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Abstract:

The present study aimed to visualize the future of Al-based sustainability reporting toward the 2035 horizon by identifying
key drivers, analyzing strategic uncertainties, and developing plausible future scenarios in Iran. This study employed a mixed-
methods (qualitative—quantitative) futures studies approach. In the qualitative phase, fuzzy Delphi technique, expert
interviews, content analysis, and cross-impact analysis were utilized to identify and evaluate the key drivers affecting the
future of Al-based sustainability reporting. The participants consisted of experts in sustainability reporting, accounting,
artificial intelligence, and policy-making who were selected purposively. Subsequently, cross-impact matrices and expert
qguestionnaires were used to assess the interactions among variables and determine their influence and dependence levels.
In the quantitative phase, the Scenario Wizard software was applied to extract and analyze compatible future scenarios.
Scenario analysis was conducted based on the consistency of assumptions, interaction among drivers, and evaluation of
strategic uncertainties shaping the future of sustainability reporting. The findings revealed that seven key drivers, including
algorithmic advancements, predictive and analytical reporting, data transparency and traceability, evolution of sustainability
reporting standards, binding national and international regulations, the role of professional and supervisory institutions, and
organizational readiness and resistance, exerted the greatest influence on the future of Al-based sustainability reporting.
Scenario analysis identified four highly compatible scenarios: “Smart Leap Toward an Integrated Sustainability Reporting
Ecosystem,” “Cautious Transition to the Era of Data-Driven Reporting,” “Slow Movement Toward Minimal Transformation,”
and “Continuation of the Traditional Status Quo Amid Institutional Resistance and Passivity.” The results indicated that the
most desirable future would emerge when Al algorithm development, reporting standards maturity, regulatory coherence,
data transparency, and organizational readiness are strengthened simultaneously. Conversely, institutional weakness,
organizational resistance, and fragmented regulations may result in the persistence of traditional reporting practices and
widening information gaps. The study concluded that the future of sustainability reporting in Iran is not solely dependent on
technological advancement but is shaped through the simultaneous interaction of technological, institutional, regulatory,
and cultural factors. Developing an intelligent sustainability reporting ecosystem requires strengthening data-driven
infrastructures, coherent regulations, mature reporting standards, and organizational readiness for digital transformation.
Smart policy-making and active involvement of professional institutions can facilitate the transition toward predictive and
intelligent sustainability reporting and enhance transparency, accountability, and sustainable decision-making at national and
international levels.
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Extended Abstract

Introduction

Artificial intelligence has emerged as one of the most transformative technologies shaping organizational, economic, and
societal systems in the twenty-first century. The rapid expansion of machine learning, predictive analytics, natural language
processing, and intelligent decision-support systems has fundamentally altered how organizations process information,
manage resources, and respond to environmental and social challenges. Simultaneously, sustainability has become a central
concern for governments, businesses, and international institutions, particularly in relation to environmental protection,
social accountability, and governance transparency. As a result, the integration of artificial intelligence with sustainability
practices has attracted increasing scholarly and practical attention (Khattri et al., 2025; Ziemba et al., 2024). Researchers have
argued that artificial intelligence can significantly contribute to achieving sustainable development goals by improving
efficiency, enhancing transparency, and optimizing decision-making processes across industries and institutions (Bron, 2025).
In this context, sustainability reporting has evolved from a traditional disclosure mechanism into a strategic tool for
demonstrating organizational commitment to environmental, social, and governance (ESG) principles.

The growing complexity of sustainability reporting has increased the need for intelligent and data-driven systems capable
of processing large volumes of structured and unstructured information. Traditional reporting systems are often unable to
respond effectively to dynamic stakeholder expectations, increasing ESG regulations, and the growing demand for
transparency. Consequently, organizations have begun to adopt artificial intelligence technologies to improve the quality,
speed, and reliability of sustainability reporting (Saghafi & Parsapour, 2025). Previous studies have shown that generative
artificial intelligence and advanced accounting analytics can improve digital sustainability reporting quality through
automated analysis, predictive modeling, and enhanced internal green control systems (Saghafi & Parsapour, 2025).
Moreover, artificial intelligence applications have been increasingly employed in green supply chain management, smart
cities, sustainable mobility, and intelligent energy systems, demonstrating their capacity to improve sustainable
organizational performance (Mahadik et al., 2025; Rashid et al., 2025; Shulajkovska et al., 2024).

