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ABSTRACT: Circular Economy is a method to make best use of the available resources. 

There are some economic drivers may influence firm to execute a Circular Economy. These 

are Utilization Rate of Fixed Assets (URFA), Average Fixed Assets (AFA), Return on 

Investment (ROI), and Earnings Before Interest and Taxes (EBIT). This paper aims to 

investigate which economic drivers influence firm to execute Circular Economy. Using a 

sample of 100 Forbes firms from 2009 to 2018, this paper finds that the lower URFA, the 

more actively the firms should execute Circular Economy; and the higher AFA, the more 

actively that firms should execute CE, since CE and make best use of the available resources 

can help them get rid of the inefficient situations. This study put emphasis on the specific 

methods, 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 make best use of available 

resources .  
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I. INTRODUCTION 

Circular Economy (CE) is a method to make best use of available resources. In other words, 

it’s the method to “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. It also enable them to gain competitive advantages. 

Hence it’s very important for firms to execute a CE (Lieder and Rashid 2016; Muduli et al 

2013; Stahel 2013). 

Gusmerotti (2019) identified some drivers that may influence firm to execute CE. These 

are economic drivers, environmental drivers, risk drivers, employee driver and regulatory 

drivers. They only found economic drivers can significantly influence firm to execute CE, but 

didn’t specify which economy drivers that influence firm to execute CE. Prior literature 

found that, there are several specific economic drivers that may influence firm 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; Bürklin 

2019; Gorman 2000; Romero and Molina; 2012). 

Based on above, this paper aims to investigate which economic drivers influence firms to 

execute CE. Then, it put emphasis on how to “produce more with less”. Based on that, this 

paper put forward suggestions to help inefficient firms make best use of available resources, 

and realize “produce more with less”.   

It’s important to find the economic drivers that influence firm to execute CE. Because it 

can help firms make best use of available resources. To achieve that, these firms know they 

should “produce more with less”, but how can they do concretely? Only they find such 

economic drivers, they can come up with the targeted methods to help firms. If firms ignore 

the importance to find which economic drivers influence firm to execute CE, they can’t   

detect changes of these drivers. Once some economic drivers are changing abnormally and 

badly, firms can’t detect them in time. Then they fail to make best use of available resources, 

or put themselves in a inefficient situation (George 2015; Stahel 2013; Xinan and Yanfu 

2011). 

This paper used multivariate regression analysis and correlation analysis as methodology, 

to investigate which economic drivers influence firms to execute CE. It finds that the lower 

URFA, the more actively the firm should execute circular economy. 

This paper can make three contributions. Most importantly, this is the first study to identify 

which economic drivers influence firm to execute Circular Economy. Secondly, it develops 

Linder and Williander’ (2017) idea “produce more with less”. Because it’s innovative to put 

emphasis on specific methods, how to “produce more with less”. Finally, this paper defines 

these specific methods as “high efficiency” methods. They can be used to help firms get rid 

of the inefficient situations. For theses firms, they can’t make best use of resources. They are 

very eager to get out of these inefficient situations. Our “high efficiency” methods can give 

these firms suggestions, help them get over inefficiency and realize “produce more with less”.  

The remainder part of this paper includes four sections. For the second section, I review 

relevant literature and propose four hypotheses. For the third section, I focus on the research 



  

methodology and empirical results, to corroborate hypotheses and put forward findings. In 

next section, I explain the main results and discuss the findings. I also make several 

suggestions to help the inefficient firms. In the last section, I make a conclusion about the 

paper.     

 

II. LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT 

CE is distinguished from other economy. Because CE pays attention to make best use of 

available resources. There are only a few drivers may influence firms to execute CE, because 

most drivers are unrelated to make best use of resources (Moraga 2019). On another CE 

related research, Gusmerotti (2019) identified a few drivers that may influence firm to 

execute CE. These are economic drivers, environmental drivers and regulatory drivers. And 

they only found economic drivers can influence firms to execute CE.    

