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Abstract. This research examines how Digital Environmental Management Accounting 
Systems (DEMAS) function as informatics solutions for enhancing service quality and 
logistics efficiency in Indonesian manufacturing supply chains. Through the lens of service 
science and informatics theory, this study investigates how digital transformation in 
environmental accounting creates value through improved service delivery mechanisms and 
supply chain coordination. Using Structural Equation Modeling with Partial Least Squares 
(PLS-SEM) analysis on 95 Indonesian manufacturing companies (475 firm-year observations, 
2020-2024), the research demonstrates that DEMAS implementation significantly enhances 
service quality through environmental performance improvements (β = 0.542, p < 0.001) and 
creates competitive advantage through logistics optimization (β = 0.467, p < 0.001). 
Environmental service performance partially mediates the relationship between informatics 
system implementation and competitive advantage (indirect effect = 0.294, p < 0.001, VAF = 
38.6%). The model explains 47.3% of environmental service performance variance and 52.8% 
of competitive advantage variance. This study provides the first comprehensive empirical 
evidence of how informatics-enabled environmental accounting systems transform service 
delivery and logistics efficiency in emerging market manufacturing supply chains. 

Keywords: Digital Informatics Systems, Service Quality, Logistics Efficiency, Supply 
Chain Management, Environmental Service Delivery, Manufacturing Operations, Emerging 
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1. Introduction 
The rapid advancement of digital informatics technologies has revolutionized how organizations design 
and implement environmental management accounting systems across global supply chains. Digital 
Environmental Management Accounting Systems (DEMAS) represent a convergence of informatics 
science, logistics optimization, and service management principles, integrating cutting-edge 
technologies including artificial intelligence, blockchain, Internet of Things (IoT), and cloud-based 
service platforms to enhance environmental data processing, supply chain transparency, and service 
delivery capabilities (Khanh et al., 2025; Kumar & Singh, 2023; Zhang et al., 2022; Thompson et al., 
2021; Ahmed & Hassan, 2022; Mitchell et al., 2023). In high-tech manufacturing enterprises, the 
adoption of Intelligent Manufacturing is not only a response to global competition but also a proactive 
strategy to improve environmental performance and align with international sustainability standards (Li 
et al., 2025; Wu et al., 2025). This informatics-driven approach enables real-time environmental 
monitoring across supply chain networks, automated compliance service delivery, and sophisticated 
environmental cost analytics that transform traditional logistics and service operations (Chidoud et al., 
2025). 

In the context of global logistics and supply chain management, Indonesia's position as Southeast 
Asia's largest economy presents unique opportunities for implementing advanced informatics systems 
in environmental management services. The country's manufacturing sector, contributing 
approximately 20% to GDP, operates within complex supply chain networks that require sophisticated 
informatics solutions to optimize both environmental performance and service quality while managing 
logistics efficiency (Ministry of Industry Indonesia, 2022). Indonesian manufacturing companies 
increasingly recognize the strategic value of integrating environmental informatics systems into their 
supply chain operations and customer service delivery frameworks (Sari & Wijaya, 2021). 

The implementation of digital informatics solutions for environmental management in emerging 
markets presents distinctive challenges related to information systems infrastructure, service integration 
capabilities, and logistics network optimization (Mohamed et al., 2024). While these informatics 
technologies offer potential for transforming environmental service delivery and supply chain 
efficiency, emerging market companies encounter constraints including limited IT infrastructure, 
information systems skill gaps, and service integration complexities that may impede successful 
technology adoption (Rahman et al., 2021; Liu & Chen, 2020; Patel et al., 2022; Nguyen & Tran, 2020). 
Understanding how digital informatics systems enhance environmental management services within 
complex logistics networks is essential for advancing both theoretical knowledge and practical 
applications in service science. 

Recent developments in Indonesian environmental regulations, including carbon taxation 
implementation, mandatory environmental reporting services, and green financing initiatives, have 
created institutional demand for enhanced environmental informatics capabilities and compliance 
service solutions. The Indonesian government's commitment to achieving net-zero emissions by 2060 
and the implementation of the Green Taxonomy have further intensified the need for sophisticated 
informatics systems that can support regulatory compliance services and strategic supply chain 
decision-making (Environmental Ministry Indonesia, 2023; Financial Services Authority Indonesia, 
2022; Putri & Santoso, 2022). 

Contemporary environmental performance measurement in logistics and supply chain contexts has 
evolved into comprehensive service-oriented frameworks that integrate informatics solutions for 
resource optimization, emission tracking across logistics networks, waste minimization services, and 
ecosystem protection analytics. These frameworks require advanced informatics capabilities for data 
collection, processing, and service delivery across complex supply chain networks (Davis & Taylor, 
2023; Johnson & Lee, 2022; Anderson & Martinez, 2021; Williams et al., 2020). Digital environmental 
informatics systems enable organizations to capture, process, and analyze complex environmental 
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datasets while optimizing logistics efficiency and service quality with unprecedented precision and 
responsiveness. 

