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Abstract: This study aimed to identify the dimensions and components of sustainability 

reporting with a digital innovation approach and to develop a context-specific conceptual 

model for Iran’s capital market. This qualitative, exploratory-developmental study was 

conducted using the systematic grounded theory approach of Strauss and Corbin. The 

participants consisted of 24 academic and professional experts in accounting, financial and 

sustainability reporting, capital markets, auditing, financial technologies, and digital 

transformation. Participants were selected through purposive theoretical sampling, 

supplemented by snowball sampling, and data collection continued until theoretical saturation 

was achieved. Data were gathered through in-depth semi-structured interviews supported by 

a focused review of relevant literature, reporting frameworks, and regulatory documents. 

Interviews were recorded with informed consent, transcribed verbatim, and analyzed 

concurrently with data collection. Analysis followed open, axial, and selective coding, 

together with constant comparison and theoretical memoing, to identify concepts, categories, 

relationships, and the core phenomenon. The analysis identified the structural transformation 

of sustainability disclosure from narrative-oriented reporting toward digitally data-driven 

reporting as the core category. Causal conditions included institutional pressure from capital-

market actors, the need to improve information quality, emerging regulatory pressures, and 

economic incentives. Contextual conditions comprised heterogeneous disclosure structures, 

the absence of a national sustainability reporting standard and taxonomy, fragmented 

technological infrastructure, uneven digital maturity, and limited assurance capacity. 

Intervening conditions included organizational resistance, implementation costs, limited 

specialist capabilities, market incentives, and regulatory technological capacity. The principal 

strategies were digital standardization of disclosure, ESG data governance, information-

system integration, application of emerging technologies, phased implementation, and 

intelligent regulatory supervision. The anticipated consequences included improved 

transparency, comparability, and reliability; reduced information asymmetry and information 

risk; enhanced investor confidence and valuation processes; strengthened assurance and 

supervision; and potential reductions in the cost of capital. Digital sustainability reporting in 

Iran’s capital market should be understood as an institutional and structural transformation 

requiring the coordinated development of standards, data governance, technological 

infrastructure, professional capabilities, assurance mechanisms, and regulatory supervision rather than merely the adoption of 

digital reporting tools. 
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1. Introduction 

Sustainability reporting has evolved from a largely voluntary communication practice into an increasingly 

important component of corporate accountability, capital-market transparency, and organizational legitimacy. 

Contemporary investors, regulators, creditors, analysts, and other stakeholders increasingly expect firms to explain 

not only their financial performance but also the environmental, social, and governance implications of their 

operations. This evolution reflects a broader transformation in the conception of corporate reporting, according to 

which traditional financial statements alone are no longer sufficient to portray the long-term risks, opportunities, 

externalities, and value-creation mechanisms associated with business activity. Sustainability reporting therefore 

functions as an informational bridge between companies and stakeholders by communicating how environmental 

responsibilities, social impacts, governance practices, and strategic sustainability considerations are incorporated 

into organizational decision-making. The growing literature on the field shows that sustainability reporting has 

developed into a multidimensional research domain encompassing disclosure quality, institutional pressures, 

corporate performance, governance, assurance, stakeholder expectations, methodological approaches, and 

regulatory development [1, 2]. More broadly, the movement beyond conventional sustainability disclosure toward 

more substantive corporate social responsibility demonstrates that reporting increasingly constitutes part of an 

organization's broader accountability architecture rather than merely a supplementary communication exercise [3]. 

The growing significance of sustainability information is particularly evident in capital markets, where the 

usefulness of corporate disclosure depends on its capacity to reduce information uncertainty and enable informed 

assessments of firm value, risk, and future performance. Recent evidence indicates that sustainability reporting can 

influence investor perceptions and market responses because stakeholders increasingly incorporate environmental, 

social, and governance information into investment judgments. Research on listed firms has demonstrated a 

meaningful connection between sustainability disclosure and investor sentiment, suggesting that sustainability-

related information can shape how market participants evaluate corporations and their long-term development 

prospects [4]. This relationship becomes even more important when corporate reputation is considered, since 

investor sentiment may condition the extent to which sustainability reporting contributes to reputational outcomes 

[5]. Evidence from ASEAN+3 markets similarly indicates that sustainability reporting quality is associated with 

firm value and that the strength of this association depends on contextual and moderating mechanisms [6]. 

Accordingly, the value of sustainability reporting in capital markets is not determined simply by whether a report 

is published; rather, it depends on the quality, reliability, comparability, accessibility, and decision usefulness of 

the information disclosed. 

The economic relevance of sustainability reporting has also generated considerable interest regarding its 

implications for financial and non-financial organizational outcomes. Studies in emerging markets have generally 

suggested that sustainability disclosure may contribute to improved corporate performance, although the 

magnitude and form of the relationship differ across institutional settings, sectors, reporting systems, and 

organizational characteristics. Evidence from emerging-market companies indicates that sustainability reporting 

can be associated with corporate financial performance, reinforcing the argument that sustainability practices may 

have economic as well as social value [7]. Comparable findings have been reported for industrial firms in emerging 

markets, where stronger sustainability reporting has been associated with financial outcomes [8]. Studies of non-

financial companies have likewise examined sustainability reporting as a potential determinant of financial 

performance [9], while evidence from banking institutions has demonstrated the importance of sustainability 
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reporting for organizational performance and accountability in financially sensitive sectors [10]. Research focusing 

on manufacturing and non-manufacturing listed companies further suggests that different dimensions of 

sustainability reporting may influence both financial and non-financial performance, illustrating the 

multidimensional nature of its organizational consequences [11]. At the same time, broader analyses of the 

relationship between sustainability reporting and corporate financial performance indicate that the economic 

implications of reporting depend heavily on reporting quality, organizational context, and the mechanisms through 

which sustainability information is translated into stakeholder responses [12]. 

One of the major explanations for these economic effects lies in the quality of information provided to market 

participants. Sustainability reporting can improve the broader corporate information environment when 

disclosures are relevant, accurate, standardized, comparable, and integrated with organizational decision 

processes. Recent research has shown that sustainability reporting may enhance accounting information quality, 

thereby strengthening the informational foundation available to investors and other users of corporate reports [13]. 

In the Iranian context, sustainability reporting disclosure and accounting information comparability have also been 

linked with earnings persistence, suggesting that sustainability-related information may interact with conventional 

accounting characteristics in ways that affect assessments of financial performance and continuity [14]. 

Environmental accounting represents another important aspect of this development because credible sustainability 

reporting increasingly requires measurable environmental data rather than general narrative statements. Research 

on green accounting and environmental disclosure emphasizes the need for firms to systematically recognize and 

report their environmental impacts [15]. Similarly, evidence concerning environmental accounting and 

sustainability report quality shows that improved environmental measurement practices can contribute to more 

credible and informative sustainability reports [16]. These developments indicate that the quality of sustainability 

reporting depends increasingly on the quality of the underlying data-generation and measurement infrastructure. 