To further study which specific economic drivers may influence firm to execute CE, it 

requires to identify what they are. In order to identify specific economic drivers, Bonviu 

(2014) suggested to examine whether they are involved in CE activities. If they were 

involved in CE activities, they were the specific economic drivers may influence firm to 

execute CE. But what are the CE activities? EMF (2015) found they are the several activities 

that involved in business operations. For example, they can be the cost saving activities, fixed 

assets disposal activities, and investment activities.  

Based on above, there are four specific economic drivers meet the conditions, and can be 

the specific economic drivers that may influence firm to execute CE. These are Utilization 

Rate of Fixed Assets (URFA), Average Fixed Assets (AFA), Return on Investment (ROI), and 

Earnings Before Interest and Taxes (EBIT). (Bechtel 2013; Bürklin 2019; Gorman 2000; 

Romero and Molina; 2012). 

  URFA is one of the economic drivers, also known as Fixed Assets Turnover. Sunjoko and 

Arilyn (2016), also Filbeck and Gorman (2000) mentioned it was commonly used in  

resource intensive industries. These industries require firms to make best use of available 

resources. URFA can show whether firms make best use of their fixed assets or not. Because 

it measures how much benefits that every dollar of fixed assets can create. The low URFA 

indicates firms only make little use of fixed assets(Filbeck and Gorman 2000). Hence it can 

posited that when URFA decreased, the firm should more actively execute CE. 

 

H1:URFA negatively influence firm to execute CE: when URFA decreased, the firm should 

more actively execute CE. 

 

AFA is another economic drivers, it’s a kind of fixed assets (Constand 1991). Romero and 

Molina (2012) mentioned fixed assets should be primarily considered when a firm attempted 

to adopt CE. Because fixed assets are also the available resource for firms. Increase of AFA 

urge managers to find ways to manage and make full use of them. It can posited that when 

firm’s AFA increased, the firm should more actively execute CE. It could be empirically 

predicted there is a positive relationship between them.  

 



  

H2: AFA positively influence firm to execute CE: when firm’s AFA increased, the firm 

should more actively execute CE. 

 

  Next economic driver is ROI. Bechtel’(2013) established a link between CE and 

sustainable development through executing effective management of investments. They 

found when they received sufficient return form investment, it might cause their motivation 

to execute CE increase. It could be empirically predicted as follows: 

 

   H3: ROI positively influence firm to execute CE: when firm’s ROI increased, the firm 

should more actively execute CE. 

 

 

  EBIT is the last economic driver. In Bürklin’ (2019) paper, they mentioned that with the 

decline of firm’s EBIT, they were more actively to execute CE to make progress or recover 

damage in future. It could be empirically predicted as follows: 

 

H4: EBIT negatively influence firm to execute CE: when firm’s EBIT decreased, the firm 

should more actively execute CE. 

 

III. RESEARCH METHODOLOGY AND RESULTS 

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 firm’s accumulative time length that execute CE. 

This sample is drawn from NASDAQ, Bloomberg database, Yahoo Finance, Marketscreener, 

and some firm’s corporate social responsibility report.  

  Data collection process comprised search and select the firms which are eligible as the 

Forbes Top 100 firms (Forbes 2019). As targeted firms, most of them have experience in 

executing CE. This process help yield a final sample of 940 firm-year observations.  

Measurement of CE  

Moraga (2019) found measured CE was different form measured other economy. Because 

CE can’t be directly measured by firm’s profitability. CE contained short-term benefits, 

long-term benefits, and other non-monetary benefits like social and environmental benefits. 

Only considered one of them could cause inaccurate results.  

Considering CE is not an unchanging process, firms constantly adjust their CE based on 

operating condition, instead of executing it all the time. Most firms may only use CE to help 

them get rid of bad operating conditions. Hence, Franklin, Figge, and Canning’ (2016) put 

forward a solution. Measuring CE by accumulative time length that firm executes CE. It’s a 

flexible way to measure CE.  

