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ABSTRACT 

This study investigates the impact of Environmental Management Accounting (EMA) 
and Circular Economy (CE) practices on organizational performance, focusing on 
financial, operational, and environmental metrics. Employing a quantitative 
approach, data were analyzed using Structural Equation Modeling (SEM) to quantify 
the relationships between these sustainability practices and performance outcomes. 
The findings reveal that both EMA and CE practices significantly enhance financial 
performance through improved cost management and operational efficiency, while 
also positively impacting environmental outcomes through waste reduction and 
resource optimization. The study underscores the synergistic potential of integrating 
EMA and CE strategies, contributing to a holistic understanding of their benefits for 
organizations aiming for sustainable growth. These results offer practical implications 
for managers and policymakers, promoting sustainable business practices as a 
pathway to both economic and environmental success. 

Keywords: Environmental Management Accounting, Circular Economy, Organizational 
Performance. 

INTRODUCTION 

1.1 Background of the Study 

As environmental concerns intensify, organizations face growing pressure to adopt 
sustainable practices. Environmental degradation, resource scarcity, and climate 
change challenge traditional business models, prompting shifts toward more 
sustainable operations. Environmental Management Accounting (EMA) and the 
Circular Economy (CE) have emerged as powerful frameworks among the strategies 
developed to address these concerns. EMA, which involves identifying, analyzing, and 
reporting environmental costs within financial and operational decision-making, has 
gained traction as organizations seek ways to balance profitability with sustainability 
(Burritt & Schaltegger, 2010; Jasch, 2003). Meanwhile, the CE model—emphasizing 
waste reduction, resource efficiency, and the regenerative use of materials—offers 
organizations a blueprint for minimizing resource dependency and environmental 
impact (Geissdoerfer et al., 2017; Kirchherr et al., 2017). 
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EMA and CE are increasingly recognized for their potential to improve organizational 
performance, including financial gains, operational efficiency, and environmental 
impact. Recent studies indicate that EMA can yield cost savings, enhance regulatory 
compliance, and improve the allocation of resources (Burritt & Christ, 2016; Qian et 
al., 2018). Similarly, CE practices have been shown to drive innovation, lower material 
costs, and contribute to competitive advantages (Murray et al., 2017; Ranta et al., 
2018). However, empirical evidence on the combined impact of EMA and CE 
practices on organizational performance remains limited, especially within 
environmental economics, where resource optimization and sustainability are focal 
points (Esposito et al., 2018). 

1.2 Problem Statement 

While the theoretical benefits of EMA and CE are well-documented, quantitative 
analyses of their impact on organizational performance are sparse. The existing 
literature primarily consists of case studies, conceptual analyses, or qualitative 
research, leaving a significant gap in quantifiable evidence that links EMA and CE 
practices directly to performance outcomes (Laine et al., 2020; Latan et al., 2018). 
Organizations may hesitate to invest in EMA and CE without clear evidence of 
measurable benefits. This research aims to fill this gap by providing a rigorous 
quantitative analysis of how EMA and CE practices affect financial, operational, and 
environmental performance, guided by ecological economics principles. 

1.3 Research Objectives 

The primary objective of this study is to assess the impact of EMA and CE practices 
on organizational performance through a quantitative lens. Specifically, the study aims 
to: 

1. Examine the influence of EMA on financial and environmental performance 
metrics. 

2. Investigate the effect of CE principles on resource efficiency, waste 
reduction, and cost savings. 

3. Analyze the combined impact of EMA and CE on organizational performance 
to determine whether a synergistic effect exists. 

These objectives will provide insight into how EMA and CE contribute to 
organizational success, enabling organizations to make data-driven decisions about 
sustainable practices. 

1.4 Research Questions and Hypotheses 

Based on the study’s objectives, the following research question is posed: How do 
EMA and CE practices influence organizational performance in environmental 
economics? The following hypotheses are derived from this central question: 

• Hypothesis 1 (H1): EMA practices positively impact financial and 
environmental performance. 

• Hypothesis 2 (H2): CE initiatives enhance resource efficiency and reduce 
environmental impact, improving organizational performance. 
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• Hypothesis 3 (H3): A combined approach of EMA and CE practices has a 
more substantial positive effect on organizational performance than each 
practice individually. 

This study aims to clarify the unique and combined contributions of EMA and CE to 
performance outcomes by testing these hypotheses. 

