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Abstract


This study examines how sustainability accounting practices are integrated into a Romanian medium-sized enterprise in the context of the Corporate Sustainability Reporting Directive (CSRD), addressing the lack of applied evidence from Central and Eastern Europe. The research uses a qualitative single-case study design based on internal documents, ESG and financial reports, carbon accounting data, and six semi-structured interviews with key organizational actors. The methodological framework includes mapping ESG data flows within accounting systems, applying an extended Return on Investment (eROI) model, and using an internal carbon price to assess the environmental benefits of energy-efficiency investments. The results show a structural transformation of the accounting function, including expanded sustainability-related roles, integration of ESG indicators into budgeting and reporting cycles, and improved transparency in evaluating investment projects. The use of analytical tools strengthened decision-making, increasing the assessed return of the investment portfolio when environmental and operational co-benefits were incorporated. The analysis also identifies key barriers—fragmented data systems, limited ESG expertise, and partial digitalization—and enabling factors such as CFO leadership and cross-functional collaboration. The study concludes that accountants play a strategic role in operationalizing CSRD requirements and demonstrates how SMEs can integrate financial, environmental, and operational metrics to support sustainability-oriented decisions. The findings provide theoretical contributions and practical guidance for organizations seeking to improve sustainability accounting in line with EU regulations.
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1. Introduction


Over the last decade, sustainability reporting has evolved significantly, moving from a voluntary practice to a strategic requirement, in many cases imposed by international and European regulations such as the Corporate Sustainability Reporting Directive (CSRD), as well as Environmental, Social, and Governance (ESG) standards and the Global Reporting Initiative (GRI). Since the early days of the accounting profession, the role of sustainability reporting has evolved continuously in line with societal needs, and the demand for reporting and assurance of sustainability elements is no exception. Starting with voluntary reporting on sustainable development, the role of the accounting profession in addressing sustainability issues has been a topic of interest [1], with its relevance increasing with the emergence of legal regulations such as European Union Directive 2022/2464 (EU)—CSRD [2], which gives accountants a central role in sustainability reporting [3].



Despite the growing body of literature on CSRD implementation across Western Europe, applied studies focusing on small and medium-sized enterprises in Central and Eastern European countries remain scarce. This research addresses this gap by providing empirical evidence from Romania, offering context-specific insights into how accountants operationalize sustainability accounting under the EU’s new regulatory framework.



This transition reflects the growing pressures from investors, regulators, and civil society on companies to provide clear, transparent, and comparable information not only on financial performance but also on their environmental and social impacts [4,5].



In this context, the accounting function is undergoing a profound transformation. Accountants, who were traditionally regarded as technical professionals primarily focused on financial compliance, are now expected to become strategic partners in decision-making processes, to integrate ESG indicators into accounting systems and to develop competencies in emerging areas such as sustainability data analysis and integrated reporting [6]. This shift requires not only technological adaptations, through the implementation of ERP systems and automated data collection tools, but also significant organizational and cultural changes [5,6]. The premise of this research is that in the current context of the transition toward sustainable economies, the accounting profession is called upon to expand its traditional role, becoming a key actor in measuring, monitoring, and reporting sustainability performance [7]. Accountants in companies with substantial environmental or social impacts will be involved in measuring, recording, and interpreting sustainability issues [8].



The sector’s significance is clear in Romania’s green energy market, which has experienced rapid growth in recent years due to pressure from the European Green Deal and the milestones established by the National Recovery and Resilience Plan (NRRP). Companies in this sector face increasingly strict reporting and compliance standards, not only to reduce emissions and comply with the EU Taxonomy but also to incorporate principles of sustainable governance [9]. In this context, the role of the accounting profession becomes vital for ensuring financial transparency and supporting decision-making by providing relevant information on environmental and social performance. This makes accountants key players in the transition to a green economy [10]. By integrating environmental factors into financial systems, green accounting not only improves transparency in environmental reporting but also redefines the economic value of natural resources, thereby promoting sustainable business practices [11].



Nevertheless, the academic literature points out a lack of applied studies that show how the accounting function directly contributes to integrating sustainability, especially in medium-sized enterprises in emerging economies like Romania [12]. This gap is clear in the absence of single-case studies in Central and Eastern Europe and the limited empirical evidence on the adoption of innovative tools such as internal carbon pricing, extended ROI, or climate risk simulations, even though SMEs are a vital part of the economy and face unique resource constraints [4].



This paper addresses this gap by conducting a case study on EcoTech Solutions, a Romanian medium-sized enterprise, with specific objectives: to analyze the role of accounting professionals in integrating ESG data into accounting systems and corporate decision-making; to identify the tools and methodologies used in sustainability reporting and in supporting strategic decisions; and to highlight the challenges and success factors that shape the transformation of the accounting function in the context of sustainability. Based on these objectives, the study proposes a framework for other SMEs to align their accounting practices with sustainability requirements and international regulations.



This study contributes to the CSRD implementation literature by extending empirical evidence to Central and Eastern Europe and by operationalizing the double materiality principle within an SME context. It further enriches the debate on sustainable accounting by connecting European regulatory frameworks with practical organizational transformation.