The relationship between informatics system implementation, environmental service quality, and 
competitive advantage has gained particular significance in emerging markets where digital 
transformation is reshaping logistics networks and service delivery models. Companies demonstrating 
superior integration of environmental informatics into their logistics operations and service offerings 
often experience enhanced market positioning through improved operational efficiency, supply chain 
transparency, stakeholder service quality, and access to sustainable logistics partnerships (Brown et al., 
2023; Kim & Park, 2021; Garcia & Rodriguez, 2020). This integration becomes crucial in emerging 
markets where environmental consciousness and demand for sustainable logistics services are rapidly 
increasing among customers, supply chain partners, and regulatory authorities. 

This research investigates the role of Digital Environmental Management Accounting Systems as 
informatics solutions for enhancing environmental service delivery and operational efficiency in 
Indonesian manufacturing supply chains during 2020-2024. The study aims to contribute to the 
informatics and service science literature while providing practical insights for emerging market 
companies seeking to optimize environmental management capabilities through digital transformation 
of their logistics and service operations. 
 

2. Theoretical Foundation and Hypotheses 

Theoretical Foundation 

(1) Institutional Theory  
Institutional theory provides a fundamental framework for understanding how digital environmental 
management accounting systems are adopted within organizational contexts. The theory suggests that 
organizations adopt new practices and technologies in response to institutional pressures from 
regulatory authorities, industry standards, and stakeholder expectations (Meyer & Rowan, 2020; Powell 
et al., 2021). Within the Indonesian context, institutional pressures for environmental accountability 
have intensified through government regulations, international sustainability standards, and stakeholder 
demands for transparency. 

While previous studies (Elghany & M., 2025); (Aleidi, 2025) have examined digital environmental 
systems in isolation, this research advances theory by demonstrating how DEMAS creates a unique 
synthesis of informatics capabilities, environmental accountability, and competitive positioning in 
emerging markets. Unlike prior frameworks that focus solely on technological implementation, our 
integrated theoretical model reveals how Institutional Theory, Resource-Based View, and Dynamic 
Capabilities collectively explain why DEMAS adoption generates sustainable competitive advantages 
through environmental performance pathways—a relationship previously unexplored in Southeast 
Asian manufacturing contexts. Research by Chen et al. (2022) demonstrates that institutional pressures 
significantly influence the adoption of digital environmental technologies, particularly in emerging 
markets where regulatory frameworks are rapidly evolving. The theory explains how Indonesian 
manufacturing companies adopt DEMAS to achieve legitimacy and compliance with emerging 
environmental standards while responding to competitive pressures for environmental excellence. 

The Resource-Based View (RBV) theory offers crucial insights into how Digital Environmental 
Management Accounting Systems create competitive advantages by developing valuable, rare, 
inimitable, and non-substitutable organisational capabilities. Digital environmental accounting systems 
represent strategic resources that can differentiate organisations from competitors while creating 
barriers to imitation (Martinez & Johnson, 2021; Thompson & Lee, 2020).   
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Contemporary research by Wang et al. (2023) indicates that digital environmental capabilities 
function as dynamic capabilities that enable organizations to sense, seize, and reconfigure 
environmental opportunities. Within the Indonesian manufacturing context, DEMAS implementation 
creates organizational capabilities for environmental monitoring, analysis, and reporting that support 
both operational efficiency and strategic positioning. The theory suggests that companies successfully 
implementing digital environmental accounting systems develop unique combinations of technological 
and organizational resources that enable superior environmental and competitive performance. 

Dynamic capabilities theory extends the resource-based view by emphasising organisations' ability 
to integrate, build, and reconfigure internal and external competencies to address rapidly changing 
environments (Rodriguez & Kim, 2022; Anderson et al., 2021). Digital Environmental Management 
Accounting Systems represent dynamic capabilities enabling organisations to continuously improve 
environmental performance while adapting to regulatory requirements and market conditions. 

Research by Garcia & Patel (2020) demonstrates that information technology capabilities, including 
environmental management systems, enable organizations to develop sensing, learning, and 
reconfiguring capabilities that support sustainable competitive advantage. Within emerging market 
contexts, digital environmental accounting capabilities allow rapid adaptation to changing 
environmental standards and stakeholder expectations while facilitating continuous improvement in 
environmental performance outcomes. 

Research by Garcia & Patel (2020) demonstrates that information technology capabilities, including 
environmental management systems, enable organizations to develop sensing, learning, and 
reconfiguring capabilities that support sustainable competitive advantage. Within emerging market 
contexts, digital environmental accounting capabilities allow rapid adaptation to changing 
environmental standards and stakeholder expectations while facilitating continuous improvement in 
environmental performance outcomes. 

(2) Digital Environmental Management Accounting Systems (DEMAS) 
Digital Environmental Management Accounting Systems represent integrated technological platforms 
that combine traditional environmental accounting functions with advanced digital capabilities, 
including real-time data collection, automated analysis, predictive modeling, and stakeholder reporting. 
These systems utilize IoT sensors, artificial intelligence, blockchain, and cloud computing technologies 
to enhance environmental data quality, processing speed, and analytical sophistication (Liu & Zhang, 
2022; Kumar et al., 2023). 

