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Abstract 

We are living in an era of transition from linear to circular modeling, where resources are reused 
and recycled, which helps to protect the environment. Therefore, the aim of this study is to investigate 
the impact of circular economy practices on corporate performance and environmental challenges. 
To evaluate the said narrative, we collect data from World Development Indicators. The sample  
of the study consists of 25 countries with a 20-year time frame (2000–2020). The regression estimates 
provide significant results and support our narrative that circular economy practices enhance 
corporate performance and improve the environment. The said findings are further robustly checked 
by using alternate proxies for the circular economy, corporate performance, and environment. These 
results propose that circular economy practices help to decrease costs, increase profits, initiate 
recycling, control pollution, manage waste, and thus contribute to enhancing corporate performance  
and providing positive environmental outcomes. These findings are useful for policymakers, academics, 
and practitioners. The said stakeholders can use these findings to formulate effective policies that 
encourage businesses to adopt circular economy practices, thus contributing to sustainable development 
goals.

Keywords: circular economy model, waste management, resource efficiency, environment protection, 
pollution control
JEL Codes: Q50; Q52; Q53; R11 
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Introduction

The economic system we are living in is considered 
“linear”, wherein we extract resources from nature, 
produce things, use them, and ultimately discard them 
[1, 2]. The consumption of materials has risen by 
more than 65% in the previous twenty years, reaching 
around 95 billion metric tons [3]. Unfortunately, we are 
neither limiting our production of waste nor managing 
it, thereby harming the environment and human health. 
Statistically speaking, the recycling rate of material is 
around 7.2% [4]. Such an alarming situation motivates 
the human race to find better alternatives. One of the 
best alternatives is to build an economy that is based 
on a “circular” economy (CE), where resources are 
extracted, produced, used, and then reused rather than 
disposed of [5]. 

Academics, policymakers, and organizations 
are giving their utmost attention to the CE model to 
overcome the challenges raised by the linear economy, 
such as pollution, waste, resource depletion, etc. [6, 7]. 
Contrary to the linear economy, the CE model provides 
an opportunity to use resources more sustainably and 
efficiently, thus producing less pollution and waste 
[8]. Moreover, the CE model is also good for growth 
because, in the CE model, waste becomes a resource 
and is then reused for production [9, 10].

The CE practices intend to sustainably utilize 
natural resources by designing products smartly, using 
materials longer, and shaping the recycling process [11, 
12]. Beyond reducing pollution and waste, CE practices 
contribute to resolving other challenges as well, e.g., 
climate change, global warming, biodiversity damage, 
and other environmental concerns [13, 14]. Moreover, 
CE practices are also an important means to achieve the 
SDGs (Sustainable Development Goals). Therefore, the 
adoption of CE practices provides a number of benefits 
to humans, corporations, and the environment [15].

The CE model establishes a new arena for growing 
businesses [16, 17]. It helps to initiate modern ways 
of manufacturing through recycling and reusing of 
materials and resources, thus reducing the reliance on 
material extraction [18]. These initiations eventually 
reduce the material cost and minimize the production 
time, thereby enhancing performance and profits [19]. 
Moreover, the CE model leads to the betterment of 
corporations by providing innovative solutions regarding 
production ideas, waste management, and resource 
efficiency [20]. 

Semi-urbanization, characterized by transforming 
rural regions into semi-urban regions, has a significant 
impact on carbon emissions and CE practices [21]. 
Although this phenomenon could lead to enhanced 
emissions through transportation, land usage, and 
energy consumption, CE practices can help minimize 
the said emissions [22]. CE practices increase the 
efficiency of resource utilization, promote recycling, and 
reduce waste, thus helping to combat carbon footprints 
and environmental challenges caused by semi-

urbanization. Following CE practices can also raise 
sustainable patterns of production and consumption, 
thereby reducing the dependence on carbon-intensive 
products and services [23]. 