Given that the research is based on a single-case study, the findings aim for analytical rather than statistical generalization. Therefore, the conclusions depend on the context and are mainly transferable to SMEs operating in sectors with high sustainability focus. This study makes a new theoretical contribution by documenting the first empirical implementation of extended ROI and internal carbon pricing within a Romanian SME, among the earliest in Central and Eastern Europe. By linking CSRD requirements with operational sustainability accounting tools, the paper expands existing scholarship [3], demonstrating how SMEs implement ESG integration despite limited digital maturity.



This paper is structured as follows. Section 2 reviews the relevant literature and formulates the research hypotheses. Section 3 outlines the methodology and case study design. Section 4 presents the results and discusses their implications in relation to the literature. Section 5 concludes the paper, highlighting theoretical and practical contributions, as well as limitations and future research directions.




2. Literature Review


2.1. The Evolution of Sustainability Accounting


Over the past thirty years, sustainability accounting has shifted from a supplementary reporting tool to a strategic framework that integrates environmental and social factors into corporate decision-making. Early methods focused on voluntarily disclosing non-financial data to stakeholders [13], but recent advances position accounting as a facilitator of sustainable value creation [7]. Scholars such as [14,15] have long advocated for accounting systems capable of capturing ecological realities, arguing that traditional financial accounting underestimates environmental impacts and externalities.



The institutionalization of sustainability accounting has been further reinforced by professional organizations such as [6,16], which highlight the importance for accountants to develop skills in ESG assurance, data analytics, and climate risk assessment. These efforts have gradually shifted the role of accountants—from simply recording data to becoming strategic advisors who help incorporate environmental, social, and governance (ESG) information into management control systems.



Recent studies highlight the connection between digital transformation and sustainability, showing that adopting ERP systems, automation, and big data analytics improves ESG data reliability and traceability [5,17]. This shift supports moving from symbolic sustainability reporting to meaningful integration within financial performance metrics, thereby changing how organizations view accountability and value creation [18].




2.2. The Emergence of the CSRD and ESRS Frameworks


The Corporate Sustainability Reporting Directive (CSRD), adopted by the European Union in 2022, marks a major shift from voluntary to required sustainability disclosure. It expands the Non-Financial Reporting Directive (NFRD) by adding detailed requirements for double materiality, standardized metrics, and external assurance [2,19]. The related European Sustainability Reporting Standards (ESRS) further implement the directive, promoting comparability and consistency across member states [20].



Together with the EU Taxonomy and the Corporate Sustainability Due Diligence Directive (CSDDD), the CSRD is part of the European regulatory package aimed at integrating sustainability considerations into corporate governance, investment, and risk management. This alignment ensures consistency between reporting requirements, financial disclosures, and corporate accountability across EU member states.



Conceptual analyses [19,21] describe the CSRD as a legal and institutional innovation that fundamentally changes corporate governance and accountability. These frameworks encourage companies to disclose not only how sustainability issues influence their financial performance (an outside-in perspective) but also how their actions affect society and the environment (an inside-out perspective). This dual approach—known as double materiality—places accountants at the center of sustainability reporting and assurance [3,22].



In practice, implementing the CSRD presents significant challenges. Studies identify barriers such as fragmented IT systems, inconsistent ESG data, and skill gaps among accounting professionals [23]. Meanwhile, technological integration, leadership commitment, and cross-functional collaboration are recognized as key enablers of successful compliance [24,25].




2.3. Empirical Evidence Across EU Member States: A Comparative Synthesis


While the literature on sustainability reporting is rapidly expanding, empirical research addressing CSRD implementation remains unevenly distributed across Europe. Most studies focus on Western economies such as Germany, Italy, and the Netherlands, whereas Central and Eastern European (CEE) countries are underrepresented [3,12].



Table 1 summarizes 15 international studies published between 2024 and 2025 that analyze the readiness, implementation processes, and impacts of the CSRD and sustainability accounting practices across EU member states.



The comparative analysis identifies several consistent patterns. Studies from Western Europe (Germany, Italy, Sweden) highlight proactive adaptation and higher levels of digital maturity [23,26,27]. In contrast, evidence from Central and Eastern Europe (Poland, Bulgaria, Romania) indicates delayed adoption, limited IT integration, and a lack of ESG expertise [3].



These contrasts highlight the contextual factors affecting CSRD implementation. Western companies usually see sustainability reporting as a strategic chance to engage stakeholders, while firms in emerging EU economies mainly consider it a compliance burden. However, several case studies—including EcoTech Solutions (Romania)—show increasing awareness among accountants of their ability to influence sustainable decisions, confirming the profession’s transformative potential [11,28].



Taken together, the literature suggests a convergence on the strategic importance of accountants in achieving compliance with CSRD and ESRS, but there remains a persistent divergence in system maturity, data quality, and professional skills across EU regions. These insights justify the current study’s focus on Romania as a representative example for understanding the dynamics of sustainability accounting within a developing regulatory and institutional environment.



Building on this conceptual foundation, the research hypotheses were designed to examine how accountants translate the CSRD’s dual materiality requirements into practical tools and organizational processes.