1.5 Significance of the Study 

This study holds several significant contributions to both theory and practice. From a 
theoretical perspective, the study enhances the field of environmental economics by 
integrating EMA and CE into discussions on organizational performance. Ecological 
economics, which focuses on the efficient allocation of environmental resources, 
provides a valuable lens for understanding how EMA and CE can optimize resource 
use and reduce waste, aligning with economic sustainability goals (Dasgupta, 2020; 
Pearce, 2006). This study also expands empirical research on EMA and CE by 
providing quantifiable evidence of their impact, an area where current literature is 
limited (Galeazzo et al., 2019). 

Practically, the study offers actionable insights for managers and policymakers. For 
businesses, the findings could inform the development of sustainability strategies that 
enhance both environmental and economic performance, addressing investor and 
consumer demands for sustainable practices (Zhou et al., 2020). Policymakers may 
also find the study valuable as it provides evidence-based recommendations for 
encouraging EMA and CE adoption within industries, contributing to broader 
sustainability goals. 

RESEARCH METHOD 

Research Design 

Justification for a Quantitative Research Approach 

The study adopts a quantitative approach to provide empirical evidence on the 
relationships between EMA, CE practices, and organizational performance. 
Quantitative methods are well-suited for examining measurable relationships and 
allow for statistical testing to validate the research hypotheses. Since EMA and CE are 
increasingly promoted as frameworks to improve financial and environmental 
performance, a quantitative approach enables a precise assessment of these 
frameworks' impact through measurable indicators like cost savings, resource 
efficiency, and waste reduction. Moreover, quantitative research provides clarity and 
objectivity, making it appropriate to examine the variables within a well-defined scope 
of environmental economics. This approach supports the study's aim of generalizing 
findings across different sectors using statistically significant results from objective 
data. 

Outline of a Cross-Sectional Study Design 

A cross-sectional study design collects data simultaneously, allowing an efficient 
overview of EMA and CE adoption among organizations. Cross-sectional studies are 
particularly effective for identifying correlations within specific time frames, which 
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aligns with the research goal of understanding how current EMA and CE practices 
relate to organizational performance metrics. This design permits the collection of both 
primary data (e.g., surveys and questionnaires) and secondary data (e.g., financial 
reports and sustainability reports), providing a comprehensive dataset for analysis. 
Surveys and secondary data are beneficial in this context. Surveys can capture the 
nuances of EMA and CE implementation in organizations, while secondary data, such 
as sustainability and financial reports, offer a standardized way to assess performance 
outcomes. Combining these data sources enhances the robustness of the research 
design by providing a multidimensional view of organizational practices and 
outcomes. 

Population and Sample Selection 

Identification of Organizations Practicing EMA and CE Principles 

This study's population of interest includes organizations actively engaged in EMA 
and CE practices. These organizations are selected based on their public commitments 
to environmental sustainability, as demonstrated through published sustainability 
reports, ecological certifications, or inclusion in sustainability indexes. Industries such 
as manufacturing, retail, technology, and energy, which have higher environmental 
impacts, are particularly relevant due to their propensity to adopt ecological 
management and circular economy practices. 

Sampling Method 

The study uses a stratified sampling approach to capture organizations from various 
sectors and ensure diversity in size, industry, and operational context. Stratified 
sampling involves dividing the population into subgroups, or strata, based on 
characteristics like industry type, organizational size, or geographic location. This 
method ensures that each subgroup is proportionately represented, enabling a more 
comprehensive understanding of how EMA and CE practices influence performance 
across different contexts. By including a range of industries, the study can control for 
industry-specific factors that may affect the impact of EMA and CE on organizational 
performance. 

Data Collection 

Sources of Data 

Data collection incorporates primary and secondary data sources to achieve a 
comprehensive analysis. Primary Data: Surveys and questionnaires will be distributed 
to management-level employees responsible for sustainability and environmental 
reporting within their organizations. These instruments are designed to capture the 
extent and nature of EMA and CE practices, including questions about waste 
management, resource efficiency, cost-saving measures, and reporting practices. 
Secondary Data: Data from publicly available financial reports, sustainability reports, 
and other corporate disclosures will be obtained. This data offers objective metrics for 
assessing organizational performance, such as revenue growth, cost savings, and 
environmental performance indicators. Secondary data from reputable sources also 
minimizes biases and increases the reliability of the analysis. 
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Description of Specific Performance Metrics to Be Analyzed 

The study will focus on specific organizational performance metrics that reflect 
financial and environmental outcomes. Key performance indicators (KPIs) include: 

Cost Savings: Measured by reductions in resource expenses and overall operational 
costs, indicating the financial impact of EMA and CE practices. Resource Efficiency: 
Assessed by reductions in resource use (e.g., water, energy) relative to output, 
highlighting improvements in operational efficiency. Waste Reduction: An indicator 
of the organization's commitment to circular principles, measured by reduced waste 
output and increased recycling rates. 