Nevertheless, sustainability reporting continues to face significant problems of heterogeneity, inconsistency, 

selective disclosure, and weak comparability. Organizations frequently differ in the indicators they report, the 

measurement techniques they employ, the level of detail they provide, and the formats through which 

sustainability information is communicated. Sustainability performance indicators themselves may be difficult to 

define and institutionalize, particularly when organizations lack stable measurement infrastructures or when 

reporting requirements remain ambiguous [17]. Institutional pressures are therefore critical in shaping both the 

adoption and the content of sustainability reporting. Evidence demonstrates that regulatory, normative, and 

stakeholder pressures can significantly influence organizations' reporting behavior and their willingness to 

institutionalize sustainability practices [18]. Organizational culture and contingency factors may also determine 

how sustainability reporting is interpreted and implemented, especially when economic performance remains an 

important managerial consideration [19]. Consequently, sustainability reporting should be understood as an 

institutionally embedded practice whose quality depends on the interaction of organizational capabilities, 

stakeholder expectations, regulatory structures, and reporting norms. 

The global regulatory environment has intensified this transition by moving sustainability reporting away from 

predominantly voluntary disclosure toward increasingly formalized and mandatory systems. Research on large 

multinational corporations demonstrates that the shift from voluntary to mandatory reporting can significantly 

alter the transparency and comprehensiveness of sustainability-related disclosures [20]. The European Corporate 

Sustainability Reporting Directive and the European Sustainability Reporting Standards represent prominent 

examples of this regulatory transformation by requiring more systematic, comparable, and detailed sustainability 
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information [21, 22]. These developments reflect a broader reconsideration of the purpose, scope, and institutional 

position of corporate sustainability reporting, particularly as regulators attempt to connect sustainability disclosure 

more closely with capital allocation, corporate accountability, and public policy [23]. At the same time, global 

experience shows that the implementation of such requirements cannot be separated from technological 

infrastructures, reporting frameworks, and national institutional characteristics, especially in emerging markets 

where reporting systems and digital capacities may remain uneven [24]. 

The Iranian capital market faces these challenges within a distinctive institutional and regulatory environment. 

Although sustainability-related concerns have increasingly entered academic and professional discourse, the 

development of a coherent reporting architecture remains incomplete. A comparison between Tehran Stock 

Exchange requirements and internationally recognized sustainability reporting standards has demonstrated 

important areas of divergence and has highlighted the need for a context-sensitive reporting model appropriate to 

Iran's institutional environment [25]. This gap is especially consequential because sustainability reporting in an 

emerging capital market must simultaneously respond to international developments and domestic regulatory, 

organizational, technological, and economic conditions. The effective development of sustainability reporting in 

Iran therefore cannot be achieved simply by transferring foreign standards without adaptation. Instead, it requires 

identifying the specific dimensions and components that are compatible with the reporting needs, regulatory 

capabilities, digital infrastructures, and organizational realities of the Iranian capital market. 

Digital innovation adds a further and increasingly decisive dimension to this problem. The rapid development 

of artificial intelligence, automated data processing, digital platforms, integrated databases, cloud technologies, 

Internet of Things infrastructures, and advanced analytical systems is transforming how corporate information can 

be generated, verified, analyzed, and communicated. Digitalization can potentially shift sustainability reporting 

from periodic, document-based, and predominantly narrative disclosure toward structured, data-driven, more 

timely, and machine-readable reporting. Technology can also facilitate the integration of sustainability information 

with internal corporate systems and external regulatory platforms, thereby improving traceability and enabling 

automated monitoring. The intersection between technology and sustainability reporting has therefore become a 

major frontier of accounting and disclosure research. The literature emphasizes that technological development 

may help bridge persistent sustainability reporting gaps by supporting standardization, data accessibility, and 

more integrated reporting systems [24]. However, the benefits of digitalization are contingent on appropriate 

reporting frameworks, data governance mechanisms, organizational readiness, and institutional support. 

Artificial intelligence is particularly important in this transformation. AI-based systems can potentially assist in 

extracting, classifying, comparing, validating, and interpreting large volumes of sustainability information, while 

generative AI may reshape both the production and the processing of sustainability reports. At the same time, these 

technologies introduce risks relating to data reliability, opacity, bias, accountability, and the credibility of generated 

disclosures. Accordingly, the impact of AI on sustainability reporting must be considered not merely as an 

efficiency issue but as a question of governance and reporting quality [26]. Iranian evidence similarly suggests that 

the use of generative artificial intelligence in accounting data analysis can improve digital sustainability reporting 

quality, particularly when appropriate green sustainability internal control systems operate as an organizational 

mechanism linking technological capacity with reporting reliability [27]. These findings indicate that digital 

innovation is not simply an external technological tool added to sustainability reporting; instead, it can transform 

the internal processes through which sustainability data are collected, controlled, analyzed, and ultimately 

disclosed. 
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Digital transformation also changes the competencies required from accounting and reporting professionals. 

Sustainability reporting increasingly demands an interdisciplinary combination of accounting expertise, 

sustainability knowledge, technological literacy, data-management capability, and strategic judgment. Professional 

development among accountants can therefore play a significant role in strengthening the organizational 

effectiveness of sustainability reporting and linking disclosure practices with broader investment and resource-

allocation outcomes [28]. Knowledge management becomes equally important because organizations must be able 

to capture, organize, validate, transfer, and use sustainability-related knowledge across organizational units and 

technological systems [29]. These requirements are particularly relevant when digital sustainability reporting 

involves multiple data owners, diverse organizational departments, and automated information flows. Without 

adequate human competencies and knowledge-governance structures, sophisticated technology may merely 

digitize existing weaknesses rather than improve reporting quality. 

The reliability of digitally enabled sustainability reporting also depends heavily on internal controls, external 

assurance, and the governance of sustainability information. Evidence indicates that corporate integrity and 

external assurance contribute to higher sustainability reporting quality, underscoring the importance of 

mechanisms capable of validating disclosed information [30]. Yet sustainability assurance remains a developing 

professional field, and the involvement of auditors in clients' sustainability reporting creates new challenges 

regarding competence, responsibilities, independence, and the boundaries of assurance practice [31]. Digitalization 

may both complicate and facilitate this process. On the one hand, new technologies generate large quantities of 

heterogeneous data whose origins and processing mechanisms may be difficult to verify. On the other hand, 

structured digital records, automated controls, traceable data flows, and analytical tools can strengthen assurance 

when they are embedded within an appropriate governance framework. Thus, the development of digital 

sustainability reporting requires simultaneous attention to technology, internal control, professional competencies, 

and assurance architecture. 

Another significant dimension concerns innovation and investor behavior. Sustainability reporting is 

increasingly embedded in a dynamic system in which green innovation, corporate strategy, and investor sentiment 

interact. Research indicates that green innovation and investor sentiment can mediate or shape the relationship 

between ESG practices and sustainability reporting, illustrating how technological and environmental innovation 

may influence both reporting processes and market interpretation [32]. This is particularly relevant for capital 

markets because digital sustainability information can potentially be analyzed more rapidly by institutional 

investors, analysts, rating agencies, and regulatory authorities. Consequently, digital innovation may amplify the 

capital-market effects of sustainability reporting by improving accessibility, comparability, and analytical 

usefulness, but it may also increase expectations regarding timeliness, accuracy, and verification. In sectors such as 

banking, where information transparency and risk monitoring are particularly important, evidence from emerging 

economies further confirms the strategic significance of sustainability disclosure and the institutional conditions 

surrounding its development [33]. 