The range of CE is from 0 to 10, because it accords with this 10-year research scope. When 

a firm get “0” about their accumulative time length that execute CE, it means they haven’t 



  

started to executed CE yet. If the accumulative time length increases, they should actively 

execute CE. But if the accumulative time length stay unchanged, it's better for them to stop 

executing CE.   

Measurement of Economic Drivers 

There are four economic drivers may influence firm to execute CE. They are URFA, AFA, 

ROI, and EBIT. Among them, URFA and AFA are both involved in firm’s fixed assets. They 

can be measured by usage efficiency of fixed assets and amount of fixed assets respectively. 

ROI can be measured by amount of return on a particular investment and EBIT can be 

measured by firm’s net income exclude income tax expense and interest expenses.  

Research Model 

I estimate the following multivariate regression model to test which economic drivers can 

influence firm to execute CE, it was also used to verify the four Hypotheses: 

 

Y(CE) = β0 + β1 URFA+ β2 AFA + β3 ROI +β4 EBIT+ ɛ  (1) 

 

Where CE is Circular Economy and measured by the accumulated time length that firm 

executes CE. It’s 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. They are independent variables. 

As we discussed previously, to test Hypothesis 1, I expect that URFA and CE can be 

negatively correlated. To test Hypothesis 2, I expect AFA and CE to positively correlated. For 

Hypothesis 3, the relationship between ROI and CE is expected to positive, and for 

Hypothesis 4, the relationship between EBIT and CE is expected to negative.        

Table 1 shows the definitions of the variables and the sign of the hypothesis tested. 

 

Results 

Descriptive Analysis 

I conduct the summary and descriptive analysis to show the frequency of CE. Since CE can 

be measured by the accumulated time length that firm executes CE, we can directly 

summarize the accumulated time length that firm executes 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 haven’t begun to execute CE. In 

comparison, 86.38% of the other firms have begun to execute CE. From accumulated 1 year 

that firm executes CE to accumulated 10 years that firm executes CE, it shows a downward 

trend. With increasing of the accumulated time length that firm executes CE, less and less 

firms actively keep executing it.   



  

Table 1 

Variable Definitions 

Variables Definition Data Source  Observation Hypothesis (sign) 

CE  

(Circular Economy) 

It’s a method to make best use of the available resources 

(Moraga 2019). Measured by accumulative years that firm execute 

Circular Economy (Franklin Figge and Canning 2016).  

Bloomberg, 

Marketscreener, 

Yahoo Finance 

940  

URFA 

Utilization rate of fixed assets is the ratio of sales to the value of 

fixed assets, which indicates how efficient the firm uses fixed assets 

to generate sales (Warrad Omari 2015). 

Bloomberg, NASDAQ  

Marketscreener, 

Yahoo Finance 

649 H1: (-) 

AFA 
Average fixed assets refers to the average of the sum of current 

year's and previous year's fixed assets (Constand 1991). 

NASDAQ 

Marketscreener,  

Yahoo Finance 

649 H2: (+) 

ROI 
Return on investment is a performance measure used to evaluate the 

efficiency of an investment (Bechtel 2013). 

Bloomberg, NASDAQ,  

Marketscreener 
940 H3: (+) 

EBIT  

Earnings before interest and taxes is a measure of a firm's profit 

which includes all incomes and expenses except interest expenses 

and income tax expenses (Bürklin 2019). 

Bloomberg, NASDAQ,  

Marketscreener, 

Yahoo Finance 

606 H4: (-) 



  

Table 2 

Summary and Descriptive Statistics of CE 

 

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 was 

-0.208 and significant. It shows URFA is negatively correlated with CE, they had expected 

direction as the Hypothesis 1. It means the lower URFA, the more actively the firm should 

execute CE. The correlation between AFA and CE is significant and in the expected 

positively direction as Hypothesis 2. It indicates that the higher AFA, the more actively the 

firm should execute CE.   