The CE model helps to reduce the environmental 
shortcomings of the linear economy model [24]. CE 
practices significantly limit the activities that produce 
GHGs (greenhouse gases), particularly from industrial 
production [25]. Excessive extraction of raw materials 
and discarding of waste have negative consequences for 
the environment [26]. However, CE practices can limit 
the said activities and improve nature. Moreover, the 
adoption of CE practices creates a vital ecosystem that 
is not only good for the environment but also for public 
health [27, 28].

CE practices and their business and environmental 
implications have significant contributions for both 
policymakers and practitioners. This study’s objective 
is to look at how business and environmental settings 
might reap the benefits of CE practices. What makes 
this study even more noteworthy is the practical 
implications it gives for how businesses can boost their 
bottom lines while still making a positive impact on 
sustainable development. Furthermore, policymakers 
can benefit from the findings of this study when 
formulating environmental policies. Another motivation 
for conducting this study is its implications, particularly 
in the context of achieving sustainable development 
goals (SDGs).

The CE model provides a strong framework that 
is, by default, aligned with sustainable development 
goals (SDG) presented by the United Nations. The 
CE model proposes the reusing and recycling of 
resources to minimize waste production and maximize 
product lifespan (SDG-12). Moreover, through the 
development of efficient and environmentally friendly 
technologies, CE practices foster innovation (SDG-09). 
Furthermore, CE practices create new job prospects, 
which subsequently enhance economic activities (SDG-
08). Lastly, CE practices mitigate the emissions of 
greenhouse gases, which is ultimately favorable for the 
environment (SDG-13).

This study is different from the previous studies 
in multiple aspects. Most of the earlier studies either 
chose the corporate sides of CE practices [29, 30] 
or environmental implications [31, 32]. However, 
we used both elements in this study because there 
are significant relationships between CE practices, 
corporate performance, and environmental challenges. 
Moreover, we use a large dataset consisting of twenty-
five countries and twenty years of observations. Lastly, 
we use econometric estimation techniques and diverse 
proxies for the variables.

The structure of this paper is organized as follows: 
Section 2 elaborates on the philosophy of the study. 
In Section 3, the methodology is discussed in detail. 
Empirical analysis is presented in Section 4. Lastly, in 
Section 5, the study is concluded and policy implications 
are provided.
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Philosophy of the Study 

The Impact of CE Practices on Businesses

The impact of a CE on businesses is positive yet 
complicated. Barros et al. [33]  identified the effect of 
CE practices on business sectors. The study emphasized 
the need to adopt circularity concepts in forming 
strategies and achieving sustainable economic growth. 
According to Bjørnbet et al. [29], holistic CE approaches 
are necessary as compared to the narrow approaches for 
sustainable manufacturing. Suchek et al. [34] established 
the CE as an alternative model to the linear system, 
and the study contributed to extending the literature 
by identifying priority areas and encouraging future 
research.

Aranda-Usón et al. [35] found that circular business 
models improved regional conditions and enhanced 
returns for businesses. Geissdoerfer et al. [36] revealed 
the framework for sustainable development by adopting 
circular business models and supply chain practices. 
Rizos et al. [30] discussed the momentum of the growth 
of the CE, its economic benefits, barriers to adopting CE 
business practices, and implications for policymakers.

CE practices help businesses reduce costs by 
improving resource efficiency [37, 38]. By designing 
products/processes that prioritize waste reduction and 
resource optimization, businesses have the opportunity 
to reduce material requirements and waste disposal [39]. 
These practices help businesses effectively decrease 
their dependence on procurement and, simultaneously, 
control their waste. These steps could significantly save 
costs and provide environmental benefits. Moreover, CE 
practices help manage resource security for businesses 
[40]. 

CE assists in enhancing corporate innovation and 
competitiveness [41]. By using CE practices, businesses 
can enhance their operational efficiency and cater to 
clients who prioritize environmental sustainability [42]. 
As a result, businesses may become more competitive, 
and new markets for environmentally friendly goods 
and services can emerge [43]. By developing new, 
environmentally friendly products and services, 
businesses can gain the attention of customers and 
receive incentives [44]. With the said methods, 
businesses can achieve higher income and enhance their 
market share.