Despite the rapid expansion of sustainability reporting research, significant conceptual gaps remain concerning 

how its multiple dimensions should be integrated in digitally transforming capital markets. Existing studies have 

generated important evidence concerning corporate performance, investor sentiment, reporting quality, 

institutional pressures, assurance, regulatory development, green accounting, and technological change, but these 

dimensions are frequently examined separately. The bibliometric and systematic literature confirms both the rapid 

diversification of sustainability reporting scholarship and the continued need for integrative research capable of 
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connecting institutional, technological, governance, and market perspectives [1, 2]. In particular, digital 

sustainability reporting requires a conceptualization that moves beyond viewing technology as merely a reporting 

channel. It is necessary to identify how digital innovation changes the architecture of sustainability information 

itself, including the processes of data generation, standardization, integration, control, assurance, disclosure, and 

regulatory supervision. 

This need is especially pronounced in Iran, where the institutional characteristics of the capital market, variation 

in corporate digital maturity, emerging sustainability requirements, and the absence of a fully institutionalized 

national sustainability reporting architecture create conditions that differ substantially from those of mature 

reporting environments. International regulatory experiences and technological developments provide important 

guidance, but their implementation requires contextual adaptation. Moreover, the relationship between 

sustainability reporting and organizational outcomes indicates that reporting reforms can generate consequences 

that extend beyond compliance, potentially influencing information quality, investment decisions, financial 

performance, corporate reputation, and market efficiency [6, 13]. The strategic importance of these effects makes it 

necessary to understand which components must be present for a digitally enabled sustainability reporting system 

to function effectively within Iran's capital-market ecosystem. 

Accordingly, a contextually grounded investigation is required to identify the causal pressures encouraging 

digital sustainability reporting, the institutional and technological conditions within which it develops, the barriers 

and facilitating factors affecting implementation, the strategies necessary for operationalization, and the 

informational, regulatory, and capital-market consequences that may follow. Such an inquiry can help bridge the 

gap between international advances in sustainability reporting and the specific requirements of Iran's capital 

market while simultaneously recognizing the transformative role of digital innovation. Therefore, the aim of this 

study was to identify the dimensions and components of sustainability reporting with a digital innovation 

approach in Iran’s capital market and to develop an integrated conceptual model grounded in expert perspectives. 

2. Methodology 

This study employed a qualitative, exploratory, and developmental research design to identify and 

conceptualize the dimensions and components of sustainability reporting from a digital innovation perspective 

within the specific institutional and technological context of Iran’s capital market. Given the multidimensional and 

context-dependent nature of sustainability reporting and the emerging role of digital technologies in corporate 

disclosure, a qualitative methodology was considered appropriate for developing an in-depth understanding of 

the phenomenon from the perspectives of knowledgeable academic and professional experts. The methodological 

strategy of the study was grounded theory, following the systematic approach proposed by Strauss and Corbin. 

This approach was selected because a coherent and context-sensitive framework explaining digitally enabled 

sustainability reporting in Iran’s capital market has not yet been sufficiently established, making it necessary to 

derive the relevant concepts, categories, relationships, and explanatory structure inductively from empirical data 

rather than imposing a predetermined conceptual model. Accordingly, the research process was based on an 

iterative interaction between data collection and analysis, through which emerging concepts progressively guided 

subsequent interviews and theoretical sampling. The study was cross-sectional in terms of the general period of 

data collection, although the qualitative data collection and analytical procedures developed progressively and 

concurrently until theoretical saturation was achieved. 
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The participant population consisted of academic and professional experts with substantial knowledge and 

experience in accounting, financial reporting, sustainability reporting, capital markets, digital technologies, 

financial technology, auditing, corporate governance, and assurance of non-financial information. Particular 

attention was given to individuals whose academic, professional, managerial, regulatory, or research activities 

provided them with direct familiarity with disclosure mechanisms, sustainability-related information, digital 

transformation, and the institutional characteristics of Iran’s capital market. Eligibility criteria included holding a 

doctoral degree in accounting, finance, or a closely related discipline; holding an academic rank of assistant 

professor or higher or possessing substantial managerial or professional experience in financial and capital-market 

institutions; having documented research or executive experience in sustainability reporting, non-financial 

disclosure, corporate governance, digital transformation, or related areas; and demonstrating adequate conceptual 

and practical familiarity with the structure and reporting environment of Iran’s capital market. Participants were 

initially selected through purposive theoretical sampling according to their capacity to contribute information 

relevant to the emerging categories. As data analysis progressed, subsequent participants were selected on the basis 

of conceptual gaps identified during coding and category development. Snowball sampling was also used when 

appropriate, with interviewed experts recommending other individuals possessing specialized knowledge relevant 

to the developing conceptual framework. Sampling continued until theoretical saturation was reached, meaning 

that additional interviews no longer generated substantively new concepts, properties, dimensions, or relationships 

among the emerging categories. Theoretical saturation was achieved after 24 in-depth interviews, and these 24 

experts constituted the final participant group of the study. 

The principal data collection tool was an in-depth semi-structured interview developed to explore experts’ 

experiences, perceptions, interpretations, and professional judgments regarding sustainability reporting and the 

role of digital innovation in its development within Iran’s capital market. Prior to the fieldwork, a focused review 

of the relevant literature and documentary sources was undertaken to establish conceptual sensitivity and support 

the development of the interview guide. The reviewed materials included scholarly publications on sustainability 

reporting, digital innovation, digital transformation in financial markets, corporate disclosure, and non-financial 

reporting, as well as relevant sustainability reporting frameworks, regulatory documents relating to Iran’s capital 

market, and publicly available corporate reporting materials. This documentary review was used as a supporting 

source for identifying major conceptual areas and formulating broad interview questions; however, the empirical 

foundation of the study was the qualitative evidence generated through the expert interviews. Consistent with 

grounded theory methodology, the interview guide was deliberately flexible rather than rigidly standardized. 

Initial questions addressed participants’ understanding of the principal requirements, dimensions, mechanisms, 

opportunities, barriers, institutional conditions, technological infrastructures, governance requirements, and 

consequences associated with sustainability reporting under conditions of increasing digitalization. During each 

interview, probing and follow-up questions were used to clarify meanings, explore examples, identify causal and 

contextual relationships, and examine newly emerging ideas in greater depth. 

Data collection and preliminary analysis were conducted concurrently. Consequently, the content and emphasis 

of later interviews were progressively refined in response to concepts and categories emerging from earlier 

interviews. This iterative process made it possible to pursue theoretically important issues, explore contradictory 

perspectives, clarify underdeveloped categories, and investigate relationships requiring additional empirical 

evidence. The interviews were conducted in an interactive manner that allowed participants sufficient freedom to 

elaborate on their professional experiences while maintaining a consistent focus on the central research 
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phenomenon. With participants’ informed consent, interviews were recorded and subsequently transcribed in full 

to preserve the accuracy and richness of the qualitative evidence. Interview transcripts constituted the primary 

dataset for coding and conceptual development. Field notes and analytical memos were also maintained 

throughout the data collection process to record emerging interpretations, conceptual questions, potential 

relationships among categories, methodological decisions, and issues requiring further exploration in subsequent 

interviews. These memos played an important role in supporting theoretical sensitivity and maintaining an explicit 

record of the development of the emerging framework. 