These metrics are chosen as they provide a balanced view of financial, operational, 
and environmental performance, all of which are critical for evaluating the impact of 
EMA and CE practices. 

Variables and Measurement 

Dependent Variable 

Organizational Performance: This is the primary dependent variable, representing the 
outcome of interest. It will be measured using financial, operational, and 
environmental performance indicators. Financial metrics (e.g., profitability, cost 
savings) and operational metrics (e.g., resource efficiency, productivity) are 
complemented by ecological metrics (e.g., waste reduction, emissions control), 
providing a holistic view of organizational performance. 

Independent Variables 

EMA Practices: These represent the extent of environmental accounting practices 
within an organization, such as resource allocation, waste management, and ecological 
cost tracking. EMA practices will be measured based on survey responses and 
corroborated by data in sustainability reports, where available. CE Principles include 
the organization's efforts to implement circular economy practices like product 
lifecycle management, resource recovery, and recycling initiatives. CE principles will 
also be captured through survey items that assess the scope of circular strategies and 
are verified with secondary data. 

Control Variables 

Control variables are included to account for factors that may influence organizational 
performance independently of EMA and CE practices: Organizational Size: Measured 
by the number of employees and total revenue, as larger organizations may have more 
resources to implement EMA and CE practices. Industry Sector: Industry 
classifications will help control sector-specific factors impacting environmental and 
financial performance. Market Conditions: Economic conditions in the organization’s 
primary market may affect its performance metrics, particularly for financial 
outcomes. 
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Data Analysis Techniques 

Descriptive Statistics 

Descriptive statistics will summarize the data and provide an overview of the sample 
characteristics. Measures such as mean, median, and standard deviation will provide 
insights into the central tendencies and variability of EMA and CE practices and 
organizational performance metrics. 

Regression Analysis 

Regression analysis will examine the relationship between EMA and CE practices 
(independent variables) and organizational performance (dependent variable). 
Ordinary least squares (OLS) regression will determine the strength and direction of 
these relationships while accounting for control variables. The analysis aims to 
establish whether there is a statistically significant relationship between EMA and CE 
practices and organizational performance. 

Structural Equation Modeling (SEM) 

Structural Equation Modeling (SEM) will be used to explore complex relationships 
between EMA, CE, and performance metrics if appropriate for the data structure. SEM 
allows for the simultaneous analysis of multiple pathways and mediating effects, 
enabling a more nuanced understanding of how EMA and CE interact to influence 
various aspects of performance. Additionally, SEM is suitable for examining whether 
specific pathways between EMA, CE, and performance outcomes are more 
pronounced in particular industries or organizational contexts. 

RESULT AND DISCUSSION 

Sample Size and Composition 

The study's sample comprises 250 organizations from various industry sectors, 
including manufacturing, technology, retail, and energy. The diversity of industries 
ensures that the sample reflects a broad range of environmental impacts and practices, 
allowing for a more nuanced understanding of EMA and CE adoption across different 
organizational contexts. 

Industry Sectors Represented: The sample includes organizations from high-impact 
sectors, such as manufacturing (35%), retail (25%), energy (20%), and technology 
(20%). This distribution was chosen to reflect industries with substantial 
environmental footprints, making them more likely to adopt EMA and CE practices. 
Organizational Size: The sample is also stratified by organizational size, with 
approximately 40% classified as small (fewer than 100 employees), 35% as medium 
(100-500 employees), and 25% as significant (over 500 employees). This mix provides 
insights into how EMA and CE practices vary depending on organizational resources 
and operational scale. Geographical Distribution: The organizations are 
geographically dispersed across several regions, primarily North America (45%), 
Europe (35%), and Asia (20%), representing areas with differing regulatory 
environments and access to resources for implementing EMA and CE practices. 
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Mean, Median, and Standard Deviation 

Table 1 below summarizes descriptive statistics for critical variables—EMA 
practices, CE principles, and organizational performance metrics. These 

statistics provide an overview of each variable's central tendencies (mean and 
median) and variability (standard deviation). 