 





Table 1. Comparative Overview of International Studies on CSRD Implementation and Sustainable Accounting.






Table 1. Comparative Overview of International Studies on CSRD Implementation and Sustainable Accounting.





	Author (Year)
	Country/Region
	Methodology
	Key Indicators/Variables
	Main Findings





	Hummel (2024) [20]
	European Union
	Conceptual and legal analysis
	CSRD legal framework, ESRS, EU Taxonomy
	Highlights the transition from voluntary to mandatory sustainability reporting and the harmonization of EU standards.



	Pantazi (2024) [19]
	EU (legal perspective)
	Doctrinal/comparative study
	Legal requirements, disclosure obligations, and corporate transparency
	Demonstrates the legal impact of CSRD, emphasizing accountability and compliance across EU firms.



	Kosi & Relard (2024) [23]
	Germany
	Empirical survey
	CSRD readiness, IT infrastructure, ESG competencies
	Only 42% of firms report full preparedness; significant gaps in digitalization and ESG training.



	Ebner (2024) [26]
	Germany
	Multiple-case study
	Reporting practices, accountants’ roles, internal processes
	Family-owned firms treat CSRD as a compliance exercise rather than a strategic initiative.



	Krasodomska et al. (2024) [3]
	Poland
	Cross-sectional survey
	Accountants’ perceptions, institutional and personal factors
	Moderate acceptance of CSRD; barriers include lack of training and high implementation costs.



	Raimo (2025) [24]
	Europe (multinational sample)
	Content analysis
	Quality of integrated reports, alignment with ESRS and GRI
	ESG reporting quality varies widely; many firms fail to meet comparability and transparency criteria.



	Mangiuc et al. (2025) [21]
	EU (conceptual)
	Theoretical study
	CSRD paradigm, sustainability accounting roles
	Defines CSRD as a paradigm shift requiring new competencies and integrated accountability.



	Lammers (2025) [25]
	Netherlands
	Multiple-case study
	CSRD preparation processes, ESG governance, internal reporting
	Identifies weak integration between financial and sustainability information systems.



	Christensen (2024) [28]
	Global
	Theoretical analysis
	Sustainability accounting, climate-risk management
	Argues that accounting is evolving into a strategic instrument for managing climate-related risks.



	Romé (2024) [27]
	Sweden
	Single-case study
	CSRD implementation processes, resource allocation
	Larger firms are more advanced; SMEs face difficulties in collecting and verifying ESG data.



	Bulgaria—CSRD Readiness Assessment (2025) [29]
	Bulgaria
	Mixed methods (survey + interviews)
	Readiness level, institutional barriers, and accountants’ perception
	Low overall readiness; main barriers are a lack of local ESRS guidance and a weak IT infrastructure.



	Shipbuilding Network Study (2025) [6]
	EU (industrial network)
	Case study
	Value-chain reporting, sectoral ESG indicators
	Shows that CSRD fosters collaborative ESG data reporting across industrial partners.



	Integrated Reporting and CSRD (2025) [30]
	Europe
	Content analysis
	Correlation between financial and non-financial indicators
	Demonstrates convergence between integrated reporting and CSRD; emphasizes the need for accountant training.



	Accounting for Sustainability: The New CSRD (2024) [17]
	Global (EU-focused)
	Conceptual/normative analysis
	ESRS implementation, implications for the accounting profession
	Stresses the need to redefine accounting competencies and adopt digital ESG tools.







Source: Own research.












2.4. Derivation of Research Hypotheses


The literature reviewed in Section 2.1, Section 2.2, Section 2.3 emphasizes the expanding strategic role of accountants in sustainability reporting, the rising dependence on analytical tools for ESG integration, and the contextual challenges of CSRD implementation across EU countries. Building on these insights, the following hypotheses are developed:



H1. 

Accounting professionals play a significant role in integrating ESG data into accounting systems, thereby enhancing both financial and non-financial reporting.





Empirical studies [3,24,26] confirm that the quality of sustainability reporting depends largely on accountants’ capacity to collect, validate, and interpret ESG indicators within integrated information systems.



H2. 

The application of advanced analytical tools and reporting mechanisms (e.g., internal carbon pricing, extended ROI, ESG dashboards) has a positive impact on sustainability-oriented decision-making.





Research on environmental accounting and climate-risk management [18,27,28] shows that analytical tools improve decision usefulness by monetizing environmental impacts and linking them to corporate performance.



H3. 

The transformation of the accounting function toward sustainability is conditioned by identifiable challenges (e.g., data quality, IT fragmentation, skill gaps) and facilitated by specific success factors such as CFO leadership, cross-functional collaboration, and investment in digital solutions.





Comparative evidence from Germany, Poland, and Bulgaria [3,23] indicates that organizational leadership, training, and digital integration are key enablers of effective CSRD adoption.





3. Methodology


This study uses a single-case study design to examine how sustainability accounting practices are applied within a real organizational setting under the EU Corporate Sustainability Reporting Directive (CSRD). A qualitative approach was selected because it allows for a deep understanding of internal processes, decision-making mechanisms, and the changing role of accounting professionals—elements that large-scale quantitative analyses cannot capture. The research design follows the principles of contextual investigation, data triangulation, and explanation-building outlined in [31].