Despite these opportunities, implementing artificial intelligence in sustainability-related systems remains associated with
significant technological, organizational, ethical, and regulatory challenges. Organizational resistance, insufficient digital
infrastructure, lack of integrated standards, and weak institutional readiness may hinder the successful adoption of intelligent
reporting ecosystems (Yazdani & Hakiminia, 2024). Furthermore, the absence of coherent national and international
regulations may increase uncertainty regarding accountability, transparency, and data governance in Al-based systems (Trang
et al., 2024). Previous studies have also emphasized that successful Al adoption depends heavily on organizational flexibility,
strategic learning, and digital transformation readiness (Adiguzel et al., 2026; Zeraati Foukolaei, 2025). Therefore,
understanding the future trajectories of Al-based sustainability reporting requires a futures-oriented approach capable of
identifying key drivers, strategic uncertainties, and plausible scenarios.

Given the increasing significance of Al-driven sustainability practices and the growing demand for intelligent ESG reporting
systems, the present study aimed to visualize the future of Al-based sustainability reporting in Iran toward the 2035 horizon

through identifying key drivers, analyzing strategic uncertainties, and developing future scenarios.
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Methods and Materials

The present study employed a mixed-methods futures studies design combining qualitative and quantitative approaches.
The research process consisted of several sequential phases designed to identify influential drivers and construct future
scenarios for Al-based sustainability reporting. In the qualitative phase, expert interviews, fuzzy Delphi technique, content
analysis, and cross-impact analysis were utilized to identify and evaluate the major drivers affecting the future of intelligent
sustainability reporting.

The statistical population included academic experts, sustainability reporting specialists, accounting professionals,
artificial intelligence researchers, and policy experts familiar with digital transformation and ESG systems. Participants were
selected using purposive and snowball sampling techniques based on expertise, professional experience, and scientific
background. Data collection in the first stage involved semi-structured interviews and open-ended questionnaires to identify
critical technological, institutional, organizational, and regulatory factors shaping the future of sustainability reporting.

After extracting the primary indicators and drivers, the fuzzy Delphi method was employed to refine and prioritize the
identified variables. Expert consensus was used to determine the most influential drivers with the highest strategic
importance and uncertainty. Subsequently, a cross-impact matrix was designed to evaluate the direct and indirect effects
among the selected drivers. The matrix analysis distinguished between influence and dependence relationships and identified
the most critical variables shaping the future system.

In the quantitative phase, Scenario Wizard software was utilized to analyze the compatibility of different assumptions and
generate plausible future scenarios. Scenario construction was based on combinations of driver states and the consistency
of relationships among them. The resulting scenarios were analyzed according to their internal coherence, impact scores, and
strategic implications. Finally, the scenarios were interpreted and categorized according to their technological, institutional,
and organizational characteristics.

Findings

The findings revealed that seven major drivers had the strongest influence on the future of Al-based sustainability
reporting. These drivers included algorithmic advancements, predictive and analytical reporting, data transparency and
traceability, evolution of sustainability reporting standards, binding national and international regulations, the role of
professional and supervisory institutions, and organizational readiness and resistance. Cross-impact analysis demonstrated
that these variables possessed the highest levels of influence and strategic uncertainty within the future reporting ecosystem.

Scenario analysis identified four fully compatible and internally coherent future scenarios. The first and most desirable
scenario, labeled “Smart Leap Toward an Integrated Sustainability Reporting Ecosystem,” represented a future characterized
by advanced algorithmic development, intelligent predictive reporting, complete data transparency, mature reporting
standards, coherent regulatory systems, active institutional participation, and high organizational readiness for digital
transformation. This scenario obtained the highest consistency level and demonstrated strong systemic integration among
all drivers. The results indicated that simultaneous advancement in Al technologies, reporting standards, regulatory
coherence, and organizational preparedness would create an intelligent, transparent, and predictive sustainability reporting
ecosystem.