Methodological rigor was addressed throughout the data collection process by maintaining close 

correspondence between interview questions and the research purpose, documenting sampling and analytical 

decisions, repeatedly comparing emerging interpretations with the original interview data, and continuing data 

collection until conceptual saturation was achieved. The flexible interview format also provided opportunities to 

clarify participants’ intended meanings and reduce the likelihood of superficial or decontextualized interpretation. 

Particular attention was paid to maintaining the confidentiality of participants and using the interview data 

exclusively for research purposes. Participation was voluntary, informed consent was obtained prior to data 

collection, and participants were informed of the purpose of the study and the use of recorded material. Identifying 

information was treated confidentially during transcription, coding, analysis, and reporting. 

Qualitative data were analyzed using the systematic grounded theory approach of Strauss and Corbin. Analysis 

commenced with the first interviews and proceeded simultaneously with subsequent data collection, allowing 

insights obtained from the developing analysis to inform theoretical sampling and later interviews. The analytical 

procedure was iterative rather than linear and involved continuous movement between interview transcripts, 

emerging codes, categories, conceptual relationships, theoretical memos, and additional empirical evidence. The 

constant comparative method constituted a central analytical principle throughout the process. Individual 

statements were compared with other statements, codes were compared across interviews, emerging concepts were 

compared with previously identified concepts, and categories were continuously assessed in relation to new data. 

This process enabled the researchers to refine category boundaries, identify conceptual similarities and differences, 

specify the properties and dimensions of categories, and establish a coherent explanatory structure grounded in 

participants’ accounts. 

The analysis began with open coding. Interview transcripts were examined carefully on a line-by-line and 

paragraph-by-paragraph basis, and meaningful segments were identified and assigned conceptual labels that 

represented the actions, perceptions, conditions, processes, requirements, challenges, or consequences reflected in 

participants’ statements. At this stage, the analysis remained deliberately open to multiple interpretations so that 

potentially significant meanings would not be excluded prematurely. Similar initial concepts were compared and 

progressively grouped into broader preliminary categories. Throughout open coding, analytical questions were 

continuously directed toward the data, including what phenomenon was being described, what conditions 

generated or shaped that phenomenon, what actions or interactions were occurring, which actors were involved, 

how digital technologies affected sustainability disclosure processes, and what outcomes were associated with 

these processes. Theoretical memos were written alongside coding to document emerging ideas, relationships, 

inconsistencies, category properties, and areas requiring further empirical investigation. 

Open coding was followed by axial coding, during which the initially fragmented concepts and categories were 

systematically reconnected. The purpose of this stage was to explain relationships between categories and 

subcategories and to locate them within the broader process through which sustainability reporting with a digital 
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innovation orientation is shaped in Iran’s capital market. The Strauss and Corbin coding paradigm was employed 

to organize the categories according to causal conditions, the central phenomenon, contextual conditions, 

intervening conditions, action and interaction strategies, and consequences. Causal conditions represented the 

principal drivers contributing to the emergence or development of digitally oriented sustainability reporting. 

Contextual conditions reflected the institutional, regulatory, organizational, governance, and technological 

environment within which the phenomenon occurred. Intervening conditions represented factors that could 

facilitate, constrain, intensify, or modify the influence of the identified conditions and strategies. Strategies referred 

to the actions, mechanisms, practices, and responses through which relevant actors could develop, implement, or 

enhance sustainability reporting using digital innovation. Consequences represented the organizational, 

informational, governance-related, regulatory, and capital-market outcomes associated with these strategies. 

During axial coding, the properties and dimensions of each category were further specified, and analytical 

propositions concerning relationships among categories were continuously compared with the empirical evidence. 

The final analytical stage involved selective coding, through which the categories developed during the 

preceding stages were integrated around a central or core category possessing the greatest explanatory relevance 

to the research phenomenon. The core category served as the organizing principle for integrating the identified 

dimensions and components of sustainability reporting with a digital innovation approach. At this stage, 

relationships among causal conditions, contextual and intervening conditions, strategies, and consequences were 

refined and incorporated into a coherent theoretical narrative. The developing explanatory framework was 

repeatedly compared with the original interview transcripts to ensure that the final interpretation remained firmly 

grounded in the empirical data rather than reflecting predetermined assumptions. Categories that remained 

conceptually weak or insufficiently developed were reconsidered in relation to the available evidence, while 

overlapping concepts were consolidated when their empirical meanings indicated substantial similarity. 

Theoretical integration continued until the relationships among the major categories were sufficiently dense, 

coherent, and explanatory. 

The criterion for terminating both theoretical sampling and further conceptual development was theoretical 

saturation. Saturation was considered to have been reached when subsequent interviews no longer produced new 

substantive categories, important properties, dimensions, or meaningful modifications to the relationships already 

established among the categories. In the final interviews, the newly collected evidence predominantly reinforced 

and clarified the existing conceptual structure rather than extending it. Following 24 interviews, the principal 

categories had achieved sufficient conceptual density and the relationships among them were adequately 

developed to support theoretical integration. The outcome of the analytical process was therefore a grounded 

conceptual framework identifying the major dimensions, components, contextual conditions, mechanisms, 

strategies, and consequences associated with sustainability reporting from a digital innovation perspective in Iran’s 

capital market. 

3. Findings and Results 

The qualitative sample consisted of 24 academic and professional experts with substantial experience in 

sustainability reporting, accounting, finance, auditing, capital markets, and digital technologies. Of the participants, 

18 (75.0%) were men and 6 (25.0%) were women. Regarding educational background, 11 participants (45.8%) held 

a PhD in Accounting, 8 (33.3%) held a PhD in Finance, and 5 (20.9%) held a PhD in Management with a technology-

related specialization. In terms of academic rank or professional position, 9 participants (37.5%) were associate or 
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full professors, 7 (29.2%) were assistant professors, 5 (20.8%) were capital-market managers, and 3 (12.5%) were 

senior auditors. Professional experience was substantial across the sample: 6 experts (25.0%) had 10–15 years of 

experience, 8 (33.3%) had 16–20 years, and 10 (41.7%) had more than 20 years of professional experience. The 

principal area of expertise was financial and sustainability reporting for 9 participants (37.5%), capital markets for 

6 (25.0%), digital technologies and technological transformation for 5 (20.8%), and auditing for 4 (16.7%). Overall, 

the participant profile reflected a combination of extensive academic knowledge and long-standing professional 

experience across the principal domains relevant to sustainability reporting and digital innovation in Iran’s capital 

market. 

