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Abstract: The present study aimed to identify the key factors and strategic drivers affecting 

sustainable auditing within the framework of sustainability reporting. This applied research 

was conducted using a descriptive-survey methodology with a futures studies approach. The 

study employed a paradigmatic qualitative model as the foundation for hypothesis 

development and cause-and-effect analysis. Data were collected using a researcher-made 

questionnaire distributed through block random sampling among experts and specialists in 

auditing, accounting, and futures studies. The cross-impact analysis method (MICMAC) was 

applied to analyze the relationships among variables and identify influential and dependent 

components. An 8×8 matrix was completed by six experts who evaluated the degree of 

influence among variables using a four-point scale ranging from no impact to strong impact. 

The research process also incorporated Delphi rounds and scenario analysis to identify 

possible future states of sustainable auditing. The findings demonstrated that uncertainty, 

social trust, and auditor independence were classified as linkage and risk variables with high 

influence and dependence, while technology emerged as the strongest influential variable in 

the system. Stakeholder pressure was identified as an autonomous variable, whereas 

institutional challenge, auditor role, and sustainability linkage were classified as dependent 

variables. MICMAC analysis revealed a matrix fill rate of 87.5%, indicating a highly 

interconnected system among the identified components. Strategic variables affecting the 

future of sustainable auditing included technology, uncertainty, social trust, and auditor 

independence. Furthermore, four future scenarios were extracted: symbolic auditing, trust-

regulating institution, reactive-minimal auditing, and predictive and strategic auditing. The 

results indicated that the future evolution of sustainable auditing depends significantly on 

technological advancement, regulatory maturity, professional competencies, stakeholder 

pressure, and the intelligent use of artificial intelligence and ESG-based analytical systems. 

The study concluded that sustainable auditing is evolving from a traditional compliance-

oriented activity toward a future-oriented institutional mechanism for trust creation and 

strategic governance. The integration of technology, sustainability legitimacy, auditor 

independence, and uncertainty management plays a critical role in shaping the effectiveness 

of sustainable auditing systems. The proposed framework provides a comprehensive basis for 

policymakers, regulators, and professional auditing bodies to improve sustainability assurance 

practices and strengthen organizational accountability in response to environmental, social, 

and governance challenges. 
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1. Introduction 

In recent decades, sustainability has evolved from a peripheral organizational concern into a central strategic 

imperative influencing economic, environmental, and social dimensions of business performance. Organizations 

are increasingly expected to demonstrate accountability not only in financial reporting but also in environmental 

stewardship, social responsibility, governance quality, and ethical decision-making. This transformation has 

intensified the importance of sustainability reporting as a mechanism through which organizations communicate 

their sustainable performance to stakeholders, investors, regulators, and society at large. Sustainability reporting 

has consequently become a critical component of corporate transparency, legitimacy, and long-term value creation. 

However, the effectiveness and credibility of sustainability disclosures depend substantially on the existence of 

reliable auditing and assurance mechanisms capable of verifying the accuracy, completeness, and integrity of 

disclosed information [1, 2]. 

The rapid expansion of sustainability reporting frameworks has increased the complexity of auditing practices 

and has generated new professional expectations for auditors and assurance providers. Traditional financial 

auditing approaches are no longer sufficient to address multidimensional sustainability-related risks, 

environmental obligations, governance concerns, and social accountability requirements. Consequently, 

organizations and regulatory institutions have increasingly emphasized the development of sustainable auditing 

systems capable of integrating financial and non-financial dimensions of reporting into a coherent assurance 

framework [3, 4]. Sustainable auditing has therefore emerged as a strategic process aimed at evaluating 

organizational sustainability performance, enhancing stakeholder trust, and supporting long-term institutional 

resilience. Unlike conventional auditing models that primarily focus on financial accuracy and compliance, 

sustainable auditing encompasses broader dimensions such as ESG performance, environmental responsibility, 

social legitimacy, and strategic governance. 

The growing relevance of sustainable auditing has been reinforced by global environmental crises, climate 

change concerns, resource scarcity, and increasing societal demands for responsible business conduct. 

Organizations are under mounting pressure from governments, investors, civil society, and consumers to adopt 

sustainable operational strategies and disclose the impacts of their activities on the environment and society. In 

response to these developments, sustainability auditing has increasingly become a mechanism for reducing 

information asymmetry and strengthening stakeholder confidence in sustainability disclosures. Research has 

demonstrated that credible sustainability assurance contributes significantly to organizational legitimacy, 

competitive advantage, and sustainable performance outcomes [5, 6]. Furthermore, environmental auditing and 

sustainability assurance have been identified as effective tools for monitoring organizational compliance with 

environmental standards, improving waste management practices, and supporting sustainable economic 

development. 