When businesses adopt sustainable practices, it 
increases their reputation and worth [45]. Customers, 
investors, and other stakeholders have more faith 
in the company’s character and its commitment to 
sustainability when that character is consistently 
demonstrated [46]. As a result, this has the potential 
to increase consumer loyalty, draw in more investors, 
and expand access to capital [47]. Based on the said 
discussion, we can hypothesize that:

H1: CE practices have a positive impact on business 
performance.

The Impact of CE Practices on the Environment

The CE model is eco-friendly. A previous study 
by Castro et al. [32] has described the core concepts, 
principles, and components of the CE model.  
In addition to identifying a linkage between CE 
practices and ecological sustainability, the study 
compared the CE model with sustainability. To mitigate 
any immediate environmental impacts, Antonioli et 
al. [48] observed the environmental effects of adopting 
CE practices, particularly among SMEs. Based on the 
said study, employees should be more educated in terms 
of CE models, thus becoming able to provide better 
environmental outcomes.

According to Joensuu et al. [31], CE practices are 
good for the environment because they reduce resource 
usage and the need for new materials. Similarly, Abad-
Segura et al. [49] also found positive environmental 
consequences of CE regulatory standards. The results 
show that community economy programs not only boost 
competitiveness but are also good for the environment. 
Camilleri [50] investigated the opportunities and threats 
of the European CE policy and its environmental 
implications. The findings demonstrated a positive 
relationship between CE practices and environmental 
policies and strategies. Similarly, the recent study by 
Bekun et al. [51] found an asymmetric association 
between the consumption of coal energy, urban 
population, emission levels, and economic progress, 
particularly in the context of South Africa.

CE practices help to reduce waste, greenhouse gas 
emissions, and resource depletion [8]. These benefits 
will eventually provide an opportunity to strengthen 
corporate liaison with environmental authorities [52]. 
Businesses are also able to increase their profits while 
simultaneously helping the environment, only with the 
help of unique methods of CE, i.e., recycling and reusing 
[53].

By following CE standards, businesses can enhance 
their environmental performance and reduce the 
likelihood of breaking the law [54, 55], thus being 
able to avoid penalties [56]. There are fewer chances 
of facing fines and legal actions in the long run if CE 
practices are observed. There are also some other ways 
for businesses to demonstrate their concern for the 
environment, e.g., corporate social and environmental 
responsibilities. By adhering to the said responsibilities, 
businesses can attract more customers and investors and 
thereby achieve better financial performance [57, 58].

The extreme mining of resources and undue 
manufacturing both have significant negative effects 
on the environment, while CE processes can help to 
reduce these adverse impacts [59]. New materials are 
less necessary as a result of CE regulations, which 
lower energy demand and GHG emissions [60, 61]. 
By implementing CE practices, businesses can reduce 
their reliance on valuable and scarce resources while 
also decreasing the quantity of waste they produce [62].  
In this way, businesses can avoid disruptions  
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in the supply chain, produce a better environment, 
and enhance their reputation [63]. Based on the said 
arguments, we can hypothesize that:

H2: CE practices have a positive impact on the 
environment.

Methodology

Data Source

The panel dataset is used to evaluate the 
environmental and business impacts of CE activities. 
This dataset contains data with a time span of twenty 
years from the World Development Indicator, which 
includes macro-level variables. The sample of the 
study consists of twenty-five countries (see Table 1).  
We only select countries that have sustainable economic 
conditions. Based on the said narrative, we consider 
access to modern technology and financial resources, as 
the previous literature also recognized that CE practices 
are more common in countries with access to modern 
technology and financial resources [64]. This approach 
provides a comprehensive understanding of the factors 
contributing to economic sustainability within our 
sample, enhancing the robustness and depth of our 
study.