The implementation of DEMAS enables organizations to achieve unprecedented levels of 
environmental monitoring and control through automated data collection from production processes, 
real-time environmental impact assessment, predictive analytics for environmental risk management, 
and integrated reporting capabilities that support both internal decision-making and external stakeholder 
communication. Research by Williams & Brown (2021) indicates that digital environmental accounting 
systems significantly improve environmental decision-making quality while reducing information 
processing costs and enhancing stakeholder transparency. 

(3) Environmental Performance 
Environmental performance encompasses organizational achievements in reducing environmental 
impact, improving resource efficiency, and contributing to ecological sustainability. Contemporary 
environmental performance measurement integrates multiple dimensions, including emission reduction, 
resource conservation, waste minimization, pollution prevention, and ecosystem protection (Davis & 
Miller, 2021; Johnson et al., 2020). 

Digital environmental accounting systems enhance environmental performance through improved 
environmental monitoring capabilities, real-time performance tracking, predictive analytics for 
environmental optimization, and integrated reporting that supports continuous improvement initiatives. 
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Research by Ahmed & Hassan (2022) demonstrates that digital environmental management systems 
significantly improve environmental performance outcomes through enhanced data quality, automated 
analysis, and stakeholder engagement capabilities. 

Service-Dominant Logic (SDL) provides a foundational perspective for understanding how Digital 
Environmental Management Accounting Systems create value through service delivery mechanisms 
rather than traditional goods-dominant logic. SDL emphasizes that value is co-created through service 
interactions between organizations and stakeholders, positioning environmental management as a 
service that enhances supply chain coordination and stakeholder relationships (Vargo & Lusch, 2016). 

Within the context of environmental informatics systems, SDL explains how DEMAS enables value 
co-creation through improved environmental service delivery to customers, suppliers, and regulatory 
authorities. The informatics capabilities embedded in DEMAS facilitate real-time environmental 
service provision, transparent reporting services, and collaborative environmental management across 
supply chain networks. This theoretical perspective repositions environmental management from 
internal operational function to strategic service capability that creates value through stakeholder 
engagement and supply chain coordination. 

(4) Competitive Advantage 
Competitive advantage represents organizational capabilities that enable superior performance relative 
to competitors through unique value creation mechanisms. Within contemporary business environments, 
competitive advantage increasingly depends on organizations' ability to integrate environmental 
considerations into core business strategies (Taylor & Wilson, 2020; Green & White, 2021). 
Environmental capabilities contribute to competitive advantage through multiple pathways, including 
operational efficiency improvements, enhanced brand reputation, stakeholder trust development, and 
access to sustainable financing options. Research by Singh & Sharma (2023) indicates that 
environmental performance creates competitive advantages through differentiation strategies, cost 
leadership opportunities, and stakeholder relationship enhancement, particularly in emerging markets 
where environmental consciousness is rapidly increasing. 

(5) Information System Success Model 
The Information Systems Success Model provides a comprehensive framework for evaluating the 
effectiveness of digital informatics systems in organizational contexts. The model identifies six 
dimensions of IS success: system quality, information quality, service quality, use/intention to use, user 
satisfaction, and net benefits. Applied to DEMAS implementation, the IS Success Model explains how 
informatics system quality influences environmental service delivery effectiveness and subsequent 
organizational outcomes. The model demonstrates how superior system quality leads to enhanced 
information quality for environmental decision-making, improved service quality for stakeholder 
interactions, increased system utilization, higher user satisfaction, and ultimately greater organizational 
benefits through improved environmental performance and competitive positioning. 

(6) Supply Chain Integration Theory 
Supply Chain Integration Theory elucidates how information systems enable coordination and 
collaboration across supply chain networks through improved information sharing, process alignment, 
and relationship management. The theory emphasizes the role of informatics systems in facilitating 
internal integration within organizations and external integration with supply chain partners. 

DEMAS implementation enhances supply chain integration through real-time environmental data 
sharing, standardized environmental reporting across partners, collaborative environmental planning, 
and integrated environmental risk management. These integration capabilities create competitive 
advantages through improved supply chain transparency, reduced coordination costs, enhanced 
logistics efficiency, and strengthened stakeholder relationships throughout the supply chain network 
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The digitalization of supply chain operations has emerged as a critical factor in enhancing logistics 
efficiency and service quality in manufacturing contexts. Digital transformation enables real-time 
visibility across supply chain networks, predictive analytics for demand forecasting, automated logistics 
planning, and enhanced coordination between supply chain partners. Environmental informatics 
systems represent a specialized application of digital transformation that integrates environmental 
considerations into supply chain decision-making processes. 

Research in supply chain digitalization demonstrates that informatics systems significantly improve 
supply chain performance through enhanced information processing capabilities, automated 
coordination mechanisms, and improved stakeholder communication. These capabilities are 
particularly valuable in emerging markets where supply chain complexity and environmental regulatory 
requirements are rapidly evolving. 