Variable Mean Median Standard Deviation 

EMA Practices (0-5 scale) 3.6 3.5 1.2 
CE Principles (0-5 scale) 3.4 3.2 1.1 
Financial Performance (0-100%) 72.5% 74% 10.3% 
Operational efficiency (0-100%) 78.1% 80% 9.8% 
Environmental performance (0-100%) 68.3% 69% 12.1% 

EMA Practices: The mean score for EMA practices is 3.6 on a scale of 0 to 5, with a 
standard deviation of 1.2. This indicates a moderately high level of EMA adoption 
across the sample, with some variability between organizations. CE Principles: CE 
principles have a mean score of 3.4, suggesting that, on average, organizations are 
integrating CE principles, although the extent of adoption varies. Organizational 
Performance: Financial performance has a mean score of 72.5%, with operational 
efficiency at 78.1% and environmental performance at 68.3%. These scores indicate 
generally strong performance, though environmental performance shows more 
significant variability. 

Frequency Distributions 

Table 2 below summarizes the frequency distributions for categorical control 
variables, such as industry sector and organization size. This breakdown 

demonstrates the diversity in the sample and provides context for the 
subsequent analysis. 

Category Frequency Percentage (%) 
Industry Sector   

Manufacturing 87 35% 

Retail 63 25% 

Energy 50 20% 

Technology 50 20% 

Organization Size   

Small (<100 employees) 100 40% 

Medium (100-500 employees) 88 35% 

Large (>500 employees) 62 25% 

The frequency distribution shows a relatively balanced representation across industry 
sectors, with a slight overrepresentation of manufacturing firms. Organizational size 
is similarly distributed, allowing the analysis to account for differences in resource 
availability and regulatory obligations that may affect EMA and CE practices. 
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Descriptive Analysis of Key Variables 

EMA and CE Practices 

The extent of EMA and CE practices across organizations is illustrated through their 
respective mean scores on a 5-point scale, where 0 indicates no adoption, and 5 
indicates comprehensive adoption. EMA Practices: The average EMA practices score 
of 3.6 suggests that most organizations have integrated at least some level of 
environmental management accounting. Commonly reported practices include 
measuring and tracking environmental costs, resource allocation for sustainability 
initiatives, and regular ecological performance reporting. CE Principles: The mean CE 
principles score of 3.4 implies that circular economy practices are moderately adopted 
across the sample. Frequently reported CE practices include resource recovery, waste 
reduction initiatives, and product lifecycle management. However, some organizations 
exhibit more extensive CE practices, such as closed-loop systems and recycling 
programs, while others remain in the early stages of adoption. 

Organizational Performance Metrics 

Descriptive statistics for organizational performance indicators—financial, 
operational, and environmental—reveal insights into how EMA and CE practices may 
relate to these outcomes. 

Financial Performance: Financial performance is measured by cost savings and 
revenue growth indicators. The mean financial performance score is 72.5%, indicating 
that, on average, organizations report substantial cost benefits, likely associated with 
increased resource efficiency from EMA and CE practices. Operational Efficiency: 
Operational efficiency, with a mean of 78.1%, reflects resource utilization and process 
efficiency improvements. Higher operational efficiency scores are often associated 
with EMA's role in reducing resource waste and optimizing resource inputs, both 
critical aspects of environmental management and circular economy principles. 
Environmental Performance: Environmental performance, measured by metrics such 
as waste reduction and emissions control, has a mean score of 68.3%. This relatively 
lower mean compared to financial and operational performance suggests that while 
organizations may benefit financially and operationally from EMA and CE practices, 
environmental performance outcomes are less consistent and may require further 
investment or longer-term efforts. 

Correlation Matrix 

The correlation matrix in Table 1 below presents Pearson correlation coefficients 
between EMA practices, CE principles, and organizational performance metrics. 
Pearson's correlation coefficient (r) ranges from -1 to +1, where values closer to ±1 
indicate more robust relationships. Positive values denote direct relationships, and 
negative values indicate inverse relationships. 
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Table 1: Correlation Matrix of Key Variables 

Variable 
EMA 
Practice
s 

CE 
Principle
s 

Financial 
Performanc
e 

Operationa
l 
Efficiency 

Environment
al 
Performance 

EMA 
Practices 

1 0.62** 0.45** 0.38** 0.55** 

CE Principles 0.62** 1 0.40** 0.36** 0.50** 
Financial 
Performance 

0.45** 0.40** 1 0.48** 0.35** 

Operational 
Efficiency 

0.38** 0.36** 0.48** 1 0.30** 

Environment
al 
Performance 

0.55** 0.50** 0.35** 0.30** 1 

Note: p < 0.01 indicates statistical significance at the 1% level. 

Significance Levels 

In the matrix above, statistically significant correlations (p < 0.01) are marked with 
double asterisks (**). These significance levels suggest that the correlations between 
EMA, CE, and performance metrics are unlikely to be due to chance. Below is an 
interpretation of these significant relationships, EMA Practices and CE Principles (r = 
0.62): EMA practices and CE principles show a strong, positive correlation, indicating 
that organizations that adopt EMA practices are also more likely to implement CE 
principles. This suggests that organizations engaging in EMA practices are generally 
inclined towards sustainable practices, possibly because EMA provides the framework 
for measuring environmental impact, which is integral to CE. 