Measurement of Variables

Dependent Variables

Both business performance and environmental 
consequences are considered dependent variables in 
this study. We employ three separate proxies to quantify 
corporate performance, all of which have been proposed 
in previous studies and offer substantial insight into 
business performance. Firstly, we use revenue growth, 
which shows how much a company’s income grows 
over a specific time frame [65]. The second proxy is the 
return on investment, measured as the returns obtained 
by investors based on their investments [66]. The last 
proxy by which we measure corporate performance is 
earnings per share, calculated by the ratio of net income 
that goes to each common shareholder [67].

In this study, we quantify the environmental impact 
by using three proxies. Firstly, we use carbon footprints, 
measured as the overall emissions of greenhouse gases 

[68]. Secondly, the utilization of renewable energy 
sources is used as a proxy, e.g., hydropower, wind, and 
solar [69]. Thirdly, we use deforestation and the use of 
land as a proxy to measure environmental concerns [70].

Independent Variable

CE practices are the key independent variable  
in this study, and to measure them we incorporate 
three proxies. Firstly, resource efficiency is used, which 
indicates the overall usage of resources, particularly by 
corporations [71]. Secondly, we use extended producer 
responsibility, measured as the producers’ responsibility 
towards the environment [72]. Lastly, we use the 
adoption of circular economic practices as a measure 
that represents product life extension, remanufacturing, 
and recycling [73].

Control Variables

We use various control variables to quantify  
the impact of CE practices on business and the 
environment. The first variable is the inflation rate, 
represented by the consumer price index. The second 
variable is foreign direct investment, particularly 
inbound FDI. The third variable is population density, 
calculated by dividing countries’ total population by 
their land area. The fourth control variable is urban 
population, which is estimated as the number of people 
living in urban areas.

Model

Based on the construction of the dataset and the 
aforementioned variables, we develop two empirical 
models. Each model contains dependent, independent, 
and control variables. The first model determines 
the impact of CE practices on business performance.  
The second model evaluates the influence of CE 
practices on the environment.	

Business Performanceik = β0 + β1 CE Practicesik 
+ Σj 

02 βj Control Variablesik + εik              (1)

Environmental Concernsik = β0 + β1 CE Practicesik 
+ Σj 

02 βj Control Variablesik + εik             (2)

Table 1. Sample Countries.

Australia Germany Japan Portugal United Kingdom

Austria Greece Kuwait Qatar United States

Belgium Ireland New Zealand Saudi Arabia Spain

Canada Israel Norway Singapore Sweden

France Italy Oman Switzerland Netherlands
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The regression results reported in Table 4 show 
that resource efficiency has a positive and statistically 
significant impact on all three proxies for business 
performance, i.e., revenue growth, return on investment, 
and earnings per share. This indicates that higher 
resource efficiency is associated with improved business 
performance across the sample countries. These findings 
align with prior research that has highlighted a positive 
connection between resource efficiency and business 
performance within the realm of CE practices [37, 
71]. CE practices support industries in reducing costs 
through improvements in resource usage. Businesses 

Empirical Analysis

Table 2 includes a compilation of summary statistics, 
which encompass the total number of observations, 
the mean value and standard deviation, as well as the 
minimum and maximum values of all the variables used 
for the purpose of analysis.

Table 3 displays the correlation coefficients, which 
provide information about the intensity, direction, and 
collinearity among the variables in the dataset. As per 
the reported values, there is no collinearity concern in 
the dataset.

Table 2. Summary Statistics.

Table 3. Correlation Matrix.

