrelated to making the best use of resources (Moraga 2019). On another CE-
related research, Gusmerotti (2019) identified a few drivers that may influence firms to
execute CE. These are economic drivers, environmental drivers, and regulatory drivers.
Gusmerotti (2019) found that only economic drivers can influence firms to execute CE.

To further study which specific economic drivers may influence firms to execute CE,
they must be identified. To identify these drivers, Bonviu (2014) suggested to examine
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whether they are involved in CE activities. If they are involved in CE activities, then they
are the specific economic drivers may influence firms to execute CE. CE activities are
the several activities involved in business operations (EMF 2015). For example, they
can be cost-saving, fixed assets disposal, and investment activities.

Four specific economic drivers meet the conditions and can be the specific economic
drivers that influence firms to execute CE. These are URFA, AFA, ROI, and EBIT
(Bechtel 2013; Biirklin 2019; Gorman 2000; Romero and Molina 2012).

URFA is also known as fixed assets turnover. Sunjoko and Arilyn (2016) and Filbeck
and Gorman (2000) mentioned it is commonly used in resource intensive industries.
These industries require firms to make the best use of available resources. URFA can
show whether firms make the best use of their fixed assets or not. It measures how
much benefits that every dollar of fixed assets can create. Low URFA indicates firms
only make little use of fixed assets (Filbeck and Gorman 2000). Hence, we posit that
when URFA decreases, firms should more actively execute CE.

H1: URFA negatively influences firms to execute CE: when URFA decreases, firms
should more actively execute CE.

AFA is a kind of fixed assets (Constand 1991). Romero and Molina (2012) mentioned
fixed assets should be primarily considered when firms attempt to adopt CE because
fixed assets are also available resources for firms. Increase of AFA urges managers to
find ways to manage and make full use of them. We thus posit that when their AFA
increases, firms should more actively execute CE. We empirically predict a positive
relationship between them.

H2: AFA positively influences firms to execute CE: when their AFA increases, firms
should more actively execute CE.

The next economic driver is ROI. Bechtel (2013) established a link between CE and
sustainable development by executing effective management of investments. Bechtel
(2013) found that when firms receive sufficient ROI, their motivation to execute CE
increases. We empirically predicted the following:

H3: ROI positively influences firms to execute CE: when their ROl increases, firms
should more actively execute CE.

EBIT is the last economic driver. Burklin (2019) mentioned that as their EBIT decreases,
firms should more actively execute CE to make progress or recover from damage in the
future. We therefore empirically predicted that

H4: EBIT negatively influences firms to execute CE: when their EBIT decreases, firms
should more actively execute CE.
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3. Research methodology

Data and sample collection

This research uses a sample of 100 Forbes firms from 2009 to 2018. It includes
financial data of ROI, EBIT, AFA, and URFA and firms’ accumulative time length for
executing CE. This sample is drawn from NASDAQ, Bloomberg database, Yahoo
Finance, Market screener, and some firms’ corporate social responsibility reports.

Data collection involves searching and selecting the firms that are eligible as the Forbes
Top 100 firms (Forbes 2019). As targeted firms, most of them have experience in
executing CE. This process yields a final sample of 940 firm-year observations.

Measurement of CE

Moraga (2019) found that measuring CE differs from measuring other types of economy.
CE cannot be directly measured by firm profitability. CE includes short-term, long-term,
and other non-monetary benefits like social and environmental benefits. Only
considering one of them can lead to inaccurate results.

Seeing that CE is not an unchanging process, firms constantly adjust their CE based on
operating conditions instead of executing it all the time. Most firms may only use CE to
help them get rid of bad operating conditions. Franklin, Figge, and Canning (2016) put
forward a solution. That is measuring CE by accumulative time length that firms execute
CE. Doing so is a flexible way to measure CE.

The range of CE is from 0 to 10 because it is in line with this 10-year research scope.
When firms get “0” for their accumulative time length of executing CE, they have not
started to execute CE yet. If the accumulative time length increases, they should
actively execute CE. If the accumulative time length is unchanged, then stopping
executing CE is better for firms.