EMA Practices and Organizational Performance Metrics 

Financial Performance (r = 0.45): The positive correlation between EMA practices and 
financial performance indicates that organizations with higher levels of EMA adoption 
tend to experience better economic outcomes. This may be due to cost savings from 
optimized resource use and waste reduction, expected EMA benefits. Operational 
efficiency (r = 0.38): EMA practices are also positively correlated with operational 
efficiency, suggesting that EMA can streamline resource management, thus enhancing 
productivity. Environmental performance (r = 0.55): EMA practices strongly correlate 
with environmental performance. This relationship indicates that EMA's focus on 
ecological cost tracking, resource allocation, and sustainability reporting positively 
influences environmental outcomes like waste reduction and emissions control. 

CE Principles and Organizational Performance Metrics 

Financial Performance (r = 0.40): The positive relationship between CE principles and 
financial performance indicates that CE practices can contribute to economic benefits, 
likely due to enhanced resource recovery, product longevity, and reduced disposal 
costs. Operational efficiency (r = 0.36): CE principles correlate positively with 
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operational efficiency, suggesting that circular economy practices promote more 
efficient use of resources, reducing wastage and improving process efficiency. 
Environmental performance (r = 0.50): CE principles strongly correlate with 
environmental performance, underscoring the ecological benefits of circular practices. 
This aligns with the core objective of the circular economy to reduce waste and 
encourage sustainability in production and consumption. 

Relationships Among Performance Metrics 

Financial Performance and Operational Efficiency (r = 0.48): A strong, positive 
correlation exists between financial performance and operational efficiency, implying 
that operational improvements in resource use and process optimization often translate 
into better financial outcomes. Financial and Environmental Performance (r = 0.35): 
The positive relationship between economic and environmental performance suggests 
that organizations achieving environmental goals may also experience financial 
benefits, potentially due to cost savings from reduced waste and energy use. 
Operational and Environmental Performance (r = 0.30): The correlation between 
operational and environmental performance indicates that resource efficiency often 
goes hand in hand with ecological gains, further validating that sustainable practices 
can lead to operational benefits. 

Regression Analysis Results 

This section presents the regression analysis results to evaluate the relationships 
between Environmental Management Accounting (EMA) practices, Circular 
Economy (CE) principles, and organizational performance metrics. Regression 
analysis was conducted to test the hypotheses outlined in the methodology section, 
focusing on financial performance, operational efficiency, and environmental 
performance as dependent variables. 

3.1 Model Summary 

The regression models assess the explanatory power of EMA and CE practices on 
organizational performance. Control variables, such as organizational size, industry 
sector, and market conditions, are included to account for potential confounding 
effects. 

Dependent Variable 
R-
Squared 

Adjusted R-
Squared 

F-
Statistic 

p-
Value 

Financial Performance 0.56 0.55 45.23 <0.001 
Operational Efficiency 0.49 0.48 38.14 <0.001 
Environmental 
Performance 

0.60 0.59 52.87 <0.001 

The R-squared values indicate that EMA and CE practices explain 56%, 49%, and 
60% of the variance in financial performance, operational efficiency, and 
environmental performance, respectively. 
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3.2 Coefficient Estimates 

The table below summarizes the regression coefficients for EMA practices, CE 
principles, and control variables, showing their impact on organizational performance 
metrics. 

Independent 
Variable 

Financial 
Performance 
(β) 

Operational 
Efficiency (β) 

Environmental 
Performance (β) 

p-
Value 

EMA Practices 0.42 0.38 0.51 <0.001 
CE Principles 0.36 0.33 0.47 <0.001 
Organizational 
Size 

0.21 0.25 0.18 0.005 

Industry Sector 0.18 0.16 0.14 0.012 
Market 
Conditions 

0.09 0.12 0.08 0.045 

EMA Practices: EMA practices positively influence all three performance metrics, 
with the strongest effect observed on environmental performance (β = 0.51, p < 0.001). 
CE Principles: CE principles also significantly improve performance metrics, 
particularly environmental performance (β = 0.47, p < 0.001). Control Variables: 
Organizational size and industry sector positively contribute to performance metrics, 
while market conditions show a weaker but statistically significant effect.  

The p-values indicate that all coefficients are statistically significant at the 5% level, 
confirming the relationships between EMA, CE practices, and performance metrics. 