Table 1. Open Coding Results Derived from the Expert Interviews 

Selected Meaning Unit Open Code 

Reports are predominantly narrative rather than data-

driven 

Narrative-oriented disclosure; lack of data orientation 

Reliable and comparable indicators are limited Weak reliability; weak comparability 

Precise energy-consumption figures are not consistently 

available or reliable 

Lack of environmental measurability; insufficient operationalization of 

environmental indicators 

Companies use different formats for disclosure Heterogeneity of disclosure formats 

Sustainability data are not sufficiently structured Lack of standardized data structure 

Data need to be tagged and standardized Digital data standardization; structured tagging 

Sustainability information should be connected to 

supervisory systems 

Integration with regulatory systems 

ESG dashboards can be developed Development of digital ESG dashboards 

IoT can be used to record environmental information Digital capture of environmental data 

Artificial intelligence can identify inconsistencies in 

reported data 

Intelligent analysis; anomaly detection 

Institutional investors can exert pressure for better 

disclosure 

Institutional investor pressure 

Reputational and climate risks influence valuation ESG risk effects on valuation 

Absence of mandatory requirements discourages corporate 

investment 

Regulatory enforcement gap 

Information must be structured to support effective 

supervision 

Structured disclosure for analytical supervision 

The absence of a national standard is a fundamental 

challenge 

Lack of a domestic sustainability reporting standard 

Companies differ considerably in their level of digital 

maturity 

Heterogeneity in digital maturity 

Corporate information systems operate in isolated silos Fragmented information systems 

Managerial resistance to digital transformation exists Organizational resistance to digital transformation 

Implementation of digital systems involves substantial costs High digital implementation costs 

Assurance is difficult when sustainability data are not 

system-generated 

Limited assurance capability 

ESG ratings can provide incentives for companies Market incentives through ESG ratings 

Data ownership and responsibility should be clearly 

determined 

ESG data ownership and governance 

Internal controls should be established for sustainability 

data 

Sustainability data internal controls 

Analytical supervision and automated alerts are required RegTech and intelligent supervision 

Gradual implementation is preferable to immediate full-

scale adoption 

Phased implementation 

Digital sustainability reporting can increase market 

confidence 

Increased market trust 

Digital reporting can reduce information asymmetry Reduced information asymmetry 

Improved reporting may contribute to lower financing costs Reduction in cost of capital 
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The open-coding process revealed that the experts perceived digital sustainability reporting as substantially 

broader than the digitization of an existing disclosure document. The extracted codes indicated deficiencies in the 

current reporting environment, particularly narrative-oriented disclosure, limited measurability, heterogeneous 

reporting formats, weak comparability, fragmented information systems, and insufficient assurance mechanisms. 

At the same time, the interviews identified technological and institutional mechanisms capable of transforming this 

situation, including structured data standards, digital tagging, system integration, ESG dashboards, IoT-based data 

capture, intelligent anomaly detection, internal controls, data governance, and technology-enabled regulatory 

supervision. Market-related forces, particularly investor pressure and growing sensitivity to ESG-related risks, 

were also repeatedly identified as drivers of change, while organizational resistance, implementation costs, limited 

specialist capacity, and regulatory gaps emerged as significant barriers. Through constant comparison and 

conceptual integration, these codes converged around a central phenomenon defined as the institutionalization of 

a sustainability reporting system based on digital innovation in Iran’s capital market, representing a transition from 

fragmented and narrative-oriented disclosure toward structured, reliable, digitally generated, and analytically 

usable sustainability information. 

Table 2. Causal Conditions Underlying Digital Sustainability Reporting 

Main Causal Category Subcategories Conceptual Evidence 

Institutional pressure from the 

capital market 

Demand by institutional investors for reliable 

disclosure 

Institutional investor pressure; demand for reliable 

information 

Institutional pressure from the 

capital market 

Market sensitivity to reputational and climate 

risks 

Reputational risk effects on valuation; climate-risk 

effects on investment decisions 

Need to improve information 

quality 

Need for comparable and standardized 

disclosure 

Weak comparability; heterogeneous disclosure formats 

Need to improve information 

quality 

Reduction of information risk Need to reduce information asymmetry and 

uncertainty 

Emerging regulatory pressures Need for a minimum sustainability disclosure 

framework 

Lack of mandatory requirements; absence of a clear 

national framework 

Economic incentives Potential reduction in the cost of capital 

through greater transparency 

Lower information risk; increased market trust; 

potential reduction in financing costs 

 

The causal conditions showed that movement toward digitally enabled sustainability reporting is driven 

primarily by increasing informational, institutional, regulatory, and economic pressures within the capital-market 

environment. Participants emphasized that institutional investors increasingly require sustainability information 

that is sufficiently reliable, comparable, and analytically usable to support investment assessment. At the same 

time, heightened attention to climate, reputational, and other ESG-related risks has increased the relevance of 

sustainability information for corporate valuation and risk assessment. The weaknesses of existing disclosure 

practices, including inconsistent formats and limited comparability, have consequently intensified the need for 

more structured reporting mechanisms. Participants also identified the absence of a comprehensive mandatory 

framework as simultaneously a current deficiency and a source of pressure for future regulatory development. 

Economic considerations reinforced these drivers, because experts associated greater transparency and lower 

information risk with stronger investor confidence and more favorable financing conditions. Taken together, these 

causal conditions explain why a transition from conventional sustainability disclosure toward a digitally structured 

reporting system has become increasingly necessary within Iran’s capital market. 
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Table 3. Contextual Conditions Affecting the Development of Digital Sustainability Reporting 

Main Contextual Category Subcategories Conceptual Evidence 

Heterogeneity in disclosure structures Differences in corporate reporting 

formats 

Heterogeneous disclosure formats 

Heterogeneity in disclosure structures Limited comparability of sustainability 

information 

Weak comparability 

Absence of a national standard and 

reporting framework 

Lack of a domestic sustainability 

reporting standard 

National standardization gap 

Absence of a national standard and 

reporting framework 

Lack of an established sustainability 

data taxonomy 

Absence of standardized data structures 

Uneven technological infrastructure Fragmented corporate information 

systems 

Isolated systems and disconnected databases 

Uneven technological infrastructure Lack of integrated data architecture Dispersion of ESG data across organizational units 

Heterogeneity in corporate digital 

maturity 

Differences in technological readiness Uneven levels of digital maturity 

Limited assurance capacity Weak internal control systems for ESG 

information 

Difficulty assuring non-system-generated 

sustainability information 

 

The contextual conditions demonstrated that the implementation of digital sustainability reporting takes place 

within an institutional and technological environment characterized by considerable heterogeneity. Experts 

repeatedly highlighted differences among companies in the format, scope, and structure of sustainability 

disclosure, which restrict comparability and make automated analysis difficult. The absence of a national 

sustainability reporting standard and a common digital taxonomy further limits the possibility of achieving 

consistent data structures across reporting entities. Technological readiness was also uneven, with some companies 

possessing relatively advanced information infrastructures while others continued to rely on fragmented and 

isolated systems in which ESG-related data were distributed among different departments and databases. This 

fragmentation complicates data aggregation, verification, and digital transmission. Participants further indicated 

that existing assurance capacity remains constrained because sustainability information is often generated outside 

integrated systems and is not supported by sufficiently mature internal control mechanisms. Accordingly, the 

contextual findings indicate that successful development of digital sustainability reporting depends on the 

simultaneous evolution of reporting standards, data architecture, technological readiness, organizational 

information systems, and assurance infrastructure. 