Measurement of economic drivers

The four economic drivers that may influence firms to execute CE are URFA, AFA, ROI,
and EBIT. Among them, URFA and AFA are involved in firms’ fixed assets. URFA and
AFA can be measured by usage efficiency of fixed assets and amount of fixed assets,
respectively. ROI can be measured by the amount of return on a particular investment.
EBIT can be measured by firms’ net income excluding income tax and interest
expenses.

Research model
We estimate the following multivariate regression model to test which economic drivers
can influence firms to execute CE. It is also used to verify the four hypotheses.
Y (CE) = Bo + B1 URFA+ B, AFA + B3 ROI +34, EBIT+ ¢ (1)
Where CE is measured by the accumulated time length that firms execute CE. It is the

dependent variable. URFA is the utilization rate of fixed assets, AFA is average fixed
assets, ROI is return on investment, and EBIT is earnings before interest and taxes.
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They are independent variables. To test H1, we expect that URFA and CE can be
negatively correlated. To test H2, we expect AFA and CE to positively correlated. For
H3, the relationship between ROI and CE is expected to be positive. For H4, the
relationship between EBIT and CE is expected to be negative. Table 1 shows the

definitions of the variables and the sign of the hypothesis tested.

Table 1: Variable Definitions

Variables Definition Data Source|Observation| H(sign)
It is a method to make the best use of the| Bloomberg,
CE available resources (Moraga 2019). It is| Market
measured by accumulative years that firms| screener, 940
execute CE (Franklin Figge and Canning| Yahoo
2016). Finance
Bloomberg,
It is the ratio of sales to the value of fixed. NASDAQ
UREA assets, whlch indicates how efficientlyy Market 649 H1: ()
firms use fixed assets to generate sales| screener,
(Warrad Omari 2015). Yahoo
Finance
NASDAQ
It refers to the average of the sum off Market
AFA current year's and previous year's fixed| screener, 649 H2: (+)
assets (Constand 1991). Yahoo
Finance
. Bloomberg,
It is a performance measure used to NASDAQ
ROI evaluate the efficiency of an investment ' 940 H3: (+)
Market
(Bechtel 2013).
screener
Bloomberg,
It is a measure of firms’ profit that includes Nf/li?ké?’
EBIT all incomes and expenses except interest 606 H4: (-)
. o screener,
and income tax expenses (Burklin 2019).
Yahoo
Finance
4. Results
Descriptive analysis

We conduct the summary and descriptive analysis to show the frequency of CE. Given
that CE can be measured by the accumulated time length that firms execute CE, we
can directly summarize the accumulated time length that firms execute CE to obtain the
frequency of CE. Table 2 reports the results of summary and descriptive analysis. The
range of CE is from 0 to 10, corresponding to the 10-year research scope. It shows
13.62% of the firms get “0” year. According to the measurement of CE, it means they
have not begun to execute CE. In comparison, 86.38% of the firms have begun to
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execute CE. A downward trend can be observed from accumulated 1 year that firms
execute CE to accumulated 10 years that firms execute CE. As the accumulated time
length that firms execute CE increases, the less firms actively keep executing it.

Table 2: Summary and Descriptive Statistics of CE

CE | Frequency | Percent | Cumulative Frequency
0 90 13.62% 13.62%
1 70 10.59% 24.21%
2 70 10.59% 34.80%
3 68 10.29% 45.08%
4 66 9.98% 55.07%
5 59 8.93% 63.99%
6 57 8.62% 72.62%
7 53 8.02% 80.64%
8 50 7.56% 88.20%
9 43 6.51% 94.70%

10 35 5.30% 100.00%

Correlation analysis

Table 3 presents the results of correlation analysis. It reports the correlations among CE
and the economic drivers. The magnitude of these coefficients shows that
multicollinearity is not a serious concern in the estimation of the multivariate regression
model. For the correlations between URFA and CE, the Pearson’s correlation coefficient
is -0.208 and significant. URFA is negatively correlated with CE, following the expected
direction of H1. The lower the URFA, the more actively firms should execute CE. The
correlation between AFA and CE is significant and in the expected positive direction of
H2. The higher the AFA, the more actively firms should execute CE. For the
correlations between ROI and CE, the Pearson’s correlation coefficient is -0.037, and
their relation is not significant. For the correlations between EBIT and CE, the Pearson’s
correlation coefficient is 0.035, and it is not significant as well.