Technological transformation has also profoundly influenced the future trajectory of sustainable auditing. The 

integration of artificial intelligence, digital intelligence, big data analytics, blockchain systems, and advanced 

information technologies into auditing processes has altered the traditional structure of assurance activities. 

Emerging digital technologies provide auditors with enhanced capabilities for data analysis, predictive assessment, 

fraud detection, and real-time monitoring of sustainability indicators. As a result, digital transformation has 

become one of the most influential drivers shaping the future of sustainable auditing ecosystems [7, 8]. The growing 

adoption of AI-based auditing systems has improved the efficiency and quality of audit processes while 
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simultaneously increasing the capacity of organizations to evaluate sustainability-related risks and long-term 

strategic performance [9]. Similarly, national audit systems and public-sector auditing institutions are increasingly 

utilizing digital technologies to support regional sustainable development and strengthen governance structures 

[10]. 

Despite these advancements, sustainable auditing continues to face numerous institutional, professional, and 

operational challenges. One of the most significant concerns relates to the credibility and reliability of sustainability 

disclosures. Since sustainability reports frequently involve qualitative judgments, future-oriented information, and 

non-financial performance indicators, auditors often encounter difficulties in assessing the objectivity and 

verifiability of reported information. These challenges become more pronounced in contexts characterized by weak 

regulatory systems, limited sustainability standards, and insufficient professional competencies. In many 

developing economies, sustainability assurance practices remain fragmented and inconsistent due to the absence 

of integrated regulatory frameworks and institutional support mechanisms [2, 11]. Consequently, concerns 

regarding greenwashing, symbolic reporting, and superficial compliance have intensified in recent years, thereby 

increasing the need for more robust and strategic auditing frameworks. 

Another major issue influencing the effectiveness of sustainable auditing concerns auditor competence and 

professional expertise. Sustainable auditing requires auditors to possess interdisciplinary knowledge 

encompassing environmental management, ESG reporting standards, data analytics, strategic risk assessment, and 

ethical governance. The complexity of sustainability-related information and the integration of digital technologies 

into audit practices necessitate the development of new professional competencies and analytical capabilities 

among auditors. Empirical evidence indicates that auditor competence, experience, and professional judgment 

significantly influence audit quality and sustainability-related decision-making processes [12]. Similarly, the 

effectiveness of internal auditing systems and sustainability assurance mechanisms is strongly affected by 

sustainable innovation, technological adaptation, and institutional learning capabilities [13]. These findings 

highlight the importance of developing educational programs, professional training systems, and technological 

infrastructures capable of supporting future-oriented sustainable auditing practices. 

The relationship between audit quality and sustainable organizational performance has also attracted increasing 

scholarly attention. Studies indicate that high-quality auditing contributes positively to organizational 

transparency, operational efficiency, and sustainable growth. Sustainable auditing enhances accountability 

mechanisms, improves governance quality, and reduces uncertainty among investors and stakeholders. Moreover, 

organizations with effective sustainability assurance systems are more likely to achieve sustainable economic 

performance, strengthen stakeholder confidence, and maintain competitive advantages in dynamic market 

environments [3, 14]. In addition, sustainable revenue generation, financial stabilization, and institutional 

sustainability have become important strategic objectives for both public and private organizations, thereby further 

emphasizing the importance of integrated sustainability assurance systems [15]. 

The evolution of sustainability auditing has additionally expanded into specialized areas such as energy 

auditing, sustainable banking, anti-money laundering systems, and public-sector governance. Research on energy 

efficiency auditing demonstrates that environmental auditing practices can significantly reduce energy waste, 

improve environmental performance, and contribute to sustainable development objectives [6]. Likewise, 

sustainable banking models increasingly rely on sustainability assurance mechanisms to strengthen accountability, 

improve financial performance, and support responsible investment practices [16]. In the financial sector, internal 

auditors are also assuming broader responsibilities related to forensic accounting, customer due diligence, and anti-
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money laundering procedures, reflecting the expanding strategic role of auditing within modern sustainability-

oriented governance systems [17]. 