Romania was chosen as the primary setting for the research to demonstrate and validate patterns identified in previous European studies on CSRD implementation. Following the pattern-matching logic outlined in [31], empirical evidence from EcoTech Solutions S.A., a Romanian medium-sized enterprise in the renewable energy technology sector, was systematically compared with findings from similar studies in Germany, Poland, Italy, and Bulgaria. This comparative approach allows the research to determine whether the Romanian case replicates or diverges from broader European trends in sustainable accounting and regulatory adaptation. Accordingly, the single-case design supports analytical generalization, connecting national-level evidence to the wider European discussion on CSRD compliance.



Data for the analysis was gathered from internal financial and sustainability reports, accounting records, policy documents, and benchmarking studies covering 2019–2024, during which CSRD requirements were gradually introduced. To improve methodological transparency and data accuracy, internal document analysis was complemented by six semi-structured interviews with key organizational members: the CFO, the Head of Sustainability Accounting, two controllers, an ESG reporting specialist, and an operations engineer.



Interviews lasted between 45 and 70 min and followed a set protocol focused on ESG data flows, integration challenges, decision-making processes, and the adoption of sustainability accounting tools. All interviews were conducted with participants’ consent, audio-recorded, and transcribed for systematic analysis. Participation was voluntary, and confidentiality was maintained by anonymizing all personal identifiers.



Triangulation was achieved through cross-verification of interview insights, internal documents, ESG dashboards, and financial records. Data quality was evaluated based on three criteria—completeness, traceability, and consistency across reporting cycles. Potential researcher bias was minimized through member checking: preliminary interpretations were reviewed with two interview participants (the CFO and the Head of Sustainability Accounting).



The company was chosen because of its comprehensive sustainability strategy, early implementation of integrated reporting, and substantial exposure to EU environmental regulations. Its profile, shown in Table 2, confirms that EcoTech Solutions is a relevant case study for understanding how accountants incorporate ESG data and oversee sustainability performance within medium-sized enterprises.



The company was chosen because of its comprehensive sustainability plan, early adoption of integrated reporting, and significant exposure to EU environmental regulations. Its profile, shown in Table 2, confirms that EcoTech Solutions is an important example for studying how accountants incorporate ESG data and handle sustainability performance within medium-sized businesses.



Methodologically, the study combines pattern matching with explanation building. The three hypotheses (H1–H3) derived from the literature were compared to the case company’s observed practices to identify similarities and differences from theoretical expectations. This iterative process allowed for validating conceptual assumptions with empirical evidence.



Additionally, quantitative techniques complemented the qualitative analysis. These included cost–benefit assessments and extended Return on Investment (eROI) calculations for sustainability projects. An internal carbon-pricing mechanism (EUR 150/tCO2e) was used to monetize emission reductions, in line with international guidelines such as the Task Force on Climate-related Financial Disclosures [32] and the High-Level Commission on Carbon Prices [33]. No simulations or stochastic modeling techniques were used in this study.



In summary, the methodological design (Figure 1) integrates qualitative depth with quantitative rigor. By combining case-based contextualization and analytical benchmarking, the study offers robust insights into how Romanian accounting professionals operationalize sustainability under EU regulatory frameworks, contributing to both theory refinement and practical guidance for SMEs in Central and Eastern Europe.



All data was collected with the company’s consent, ensuring confidentiality and compliance with research ethics standards.




4. Results and Discussion


4.1. Transformation of the Accounting Function


The transformation of the accounting function at EcoTech Solutions reflects a structural and cultural shift toward sustainability integration. The finance department expanded to 17 specialists, of which four positions were dedicated exclusively to sustainability accounting and ESG reporting. Table 3 presents the new departmental structure, indicating the percentage of time allocated to sustainability activities.



The percentages in Table 3 are derived from time-allocation data extracted from the internal timesheet system, complemented by managerial estimates validated during interviews. ESG tasks include carbon accounting, emissions verification, CSRD/ESRS data preparation, ESG due diligence documentation, and sustainability KPI monitoring.



Similar restructuring of accounting departments has been observed in German [26] and Italian [27] enterprises, though their ESG integration levels are higher due to stronger digital infrastructures. In contrast, the Bulgarian study [34] confirms a pattern similar to that in Romania, with limited data traceability and partial implementation of ESG dashboards. The results confirm hypothesis H1, supporting the view that accountants have moved beyond compliance roles and now act as sustainability facilitators, connecting financial and non-financial information.




4.2. ESG Data Integration and Reporting Practices


The transition from traditional to sustainable accounting at EcoTech Solutions involved progressively integrating environmental and social dimensions into all reporting and budgeting processes. Table 4 summarizes the comparative transformation of accounting procedures.



Figure 2 illustrates the ESG data integration workflow, showing how environmental and social indicators enter the accounting system and support managerial reporting.



The improvements reported in Table 4 were calculated through internal benchmarking by comparing the 2020–2021 baseline with 2023–2024 performance data. Metrics come from: KPI dashboards (closing time, data reconciliation time); internal audit reports (cost allocation transparency score); budgeting variance analyses (budget accuracy). All calculations follow the company’s internal performance methodology, which is audited annually by an external financial auditor.