Table 3: Correlation Matrix

Variables (1) (2) (3) 4) (5)
(1) ROI 1.000
(2) AFA 0.068** 1.000
(3) EBIT 0.049 0.072** 1.000
(4) URFA -0.018 -0.083** -0.049 1.000
(5) CE -0.037 0.077* 0.035 -0.208*** é.OO
\Variable definitions are in Table 1.
** shows significance at the .05 level.
*** shows significance at the .01 level.
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Multivariate regression analysis

Table 4 presents the results of multivariate regression analysis for Equation (1). The
model aims to predict which economic drivers influence firms to execute CE. URFA has
a negative coefficient, thus confirming the negative correlation between URFA and CE.
The expected direction is consistent with the direction of H1. To test the H1, the
coefficient on URFA is significantly negative (p<0.001), so H1 is corroborated and
accepted. The lower the URFA, the more actively firms should execute CE.

As expected, the coefficient on AFA is significantly positive (p=0.001, two tailed). This
result indicates a positive correlation between AFA and CE, thus corroborating and
accepting H2. AFA positively influences firms to execute CE. When their AFA increases,
firms should more actively execute CE.

With regard to ROI, the coefficient is negative but not significant (p=0.275), indicating no
significant relationship between ROI and CE. Thus, H3 is not corroborated and
accepted. Similarly, the results confirm that EBIT is not significantly associated with CE
(p=0.365). Therefore, H4 is rejected.

The significant coefficient represents a mean change response of a unit change in the
predictor while keeping other predictors in the model constant. It still can draw
significant conclusions about how changes in the economic drivers are associated with
changes in CE.

Table 4: Result of Multivariate Regression Analysis

Hypothesis
Variables and Coefficient. t-value p-value Significance
Expected Sign
URFA H1 (-) -0.046*** -5.25 0.000 Frx
AFA H2 (+) 0.000* 1.74 0.083 *
ROI H3 -0.011 -1.09 0.275
EBIT H4 0.000 -0.91 0.365
Constant 4.766 26.75 0.000
Mean dependent variable 4.265 | SD dependent variable 3.077
R-squared 0.050 | Number of observation 649.000
F-test 8.441 | Prob > F 0.000
Akaike criterion (AIC) 3272.426 | Bayesian Criterion (BIC) 3285.852

*** shows significance at the .01 level (two tailed).
** shows significance at the .05 level (two tailed).
* shows significance at the .1 level (two tailed).
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5. Discussion

Explanation of main results

This study has two main results. First, the lower the URFA, the more actively firms
should execute CE. We have two explanations for this finding. First, when URFA
decreases, firms can only use one dollar of fixed assets to create lesser benefits. Under
such circumstances, they cannot make the best use of available resources. They only
“produce less with more.” If they want to change this situation, they should more actively
execute CE to “produce more with less.” To help firms make the best use of available
resources, we suggest they use “high efficiency” method that is previously defined. They
can use low-cost, higher-utilization materials to save costs and increase sales revenue.
They also can obsolete the inefficient equipment to decrease useless fixed assets. After
doing these, they can make the best use of fixed assets and “produce more with less.”

Second, when firms were under the pressure of environmental regulations, they are
required to invest money to update equipment or facilities. Although these new
equipment and facilities can make full use of resources, a time delay occurs before the
new fixed assets start generating benefits. The situation causes firms’ URFA to
decrease. If they want to get rid of this situation, they should more actively execute CE,
that is, to make the best use of resources to earn more benefits and cover the cost. We
suggest firms to make the best use of their existing fixed assets to generate more
benefits based on the “high efficiency” method. We also suggest them to follow the win—
win strategy (Miroshnychenko 2017). It can help them realize considerable economic
benefits while undertaking environmental responsibilities.