In parallel with these developments, integrated auditing approaches have become increasingly relevant in the 

evaluation of sustainable development programs and ESG-related initiatives. The integration of sustainability 

considerations into organizational strategy and auditing frameworks allows institutions to align long-term 

economic objectives with environmental and social responsibilities. Studies examining integrated audit approaches 

within state-owned enterprises and sustainable development programs indicate that strategic auditing significantly 

improves organizational adaptability, governance effectiveness, and policy implementation processes [18]. This 

integration also facilitates the transition from reactive compliance-oriented auditing toward predictive and strategic 

auditing models capable of supporting future-oriented organizational decision-making. 

Although previous studies have extensively examined sustainability reporting, audit quality, digital 

transformation, environmental auditing, and sustainable performance, limited research has focused on identifying 

the key strategic drivers and structural variables influencing the future of sustainable auditing within the broader 

context of sustainability reporting. Existing studies often examine isolated dimensions of sustainability assurance, 

such as technological adaptation, auditor competence, or ESG disclosure quality, without providing a 

comprehensive structural analysis of the interrelationships among institutional, technological, professional, 

environmental, and strategic factors. Moreover, the majority of prior research has concentrated on current auditing 

practices rather than adopting a futures studies perspective capable of exploring alternative scenarios and strategic 

uncertainties affecting the evolution of sustainable auditing systems. 

Given the increasing importance of sustainability reporting, digital transformation, ESG accountability, and 

stakeholder expectations, there is a pressing need to identify the strategic variables, future scenarios, and structural 

relationships shaping the future of sustainable auditing. Understanding these factors can contribute significantly 

to the development of more effective sustainability assurance frameworks, policy mechanisms, professional 

competencies, and governance systems capable of supporting sustainable organizational development in complex 

and uncertain environments. Therefore, the present study aims to identify the key factors and strategic drivers 

affecting sustainable auditing based on sustainability reporting through a MICMAC-based futures studies 

approach. 

2. Methodology 

The present study was conducted as an applied research project using a descriptive-survey design with a futures 

studies approach. The research was developed based on a paradigmatic qualitative model extracted during the 

qualitative phase of the study, which served as the conceptual foundation for identifying the key drivers and factors 

affecting sustainable auditing based on sustainability reporting. The study adopted a cause-and-effect perspective 

to formulate and examine the relationships among the identified concepts, categories, and variables. Considering 

the exploratory and strategic nature of the research topic, the study also incorporated foresight methodologies to 

analyze future-oriented dimensions of sustainable auditing and sustainability assurance. The statistical population 

of the study consisted of academic experts, professional auditors, accounting specialists, and researchers in the 

fields of sustainability reporting and futures studies. Participants were selected through purposive and expert-

based sampling procedures to ensure that respondents possessed sufficient professional knowledge and practical 

experience related to auditing, sustainability reporting, ESG issues, and strategic foresight. In the implementation 

phase, questionnaires were distributed in blocks using a completely random distribution process based on time-
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space allocation procedures until the required number of completed responses was achieved. In addition, expert 

panels and Delphi rounds were conducted with specialists in accounting, auditing, and futures studies in order to 

identify, refine, and validate the principal components and strategic variables of the proposed model. 

Data collection in this study was carried out using a researcher-developed questionnaire designed specifically 

in accordance with the conceptual framework and qualitative findings of the research. The questionnaire included 

targeted and structured items aimed at evaluating the relationships among the identified variables and assessing 

their influence on sustainable auditing and sustainability reporting processes. The development of the instrument 

was grounded in the categories extracted from expert interviews and qualitative coding procedures, which initially 

generated a large number of conceptual indicators and primary codes. Following multiple rounds of expert review 

and Delphi analysis, the variables were refined and categorized into eight major dimensions, including institutional 

challenges, uncertainty and sustainability information risk, auditor role evolution, social trust, stakeholder 

pressure, technology, auditor independence, and sustainability linkage with organizational strategy. The 

questionnaire utilized a four-point unipolar scale ranging from zero to three to evaluate the degree of influence 

among variables, where zero represented no influence and three indicated a strong influence. In addition to the 

questionnaire, expert panel discussions and Delphi-based consultations were employed to enhance the validity and 

comprehensiveness of the identified components and to facilitate the extraction of future scenarios and strategic 

variables. The use of both qualitative and quantitative tools enabled the researchers to obtain a comprehensive 

understanding of the structural relationships among the variables affecting sustainable auditing. 