Variable Obs. Mean Std. Dev. Min Max

Revenue Growth 500 2.21 3.96 -11.32 26.17

Return on Investment 500 23.69 5.31 11.89 54.95

Earnings Per Share 500 27.26 10.85 4.66 66.89

Carbon Footprint 500 11.22 7.52 3.41 47.65

Renewable energy use 500 13.68 14.62 0 62.37

Deforestation and land use 500 26.41 18.54 0 69.09

Resource Efficiency 500 104.45 37.04 39.44 239.01

Extended Producer responsibility 500 0.22 0.11 0.06 0.58

Adoption of Circular Business Models 500 6.68 2.45 0 10

Inflation rate 500 1.81 1.91 -4.86 15.05

Foreign direct investment 500 4.64 9.77 -36.14 86.47

Population density 500 426.74 1391.41 2.53 7965.87

Urban population 500 81.64 11.34 55.67 100

1 2 3 4 5 6 7 8 9 10 11 12

2 0.31

3 0.40 0.44

4 0.33 0.39 0.52

5 -0.14 -0.07 -0.13 -0.42

6 -0.24 -0.17 -0.31 -0.50 0.59

7 0.19 0.30 0.35 0.80 -0.17 -0.26

8 0.16 0.21 0.20 0.80 -0.49 -0.49 0.80

9 0.08 0.07 0.17 -0.13 -0.03 -0.01 0.04 -0.01

10 0.31 0.18 0.20 0.32 -0.10 -0.23 0.27 0.28 0.01

11 0.12 0.01 0.10 -0.08 -0.15 -0.14 -0.18 -0.16 0.11 -0.01

12 0.21 0.05 0.32 -0.08 -0.21 -0.03 -0.19 -0.23 0.24 -0.04 0.34

13 0.17 0.13 0.44 0.43 -0.32 -0.24 0.47 0.32 0.10 0.07 0.03 0.35

1 = Revenue Growth, 2 = Return on Investment, 3 = Earnings Per Share, 4 = Carbon Footprint, 5 = Renewable Energy Usage, 6 = 
Deforestation and Use of Land, 7 = Resource Efficiency, 8 = Extended Producer Responsibility, 9 = Adoption of Circular Business 
Models,10 =  Inflation Rate, 11 = Foreign Direct Investment, 12 = Population Density, 13 = Urban Population
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Table 4. Regression (CE Practices and Business Performance).

Table 5. Regression (CE Practices and Business Performance). [Robustness Check]

Dependent Variable
Business Performance

Model – 1

Regression Estimates

Country – Year (Panel)

Revenue Growth Return on Investment Earnings Per Share

Coefficients Coefficients Coefficients

Independent Variable

Resource Efficiency
0.0178 0.0406 0.1044

(3.85)*** (6.3)*** (8.21)***

Control Variables

Inflation rate
0.5636 0.3114 0.6230

(6.35)*** (2.53)** (2.56)**

Foreign direct investment
0.1002 0.0323 0.1877

(5.92)*** (1.37)* (4.04)***

Model Statistics

Number of Observations 500 500 500

F – Stats 33.68 19.76 32.84

Prob. > F-Stats 0.0000 0.0000 0.0000

R-squared 0.1692 0.1068 0.1657

Adjusted R-squared 0.1642 0.1013 0.1606

*p<0.1, **p<0.05, ***p<0.01               t statistics in parentheses

Dependent Variable
Business Performance

Model – 1

Regression Estimates (Robustness Check)

Country – Year (Panel)

Return on Investment Earnings Per Share

Coefficients Coefficients

Independent Variable

Extended Producer responsibility
8.9369 18.0221

(3.97)*** (3.95)***

Control Variables

Inflation rate
0.3778 0.8753

(2.98)** (3.41)***

Foreign direct investment
0.0203 0.1480

(0.85)** (3.05)***

Model Statistics

Number of Observations 500 500

F – Stats 11.47 14.62

Prob.>F-Stats 0.0000 0.0000

R-squared 0.0649 0.0812

Adjusted R-squared 0.0592 0.0757

*p<0.1, **p<0.05, ***p<0.01               t statistics in parentheses
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can also receive benefits. By designing new products 
and processes that give importance to reducing waste 
and optimizing the available resources, these steps could 
significantly enhance sustainable corporate performance 
[39, 40].