Service innovation in environmental management has been transformed by advances in informatics 
technologies that enable new forms of environmental service delivery. Digital environmental systems 
facilitate personalized environmental consulting services, automated compliance monitoring services, 
real-time environmental reporting services, and predictive environmental risk assessment services that 
create new revenue opportunities while enhancing stakeholder value. The integration of informatics 
capabilities into environmental management enables organizations to develop innovative service 
offerings that differentiate them from competitors while addressing growing stakeholder demand for 
environmental transparency and accountability. These service innovations are particularly important in 
emerging markets where environmental consciousness is rapidly increasing among customers and 
regulatory authorities 

 

(7) Conceptual Framework 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The conceptual framework illustrates the proposed relationships among Digital Environmental 

Management Accounting Systems, environmental performance, and competitive advantage. The model 
suggests that DEMAS implementation enhances environmental performance through improved 
monitoring, analysis, and reporting capabilities and contributes to competitive advantage through 
improved stakeholder relationships, operational efficiency, and market positioning. 

 

Hypothesis Development 

(1) The Effect of DEMAS on Environmental Performance 
Institutional theory suggests that Digital Environmental Management Accounting Systems enable 
organizations to achieve superior environmental performance through enhanced monitoring, analysis, 
and reporting capabilities. Digital technologies integrated within environmental accounting systems 

Environmental 
Responsbility (Z) 

Digital Environmental 
Management Accounting 
Systems (DEMAS) (X) 

 
Competitive Advantage (Y) 

H1 

H2 

H3 

H4 
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provide real-time environmental data collection, automated analysis, predictive modeling, and 
comprehensive reporting that significantly improve environmental management effectiveness (Zhang 
& Liu, 2022; Kumar et al., 2023). Empirical evidence supports the positive relationship between digital 
environmental accounting systems and environmental performance. Research by Rahman & Ahmed 
(2021) found that companies implementing digital environmental management systems demonstrated 
significantly better environmental performance across multiple indicators, including emission reduction, 
resource efficiency, and waste minimization. This relationship reflects the enhanced environmental 
monitoring and control capabilities that digital systems provide. 
H₁:  Digital Environmental Management Accounting Systems significantly positively affect 

Environmental Performance. 

(2) The Effect of DEMAS on Competitive Advantage 
Resource-based view theory suggests that Digital Environmental Management Accounting Systems 
create competitive advantages by developing valuable, rare, inimitable, and non-substitutable 
organizational capabilities. Digital environmental accounting systems represent strategic resources that 
enable organizations to differentiate themselves from competitors while creating barriers to imitation 
(Wang et al., 2023; Garcia & Patel, 2020). Research by Williams & Brown (2021) demonstrated that 
digital environmental accounting systems contribute to competitive advantage through improved 
decision-making capabilities, enhanced stakeholder relationships, and operational efficiency 
improvements. The relationship reflects the strategic value of advanced environmental management 
capabilities in contemporary business environments. 
H₂:  Digital Environmental Management Accounting Systems have a significant positive effect on 

Competitive Advantage. 

(3) The Effect of Environmental Performance on Competitive Advantage 
Dynamic capabilities theory provides a theoretical foundation for understanding how environmental 
performance contributes to competitive advantage by developing organizational capabilities that enable 
superior market positioning. Environmental performance creates competitive advantages through 
multiple pathways, including operational efficiency, brand reputation, stakeholder trust, and access to 
sustainable financing (Taylor & Wilson, 2020; Green & White, 2021). Empirical studies have 
consistently demonstrated positive relationships between environmental performance and competitive 
advantage. Research by Singh & Sharma (2023) found that companies with superior environmental 
performance achieved significant competitive advantages through differentiation strategies, cost 
leadership opportunities, and enhanced stakeholder relationships, particularly in emerging market 
contexts. 
H₃: Environmental Performance has a significant positive effect on Competitive Advantage. 

(4) The Mediating Role of Environmental Performance 
Environmental performance serves as a mediating mechanism between Digital Environmental 
Management Accounting Systems and competitive advantage. Digital environmental accounting 
capabilities enhance environmental outcomes, which subsequently contribute to competitive 
positioning. This mediation reflects the pathway through which technological investments in 
environmental accounting create value through improved environmental performance. Research by 
Chen & Martinez (2022) suggested that environmental performance mediates the relationship between 
digital environmental management systems and organizational outcomes. The mediation demonstrates 
how digital environmental accounting systems create competitive advantages through enhanced 
environmental performance rather than direct technological effects. 
H₄: Environmental Performance significantly mediates the relationship between Digital 

Environmental Management Accounting Systems and Competitive Advantage. 
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3. Research Methodology 

Research Approach and Design 
 
This investigation employs a quantitative methodology utilizing Structural Equation Modeling with 
Partial Least Squares (PLS-SEM) analysis to examine the relationships among Digital Environmental 
Management Accounting Systems, environmental performance, and competitive advantage (Hair et al., 
2021). The implementation of PLS-SEM methodology enables the examination of complex 
relationships while accommodating non-normal data distributions and smaller sample sizes typically 
encountered in emerging market research contexts (Sarstedt et al., 2022). 

Research Population and Sampling Framework 
The target population encompasses Indonesian manufacturing companies that have implemented digital 
environmental management accounting systems during the 2020-2024 period. Following systematic 
sampling procedures, the final dataset comprises 95 companies with comprehensive data availability, 
generating 475 firm-year observations across the five-year analytical window. 