The collected data were analyzed using both qualitative and quantitative analytical approaches with an 

emphasis on futures studies techniques and cross-impact analysis. Initially, qualitative analyses, including coding 

procedures and Delphi-based expert evaluations, were conducted to identify the main concepts, categories, and 

strategic dimensions influencing sustainable auditing. Subsequently, the MICMAC (Matrix of Cross Impact 

Multiplications Applied to Classification) method was employed to analyze the influence and dependence 

relationships among variables. An 8×8 cross-impact matrix was formed and completed by experts who evaluated 

the intensity of direct and indirect relationships among the identified variables. The analysis process involved 

multiple matrix rotations within MICMAC software to achieve an optimal level of validity and stability in the 

system structure. Variables were then classified into influential, dependent, autonomous, and linkage categories 

according to their penetration power and dependence degree. Scatter plots and influence-dependence maps were 

generated to determine the stability of the system and identify strategic variables affecting the future of sustainable 

auditing. Furthermore, scenario analysis was conducted to develop possible future scenarios based on the 

identified strategic drivers and uncertainties. Through expert collaboration, several future-oriented scenarios for 

sustainable auditing were extracted and interpreted in relation to policy, professional, and educational 

implications. The integration of MICMAC analysis, Delphi methodology, and scenario planning enabled the study 

to construct a comprehensive structural model for understanding the future dynamics of sustainable auditing 

within the context of sustainability reporting. 

3. Findings and Results 

Cross-impact analysis is a graphical and structural method used to identify and evaluate variables according to 

their degree of influence and dependence within a system. In this method, variables are positioned in a coordinate 

system divided into four quadrants based on their penetration power and dependence level. The analytical 

framework of MICMAC is formed through the interaction between the influence exerted by variables and the extent 
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to which they are influenced by other variables. Accordingly, the most important variables in the system are first 

identified and then entered into a cross-impact matrix in order to determine the intensity and direction of their 

relationships. In this matrix, variables located in the rows act as influencing variables, whereas variables located in 

the columns are considered influenced variables. 

The cross-impact matrix in the present study was developed using the MICMAC technique as a combined 

qualitative–quantitative analytical approach. An expert panel consisting of six operational and academic specialists 

in auditing, accounting, and futures studies participated in the completion of the matrix. The matrix was designed 

as an 8×8 structure, and the experts evaluated the degree of influence among variables using a four-point scale 

ranging from 0 to 3, where 0 represented no influence and 3 represented a strong influence. After data collection, 

the matrix-based questionnaire was entered into MICMAC software for structural analysis and identification of 

strategic variables. 

Following two rounds of matrix rotation in MICMAC software, the system reached 100% desirability, indicating 

a high degree of validity and coherence among the variables. Out of 64 possible relationships in the matrix, 56 

relationships were identified as meaningful, resulting in a fill rate of 87.5%. This finding indicates that more than 

88% of the identified variables exert influence on one another, demonstrating a highly interconnected and dynamic 

system. The results of the initial structural analysis of the cross-impact matrix are presented in Table 1. 

Table 1. Initial Analysis of Cross-Impact Matrix Data (Structural Analysis) 

Fill 

Rate 

Total 

Relationships 

High Impact 

(3) 

Medium Impact 

(2) 

Weak Impact 

(1) 

No Impact 

(0) 

Number of 

Iterations 

Matrix 

Size 

87.5% 56 37 19 0 8 2 8×8 
 

As previously explained, eight principal variables were identified as the main components of the system and 

were incorporated into the decision-making model. These variables formed the dimensions of the cross-impact 

matrix and represented the fundamental categories influencing the future of sustainable auditing based on 

sustainability reporting. Each expert assessed the impact of one variable on another through the four-point 

influence scale. Following completion of the questionnaires, the collected data were analyzed using MICMAC 

software in order to determine the structural relationships among variables. 

Identifying the principal components constituted one of the most important stages of the modeling process. 

Through interviews conducted with nine experts, 59 initial codes were extracted and subsequently condensed into 

eight fundamental categories. In the next stage, five experts and specialists participated in analytical evaluations 

and Delphi rounds to refine and validate the identified categories. Fuzzy Delphi analysis was employed to increase 

the precision and reliability of the categorization process. Ultimately, the eight core process variables influencing 

the future of sustainable auditing were identified and classified as shown in Table 2. 