To robustly check the aforementioned findings, 
we change our proxy for CE practices to extended 
producer responsibility. The findings in Table 5 showed 
that extended producer responsibility had a positive 
and statistically significant effect on both return on 
investment and earnings per share. This suggests that 
greater emphasis on extended producer responsibility 
is associated with improved business performance. The 
fact that extended producer responsibility encourages 
more sustainable and effective use of resources, which 
can result in cost savings and increased productivity, 
explains the relationship between financial performance 
and CE practices [74].

In Table 6, we use our third variable, the CE model 
(i.e., adoption of the circular business model), as an 
additional robustness check. Table 5 reveals that the 
adoption of circular business models has a negative and 
marginally significant effect on return on investment, 
indicating that companies with a higher degree of 
circular business practices may experience a lower 
return on investment. However, it has a highly significant 
negative impact on earnings per share, suggesting that 
the adoption of circular business models is associated 

with lower earnings per share. This negative relationship 
reinforces the notion that companies implementing 
circular practices may face challenges in generating 
higher earnings for their shareholders [75].

Table 7 provides insights into the environmental 
consequences of CE practices using resource efficiency 
as a proxy variable. The coefficients of resource efficiency 
suggest that improved resource efficiency practices 
have a highly significant effect on environmental 
consequences. These findings align with previous 
studies that have emphasized the positive contribution 
of resource efficiency measures to environmental 
sustainability [76]. CE practices significantly decrease 
waste, control emissions, and manage the reduction of 
resources. These outcomes could subsequently enhance 
the opportunity to boost corporate relations as well 
as create a better environment. In return for profit, 
businesses simultaneously adopt sustainable practices 
and unique methods and eventually improve the 
environment [8, 53].

Table 8 shows that extended producer responsibility 
emerges as a highly influential variable, exhibiting a 
substantial and statistically significant positive effect 
on the environment, as evidenced by the coefficient 
obtained in the analysis. This outcome suggests that 
companies that embrace and implement extended 
producer responsibility, thereby assuming greater 
accountability for their products throughout their 

Table 6. Regression (CE Practices and Business Performance). [Robustness Check]

Dependent Variable
Business Performance

Model – 1

Regression Estimates (Robustness Check)

Country – Year (Panel)

Return on Investment Earnings Per Share

Coefficients Coefficients

Independent Variable

Adoption of Circular Business Models
-0.1624 -0.8326

(-1.69)* (-4.34)***

Control Variables

Inflation rate
0.5273 1.1861

(4.29)*** (4.84)***

Foreign direct investment
0.0090 0.1392

(0.37) (2.9)**

Model Statistics

Number of Observations 500 500

F – Stats 7.03 15.76

Prob.>F-Stats 0.0001 0.0000

R-squared 0.0408 0.0870

Adjusted R-squared 0.035 0.0815

*p<0.1, **p<0.05, ***p<0.01                t statistics in parentheses
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Table 7. Regression (CE Practices and Environment). 

Table 8. Regression (CE Practices and Environment). [Robustness Check]

Dependent Variable
Environmental Consequences

Model – 2

Regression Estimates

Country – Year (Panel)

Carbon Footprint Renewable Energy Use Deforestation & Land Use

Coefficients Coefficients Coefficients

Independent Variable

Resource Efficiency
-0.1634 0.0392 -0.0997

(-24.18)*** (1.86)** (-3.65)***

Control Variables

Population density
0.0003 -0.0017 -0.0003

(1.85)** (-3.13)*** (-0.48)**

Urban population
0.0230 -0.2821 -0.2267

(0.99) (-3.9)*** (-2.42)**

Model Statistics

Number of Observations 500 500 500

F – Stats 322.16 22.92 15.66

Prob.>F-Stats 0.0000 0.0000 0.0000

R-squared 0.6609 0.1218 0.0865

Adjusted R-squared 0.6588 0.1165 0.0810

*p<0.1, **p<0.05, ***p<0.01      t statistics in parentheses

Dependent Variable
Environmental Consequences

Model – 2

Regression Estimates (Robustness Check)