The second main result shows that the higher the AFA, the more actively firms should
execute CE. Constand (1991) mentioned that AFA refers to the average of the sum of
current year’'s and previous year’s fixed assets. When AFA increases year by year, the
fixed assets also increase. Seeing that fixed assets are also available resources for
firms, these increasing available resource should be well managed and used efficiently.
Under such circumstances, if firms want to make the best use of these available
resources, they should more actively execute CE. To help firms avoid an “inefficient
situation,” we suggest translating the increasing fixed assets into present fixed assets.
Firms can then make the best use of more available resources and create more
benefits.

Limitations

This research has three limitations. First, a part of the financial data is incomplete.
Some firms’ early financial data cannot be found, especially from 2009 to 2012. Next,
when we measure the execution of CE, we use the “accumulated years that firms
implement CE.” We only consider it and treat other factors as constant, making the
measurement under ideal conditions. Lastly, the sample is not large enough to make
suggestions for the whole industry to “produce more with less.” The suggestions lack
wide applicability.

Reliability and validity
All the target firms of this research are listed firms. They have obligation to legally open
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their financial conditions accurately, so the data sources are unbiased and traceable.
Table 7 is the output of variance inflation factor (VIF) test. The VIF values of AFA and
EBIT are 2.482 and 2.47, respectively. This finding indicates a little multicollinearity that
can still be tolerated. For the VIF values of URFA and ROI, the issue of multicollinearity
does not exist. With all the results, VIFs are satisfactory.

Table 7 Multicollinearity Test Result

VIF 1/VIF

AFA 2.482 403

EBIT 2.47 405

URFA 1.008 992

ROI 1.001 .999
Mean VIF 1.74

Theoretical Contribution

Most importantly, this study is the first to identify which economic drivers influence firms
to execute CE. Second, it develops Linder and Williander’s (2017) idea to “produce
more with less.” This innovative study emphasizes specific methods on how to “produce
more with less.” Finally, this study defines these specific methods as “high efficiency”
methods. They can be used to help firms in inefficient situations. As these firms cannot
make the best use of resources, they are very eager to get out of these inefficient
situations. Our “high efficiency” methods can give these firms suggestions and help
them overcome inefficiency and “produce more with less.”

6. Conclusion

The research aims to investigate which economic drivers influence firms to execute CE
and help firms “produce more with less.” Existing research does not specify which
economic drivers can influence firms to execute CE. Hence, this study helps to fill the
knowledge gap. We find that the lower the URFA and the higher the AFA, the more
actively firms should execute CE.

This study uses a sample of 100 Forbes firms from 2009 to 2018. We conduct
descriptive analysis, correlation analysis, and multivariate regression analysis to find out
the economic drivers that influence firms to execute CE. We then explain how and why
these economic drivers can influence firms to execute CE.

Based on the analyses of findings, we make some suggestions for firms to make the
best use of fixed assets and “produce more with less.” For the firms with lower URFA,
we suggest them to use “high efficiency” method. In particular, they should use low-cost,
higher-utilization materials to save costs and increase sales revenue. They also can
obsolete the inefficient equipment to decrease useless fixed assets. Then, they can get
rid of “inefficient situation” and “produce more with less.” For firms under the pressure of
environmental regulations, we suggest them to make the best use of their existing fixed
assets to generate more benefits based on the "high efficiency” method. We also
suggest them to follow the win—win strategy (Miroshnychenko 2017), which enables

366



Accountancy Business and the Public Interest 2021

them to realize considerable economic benefits while undertaking environmental
responsibilities. For firms with higher AFA, we suggest them to translate the increasing
fixed assets into present fixed assets. Then, they can make the best use of more
available resources and create more benefits.