Table 2. Trends and Important Components of the Future Study of Sustainable Auditing Based on 

Sustainability Reporting 

Row Long Component Description Short Component Description Component Code 

1 Institutional Challenges of Sustainable Auditing Institutional Challenge R1 

2 Uncertainty and Risk of Sustainability Information Uncertainty R2 

3 The Evolution of the Auditor Role Auditor Role R3 

4 Legitimacy and Social Trust Social Trust R4 

5 Stakeholder Pressure and the External Environment Stakeholder Pressure R5 

6 Technology and the Future of Auditing Technology R6 

7 Ethics, Independence and Conflicts of Interest Auditor Independence R7 

8 Linking Sustainability to Organizational Strategy Sustainability Link R8 
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The distribution of variables within the MICMAC scatter plot reflects the degree of system stability or instability. 

In stable systems, the distribution of variables resembles an “L-shaped” pattern in which some variables 

demonstrate high influence while others exhibit high dependence. Under such conditions, the role and position of 

each factor can be clearly interpreted. Conversely, unstable systems are characterized by variable dispersion around 

the diagonal axis, where most variables simultaneously possess moderate influence and moderate dependence. 

Such systems are considerably more complex because the strategic importance of variables becomes difficult to 

distinguish. 

The results of the present study indicated that most variables were concentrated around the diagonal axis of the 

scatter plot, suggesting a semi-unstable and interactive system structure. Only a limited number of variables 

demonstrated exceptionally high influence power, whereas the remaining variables displayed relatively similar 

structural positions with differences primarily in the intensity of their impacts. 

 
Figure 1. Scatter Map of Variables and Their Position on the Direct Influence–Dependence Axis 

The MICMAC software measured both direct and indirect effects of variables through two rounds of analysis, 

thereby identifying the position of each variable within the influence–dependence diagram. This analytical 

procedure enabled the researchers to examine the strategic role and systemic scope of each variable more 

accurately, particularly through the assessment of indirect relationships among factors. 

Table 3. Influence and Dependency of Components 

Row Components Category 

Indicator 

Penetration 

Rate 

Degree of 

Dependence 

Boundary of Influence and 

Dependence 

Variable 

Type 

1 Institutional 

Challenge 

R1 14 18 5 Effective 

2 Uncertainty R2 18 19 5 Two-sided 

3 The Role of the 

Auditor 

R3 16 18 5 Effective 

4 Social Trust R4 18 19 5 Two-sided 

5 Stakeholder 

Pressure 

R5 17 15 5 Autonomous 

6 Technology R6 21 12 5 Influential 

7 Auditor 

Independence 

R7 19 21 5 Two-sided 

8 Sustainability Link R8 17 18 5 Effective 
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In MICMAC analysis, variables are classified into four major groups, including autonomous variables, 

dependent variables, linkage variables, and influential variables. Linkage variables are characterized by high 

influence and high dependence simultaneously, making them unstable but strategically important components of 

the system. The analysis demonstrated that uncertainty, social trust, and auditor independence belonged to the 

category of two-sided or linkage variables, indicating that these factors both influence and are influenced by other 

variables. Technology emerged as the strongest influential variable in the system, while stakeholder pressure was 

classified as an autonomous variable with relatively lower systemic dependence. 

  
Figure 2. MICMAC Results 

Strategic variables are those variables that can significantly influence the dynamics and future transformation of 

the system while also remaining manageable and controllable by policymakers and organizational actors. Variables 

with high influence power and relatively high dependence are generally considered strategic because they 

simultaneously shape the system and respond to systemic changes. Based on the influence–dependence map and 

the distribution of variables within the scatter plot, the strategic variables affecting the future of sustainable 

auditing based on sustainability reporting were identified as technology, uncertainty, social trust, and auditor 

independence. 

Table 4. Strategic Variables Affecting the Future of Sustainable Auditing Based on Sustainability Reporting 

Row Strategic Variables Strategic Variable Code 

1 Technology R6 

2 Uncertainty R2 

3 Social Trust R4 

4 Auditor Independence R7 

 

Using these strategic variables and with the collaboration of four experts, the researchers developed several 

possible future scenarios for sustainable auditing. These scenarios illustrate different future trajectories depending 

on the maturity of regulations, technological advancement, professional competence, and institutional support. 
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Table 5. Possible Future Scenarios for Sustainable Auditing 