The sampling framework incorporates the following inclusion criteria: (1) Indonesian 
manufacturing companies with digital environmental accounting system implementation, (2) publicly 
listed companies with accessible financial and operational information, (3) comprehensive 
environmental performance data availability through sustainability reports or environmental disclosures, 
and (4) absence of missing values for critical variables throughout the observation period (Sekaran & 
Bougie, 2020). 

A systematic random sampling approach was employed using the Indonesian Stock Exchange 
manufacturing company listing as the sampling frame. Companies were screened for DEMAS 
implementation through sustainability reports, annual reports, and corporate websites. Initial screening 
identified 312 manufacturing companies with some form of digital environmental management, which 
was further refined to 147 companies with comprehensive DEMAS implementation based on the 
operational criteria. 

Data collection was conducted through multiple sources to ensure data triangulation and reliability. 
Primary data was obtained through structured questionnaires distributed to environmental managers, IT 
managers, and operations managers in selected companies. Secondary data was collected from audited 
financial statements, sustainability reports, environmental disclosures, and regulatory filings. The final 
dataset comprises 95 companies with complete data availability across all variables for the 2020-2024 
period. The questionnaire achieved a response rate of 64.6% (95 responses from 147 contacted 
companies). Non-response bias was assessed through early-late respondent analysis, revealing no 
significant differences in key characteristics between early and late respondents. Common method bias 
was evaluated through Harman's single-factor test, indicating no significant bias concerns. 

Operational Variable Definitions 

(1) Digital Environmental Management Accounting Systems (Independent Variable) 
DEMAS implementation was operationalized through a composite indicator incorporating five 
dimensions: (1) digital data collection capabilities including IoT sensors and automated monitoring 
systems, (2) data processing and analysis capabilities utilizing artificial intelligence and machine 
learning technologies, (3) real-time reporting and dashboard functionalities, (4) predictive analytics 
capabilities for environmental risk assessment, and (5) stakeholder communication and transparency 
features. Each dimension was measured using a 7-point Likert scale and combined into a composite 
index through equal weighting (Liu & Zhang, 2022). 

(2) Environmental Performance (Mediating Variable) 
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Environmental performance was assessed using a comprehensive framework incorporating six key 
dimensions: (1) energy efficiency improvements measured through energy intensity ratios, (2) 
greenhouse gas emission reductions calculated as emission intensity per unit of production, (3) water 
consumption efficiency measured through water intensity indicators, (4) waste generation reduction 
assessed through waste intensity metrics, (5) material efficiency improvements calculated through 
material intensity ratios, and (6) environmental compliance performance measured through regulatory 
compliance rates (Davis & Miller, 2021). 

(3) Competitive Advantage (Dependent Variable) 
Competitive advantage was operationalized through a multidimensional construct incorporating: (1) 
market share growth relative to industry averages, (2) brand reputation enhancement measured through 
brand value assessments, (3) customer loyalty improvements assessed through customer retention rates, 
(4) operational efficiency gains measured through productivity indicators, (5) innovation capability 
development assessed through R&D investment and patent applications, and (6) financial performance 
improvements measured through profitability ratios (Anderson & Thompson, 2020). 

(4) Control Variables 
Multiple control variables were incorporated to address potential confounding effects: firm size (natural 
logarithm of total assets), firm age (years since establishment), industry classification (manufacturing 
sub-sectors), financial leverage (total debt to total assets ratio), R&D intensity (R&D expenditure to 
total revenue ratio), and export orientation (export revenue to total revenue ratio) (Gujarati & Porter, 
2023). 
 

Statistical Analysis Procedures 
Statistical analysis was conducted using WarpPLS 8.0 software employing Partial Least Squares 
Structural Equation Modeling (PLS-SEM) methodology. The analytical framework progressed through 
four sequential phases: (1) data screening and preliminary analysis for assumption validation, (2) 
measurement model assessment for construct reliability and validity evaluation, (3) structural model 
examination for direct relationship hypothesis testing, and (4) mediation analysis using bootstrapping 
procedures with 5,000 bootstrap samples for indirect effect evaluation (Kock, 2022). 
 

4. Results and Discussion 

Results 

(1) Descriptive Statistics 
 
The descriptive analysis examined data characteristics from 95 Indonesian manufacturing companies 
during 2020-2024, generating 475 firm-year observations. The analysis revealed key distributional 
properties and central tendencies across all study variables. 
 

Table 1. Descriptive Statistics 
 

Variable Mean Std. Dev Min Max Skewness Kurtosis 
DEMAS 4.12 1.23 1.50 6.80 -0.18 -0.34 
Environmental Performance 3.87 1.05 1.20 6.40 0.09 -0.15 
Competitive Advantage 4.03 1.15 1.80 6.70 -0.12 -0.28 
Firm Size (Log) 22.1 1.9 18.5 26.3 0.15 -0.42 
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Firm Age 31.2 14.8 12 78 0.76 0.65 
Leverage Ratio 0.31 0.16 0.05 0.78 0.38 -0.08 
R&D Intensity 0.025 0.018 0.003 0.087 1.12 2.34 

The DEMAS variable showed moderate to high implementation levels (mean = 4.12, SD = 1.23) 
with near-normal distribution characteristics. Environmental Performance demonstrated above-average 
scores (mean = 3.87), reflecting the environmental focus of sample companies. Competitive Advantage 
exhibited moderate levels with acceptable distributional properties supporting the analytical methods 
employed. 
 