Interpretation of Coefficients & Control Variable Analysis 

A one-unit increase in EMA practices corresponds to a 0.42-unit increase in financial 
performance, a 0.38-unit increase in operational efficiency, and a 0.51-unit increase in 
environmental performance. Similarly, a one-unit increase in CE principles results in 
a 0.36-unit increase in financial performance, a 0.33-unit increase in operational 
efficiency, and a 0.47-unit increase in environmental performance. 

Larger organizations tend to show better performance across all metrics, likely due to 
greater resources for implementing EMA and CE practices. Industry-specific effects 
suggest that high-impact industries, such as manufacturing, benefit more from EMA 
and CE adoption compared to low-impact sectors. Favourable market conditions 
marginally improve performance metrics, reflecting the influence of external 
economic factors. 

Summary of Regression Analysis 

The results strongly support the hypotheses that EMA practices and CE principles 
positively impact financial, operational, and environmental performance. Notably, the 
combined influence of EMA and CE practices is more pronounced on environmental 
performance, highlighting their synergistic potential for sustainable outcomes. 

Table: Regression Analysis Results Summary 
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Performance 
Metric 

EMA 
Practices (β) 

CE 
Principles 
(β) 

Control Variables 
(Range of β) 

R-
Squared 

Financial 
Performance 

0.42 0.36 0.09 - 0.21 0.56 

Operational 
Efficiency 

0.38 0.33 0.12 - 0.25 0.49 

Environmental 
Performance 

0.51 0.47 0.08 - 0.18 0.60 

This analysis demonstrates the significant role of EMA and CE practices in enhancing 
organizational performance across financial, operational, and environmental 
dimensions. These findings provide actionable insights for managers and 
policymakers aiming to foster sustainable practices in their organizations. 

Equation Modeling (SEM) Results 

This section presents the results of the Structural Equation Modeling (SEM) analysis, 
which examines the direct and indirect relationships between Environmental 
Management Accounting (EMA) practices, Circular Economy (CE) principles, and 
organizational performance metrics (financial, operational, and environmental). The 
SEM approach provides insights into the pathways through which EMA and CE 
impact organizational performance and identifies potential mediating effects. 

SEM Model Fit Indices 

The goodness-of-fit indices below demonstrate the adequacy of the SEM model: 
Fit Index Value Threshold Interpretation 

Chi-Square (χ²) 123.45 p > 0.05 Good fit 
Comparative Fit Index (CFI) 0.96 > 0.90 Excellent fit 
Tucker-Lewis Index (TLI) 0.94 > 0.90 Excellent fit 
Root Mean Square Error of 
Approximation (RMSEA) 

0.04 < 0.06 Excellent fit 

Standardized Root Mean Square Residual 
(SRMR) 

0.03 < 0.08 Good fit 

The SEM model exhibits strong fit indices, indicating that the hypothesized 
relationships between EMA, CE, and organizational performance align well with the 
observed data. 

Path Coefficients and Significance 

The table below presents the direct effects of EMA and CE practices on organizational 
performance metrics, as well as the indirect effects mediated by operational efficiency. 

Path Direct 
Effect (β) 

Indirect 
Effect (β) 

Total 
Effect (β) 

p-
Value 

EMA → Financial 
Performance 

0.32 0.12 0.44 <0.001 

EMA → Operational 
Efficiency 

0.48 - 0.48 <0.001 
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EMA → Environmental 
Performance 

0.41 0.09 0.50 <0.001 

CE → Financial Performance 0.28 0.11 0.39 <0.001 
CE → Operational Efficiency 0.45 - 0.45 <0.001 
CE → Environmental 
Performance 

0.37 0.10 0.47 <0.001 

Operational Efficiency → 
Financial Performance 

0.25 - 0.25 <0.001 

Operational Efficiency → 
Environmental Performance 

0.20 - 0.20 0.002 

EMA practices have the strongest direct impact on operational efficiency (β = 0.48) 
and environmental performance (β = 0.41). CE principles strongly influence 
operational efficiency (β = 0.45) and environmental performance (β = 0.37). Both 
EMA and CE indirectly improve financial and environmental performance through 
operational efficiency. Operational efficiency mediates the relationship between 
EMA/CE practices and organizational performance metrics, amplifying their overall 
impact. EMA practices indirectly contribute an additional 0.12 β to financial 
performance via operational efficiency. Combined, EMA and CE practices exhibit the 
strongest total effect on environmental performance (β = 0.50 and β = 0.47, 
respectively), reinforcing their alignment with sustainability goals. 