Table 4. Intervening Conditions Influencing Implementation 

Main Intervening Category Subcategories Conceptual Evidence 

Organizational resistance Cost-oriented managerial perception of sustainability Managerial resistance 

Organizational resistance Limited managerial priority assigned to ESG information Weak managerial motivation 

Economic considerations High cost of implementing digital systems High implementation expenditure 

Economic considerations Uncertainty regarding return on investment Doubts concerning economic justification 

Limited specialist capacity Shortage of professionals combining ESG and data expertise Specialist capacity constraints 

Limited specialist capacity Weak experience in sustainability data controls and governance Insufficient data-governance expertise 

Capital-market incentives ESG ratings and benchmarking mechanisms ESG rating incentives 

Capital-market incentives Institutional investor expectations Investor pressure 

Regulatory capacity Development of analytical and technology-enabled supervision Intelligent regulatory monitoring 

 

The intervening conditions clarified why similar institutional pressures may lead to different levels of 

organizational response across companies. Organizational resistance emerged as a major limiting factor, 

particularly where managers viewed sustainability activities primarily as additional costs rather than as 
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components of risk management, transparency, and long-term value creation. Financial concerns were similarly 

important because establishing integrated information systems, digital dashboards, data infrastructures, and 

control mechanisms may require substantial initial investment, while the expected return may not be immediately 

visible. Participants also stressed the shortage of professionals capable of integrating expertise in sustainability, 

accounting, data management, and digital technologies, creating an important implementation constraint. In 

contrast, ESG ratings, investor expectations, and the development of analytical regulatory capabilities were viewed 

as facilitating forces capable of increasing organizational motivation and accelerating adoption. The findings 

therefore indicate that the extent and speed of digital sustainability reporting depend not only on external pressures 

and contextual readiness but also on managerial orientation, financial capacity, specialist competencies, market 

incentives, and the technological sophistication of regulatory institutions. 

Table 5. Strategies for Implementing Sustainability Reporting Based on Digital Innovation 

Main Strategic Category Subcategories Conceptual Evidence 

Digital standardization of disclosure Development of structured reporting formats Digital standardization of sustainability 

data 

Digital standardization of disclosure Development of data tagging and sustainability 

taxonomy 

Structured tagging 

ESG data governance Assignment of data ownership and responsibility Identification of data owners 

ESG data governance Establishment of internal controls over sustainability 

information 

Sustainability data controls 

Integration of information systems Connection of internal enterprise systems with 

disclosure platforms 

Integration with reporting and 

supervisory systems 

Integration of information systems Elimination of fragmented information silos Integrated data architecture 

Application of advanced digital 

technologies 

Development of ESG dashboards Digital ESG dashboards 

Application of advanced digital 

technologies 

Use of IoT for environmental data capture Automated environmental data collection 

Application of advanced digital 

technologies 

Use of artificial intelligence and advanced analytics Intelligent analysis and anomaly 

detection 

Phased and pilot-based 

implementation 

Gradual implementation of the reporting framework Phased adoption 

Phased and pilot-based 

implementation 

Initial implementation using priority sustainability 

indicators 

Limited-scope pilot implementation 

Strengthening analytical supervision Transition toward technology-enabled and intelligent 

regulation 

RegTech and analytical supervision 

 

The identified strategies showed that effective implementation requires an integrated transformation of data 

structures, organizational responsibilities, technological infrastructure, and regulatory processes. Participants 

regarded digital standardization as a foundational requirement, particularly the development of common reporting 

formats, structured tags, and a defined sustainability data taxonomy that would make information machine-

readable, comparable, and suitable for automated analysis. A second major strategy concerned ESG data 

governance, including the clear assignment of data ownership, responsibility for data generation and approval, 

and the establishment of internal control procedures for non-financial information. Experts further emphasized 

that fragmented organizational systems should be integrated with corporate reporting and regulatory 

infrastructures to reduce manual processing and increase the consistency of information flows. Advanced 

technologies such as ESG dashboards, IoT-enabled environmental monitoring, artificial intelligence, and 

automated anomaly detection were viewed as mechanisms for improving timeliness, accuracy, and analytical 

capability. Nevertheless, because companies differ in technological maturity and organizational preparedness, 
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participants consistently favored gradual, pilot-based implementation beginning with a limited number of priority 

indicators. Strengthening technology-enabled supervision was also viewed as essential for ensuring that the 

benefits of digital reporting extend beyond corporate disclosure to the broader regulatory architecture of the capital 

market. 

Table 6. Consequences of Implementing Digital Sustainability Reporting 

Main Consequence Category Subcategories Conceptual Evidence 

Improved information quality Greater disclosure transparency Increased transparency 

Improved information quality Increased comparability Standardized and structured sustainability data 

Improved information quality Greater reliability System-generated data and internal controls 

Improved capital-market efficiency Reduced information asymmetry Reduction in information asymmetry 

Improved capital-market efficiency Increased investor confidence Greater market trust 

Improved capital-market efficiency Improved valuation processes Integration of ESG risks into valuation 

Economic consequences Reduced information risk Lower perceived information risk 

Economic consequences Potential reduction in the cost of capital Reduced financing costs 

Strengthened supervision and 

assurance 

Facilitation of ESG assurance Enhanced assurance capability 

Strengthened supervision and 

assurance 

Analytical and intelligent regulatory 

monitoring 

Automated monitoring and system-generated 

alerts 

 

The consequences identified by participants extended across informational, market, economic, assurance, and 

regulatory dimensions. At the informational level, standardized and digitally structured sustainability data were 

expected to improve transparency, comparability, reliability, and traceability by reducing dependence on 

discretionary narrative reporting and increasing the use of system-generated information. At the capital-market 

level, improved information quality was perceived to reduce information asymmetry between corporate managers 

and external investors, strengthen investor confidence, and enable sustainability-related risks to be incorporated 

more systematically into valuation and investment analysis. These informational improvements were also 

associated with lower perceived information risk and, potentially, a reduction in the cost of capital. Participants 

further emphasized that digitally generated and controlled sustainability information would make assurance 

activities more feasible by providing clearer audit trails and more consistent data sources. At the regulatory level, 

structured digital reporting could support analytical supervision, automated alerts, and risk-based monitoring, 

thereby improving the ability of capital-market authorities to identify inconsistencies and emerging risks. The 

identified consequences therefore suggest that digital innovation in sustainability reporting can influence not only 

the form of corporate disclosure but also the broader informational efficiency, assurance architecture, and 

supervisory capacity of Iran’s capital market. 

Selective integration of the categories revealed that the core theoretical category of the study was “the structural 

transformation of sustainability disclosure from narrative-oriented reporting to digitally data-driven reporting in 

Iran’s capital market.” This category integrated the entire set of causal, contextual, intervening, strategic, and 

consequential relationships identified during axial coding. The model indicates that institutional investor demand, 

increasing sensitivity to ESG-related risks, the need for higher-quality information, emerging regulatory 

expectations, and economic incentives create pressure for transformation. This pressure operates within a context 

characterized by inconsistent disclosure structures, the absence of a unified national reporting standard and 

taxonomy, fragmented technological infrastructures, unequal digital maturity, and limited assurance capacity. 