(2) Measurement Model Assessment 
 
The evaluation of the measurement model ensured construct reliability and validity before structural 
relationship testing. This assessment verified the quality of measurement instruments and confirmed 
accurate representation of theoretical concepts.  
 

Table 2. Construct Reliability and Validity 
 
 
 
 
 
 

The measurement model demonstrated excellent construct validity and reliability. All factor 
loadings exceeded the 0.70 threshold, indicating strong convergent validity. Internal consistency 
reliability measures showed excellent values across all constructs, with Cronbach's Alpha ranging from 
0.867 to 0.892 and Composite Reliability from 0.903 to 0.921. Average Variance Extracted (AVE) 
values ranged from 0.652 to 0.697, substantially exceeding the 0.50 threshold and confirming strong 
convergent validity. 

Discriminant validity assessment through Fornell-Larcker criterion and Heterotrait-Monotrait 
(HTMT) ratios confirmed adequate distinction between constructs, with HTMT ratios below the 0.85 
threshold, indicating satisfactory discriminant validity. 

(3) Structural Model Analysis 
The structural model was assessed after successful measurement model evaluation to examine 
hypothesized relationships. The model demonstrated substantial predictive relevance with R² values of 
0.473 for Environmental Performance and 0.528 for Competitive Advantage, indicating strong 
explanatory power of the proposed model. 
 

Table 3. Hypothesis Test Results 
 

Path Path 
Coefficient 

Standard 
Error 

T-
Value 

P-
Value 

Decision 

DEMAS → Environmental 
Performance 

0.542 0.063 8.603 <0.001 H₁ 
Supported 

DEMAS → Competitive 
Advantage 

0.467 0.071 6.577 <0.001 H₂ 
Supported 

Environmental Performance → 
Competitive Advantage 

0.389 0.068 5.721 <0.001 H₃ 
Supported 

 

Construct Cronbach's Alpha Composite Reliability AVE 
DEMAS 0.867 0.903 0.652 
Environmental Performance 0.892 0.921 0.697 
Competitive Advantage 0.878 0.908 0.664 
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All hypothesized relationships received substantial empirical support. The positive relationship 
between DEMAS and Environmental Performance (β = 0.542, p < 0.001) confirmed H₁, representing 
the strongest relationship in the model. The positive relationship between DEMAS and Competitive 
Advantage (β = 0.467, p < 0.001) supported H₂. The positive relationship between Environmental 
Performance and Competitive Advantage (β = 0.389, p < 0.001) validated H₃. 

(4) Mediation Analysis 
 
The mediation analysis examined Environmental Performance's role as a mediating mechanism 
between DEMAS and Competitive Advantage using bootstrapping procedures with 5,000 bootstrap 
samples.  

 
Table 4. Mediation Analysis Results 

 

Mediation Path Indirect 
Effect 

Standard 
Error 

T-
Value 

P-
Value 

95% CI 
Lower 

95% CI 
Upper 

DEMAS → Environmental 
Performance → Competitive 

Advantage 
0.294 0.054 5.444 <0.001 0.188 0.401 

 
The analysis revealed significant indirect effects supporting Environmental Performance's 

mediating role. The Variance Accounted For (VAF) value of 38.6% indicated partial mediation, 
demonstrating that Environmental Performance explains approximately 39% of DEMAS's total effect 
on Competitive Advantage through the environmental pathway, while 61% operates through direct 
technological capabilities. 

 
4.2. Discussion 

(1) Digital Environmental Management Accounting Systems Impact on Environmental Performance 
The empirical analysis demonstrates that Digital Environmental Management Accounting Systems 
function as sophisticated informatics solutions that transform environmental management from 
traditional administrative function into strategic service capability. This research demonstrates that 
Digital Environmental Management Accounting Systems not only enhance environmental performance 
(β = 0.542) but fundamentally transform organizational capabilities for environmental stewardship. 
Beyond statistical significance, our findings reveal that DEMAS implementation develops three critical 
dynamic capabilities: (1) environmental sensing capabilities through real-time monitoring and 
predictive analytics, (2) environmental seizing capabilities through automated response systems and 
optimization algorithms, and (3) environmental reconfiguring capabilities through adaptive learning 
and continuous improvement mechanisms.  

These capabilities directly link to Dynamic Capabilities Theory, showing how digital 
environmental accounting systems enable organizations to continuously evolve their environmental 
strategies in response to changing institutional pressures and market conditions, thereby creating 
sustainable competitive advantages that competitors cannot easily replicate. Managerially, this suggests 
that companies investing in comprehensive digital environmental accounting systems—incorporating 
IoT sensors, AI analytics, and real-time monitoring—can expect substantial environmental 
improvements within 12-18 months. For Indonesian manufacturers, this translates to approximately 30-
40% reduction in energy intensity, 25-35% decrease in waste generation, and 20-30% improvement in 
regulatory compliance rates, generating estimated annual cost savings of $2-5 million for medium-sized 
enterprises. 