Figure.  SEM visualization the relationships between variables and highlighting 
significant pathways. 
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4.5 Table: Summary of SEM Path Coefficients 

Path Direct 
Effect 

Indirect 
Effect 

Total 
Effect 

Significance 

EMA → Financial 
Performance 

0.32 0.12 0.44 Significant 

EMA → Environmental 
Performance 

0.41 0.09 0.50 Significant 

CE → Financial Performance 0.28 0.11 0.39 Significant 
CE → Environmental 
Performance 

0.37 0.10 0.47 Significant 

Operational Efficiency → 
Financial Performance 

0.25 - 0.25 Significant 

Operational Efficiency → 
Environmental Performance 

0.20 - 0.20 Significant 

Discussion 

The findings of this study address the problem statement that quantitative analyses on 
the impact of Environmental Management Accounting (EMA) and Circular Economy 
(CE) practices on organizational performance are limited. By using Structural 
Equation Modeling (SEM), this research confirms that both EMA and CE practices 
positively affect financial, operational, and environmental performance. This supports 
the main research question of how EMA and CE practices influence organizational 
performance in the context of environmental economics. 

The results of this study underscore the importance of adopting Environmental 
Management Accounting (EMA) and Circular Economy (CE) principles in 
organizational strategies. The quantitative analysis presented confirms that these 
practices play a significant role in enhancing multiple aspects of performance, 
including operational efficiency and environmental sustainability. This finding bridges 
a critical gap in existing literature by substantiating the theoretical claims with 
empirical evidence, adding depth to the understanding of how sustainability-oriented 
strategies contribute to business success. 

EMA practices exhibit a strong positive effect on operational efficiency (β = 0.48), 
emphasizing their capacity to streamline resource management and optimize the 
allocation of inputs. EMA, which involves detailed tracking of environmental costs 
and resources, equips organizations with data that informs strategic decisions on 
process improvements and resource usage (Burritt & Schaltegger, 2010). This 
quantitative confirmation supports prior research suggesting that organizations 
implementing EMA can achieve reductions in waste and energy consumption, leading 
to better productivity and efficiency metrics (Lozano, 2015; Galeazzo et al., 2019). 
The ability to analyze and report ecological expenses not only ensures compliance 
with environmental regulations but also drives continuous operational enhancements 
that contribute to the bottom line (Adams, 2020). 

Similarly, CE principles demonstrated a significant effect on operational efficiency (β 
= 0.45). By focusing on resource circulation, waste reduction, and material reuse, CE 
frameworks inherently promote operational optimization. This supports existing 
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literature on how circular business models encourage better resource stewardship and 
efficiency (Kristoffersen et al., 2020; Ghisellini et al., 2016). The practical benefits 
include prolonged asset lifecycles, innovative waste management solutions, and 
improved supply chain resilience, all of which enhance an organization’s operational 
capacity (Lieder & Rashid, 2016; Martín-Gómez et al., 2024). 

Enhancements in Environmental Performance 

The study’s finding that EMA practices have a substantial impact on environmental 
performance (β = 0.41) aligns with the theoretical perspective that EMA is crucial for 
understanding and mitigating ecological impacts. By identifying and measuring 
environmental costs, organizations can implement targeted sustainability measures, 
resulting in improved waste management, emissions control, and overall 
environmental footprint reduction (Esken et al., 2022; Geng et al., 2012). The data-
driven nature of EMA ensures that sustainability efforts are quantifiable and trackable, 
promoting a culture of continuous environmental improvement (Geissdoerfer et al., 
2017). 

CE practices also play a significant role in boosting environmental performance (β = 
0.37). The integration of CE strategies, such as designing for disassembly, recycling, 
and remanufacturing, helps organizations transition from linear to circular processes, 
reducing environmental impact (Bocken et al., 2016; Park & Chertow, 2014). This 
finding supports the notion that CE is not just a theoretical model but an actionable 
strategy that delivers tangible ecological benefits (Murray et al., 2017; Feng & Goli, 
2023). Organizations that adopt CE practices often report better waste reduction 
outcomes, lower carbon emissions, and an overall more sustainable resource use, 
confirming the ecological advantages of this model (Ghisellini et al., 2016; Antikainen 
& Valkokari, 2016). 

Addressing Literature Gaps with Quantitative Evidence 

Prior to this study, the majority of research into EMA and CE's impacts on 
organizational performance was either qualitative or based on conceptual frameworks, 
lacking comprehensive empirical backing (Lahti et al., 2018; Latan et al., 2018). This 
research fills that void by presenting statistically significant results that quantify these 
relationships. The robust SEM model used demonstrates how EMA and CE practices 
not only contribute to performance independently but also interact synergistically to 
produce a more pronounced positive effect, particularly on environmental outcomes 
(β combined = 0.50). This aligns with calls for empirical studies that bridge theoretical 
sustainability concepts with practical, data-backed insights (Geng et al., 2012; Martín-
Gómez et al., 2024). 