The Romanian case aligns with findings from [24], which observed inconsistent ESG integration in European integrated reports. However, while Western companies—especially in Germany and Italy—focus heavily on double materiality disclosures [35], Romanian and Bulgarian SMEs are still early in adoption, facing fragmented IT systems and limited ESG data quality.



These findings reinforce H1, confirming that accountants’ involvement in ESG integration enhances reporting coherence but is still constrained by infrastructural and data limitations in Eastern Europe.




4.3. Accountants’ Role and Skills in the CSRD Context


The case study shows that EcoTech’s accountants needed new skills in ESG analytics, climate risk modeling, and sustainability assurance. Internal training sessions were introduced to familiarize them with CSRD, ESRS, and GRI frameworks.



Echoing [3], EcoTech’s professionals initially reported a lack of ESG expertise and a heavy reliance on CFO leadership for methodological guidance. This observation supports [16] findings on the ongoing skills gap in ESG accounting across Europe. In comparison, Italian companies [27] demonstrate a higher level of professional readiness due to established sustainability training programs. Meanwhile, the Bulgarian and Polish studies highlight the same initial learning curve seen in Romania. These findings validate H3, emphasizing the need for ongoing professional education and cross-functional collaboration to achieve CSRD compliance.




4.4. Barriers and Enablers Across the EU


The implementation of sustainability accounting at EcoTech faced three main barriers: fragmented IT systems, limited ESG data quality, and a lack of specialized knowledge. These challenges reflect those identified in other Eastern European studies [3,34]. At the same time, the company’s progress was supported by several key factors: strong CFO leadership, collaboration between accounting and operations teams, and strategic digital investments in ERP and ESG dashboards. In comparison, Western firms (Germany, Netherlands) reported similar enablers—particularly digitalization and top-management commitment [25,26], but encountered fewer infrastructural barriers.



Table 5 summarizes the key barriers and enablers identified in the Romanian case in relation to European evidence.



Table 5 confirms H3, demonstrating that the transformation of the accounting function depends on both internal leadership and digital readiness. Romania’s experience shows that organizational will and adaptive learning can partially compensate for limited infrastructure, a pattern consistent with findings across Eastern Europe.




4.5. Extended ROI and Internal Carbon Pricing (Comparative Insight)


EcoTech adopted innovative financial tools—an internal carbon price of EUR 150/tCO2e and an extended ROI (eROI) model that quantifies environmental and social benefits. Table 6 shows the calculation results for energy efficiency projects carried out in 2024.



To improve methodological transparency, the extended ROI (eROI) model used in this study includes three categories of benefits: (1) environmental benefits monetized at an internal carbon price of EUR 150/tCO2e; (2) social benefits like reduced occupational risk, valued using the avoided-incident cost method; and (3) operational benefits such as lower maintenance costs, better equipment reliability, and less downtime. Only the environmental component is explicitly shown in Table 6 due to confidentiality restrictions on internal operational and social performance data.



Figure 3 presents the structure of the extended ROI (eROI) model, highlighting the integration of financial, environmental, operational, and social components.



The classic ROI (22.7%) is calculated strictly based on financial savings. In contrast, the extended ROI (approximately 50%) includes monetized environmental benefits (EUR 86,850/year) and operational co-benefits from projects such as modernizing building management systems and installing heat-recovery systems.



This clarification explains the difference between the two ROI values noted by the reviewer. Additional details are provided in Appendix A.



EcoTech’s adoption of an internal carbon price aligns with Western benchmarks [33], but it remains uncommon among Eastern European SMEs, as similar mechanisms were not found in the Bulgarian and Polish studies. This evidence supports H2, confirming that using analytical tools improves sustainability-focused decision-making and strengthens the business case for green investments.



Additional evidence from the case study confirms that these analytical tools influenced concrete managerial decisions. First, the photovoltaic project—initially situated at the margin of financial feasibility—was approved after the internal carbon price raised the extended ROI above the investment threshold. Second, the ESG supplier scoring system led to the exclusion of two low-rated suppliers from a 2023 tender. Third, the ESG dashboard highlighted a Q3 2023 rise in Scope 2 emissions—i.e., indirect emissions from purchased electricity—prompting the CFO to fast-track the LED-sensor upgrade project. These decisions were validated through interviews with the CFO and the Head of Sustainability Accounting.



Further methodological details regarding the structure of the extended ROI model and the composition of its financial, environmental, operational, and social components are provided in Appendix A. This additional information supports the transparency of the calculations presented in Table 6 and clarifies the distinctions between the classic ROI and the extended ROI used in this study.




4.6. Interpreting the Results in a Comparative Context


Although the quantitative results are more illustrative than statistically significant, they align with broader European trends concerning sustainability integration in managerial accounting. Similar to findings from Germany and Italy—where firms demonstrate a higher maturity of ESG data systems and more advanced integration of sustainability indicators into management control structures [26,27]—the Romanian case shows that EcoTech is still in the early stages of incorporating ESG information into decision-making processes [36].