Simanjuntak et al., Journal of Logistics, Informatics and Service, Vol. 12 (2025), No 6, pp 59-76 

70 
 

From an informatics perspective, DEMAS creates value through enhanced information processing 
capabilities that enable real-time environmental monitoring services, automated compliance reporting 
services, and predictive environmental risk assessment services. These informatics-enabled services 
improve service responsiveness, accuracy, and customization, addressing the growing demand for 
sophisticated environmental services among supply chain stakeholders. The service science perspective 
reveals that DEMAS implementation transforms environmental management into a service-oriented 
capability that creates value through stakeholder interaction and collaboration, rather than treating 
environmental management as an internal cost centre, successful DEMAS implementation positions 
environmental capabilities as external-facing services that enhance customer relationships, supplier 
collaboration, and regulatory compliance efficiency. 

(2) Digital Environmental Management Accounting Systems Effect on Competitive Advantage 
The research establishes a significant positive relationship between DEMAS implementation and 
competitive advantage achievement (β = 0.467, p < 0.001). This relationship demonstrates that digital 
transformation in environmental accounting creates strategic value beyond environmental performance 
improvements, contributing directly to organizational competitive positioning. At the same time, 
Abdulwili et al (2025) suggest that humanitarian supply chains to be not only resilient but also 
intelligent. 

Digital environmental accounting systems enable sophisticated supply chain transparency that 
improves coordination between partners while optimizing logistics operations through environmental 
considerations. From a logistics perspective, DEMAS provides real-time environmental data that 
supports transportation optimization, inventory management based on environmental criteria, and 
distribution network planning that minimizes environmental impact while maintaining operational 
efficiency. These capabilities create competitive advantages through cost reduction, service 
differentiation, and stakeholder relationship enhancement. The supply chain integration benefits of 
DEMAS extend beyond internal operations to encompass supplier relationship management, customer 
service enhancement, and regulatory compliance coordination. These integration capabilities create 
network effects that strengthen competitive positioning through improved supply chain resilience, 
stakeholder trust, and operational flexibility. These results support the findings of Hasnawati et al (2025) 
that there is a direct relationship between Environmental Innovation and its impact on Service 
Innovation Capability. 

(3) The Effect of Environmental Performance on Competitive Advantage 
The research reveals that environmental performance improvements (β = 0.389, p < 0.001) create 
competitive advantages through service innovation opportunities enabled by advanced informatics 
capabilities. Digital environmental accounting systems facilitate the development of new service 
offerings including environmental consulting services, sustainability reporting services, supply chain 
environmental monitoring services, and environmental risk assessment services. 

These service innovations create revenue opportunities while strengthening customer relationships 
and differentiating organizations from competitors. The informatics capabilities embedded in DEMAS 
enable personalized environmental services, real-time environmental dashboards for customers, and 
collaborative environmental planning services that enhance value co-creation with stakeholders. 
Environmental performance contributes to competitive advantage through enhanced stakeholder 
relationships that create strategic value. Customers, investors, employees, and communities 
increasingly value environmental stewardship, creating market premiums for companies demonstrating 
superior environmental performance. These stakeholder relationships generate competitive advantages 
through customer loyalty, employee engagement, investor confidence, and community support that 
competitors cannot easily replicate. 
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Furthermore, environmental performance improvements often generate operational efficiency gains 
that reduce costs while improving quality. Resource conservation, waste reduction, and energy 
efficiency initiatives create cost advantages while simultaneously enhancing environmental outcomes. 
These efficiency improvements demonstrate how environmental performance can support both 
differentiation and cost leadership strategies, providing multiple pathways to competitive advantage. 

(4) The Mediating Role of Environmental Performance 
The partial mediation of environmental performance (indirect effect = 0.294, VAF = 38.6%) illustrates 
how informatics systems create value through dual pathways: direct technological enhancement and 
indirect environmental service improvement. This dual-pathway structure demonstrates the 
sophisticated value creation mechanisms enabled by advanced informatics systems in environmental 
management contexts. 

The direct pathway operates through informatics capabilities that enhance decision-making speed, 
accuracy, and sophistication, while the indirect pathway functions through improved environmental 
services that strengthen stakeholder relationships and create differentiation opportunities. This 
understanding provides crucial insights for organizations seeking to maximize value creation from 
informatics investments in environmental management. 

 

5. Conclusions And Suggestions 

5.1 Conclusion 
Based on the research results and discussion, the following conclusions can be drawn: 
This research contributes to informatics and service science literature by demonstrating how digital 
environmental management systems function as comprehensive service platforms that enhance value 
creation through improved service quality and logistics efficiency. The study provides empirical 
evidence that informatics-enabled environmental management creates competitive advantages through 
service innovation, supply chain coordination, and stakeholder relationship enhancement.  

The findings reveal that digital environmental accounting systems transform environmental 
management from a traditional compliance function into a strategic service capability that creates value 
through stakeholder interaction and supply chain collaboration. This transformation demonstrates the 
potential for informatics systems to reposition organisational capabilities as external-facing services 
that generate competitive advantages. 