Organizational resistance, implementation costs, shortages of multidisciplinary expertise, market incentives, and 

regulatory technological capacity modify the strength and direction of this transformation. In response, 
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organizations and regulatory actors adopt strategies involving digital standardization, ESG data governance, 

information-system integration, advanced digital technologies, phased implementation, and intelligent 

supervision. When these strategies are successfully implemented, they contribute to higher information quality, 

more efficient capital-market information processing, reduced information risk, enhanced investor confidence, 

stronger assurance, improved regulatory monitoring, and potentially lower capital costs. The resulting model 

therefore represents digital sustainability reporting as an institutional and structural transformation rather than a 

discrete technological intervention. 

 

Figure 1. Final Paradigmatic Model of Sustainability Reporting with a Digital Innovation Approach in 

Iran’s Capital Market 

4. Discussion and Conclusion 

The present qualitative study sought to identify the dimensions and components of sustainability reporting with 

a digital innovation approach in Iran’s capital market. The findings revealed that the phenomenon should not be 

understood merely as the adoption of new technological tools for preparing sustainability reports; rather, it 
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represents a broader structural transformation from predominantly narrative, fragmented, and weakly comparable 

disclosure toward a data-driven, standardized, integrated, and digitally governed reporting system. The grounded-

theory analysis organized the findings around a central category described as the structural transformation of the 

sustainability reporting system in Iran’s capital market. This transformation was shaped by four major groups of 

causal conditions, including institutional pressure from capital-market actors, the need to improve information 

quality, emerging regulatory pressures, and economic incentives. It occurred within contextual conditions 

characterized by heterogeneous disclosure structures, the absence of a unified national standard and sustainability 

data taxonomy, uneven technological infrastructure, differences in firms’ digital maturity, and limited assurance 

capacity. Organizational resistance, implementation costs, limited specialized capabilities, capital-market 

incentives, and regulatory technological capacity were identified as intervening conditions. The strategies required 

to operationalize the transformation included digital standardization of disclosure, ESG data governance, 

integration of information systems, adoption of advanced digital technologies, phased implementation, and 

analytical regulatory supervision. Finally, the expected consequences included improved transparency, 

comparability and reliability of sustainability information, reduced information asymmetry, greater investor 

confidence, better valuation processes, lower information risk, potential reductions in the cost of capital, improved 

assurance, and stronger regulatory monitoring. 

The first major finding concerns the transition from narrative-oriented sustainability disclosure to structured 

and decision-useful sustainability information. Participants emphasized that current sustainability disclosures 

frequently lack consistent measurements, comparability, standardized formats, and reliable underlying data, 

particularly in environmental dimensions. This finding is consistent with the broader sustainability reporting 

literature, which has repeatedly identified reporting quality, comparability, completeness, and consistency as 

central challenges in transforming sustainability information into useful corporate disclosure [1, 2]. Alsaid’s 

analysis of sustainability key performance indicators similarly demonstrates that the effectiveness of sustainability 

reporting depends on the ability to establish measurable indicators and integrate them into performance systems 

rather than relying solely on descriptive reporting [17]. The present findings also align with evidence that 

environmental accounting practices can strengthen sustainability-report quality by improving the measurement 

and disclosure of environmental information [15, 16]. In this respect, the results suggest that digital innovation 

becomes valuable not merely because it changes the medium of disclosure, but because it can transform the 

underlying informational architecture by enabling structured, measurable, traceable, and machine-readable 

sustainability data. 

The causal conditions identified in the study further showed that capital-market pressures are becoming an 

important driver of sustainability reporting transformation. Participants described institutional investors’ demand 

for reliable information, increasing attention to climate and reputational risks, and the growing relevance of 

sustainability information to firm valuation as pressures encouraging companies to improve disclosure practices. 

These findings are strongly compatible with evidence indicating that sustainability reporting can influence investor 

sentiment and investment-related perceptions [4]. The importance of investor responses is also reinforced by 

findings that investor sentiment can shape the relationship between sustainability reporting and corporate 

reputation [5]. Similarly, Siregar et al. found that investor sentiment and green innovation play significant roles in 

linking ESG practices with sustainability reporting [32]. The current results therefore support the interpretation 

that sustainability disclosure is increasingly embedded within the information-processing mechanisms of capital 

markets rather than remaining primarily a symbolic corporate responsibility exercise. When sustainability risks 
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influence investors’ perceptions of future cash flows, reputation, resilience, and long-term viability, companies face 

stronger incentives to provide information that is reliable and capable of being incorporated into investment 

analysis. 

A closely related finding concerned the economic rationale for improving sustainability reporting. Experts 

associated better digital disclosure with lower information asymmetry, stronger market trust, improved valuation, 

and potentially a lower cost of capital. Although these consequences emerged from participants’ interpretations 

rather than direct statistical testing, they are consistent with prior empirical evidence connecting sustainability 

reporting with firm performance and market-related outcomes. Positive relationships between sustainability 

reporting and financial performance have been reported in emerging-market contexts [7, 8], while similar 

associations have been observed among non-financial companies [9] and banking institutions [10]. Dashee 

Dughaim et al. likewise demonstrated that different dimensions of sustainability reporting can influence both 

financial and non-financial organizational performance [11]. Montoro also highlighted the potential financial-

performance implications of sustainability reporting [12]. Moreover, higher sustainability reporting quality has 

been associated with firm value in ASEAN+3 markets [6]. These studies support the qualitative inference of the 

present research that improvements in sustainability-information quality can potentially generate economic 

benefits by reducing uncertainty and strengthening stakeholders’ assessments of corporate quality and long-term 

prospects. 

The findings also emphasized that information quality is a central mechanism through which the proposed 

transformation may affect the capital market. Participants repeatedly referred to comparability, reliability, 

transparency, standardized data structures, and internal controls as necessary conditions for meaningful reporting. 

This finding corresponds closely with research demonstrating that sustainability reporting can contribute to 

accounting information quality [13]. In the Iranian context, sustainability disclosure and accounting-information 

comparability have also been associated with earnings persistence, indicating that sustainability reporting may 

interact with conventional financial-information characteristics in shaping the overall corporate information 

environment [14]. The present findings extend this reasoning by suggesting that digital innovation can strengthen 

this informational role when sustainability data are generated through structured processes rather than manually 

assembled narrative reports. In other words, the informational benefits of sustainability reporting appear to depend 

not only on disclosure quantity but also on the architecture through which sustainability data are generated, 

controlled, classified, transmitted, and accessed. 

Another important result was the identification of institutional and regulatory conditions as critical components 

of the proposed model. Experts stressed the absence of a unified domestic standard, lack of an established 

sustainability taxonomy, heterogeneous corporate disclosure formats, and inconsistent levels of reporting 

readiness. This result is particularly meaningful in the Iranian setting. Zhaleh Azadzanjani et al. identified 

differences between the requirements of the Tehran Stock Exchange and widely used international sustainability 

reporting frameworks, highlighting the need for a model adapted to the national capital-market environment [25]. 