Row Scenario Title Scenario Components Characteristics Outcome Status 

1 Symbolic 

Auditing 

Formal reporting, 

widespread greenwashing, 

undermining public trust 

Sustainability auditing 

reduced to checklist 

verification and apparent 

legitimacy 

Reduction of sustainable 

auditing to a public relations 

instrument 

Weak 

standards + 

weak auditors 

2 Trust-

Regulating 

Institution 

Mandatory sustainability 

reporting, ESG auditing 

standards, technology and 

AI integration 

Transparent regulations with 

conservative auditing 

approaches and limited 

innovation 

Formal trust without strategic 

value creation 

Strong 

standards + 

weak auditors 

3 Reactive–

Minimal 

Auditing 

Professional auditors and 

audit control systems 

Professional competence 

without institutional support, 

high legal risk, and quality 

differences 

Progressive but unstable 

auditing structure 

Weak 

standards + 

strong 

auditors 

4 Predictive and 

Strategic 

Auditing 

Integration of auditing with 

organizational strategy and 

long-term risk management 

Scenario-based auditing, 

corporate governance 

integration, and future-

oriented trust building 

Institutionalization of 

sustainable auditing as a 

strategic decision-making 

pillar 

Strong 

standards + 

capable 

auditors 

 

The scenario analysis demonstrated that sustainable auditing is likely to evolve from a conventional control-

oriented process into a future-oriented institution focused on trust creation, strategic governance, and long-term 

sustainability management. This transition is highly dependent on the maturity of auditing standards, 

technological innovation, institutional support, and the development of professional competencies among auditors. 

Table 6 illustrates the policy, professional, and educational implications associated with each future scenario. 

The results indicate that the successful realization of advanced sustainable auditing scenarios requires synergy 

among institutional reforms, professional development, and educational transformation. 

Table 6. Comparative Scenario–Implications Analysis 

Future Scenario Policy Implications Professional Implications Educational Implications 

Symbolic 

Auditing 

Government intervention, minimum 

mandatory requirements, non-financial 

audit monitoring systems 

Redefinition of auditor roles 

and strengthening ethical 

standards 

Emphasis on ethics, legitimacy, and 

critical thinking 

Trust-Regulating 

Institution 

Empowering regulations and professional 

innovation policies 

Strengthening professional 

judgment and ESG risk analysis 

Interdisciplinary ESG and non-

financial reporting education 

Reactive–Minimal 

Auditing 

Institutional support and interim guidance 

frameworks 

Professional learning networks 

and risk management 

Training auditors for uncertainty 

and futures studies 

Proactive and 

Strategic 

Auditing 

Integration of sustainability auditing into 

corporate governance and policymaking 

Development of scenario-based 

auditing and strategic advisory 

roles 

Specialized training in data mining, 

foresight, and long-term risk 

analysis 

 

In the final stage of the analysis, the researcher developed the structural model with the assistance of four experts 

by considering the key variables and strategic drivers identified in the MICMAC analysis. The structural model 

was generated based on the indirect effects matrix using an impact coefficient of 3 and a graphing threshold level 

of 10%. Through expert consensus regarding the intensity of relationships among variables, the final structural 

network was established. In the resulting model, directional arrows indicate the existence and direction of influence 

between variables, thereby illustrating the hierarchical and structural relationships within the system. 
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Figure 3. Final Structural Model 
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4. Discussion and Conclusion 

The present study aimed to identify the key factors and strategic drivers affecting sustainable auditing based on 

sustainability reporting using a futures studies approach and MICMAC structural analysis. The findings 

demonstrated that the future of sustainable auditing is strongly influenced by several interconnected variables, 

including technology, uncertainty, social trust, auditor independence, stakeholder pressure, institutional 

challenges, and the integration of sustainability into organizational strategy. The results revealed that technology 

emerged as the most influential variable within the system, while uncertainty, social trust, and auditor 

independence were classified as linkage or two-sided variables with both high influence and high dependence. 

Furthermore, the study identified four major future scenarios for sustainable auditing, including symbolic auditing, 

trust-regulating auditing, reactive-minimal auditing, and predictive and strategic auditing. These findings indicate 

that sustainable auditing is evolving from a conventional compliance-oriented activity toward a strategic and 

future-oriented institutional mechanism centered on trust creation, ESG governance, and long-term sustainability 

management. 

One of the most important findings of this study was the central role of technology in shaping the future of 

sustainable auditing. The results demonstrated that technology possesses the highest penetration rate among all 

identified variables, indicating its powerful influence over the entire sustainability assurance ecosystem. This 

finding aligns with previous studies emphasizing the transformative role of digital technologies, artificial 

intelligence, big data analytics, and blockchain systems in improving audit quality and sustainability assurance 

effectiveness [7-9]. Digital transformation enables auditors to analyze complex ESG-related information more 

efficiently, increase predictive capabilities, reduce operational risks, and improve transparency in sustainability 

reporting processes. The findings also support the argument that future auditing systems will increasingly depend 

on AI-assisted analytical tools and intelligent auditing frameworks capable of processing real-time sustainability 

information and detecting inconsistencies in non-financial disclosures [10]. In this regard, technological integration 

not only improves audit efficiency but also enhances the credibility and legitimacy of sustainability reporting 

systems in increasingly data-driven organizational environments. 