This research has three limitations. A part of financial data is incomplete, the
measurement of CE is under the ideal conditions, and the sample of this research is not
large enough to make suggestions for the whole industry. Among CE studies, this work
IS unique because it provides a different view for firms to realize the goal of “produce
more with less.” It translates the idea to “produce more with less” into specific methods.
This study defines these specific methods as “high efficiency” methods. They can be
used to help firms get rid of inefficient situations. This study only takes the first step for
the related topic; it lays a foundation for further research. Future researchers can
explore more views on this basis. They can use improved methods and more complete
data to overcome the limitations and make suggestions with wide applicability for the
whole industry.

References

Bechtel, N., Bojko, R., & Volkel, R. (2013). Be in the loop: circular economy & strategic
sustainable development.

Bonviu, F. (2014). The European economy: From a linear to a circular
economy. Romanian J. Eur. Aff., 14, 78.

Barklin, N., & Wynants, J. (2020). Opening New Opportunities to Close the Loop: How
Technology Influences the Circular Economy. In Technology-Driven
Sustainability (pp. 219-240). Palgrave Macmillan, Cham.

Constand, R. L., Osteryoung, J. S., & Nast, D. A. (1991). Asset-based financing and the
determinants of capital structure in the small firm. In Advances in small
business finance (pp. 29-45). Springer, Dordrecht.

Ellen MacArthur Foundation (EMF), 2015. Circularity Indicators-An Approach Measure
Circularity. Methodology & Project Overview.

Filbeck, G. and Gorman, R.F., 2000. Capital structure and asset utilization: the case of
resource intensive industries. Resources Policy, 26(4), pp.211-218.
Franklin-Johnson, E., Figge, F. and Canning, L., 2016. Resource duration as a
managerial indicator for Circular Economy performance. Journal of Cleaner

Production, 133, pp.589-598.

Forbes., 2019. The World's Largest Public Companies.

George, D.A,, Lin, B.C.A. and Chen, Y., 2015. A circular economy model of economic
growth. Environmental modelling & software, 73, pp.60-63.

Gusmerotti, N.M., Testa, F., Corsini, F., Pretner, G. and Iraldo, F., 2019. Drivers and
approaches to the circular economy in manufacturing firms. Journal of
Cleaner Production, 230, pp.314-327.

Lieder, M. and Rashid, A., 2016. Towards circular economy implementation: a
comprehensive review in context of manufacturing industry. Journal of cleaner
production, 115, pp.36-51.

Linder, M. and Williander, M., 2017. Circular business model innovation: inherent

367



Accountancy Business and the Public Interest 2021

uncertainties. Business strategy and the environment, 26(2), pp.182-196.

Moraga, G., Huysveld, S., Mathieux, F., Blengini, G.A., Alaerts, L., Van Acker, K., De
Meester, S. and Dewulf, J., 2019. Circular economy indicators: What do they
measure?. Resources, Conservation and Recycling, 146, pp.452-461.

Miroshnychenko, I., Barontini, R. and Testa, F., 2017. Green practices and financial
performance: A global outlook. Journal of Cleaner Production, 147, pp.340-
351.

Muduli, K., Govindan, K., Barve, A. and Geng, Y., 2013. Barriers to green supply chain
management in Indian mining industries: a graph theoretic approach. Journal
of Cleaner Production, 47, pp.335-344.

Romero, D. and Molina, A., 2012, October. Green virtual enterprise breeding
environments: A sustainable industrial development model for a circular
economy. In Working Conference on Virtual Enterprises, pp. 427-436.
Springer, Berlin, Heidelberg.

Stahel, W.R., 2013. The business angle of a circular economy-higher competitiveness,
higher resource security and material efficiency. A new dynamic: Effective
business in a circular economy;, 1.

Sunjoko, M.I. and Arilyn, E.J., 2016. Effects of inventory turnover, total asset turnover,
fixed asset turnover, current ratio and average collection period on
profitability. Jurnal Bisnis dan Akuntansi, 18(1), pp.79-83.

Warrad, L. and Al Omari, R., 2015. The impact of turnover ratios on Jordanian services
sectors’ performance. Journal of modern accounting and auditing, 11(2),
pp.77-85.

Xinan, L. and Yanfu, L., 2011. Driving forces on China's circular economy: from
government's perspectives. Energy Procedia, 5, pp.297-301.

368