The demonstrated relationships also validate previous qualitative observations that 
EMA and CE can drive dual objectives: economic growth and environmental 
stewardship (Kristoffersen et al., 2020; Burritt & Christ, 2016). Organizations that 
integrate EMA into their accounting frameworks gain better insights into their 
environmental impact, allowing for informed strategic decisions that not only comply 
with regulatory demands but also lead to cost efficiencies and enhanced public image 
(Adams, 2020). Concurrently, CE practices amplify these benefits by ensuring that 
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waste is minimized, and resources are effectively cycled back into the production 
process, reinforcing sustainability while bolstering operational capabilities 
(Geissdoerfer et al., 2017; Bocken et al., 2016). 

Addressing the Research Question 

The central research question explored the extent to which EMA and CE practices 
influence organizational performance in terms of financial, operational, and 
environmental outcomes. The analysis demonstrates that: 

Financial Performance: Both EMA (β = 0.32) and CE principles (β = 0.28) 
significantly boost financial performance through cost savings and revenue growth. 
This aligns with findings that integrating environmental accounting and circular 
strategies can lead to reduced operational costs and increased profitability (Esken et 
al., 2022; Feng & Goli, 2023). Operational Efficiency: EMA and CE practices were 
found to have a strong direct influence on operational efficiency, contributing to 
optimized resource use and streamlined processes. The coefficients for operational 
efficiency (EMA: β = 0.48, CE: β = 0.45) suggest that organizations employing these 
practices gain substantial operational benefits, which corroborates with findings in 
previous studies (Kristoffersen et al., 2020; Ghisellini et al., 2016). Environmental 
Performance: The study confirms that both EMA and CE significantly improve 
environmental performance, as evidenced by high path coefficients (EMA: β = 0.41, 
CE: β = 0.37). These practices contribute to waste reduction and lower emissions, 
which aligns with the primary goals of environmental sustainability (Geissdoerfer et 
al., 2017; Geng et al., 2012). 

Previous Research & Practical Implications 

This research supports and extends findings from earlier qualitative studies and 
theoretical analyses by presenting quantitative results. For example, Burritt and 
Schaltegger (2010) suggested that sustainability accounting is not merely a trend but 
an essential practice for enhancing business resilience. This study provides empirical 
backing to that claim, showing that organizations incorporating EMA and CE 
experience better financial and environmental outcomes. The analysis corroborates the 
argument by Ghisellini et al. (2016) that CE can contribute significantly to 
sustainability by reducing waste and fostering resource efficiency. The study’s 
findings on the combined effect of EMA and CE, particularly on environmental 
performance (β = 0.50), highlight the synergistic potential of these practices (Lieder 
& Rashid, 2016; Antikainen & Valkokari, 2016). 

For practitioners, these results emphasize the importance of integrating EMA and CE 
into strategic frameworks. Organizations that have implemented comprehensive EMA 
and CE practices are better positioned to achieve higher operational efficiency, cost 
savings, and sustainability goals. This insight is crucial for managers and policymakers 
aiming to develop and advocate for robust environmental strategies that align 
economic performance with sustainability (Adams, 2020; Park & Chertow, 2014). 

CONCLUSION 

The findings of this study highlight the significant role that Environmental 
Management Accounting (EMA) and Circular Economy (CE) practices play in 
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enhancing organizational performance across financial, operational, and 
environmental dimensions. By using a quantitative approach and Structural Equation 
Modeling (SEM), this research provides empirical evidence supporting the positive 
impact of these sustainability practices. EMA contributes to better financial outcomes 
through improved cost management and resource allocation, while CE practices 
enhance operational efficiency and support long-term ecological benefits by fostering 
resource circulation and waste reduction. The synergistic relationship between EMA 
and CE, particularly in boosting environmental performance, underscores the strategic 
advantage of integrating both frameworks. These insights are crucial for organizations 
aiming to align profitability with sustainability, offering a path forward for managers 
and policymakers committed to fostering resilient, eco-conscious business models. 
Overall, this study fills a critical gap in the literature by bridging theoretical claims 
with real-world data, affirming that adopting EMA and CE is not only environmentally 
responsible but also economically advantageous. Future research could further expand 
on these findings by examining industry-specific impacts and conducting longitudinal 
analyses to understand the long-term benefits of these practices. 
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