Country – Year (Panel)

Carbon Footprint Renewable Energy Use Deforestation & Land Use

Coefficients Coefficients Coefficients

Independent Variable

Extended Producer responsibility
-52.4184 76.3144 -89.7523

(-26.21)*** (13.64)*** (-11.87)***

Control Variables

Population density
0.0001 -0.0036 -0.0020

(0.88) (-8.18)*** (-3.41)***

Urban population
0.1220 -0.0192 -0.0274

(6.13)*** (-0.35) (-0.36)

Model Statistics

Number of Observations 500 500 500

F – Stats 368.31 91.72 61.43

Prob.>F-Stats 0.0000 0.0000 0.0000

R-squared 0.6902 0.3568 0.2695

Adjusted R-squared 0.6883 0.3529 0.2651

*p<0.1, **p<0.05, ***p<0.01    t statistics in parentheses
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lifecycle, play a pivotal role in contributing to a higher 
environmental impact [77].

According to the results presented in Table 9, the 
adoption of circular business models demonstrates 
a highly significant impact on the environment, i.e., 
lowering the carbon footprint, increasing the use 
of renewable energy, and reducing deforestation.  
These results indicate that companies implementing 
circular practices contribute to lower carbon emissions 
and deforestation and enhance renewable energy  
usage. These results are in line with the previous studies 
[78].

Conclusions

This paper explores the impact of CE practices on 
corporate performance and the environment. The present 
study used data from the World Bank and quantified the 
variables using various proxies. Particularly, macro-
level data is compiled for twenty years, and a sample 
of twenty-five countries is selected. The results support 
our study’s hypotheses and verify that incorporating 
CE methods into corporate operations can lead to cost 
savings via improved efficiency, resource security, eco-
innovation, and healthy competition. The said benefits 
will eventually turn into higher profitability, shareholder 
value, the creation of new jobs, and financial prospects. 

In addition, the CE model can also help the environment 
by reducing waste, decreasing emissions of greenhouse 
gases, and solving the issue of resource depletion. 
Businesses have the opportunity to meet environmental 
standards and cut costs linked to managing waste, thus 
avoiding fines and penalties.

Businesses would do well to consider the possible 
benefits of adopting CE practices, as highlighted by 
the research findings. Policymakers can use these 
findings to formulate effective policies that encourage 
businesses to adopt CE practices, thus contributing to 
sustainable development goals. This study does have 
certain limitations as well. Firstly, this study only uses 
macroeconomic variables to determine the business 
and environmental impact of CE practices; however, 
future studies can use micro-level or firm-level data 
to explore the said nexus. Secondly, we only consider 
economically stable countries for empirical analysis; 
however, researchers can consider including data from 
both developed and developing countries and identify 
the variation in the results.
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Table 9. Regression (CE Practices and Environment). [Robustness Check]

Dependent Variable
Environmental Consequences

Model – 2

Regression Estimates (Robustness Check)

Country – Year (Panel)

Carbon Footprint Renewable Energy Use Deforestation & Land Use

Coefficients Coefficients Coefficients

Independent Variable

Adoption of Circular Business Models
-0.4083 3252.3990 -0.1141

(-3.36)*** (7.38)*** (-13.39)***

Control Variables

Population density
-0.0013 -4.2467 0.0003

(-5.87)*** (-5.16)*** (1.50)*

Urban population
0.3596 37.9026 -0.1051

(13.26)*** (0.39) (-3.60)***

Model Statistics

Number of Observations 500 500 500

F – Stats 63.48 22.64 73.25

Prob. > F-Stats 0.0000 0.0000 0.0000

R-squared 0.2774 0.1204 0.3070

Adjusted R-squared 0.2731 0.1151 0.3028

*p<0.1, **p<0.05, ***p<0.01     t statistics in parentheses
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