For the correlations between ROI and CE, the Pearson’s correlation coefficient was -0.037, 

their relation was not significant. For the correlations between EBIT and CE, the Pearson’s 

correlation coefficient was 0.035, it’s not significant either. 

  

 

CE (Circular Economy) 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% 



  

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*** 1.000 

Variable definitions are in the Table 1 

**shows significance at the .05 level 

*** shows significance at the .01 level 

 

Multivariate Regression Analysis 

Table 4 below presents the results of multivariate regression analysis for Equation (1). The 

model aims to predict which economic drivers influence firms to execute CE. As presented in 

the table, URFA has a negative coefficient, thus it confirms the negative correlation between 

URFA and CE. It's worth noting that the expected direction was consistent with the direction 

of Hypothesis 1. To test the Hypothesis 1, the coefficient on URFA is significantly negative 

(p<0.001), the Hypothesis 1 was corroborated and accepted. Hence the lower Utilization Rate 

of Fixed Assets stimulates, the more actively the firm should execute Circular Economy.  

Also as expected, the coefficient on AFA is significantly positive (p=0.001 two tailed). It 

indicates that there is a positive correlation between AFA and CE. I can thus corroborate and 

accept Hypothesis 2, confirming AFA positively influence firm to execute CE, when firm’s 

AFA increased, the firm should more actively execute CE. 

With regard to the coefficient of ROI, the coefficient is negative but not significant 

(p=0.275), indicating there was no significant relationship between ROI and CE. Thus the 

Hypothesis 3 wasn’t corroborated and accepted based on the results. Similarly, the results 

confirm that variable EBIT appears not to be significantly associated with the CE (p=0.365). 

Therefore Hypothesis 3 couldn’t be accepted.  

The R-squared (5%) in this research is low, it indicates that the regression model explained 

few of the variability of the response data around its mean, and few data points fell on the 

fitted regression line. However, the significant coefficient still 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 the Circular Economy.  



  

 



  

 

Table 4 

 Result of Multivariate Regression Analysis 

 

  

 Variables 

Hypothesis 

 and 

Expected Sign 

Coefficient. t-value p-value Significance 

URFA H1 (-) -0.046*** -5.25 0.000 *** 

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) 



  

IV. DISCUSSION 

  Explanation of Main Results 

There are two main results. The first one shows that the lower URFA, the more actively the 

firm should execute CE. There are two explanations for this finding.  

Firstly, when URFA decreased, the firm can only use one dollar of fixed assets to create 

lesser benefits. Under such circumstances, they didn’t make best use of available resource. 

They just “produce less with more”. If they want to change this situation, they should be 

more actively to execute CE to “produce more with less”. That’s the reason why this result 

come out.  

In this case, to help the firms make best use of available resource, I suggest the firms to use 

“high efficiency” method that defined in previous part. In this way, 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 this, they can make 

best use of fixed assets, and realize “produce more with less”.   

Secondly, when firms were under the pressure of environmental regulations, they were 

required to invest money to update equipment or facilities. Though these new equipment and 

facilities can make full use of resource, there was a time delay before the new fixed assets 

start generating benefits. That caused firm’s URFA decreased. If they want to get rid of this 

situation, they should be more actively to execute CE. To make best use of resources to earn 

more benefits and cover the cost. That’s also the reason why this result come out.  

In this case, I suggest the firms to make best use of their existing fixed assets to generate 

more benefits, based on the “high efficiency” method. I also suggest them 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 AFA, the more actively that firm should 

execute CE. There is an explanations for this finding. Constand (1991) mentioned that 

Average fixed assets refers to the average of the sum of current year's and previous year's 

fixed assets. Hence when AFA increased year by year, the fixed assets also increased. Since 

fixed assets were also the available resource for firms. It means these increasing available 

resource should be well managed and used efficiently. Under such circumstances, if firms 

want to make best use of these available, they should be more actively to execute CE.  