The identification of uncertainty as a strategic linkage variable also represents a significant contribution of the 

present study. Sustainability reporting inherently involves future-oriented, non-financial, and often qualitative 

information, which increases the complexity and ambiguity of auditing processes. The findings suggest that 

uncertainty management is one of the primary determinants of sustainable auditing effectiveness because 

sustainability-related disclosures frequently involve climate risks, environmental obligations, governance 

uncertainties, and stakeholder expectations. This result is consistent with prior research highlighting the growing 

complexity of sustainability assurance and the need for auditors to manage information uncertainty and ESG-

related risks more effectively [1, 2]. The study further indicates that organizations operating in unstable institutional 

or regulatory environments may experience greater challenges in implementing reliable sustainability assurance 

systems due to limited standardization and inconsistent disclosure practices. Therefore, uncertainty management 

becomes essential for strengthening the strategic role of sustainable auditing and reducing information asymmetry 

among stakeholders. 

Another important finding concerns the role of social trust as a two-sided strategic variable. The results revealed 

that sustainable auditing significantly contributes to strengthening organizational legitimacy and stakeholder 

confidence. Social trust emerged as both an influential and dependent factor, suggesting that public confidence in 
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sustainability disclosures both shapes and is shaped by the quality of sustainability auditing systems. This finding 

is highly consistent with studies emphasizing the role of sustainability assurance in improving organizational 

transparency, legitimacy, and accountability [1, 4]. Sustainability auditing serves as an institutional mechanism for 

reducing skepticism regarding ESG disclosures and minimizing concerns related to greenwashing and symbolic 

reporting practices. The scenario analysis conducted in the present study further demonstrated that weak auditing 

standards and inadequate auditor competencies may result in symbolic auditing systems characterized by 

superficial compliance and diminished public trust. This finding supports the arguments proposed by previous 

scholars who warn that ineffective sustainability assurance frameworks may undermine organizational legitimacy 

and reduce stakeholder confidence in sustainability initiatives [5, 11]. 

The findings also emphasized the strategic importance of auditor independence in the sustainable auditing 

system. Auditor independence was classified as a linkage variable with both high influence and high dependence, 

indicating that the effectiveness of sustainability assurance heavily relies on the professional objectivity and ethical 

integrity of auditors. This result is supported by earlier research suggesting that sustainable auditing requires 

auditors to maintain high ethical standards and professional neutrality in evaluating ESG disclosures and 

sustainability-related risks [12, 13]. Auditor independence becomes particularly important in sustainability 

auditing because many sustainability disclosures involve voluntary reporting practices and qualitative judgments 

that may be vulnerable to managerial manipulation or symbolic presentation. The findings therefore indicate that 

strengthening professional ethics, institutional oversight, and regulatory independence is essential for ensuring the 

reliability and credibility of sustainable auditing processes. 

The study additionally demonstrated that stakeholder pressure constitutes an important but relatively 

autonomous variable within the sustainable auditing ecosystem. Although stakeholder demands influence 

organizational sustainability behavior, stakeholder pressure alone is insufficient to guarantee the effectiveness of 

sustainability assurance unless accompanied by institutional support, professional competence, and technological 

advancement. This finding aligns with prior studies indicating that increasing stakeholder expectations regarding 

ESG accountability have motivated organizations to improve sustainability disclosures and adopt integrated 

auditing practices [3, 16]. However, the present study suggests that stakeholder pressure functions primarily as an 

external motivational factor rather than a structurally transformative variable. Consequently, organizations may 

respond symbolically to stakeholder demands if auditing systems lack robust regulatory frameworks and strategic 

institutional support. 