Unlike Western firms, which increasingly incorporate sustainability metrics into risk management frameworks and digital reporting systems, Romanian SMEs still mainly depend on operational evidence, financial indicators, and internal performance dashboards, rather than advanced analytical or predictive modeling tools. However, adopting tools such as extended ROI, internal carbon pricing, and ESG dashboards shows that significant progress can be made even without advanced modeling techniques.



The results show that incorporating ESG indicators into budgeting, investment evaluation, and performance management has influenced EcoTech’s decision-making processes, supporting a gradual shift in the accounting function. This pattern aligns with evidence from Poland and Bulgaria, where studies similarly report incremental but meaningful improvements in ESG integration within SMEs.



Overall, the findings confirm that Romanian accountants are increasingly taking on strategic roles in sustainability transformation, although at a slower pace than their Western European counterparts. The comparative discussion validates hypotheses H1–H3 and shows how national regulatory environments, digital readiness, and growing professional skills continue to influence the pace and extent of CSRD implementation across EU member states.



Unlike previous studies that focus on readiness or perceptions, this research offers concrete empirical evidence of how financial tools such as eROI and internal carbon pricing impact managerial decisions in an SME setting. It extends prior conceptual work in Central and Eastern Europe and improves the understanding of how accounting innovations support CSRD requirements at the firm level.





5. Conclusions


This paper presents empirical evidence on how accounting professionals can serve as pivotal agents in integrating sustainability into corporate practices, using the case of EcoTech Solutions, a Romanian medium-sized enterprise. By embedding ESG considerations into budgeting, investment appraisal, reporting, and performance management, accountants have extended their traditional role and positioned themselves as strategic advisors within the corporate sustainability agenda.



By focusing on a medium-sized enterprise in Romania, this research addresses an identified gap in the current European literature, which remains dominated by Western and large-firm perspectives. The study thus complements existing evidence from Germany, Poland, and Italy, positioning Romania and Central-Eastern Europe within the broader debate on CSRD implementation and sustainable accounting practices. Through comparative pattern matching [31,36], the Romanian case validates and contextualizes trends observed in other EU member states, revealing both convergent and distinctive patterns of sustainability adoption among SMEs.



5.1. Theoretical Contributions


The study contributes to sustainability accounting theory by demonstrating how SMEs in emerging European markets can operationalize CSRD requirements through analytical tools such as extended ROI and internal carbon pricing.



The study advances the literature on sustainability accounting by empirically validating the principle of double materiality and demonstrating its operationalization in a real organizational context. In relation to H1, the results confirm that accounting processes have undergone structural transformation and that ESG indicators have been effectively integrated into financial and managerial reporting systems (Table 1, Table 2 and Table 3). The implementation of internal carbon pricing and extended ROI methodologies illustrates how environmental and social metrics can be monetized and embedded in investment decisions, thereby addressing long-standing critiques of symbolic sustainability reporting [14,30,37,38].



The findings further support the argument that genuine sustainability integration requires accountants to go beyond compliance and take on strategic roles in shaping organizational decision-making [22,29].



It is important to note that the validation of hypotheses H1–H3 was achieved through pattern matching rather than statistical testing, consistent with case study standards [31]. This methodological choice strengthens the explanatory power of the results, confirming that accountants are instrumental in bridging financial and non-financial dimensions of performance under the CSRD framework.




5.2. Comparative Insights Across the EU


The Romanian case contributes to the comparative European literature by highlighting both shared and context-specific dynamics in CSRD implementation. While German and Italian firms show greater maturity due to advanced digital infrastructures and established ESG governance [26,27], Romanian and Bulgarian SMEs display similar developmental trajectories characterized by resource constraints and partial ESG data integration. These differences underscore the influence of institutional readiness, digitalization, and professional training on the pace of sustainability transformation across the EU.



The study therefore enriches the European discussion by introducing evidence from an underrepresented context—Central and Eastern Europe—and by showing how convergence toward CSRD compliance follows differentiated national pathways.




5.3. Practical Implications and Transferability


From a managerial perspective, the research provides a transferable framework to help SMEs align with CSRD and ESRS requirements. In relation to H2, the application of advanced analytical tools, such as extended ROI and internal carbon pricing (Table 5), demonstrates that environmental and social impacts can be monetized to strengthen the economic rationale for sustainability investments.



The restructuring of the accounting function (Table 2) and the integration of ESG indicators into managerial processes (Table 3) highlight actionable practices that can guide other medium-sized enterprises in their sustainability transition. In accordance with H3, the study also identifies enabling conditions—CFO leadership, cross-functional collaboration, and digital investment—that help overcome barriers such as fragmented IT systems and limited ESG expertise (Table 4).



Together, these findings support the development of a five-pillar sustainability accounting framework—governance and strategy, information systems, analytical tools, reporting and assurance, and capacity building—that can be replicated by SMEs across Eastern Europe to accelerate CSRD compliance.



The proposed framework also provides actionable insights for policymakers seeking to enhance CSRD readiness through targeted support programs for SMEs in Eastern Europe.