In this case, to help firms not get into the “inefficient situation”, I suggest the firms 

translate the increasing fixed assets into present fixed assets. Then they can make best use of 

more available resource and create more benefits.          

Limitations 

  There were three limitations of this research. Firstly, a part of the financial data was 

incomplete, some firms’ early financial data couldn’t be found, especially from 2009 to 2012. 

Next, when I measured the execution of CE, I used the “Accumulated years that firm 



  

implements Circular Economy”. I only considered it and treated other factors as constant. It 

made the measurement under the ideal conditions. Lastly, in order to make suggestions for 

firms to “produce more with less’, the sample was not large enough to make suggestions for 

the whole industry. It made the suggestions lack of wide applicability. 

Reliability and Validity of the Results 

All the target firms of this research were listed firms. They have obligation to legally open 

their financial conditions accurately, so the data sources were unbiased and traceable. 

The Table 7 is the output of VIF (Variance inflation factor) test. It shows that VIF value of 

AFA and EBIT are 2.482 and 2.47 respectively. It indicated a little multicollinearity but still 

can be tolerated. For the VIF value of URFA and ROI, the issue of multicollinearity didn’t 

exist. With all the results, variance inflation factors were 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  

The most importantly, this is the first study to identify which economic drivers influence 

firm to execute Circular Economy.  

Secondly, it develops Linder and Williander’ (2017) idea “produce more with less”. 

Because it’s innovative to put emphasis on specific methods, how to “produce more with 

less”.  

Finally, this paper defines these specific methods as “high efficiency” methods. They can 

be used to help firms that in the inefficient situations. For theses firms, they can’t make best 

use of resources. They are very eager to get out of these inefficient situations. Our “high 

efficiency” methods can give these firms suggestions, help them get over inefficiency and 

realize “produce more with less”.  



  

V. CONCLUSION 

The research aims to investigate which economic drivers influence firms to execute CE, 

and help the firms realize “produce more with less”. The existing researches haven’t specified 

which economic drivers can influence firm to execute CE. Hence, this paper helps to fill the 

knowledge gap. This paper finds that the the lower URFA, the more actively that firm should 

execute CE; and the higher AFA, the more actively that firm should execute CE. 

In this paper, a sample of 100 Forbes firms from 2009 to 2018 was used. I conducted 

Descriptive Analysis, Correlation Analysis and Multivariate Regression Analysis to find out 

the economic drivers that influence firms to execute CE. Then I explained how and why these 

economic drivers can influence firms to execute CE.  

Based on the analyses of findings, I make some suggestions for the firms to make best use 

of fixed assets and realize “produce more with less”. For the firms who had lower URFA, I 

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 realize “produce more with less”. For the firms that were under the pressure of 

environmental regulations. I suggest them to make best use of their existing fixed assets to 

generate more benefits, based on the “high efficiency” method. I also suggest them follow the 

Win-Win strategy (Miroshnychenko 2017), which enable them to realize considerable 

economic benefits while undertaking environmental responsibilities. For the firms who had 

higher AFA, I suggest them to translate the increasing fixed assets into present fixed assets. 

Then they can make best use of more available resource and create more benefits.          

There were three limitations of this research. A part of financial data was incomplete, the 

measurement of CE was under the ideal conditions, and the sample of this research were not 

large enough to make suggestions for the whole industry. 

For the most of the CE studies, this paper is unique because it provides a different view for 

firms to realize the goal of “produce more with less”. It translates the idea “produce more 

with less” into the specific methods to “produce more with less”. This paper defines these 

specific methods as “high efficiency” methods. They can be used to help firms get rid of the 

inefficient situations. However this paper just take the first step for the related topic, it lays a 

foundation for the further research. The further 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.    
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