Another significant contribution of the present study lies in the identification of four future scenarios for 

sustainable auditing. The symbolic auditing scenario represents a pessimistic future in which sustainability 

auditing is reduced to superficial compliance and public relations activities. This scenario reflects the risks 

associated with weak standards, limited auditor competence, and the prevalence of greenwashing practices. Similar 

concerns have been raised in previous studies discussing the dangers of symbolic sustainability disclosures and the 

erosion of stakeholder trust in weak assurance environments [2, 11]. In contrast, the predictive and strategic 

auditing scenario represents a highly developed and future-oriented auditing system characterized by strong 

standards, technologically capable auditors, and integration between sustainability assurance and organizational 

strategy. This scenario is consistent with recent research emphasizing the strategic transformation of auditing 

through digitalization, sustainability innovation, and integrated ESG governance [7, 9]. The findings therefore 

suggest that the future trajectory of sustainable auditing will largely depend on the interaction between 

technological maturity, institutional readiness, regulatory development, and professional competencies. 
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The findings of this study also support the growing body of literature linking audit quality to sustainable 

organizational performance. Sustainable auditing enhances transparency, strengthens governance systems, 

improves accountability, and contributes to long-term organizational resilience. This result aligns with evidence 

demonstrating that high-quality auditing positively affects sustainable growth rates, organizational performance, 

and economic development outcomes [14, 19]. Moreover, integrated sustainability assurance systems can 

contribute to sustainable resource allocation, efficient environmental management, and long-term institutional 

stability. Research on sustainable revenue generation and municipal financial sustainability similarly confirms the 

importance of strategic auditing mechanisms in promoting stable and sustainable organizational development [15]. 

The current findings therefore reinforce the notion that sustainable auditing is no longer merely a monitoring tool 

but rather a strategic governance mechanism capable of supporting organizational sustainability and long-term 

value creation. 

The present study further highlights the importance of interdisciplinary competencies and continuous 

professional development within the auditing profession. Sustainable auditing requires auditors to possess 

expertise in ESG standards, environmental accounting, digital technologies, strategic risk analysis, and ethical 

governance. This finding supports earlier studies emphasizing the role of auditor competence and professional 

experience in improving audit judgment and sustainable assurance quality [12]. Furthermore, the increasing 

integration of sustainability concerns into banking systems, energy auditing, anti-money laundering frameworks, 

and public-sector governance demonstrates the expanding scope of auditing responsibilities in contemporary 

organizations [6, 17]. Consequently, educational institutions and professional organizations must redesign training 

programs to prepare auditors for increasingly complex and technology-driven sustainability assurance 

environments. 

The findings additionally suggest that sustainable auditing plays a vital role in supporting sustainable 

development objectives at both organizational and societal levels. Sustainability assurance contributes to 

environmental accountability, energy efficiency, responsible governance, and strategic policymaking. Studies 

examining environmental auditing and sustainable energy programs similarly emphasize the importance of 

integrated auditing approaches in promoting sustainable development outcomes [6, 18]. The present study 

therefore confirms that sustainable auditing should be viewed as an essential component of future-oriented 

governance systems aimed at balancing economic growth with environmental protection and social responsibility. 

One limitation of the present study concerns the relatively limited number of expert participants involved in the 

MICMAC and Delphi analyses, which may restrict the generalizability of the findings across different institutional 

and geographical contexts. In addition, the study relied primarily on expert judgments and futures studies 

methodologies rather than empirical longitudinal data, which may affect the external validity of some scenario 

projections. Another limitation relates to the dynamic nature of technological and regulatory developments in 

sustainability auditing, which may cause future structural relationships among variables to evolve over time. 

Furthermore, cultural, institutional, and legal differences among countries were not comparatively examined in 

this study, potentially limiting the applicability of the findings to broader international contexts. 

Future research is recommended to empirically test the structural relationships identified in the present study 

using quantitative techniques such as structural equation modeling or partial least squares analysis. Comparative 

international studies could also examine how institutional environments, ESG regulations, and technological 

infrastructures influence sustainable auditing systems in developed and developing economies. Additional 

research may further investigate the role of artificial intelligence, blockchain technology, and machine learning in 
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transforming sustainability assurance practices. Moreover, future studies should explore stakeholder perceptions 

of sustainability assurance credibility and examine how sustainable auditing influences investor behavior, 

corporate legitimacy, and organizational trust over time. 

From a practical perspective, organizations should strengthen their sustainability auditing systems through 

greater integration of digital technologies, ESG reporting standards, and strategic governance frameworks. 

Professional auditing institutions should invest in continuous education and interdisciplinary training programs 

focused on sustainability assurance, technological competencies, and ethical governance. Policymakers and 

regulatory authorities should also develop comprehensive sustainability auditing standards and establish effective 

oversight mechanisms to reduce greenwashing risks and improve stakeholder trust. In addition, organizations 

should integrate sustainability auditing into strategic decision-making processes in order to enhance long-term 

resilience, transparency, and sustainable value creation. 
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