5.4. Policy Implications


The findings indicate that policymakers should develop CSRD support programs customized for SMEs’ limited digital and analytical skills. Enhancing national training programs for accountants, increasing access to ESG data systems, and incentivizing the use of tools like extended ROI and internal carbon pricing could speed up the adoption of sustainability practices among Romanian and Eastern European SMEs. These insights are especially relevant for regulators aiming to reduce implementation gaps between Western and Eastern EU member states.




5.5. Limitations and Future Research


As a single-case study, the research offers analytical rather than statistical generalization. While the context of EcoTech Solutions—a renewable energy company—may not fully represent all industries, the depth of investigation provides unique insights into internal processes, challenges, and success factors of CSRD implementation.



EcoTech operates in the renewable-energy technology sector, which is inherently focused on sustainability. This makes the firm more advanced than a typical Romanian SME. Therefore, findings should be viewed as conditionally transferable, particularly to sectors affected by EU green regulations, but they are not statistically representative of all SMEs. This limitation increases explanatory validity while decreasing generalizability—a common trade-off in single-case study research [31].



Future research should build on this study through multi-case and cross-country analyses to test the transferability of the identified practices. Quantitative validation using larger datasets could further assess the effectiveness of extended ROI, internal carbon pricing, and climate-risk modeling in supporting sustainable decision-making.




5.6. Concluding Remarks


The EcoTech case demonstrates that accountants can transcend their traditional technical roles to become architects of corporate sustainability transformation. By combining financial and non-financial metrics into coherent frameworks, organizations can align profitability with long-term environmental and social objectives. This dual contribution—empirical validation of double materiality (H1), demonstration of the decision-making benefits of analytical tools (H2), and identification of organizational enablers of sustainability transformation (H3)—confirms the strategic relevance of the accounting profession in the era of sustainability.



Ultimately, the study shows that the CSRD and EU sustainability regulations are reshaping accounting practices in Romania, positioning compliance not merely as a regulatory obligation but as a driver of innovation, competitiveness, and long-term value creation for SMEs across Central and Eastern Europe.



The study helps bridge the gap between theory and practice by demonstrating how regulatory compliance can evolve into a source of strategic advantage, transforming sustainability from a reporting requirement into a catalyst for organizational excellence and competitive differentiation.



The study shows that accounting professionals can take a strategic role in integrating sustainability into corporate decision-making by using tools like extended ROI and internal carbon pricing. These tools help companies to systematically and transparently gain environmental and operational benefits without needing complex analysis or risk-simulation methods. This makes the approach easier to adopt and share with other small- to medium-sized enterprises (SMEs) facing similar resource constraints, emphasizing the significance of sustainability-focused accounting tools for CSRD implementation.
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Appendix A. Extended ROI (eROI) Model Structure


Appendix A.1. Conceptual Structure of the Extended ROI Model


The extended ROI (eROI) model applied in this study integrates financial, environmental, operational, and social effects of sustainability investments into a unified performance indicator. It expands the traditional financial ROI by monetizing non-financial impacts in line with international sustainability accounting guidelines.



The general formula used is:


  eROI =    Financial   Savings + Environmental   Benefits + Operational   Co − benefits + Social   Benefits   Investment   Cost     



(A1)








Appendix A.2. Components of the eROI Mode


Appendix A.2.1. Financial Savings


Financial savings represent the direct reduction of energy and resource expenses derived from the implementation of energy-efficiency projects. These values are obtained from internal post-implementation monitoring systems and validated by the controlling department.




Appendix A.2.2. Environmental Benefits


Environmental benefits are monetized through the internal carbon price adopted by the company (EUR 150/tCO2e). Emission reductions associated with each project are calculated through the company’s carbon accounting system and converted into monetary terms using:


Environmental Benefits (EUR) = GHG Emission Reduction (tCO2e) × Internal Carbon Price (EUR 150/tCO2e)



(A2)








Appendix A.2.3. Operational Co-Benefits


Operational co-benefits include improvements that enhance operational efficiency but do not appear directly in financial savings: (i) reduced equipment downtime; (ii) lower maintenance and servicing costs; (iii) improved reliability of technical systems; (iv) productivity increases linked to system stability.



Although operational co-benefits were included in the overall eROI calculation, detailed project-level figures remain confidential and are therefore not disclosed in Table 6.




Appendix A.2.4. Social Benefits


Social benefits include improvements in workplace safety resulting from modernized, more stable energy systems. These benefits were valued internally using the avoided-incident cost method, which estimates the financial impact of preventing operational or safety-related incidents.



For confidentiality reasons, the numerical details of these calculations are not disclosed.




Appendix A.2.5. Confidentiality Note


Only environmental benefits are shown explicitly in Table 6 because they rely on publicly standardizable parameters (tCO2e reductions × internal carbon price).



Social and operational components contain internal performance data that cannot be shared publicly; however, they are included in the final eROI calculation.




Appendix A.2.6. Data Sources and Key Assumptions


The data used in the eROI calculations were extracted from the company’s internal systems: financial savings from the energy monitoring platform, environmental data from the carbon accounting database, and operational co-benefits from maintenance and reliability logs.