The second scenario, “Cautious Transition Toward the Era of Data-Driven Reporting,” described a moderate and gradual

transformation process. In this scenario, algorithmic development progressed incrementally, reporting systems became semi-
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analytical, transparency remained partial, and regulations were semi-mandatory rather than fully binding. Professional
institutions played an active but limited role in guiding the transformation process. Organizations gradually adopted digital
technologies while maintaining moderate levels of resistance. The scenario reflected a balanced but relatively slow transition
toward intelligent reporting systems.

The third scenario, “Slow Movement Toward Minimal Transformation,” represented a conservative future characterized
by weak institutional momentum, limited technological innovation, and gradual organizational adaptation. Reporting systems
remained semi-integrated, standards evolved slowly, and digital transformation lacked strategic acceleration. In this scenario,
institutional actors were unable to stimulate significant change, resulting in a future where transformation occurred only
minimally.

The fourth scenario, “Continuation of the Traditional Status Quo Amid Institutional Resistance and Passivity,” reflected
the least desirable future. This scenario was characterized by low technological development, fragmented standards, weak
regulatory structures, organizational resistance, and limited transparency. Traditional reporting methods persisted due to
insufficient institutional coordination and lack of readiness for digital transformation.

The stability analysis of scenario assumptions demonstrated that predictive reporting, active institutional participation,
and organizational readiness were among the most stable and influential assumptions within the desirable scenarios.
Conversely, weak institutional support and fragmented regulations significantly increased the probability of conservative and
traditional futures.

Discussion and Conclusion

The findings of this study demonstrated that the future of Al-based sustainability reporting is shaped through the
interaction of technological, institutional, organizational, and regulatory factors rather than technological development
alone. The results confirmed that intelligent sustainability reporting requires a comprehensive transformation ecosystem in
which artificial intelligence technologies, governance mechanisms, organizational readiness, and regulatory structures evolve
simultaneously. The dominant role of algorithmic advancement and predictive reporting indicates that sustainability
reporting is gradually shifting from static disclosure practices toward intelligent, real-time, and data-driven systems capable
of predictive analysis and strategic decision support.

The study also highlighted the critical importance of data transparency and intelligent traceability in future sustainability
ecosystems. Intelligent reporting systems rely heavily on integrated and reliable data infrastructures capable of ensuring
transparency, accountability, and trust among stakeholders. In the absence of coherent standards and unified regulations,
organizations may struggle to achieve consistency and comparability in ESG reporting practices. Therefore, institutional
governance and professional supervision emerge as essential facilitators of intelligent reporting transformation.

Another important finding concerns organizational readiness and resistance. Even when advanced technological
infrastructures exist, organizational culture, managerial flexibility, and digital capabilities remain decisive factors in
determining successful transformation. The findings suggest that resistance to digital transformation may significantly delay
the implementation of intelligent sustainability reporting systems. Consequently, organizations must invest not only in
technology but also in digital culture, human capital development, and adaptive learning processes.

The extracted scenarios further indicate that the future of sustainability reporting in Iran may follow different trajectories

depending on policy decisions, institutional coordination, and technological investment. The desirable future scenario




DERAKHSHANI & TEHRANI

requires coordinated development of artificial intelligence technologies, mature sustainability standards, regulatory
integration, and active institutional engagement. Conversely, fragmented governance structures and organizational passivity
may preserve traditional reporting systems and widen informational gaps between organizations and stakeholders.

Overall, the present study concludes that Al-based sustainability reporting represents a multidimensional transformation
process that extends beyond technological innovation. Future intelligent reporting ecosystems will depend on the ability of
governments, organizations, professional institutions, and policymakers to create integrated digital infrastructures, coherent
governance frameworks, and adaptive organizational cultures. Strategic policy-making, investment in intelligent
technologies, and institutional collaboration can facilitate the transition toward transparent, predictive, and sustainable
reporting systems capable of supporting long-term environmental, social, and economic sustainability.
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