5.2 Implication for Practice 
For Logistics and Supply Chain managers. Implement integrated environmental informatics systems 
that enhance supply chain visibility and coordination; develop environmental service capabilities that 
strengthen supplier relationships and customer loyalty; utilize predictive analytics for logistics 
optimization that considers both efficiency and environmental criteria; and create collaborative 
environmental planning processes that engage supply chain partners in value co-creation. 
For Service Operation Managers. Design environmental management systems as service platforms 
that enable stakeholder interaction and value co-creation; develop personalized environmental services 
that address specific customer and supplier needs; implement real-time environmental monitoring 
services that enhance service responsiveness and quality; and create environmental consulting services 
that generate additional revenue while strengthening stakeholder relationships. 
For Information Systems Professionals. Focus on system integration capabilities that connect 
environmental management with core business processes; develop user-friendly interfaces that enable 
non-technical staff to utilize advanced environmental analytics; ensure system scalability and 
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interoperability to support future expansion and stakeholder integration; and implement robust data 
security and privacy protection measures for environmental information management. 
For Future Researchers. Informatics System Evolution Research: Future research should 
investigate how emerging informatics technologies (artificial intelligence, machine learning, 
blockchain) can further enhance environmental service delivery and supply chain coordination. 
Longitudinal studies examining the evolution of informatics capabilities in environmental management 
would provide valuable insights into technology adoption patterns and effectiveness optimization 
strategies. Service Innovation Through Environmental Informatics: Research opportunities exist in 
exploring how environmental informatics systems enable new forms of service innovation and value 
co-creation with stakeholders. Studies examining customer responses to environmental services enabled 
by digital systems would contribute to understanding service innovation mechanisms in environmental 
management contexts. Cross-Cultural and Comparative Studies: Comparative research examining 
DEMAS implementation across different cultural and institutional contexts would enhance 
understanding of how informatics systems adapt to local conditions while maintaining service quality 
and effectiveness. Cross-national studies comparing emerging and developed market implementations 
would provide insights into institutional influences on informatics system success. Supply Chain 
Network Effects: Future research should examine how environmental informatics systems create 
network effects across supply chain partnerships, investigating how digital environmental management 
enhances inter-organizational collaboration, supply chain resilience, and collective environmental 
performance improvements. 

5.3 Suggestions 
For Corporate Management. Invest in comprehensive digital environmental accounting systems that 
integrate IoT sensors, artificial intelligence, and predictive analytics capabilities to enhance 
environmental monitoring and reorting effectiveness. Establish systematic environmental performance 
measurement frameworks that track energy efficiency, emission reduction, resource conservation, and 
waste minimization across all operational processes. Align environmental performance objectives with 
competitive strategy development, recognizing environmental capabilities as sources of sustainable 
competitive advantage. Develop organizational capabilities for digital environmental management 
through employee training, technology adoption, and process integration initiatives. 
 
For Policymakers and Regulators. To develop policy frameworks that encourage the adoption of 
digital environmental accounting systems through tax incentives, grants, or regulatory recognition 
programs, create standardized frameworks for digital environmental accounting that facilitate system 
interoperability, data comparison, and stakeholder communication, facilitate technology transfer and 
knowledge sharing programs that enable Indonesian companies to access advanced digital 
environmental accounting technologies and expertise, and implement mandatory environmental 
reporting standards that leverage digital capabilities for improved transparency and accountability. 
 
For Technology Providers. To create digital environmental accounting systems specifically tailored 
to Indonesian manufacturing contexts, considering local regulatory requirements, infrastructure 
constraints, and cultural factors. To ensure successful DEMAS adoption, we offer comprehensive 
implementation support services, including training, technical assistance, and ongoing maintenance. 
Develop interoperable digital platforms that integrate with existing enterprise systems and external 
stakeholder requirements for seamless environmental accounting. 
 
For Future Researchers. Implement longitudinal research designs that track DEMAS implementation 
effects over extended periods to understand temporal dynamics and long-term impacts. Investigate how 
DEMAS effects vary across different manufacturing sectors, company sizes, and technological 
readiness levels within Indonesian contexts. Conduct qualitative research to understand organizational 
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challenges, success factors, and best practices for DEMAS implementation in emerging market contexts. 
Examine how different stakeholder groups, including customers, investors, regulators, and communities, 
perceive and respond to digital environmental accounting initiatives. Create comprehensive 
measurement frameworks for assessing DEMAS effectiveness, environmental performance, and 
competitive advantage outcomes in emerging market contexts. 

5.4 Limitations 
This study has several limitations that provide opportunities for future research. First, the sample 
focuses exclusively on Indonesian manufacturing firms, limiting generalizability to other emerging 
markets or developed economies with different institutional contexts. Second, the cross-sectional nature 
of our analysis, despite spanning five years, cannot establish definitive causal relationships. Third, our 
reliance on self-reported sustainability data may introduce response bias, though we mitigated this 
through multiple data sources and validation procedures. Fourth, the study examines DEMAS adopters 
without a comprehensive control group of non-adopters, potentially limiting our understanding of 
adoption drivers versus outcomes. Finally, the rapidly evolving nature of digital technologies means 
our findings reflect 2020-2024 implementations and may not capture emerging technological 
capabilities. 
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