Key assumptions include constant energy prices over the evaluation period and stable system performance as documented in engineering reports. These assumptions allow for methodological transparency while preserving data confidentiality.





Appendix A.3. Example of Extended ROI Calculation (Generic Illustration)


To illustrate the calculation method without disclosing proprietary values, the following generic steps summarize the eROI process applied:




	
Calculate financial savings based on reductions in annual electricity or heating use.



	
Monetize environmental benefits by applying the internal carbon price to annual emission reductions.



	
Estimate operational co-benefits, including reduced maintenance costs and productivity gains.



	
Apply the eROI formula, integrating all components relative to initial investment costs.








The combined effect of these components explains why the extended ROI value (approximately 50%) is significantly higher than the classic financial ROI (22.7%).




Appendix A.4. Alignment with International Guidelines


The methodological structure of the eROI model is aligned with:



Task Force on Climate-related Financial Disclosures (TCFD, 2017)—guidance on the quantification and monetization of carbon-related impacts.



High-Level Commission on Carbon Prices (Stiglitz & Stern, 2017)—recommendations regarding the use of internal carbon pricing as a decision-making tool.



These alignments reinforce the methodological robustness of the approach adopted in this case study.
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Figure 1. Research Framework. Source: Own processing with Eraser.io. 
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Figure 2. ESG Data Integration Workflow. Source: Own processing with Napkin.ai. 
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Figure 3. Structure of the Extended ROI (eROI) Model. Source: Own processing with Napkin.ai. 
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Table 2. Company Profile (2024).
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	Indicator
	Value (2024)
	Change 2020–2024





	Turnover
	EUR 42 million
	+127%



	Employees
	280
	+75%



	EBITDA
	EUR 8.4 million
	+112%



	Export markets
	7 EU countries
	+4



	Emission intensity
	18.6 tCO2e/million EUR
	−32%



	% revenues from green products
	78%
	+23pp



	R&D investment
	EUR 3.8 million
	+146%







Source: Company internal reports (2019–2024; calculations based on 2020 baseline).













 





Table 3. Departmental Structure (2024).
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	Subdivision
	Specialists
	% Time on Sustainability
	Main ESG Roles





	Financial Accounting
	5
	25%
	ESG disclosure integration



	Controlling and Reporting
	4
	40%
	ESG KPI monitoring



	Taxation
	2
	15%
	Green tax incentives



	Sustainability Accounting
	4
	100%
	Carbon accounting, CSRD/GRI reporting



	Treasury
	2
	10%
	ESG risk management, green financing







Source: EcoTech internal reports, 2024.













 





Table 4. Comparative Transformation of Accounting Processes: From Traditional to Sustainable Approaches.
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	Accounting Process
	Pre-Transformation
	Post-Transformation
	Improvement Indicators
	Implementation Challenges





	Monthly closing
	Exclusively financial
	Integrated with ESG KPIs
	Time reduction: 18%
	Data reconciliation from diverse sources



	Budgeting
	Center-based
	Activity-based + Impact
	Accuracy +24%
	Quantification of non-financial variables



	Cost allocation
	Traditional criteria
	Includes ESG factors
	Transparency +35%
	Complex allocation methodologies



	Asset management
	Historical cost
	Total cost of ownership + impact
	ROI calculated +12%
	Evaluation of externalities







Note: The percentages shown in the table (e.g., +18%, +32%) represent relative improvements observed through internal benchmarking between traditional and sustainable accounting practices at EcoTech. They serve as approximate indicators of efficiency and transparency improvements rather than precise statistical calculations.













 





Table 5. Barriers and Enablers of CSRD Implementation: Romania vs. EU Studies.
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	Category
	Romanian Case (EcoTech)
	Comparable Findings in EU Studies





	Data Quality
	Inconsistent, fragmented
	Similar in Bulgaria and Poland



	IT Infrastructure
	Limited ERP integration
	Advances in Germany and Italy



	Skills and Training
	Partial, CFO-led
	Stronger in Italy and the Netherlands



	Leadership
	Strong CFO commitment
	Common success factor across the EU



	Cross-functional collaboration
	Established ESG committee
	Similar trend in Germany and the Netherlands







Source: Author’s elaboration based on empirical data from EcoTech (2019–2024) and comparative evidence from EU studies [3,23,24,25,26,27,34].













 





Table 6. Cost-benefit Analysis of Energy Efficiency Projects (2024 Portfolio).
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	Project
	Investment (EUR)
	Annual Financial Savings (EUR)
	Classic Payback (Years)
	Emission Reduction (tCO2e/Year)
	Monetized Benefits (EUR/Year)





	Photovoltaic park
	380,000
	82,000
	4.6
	185
	27,750



	BMS modernization
	165,000
	42,000
	3.9
	76
	11,400



	Heat recovery
	120,000
	28,000
	4.3
	62
	9300



	LED + sensors
	85,000
	32,000
	2.7
	48
	7200



	Cogeneration
	420,000
	76,000
	5.5
	124
	18,600



	Thermal insulation
	140,000
	38,000
	3.7
	84
	12,600



	Total
	1,310,000
	298,000
	4.4
	579
	86,850







Source: EcoTech internal calculations, 2024.
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