More generally, institutional pressures have been shown to influence the development and adoption of 

sustainability reporting practices [18]. International developments also demonstrate an accelerating movement 

from voluntary toward mandatory sustainability reporting [20]. The Corporate Sustainability Reporting Directive 

and associated European Sustainability Reporting Standards illustrate how regulatory systems increasingly require 

standardized and systematic sustainability disclosure [21, 22]. Barker similarly emphasizes the growing 

institutional importance of corporate sustainability reporting within contemporary reporting regimes [23]. 
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Together, these studies support the present finding that technological innovation alone is unlikely to 

institutionalize digital sustainability reporting without a corresponding regulatory and standard-setting 

architecture. 

The contextual findings regarding uneven digital maturity and fragmented information systems further show 

why implementation is likely to vary across Iranian listed companies. Participants noted that ESG-related 

information is frequently produced across separate organizational units and stored in disconnected systems, 

making integration, validation, and assurance difficult. This observation supports the broader argument that 

technology and sustainability-reporting frameworks must evolve together [24]. The findings are also consistent 

with the role of organizational culture and contingency conditions in shaping sustainability reporting practices [19]. 

Firms with stronger digital capabilities, integrated systems, supportive organizational cultures, and clearer data 

responsibilities are likely to be better positioned to operationalize structured sustainability disclosure. Conversely, 

organizations characterized by fragmented databases, limited digital investment, and unclear ownership of ESG 

information may struggle to meet more sophisticated reporting requirements even if formal standards are 

introduced. 

Digital technologies emerged as a central strategic dimension of the model. Participants specifically identified 

structured digital tagging, ESG dashboards, IoT-based environmental data capture, intelligent data analysis, 

automated anomaly detection, and integration with supervisory systems as mechanisms for improving the quality 

and timeliness of sustainability information. These findings are consistent with the growing literature on artificial 

intelligence and sustainability reporting. De Villiers et al. argue that AI-based text generation and processing can 

fundamentally reshape both the preparation and interpretation of sustainability reports while simultaneously 

generating new challenges concerning reliability, accountability, and governance [26]. More specifically within 

Iran, Saghafi and Parsapour found that generative AI-based accounting data analysis can contribute to digital 

sustainability reporting quality, with green sustainability internal control systems playing an important mediating 

role [27]. The current findings reinforce this perspective but broaden it by suggesting that AI should be embedded 

in a wider digital ecosystem that also includes standardized data structures, integrated enterprise systems, 

governance mechanisms, controls, and regulatory interfaces. 

The importance assigned to ESG data governance and internal controls represents another significant 

contribution of the findings. Experts stressed that responsibility for sustainability data must be explicitly assigned, 

data ownership must be established, and internal controls must cover the generation and validation of non-financial 

information. Such findings correspond with evidence that corporate integrity and external assurance are positively 

associated with sustainability reporting quality [30]. They also resonate with concerns regarding the expanding role 

of auditors in sustainability reporting and the professional complexities surrounding assurance engagements [31]. 

Digital reporting may facilitate assurance by producing more traceable, structured, and system-generated 

information, yet it can only do so when technological processes are accompanied by appropriate controls and 

accountability mechanisms. Thus, the present study indicates that “digital” should not be interpreted as 

synonymous with “reliable”; reliability emerges when digital technologies operate within a coherent system of data 

governance, internal control, professional responsibility, and independent assurance. 

The intervening conditions identified in the study further demonstrate that implementation is not simply a 

technical decision. Organizational resistance, perceptions of sustainability reporting as a cost, uncertainty regarding 

returns on technological investments, and shortages of interdisciplinary expertise may substantially slow adoption. 

The role of professional capabilities is supported by Al Frijat et al., who emphasized that accountants’ professional 
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development can enhance the effectiveness of sustainability reporting and contribute to corporate investment 

efficiency [28]. Knowledge-management capabilities are also increasingly important as organizations attempt to 

capture, coordinate, and apply sustainability-related knowledge across departments and information systems [29]. 

In emerging economies, sector-specific evidence similarly points to the importance of institutional and 

organizational capacity for developing sustainability reporting [33]. These findings suggest that successful 

digitalization requires not merely investment in software but also the development of employees capable of 

combining accounting, sustainability, technology, analytics, and governance expertise. 

The proposed strategy of phased implementation is particularly important given the heterogeneity identified 

among firms. Rather than imposing an identical and immediate digital reporting architecture across all listed 

companies, participants favored implementation through pilot programs, priority indicators, gradual system 

integration, and progressive development of supervisory capacity. This interpretation is consistent with the broader 

recognition that sustainability reporting frameworks need to account for differences in organizational scale, 

resources, technological readiness, and institutional context. Implementation challenges surrounding sustainability 

requirements for smaller and less-prepared organizations have likewise been discussed in relation to emerging 

regulatory systems such as the CSRD [21]. A phased approach may therefore reduce organizational resistance, 

provide opportunities for learning, enable refinement of sustainability taxonomies and controls, and allow 

regulators to identify unintended implementation difficulties before extending requirements to the broader market. 

Finally, the theoretical integration of the findings indicates that digital sustainability reporting should be 

interpreted as an institutional transformation rather than as a standalone technological innovation. The core 

transformation identified in this study connects market demand, regulatory development, organizational 

readiness, data governance, technological infrastructure, professional expertise, assurance, and capital-market 

consequences within a single explanatory framework. This interpretation is compatible with the broader evolution 

of sustainability reporting from voluntary corporate communication toward a more formalized component of 

accountability and corporate responsibility [3]. It also responds to calls in the sustainability-reporting literature for 

more integrated research capable of linking theoretical, methodological, institutional, and technological dimensions 

[1, 2]. The proposed model therefore extends existing knowledge by contextualizing these dimensions within Iran’s 

capital market and showing that digitally enabled sustainability reporting is likely to emerge through the 

interaction of institutional pressures, contextual readiness, facilitating and constraining conditions, coordinated 

implementation strategies, and anticipated informational and economic consequences. 

Several limitations should be considered when interpreting the findings. First, the study was exclusively 

qualitative and was based on expert interpretations; consequently, the resulting model represents a theoretically 

grounded explanation of the phenomenon rather than a direct measurement of the prevalence or magnitude of the 

identified relationships. Second, although theoretical sampling continued until conceptual saturation was achieved, 

the participant group was limited to experts with relevant academic and professional experience, and other 

stakeholder groups, including individual investors, technology vendors, corporate employees directly responsible 

for operational sustainability data, and civil-society actors, may hold different perspectives. Third, the findings are 

embedded in the institutional and technological characteristics of Iran’s capital market and should therefore be 

transferred to other jurisdictions cautiously. Finally, sustainability reporting and digital technologies are evolving 

rapidly, meaning that some technological, organizational, or regulatory conditions identified by the participants 

may change as reporting infrastructures, digital capabilities, and sustainability requirements develop. 
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Future studies could extend the present model by examining individual components in greater depth across 

different sectors of the Iranian capital market and by comparing industries with high and low environmental or 

social exposure. Longitudinal qualitative studies could examine how companies’ sustainability reporting practices 

change as digital infrastructure and regulatory expectations evolve. Comparative research involving other 

emerging capital markets could also determine which dimensions of the model are specific to Iran and which 

represent more general characteristics of digitally enabled sustainability reporting. Further research could 

specifically investigate artificial intelligence governance, ESG data taxonomy design, cybersecurity risks, 

algorithmic transparency, digital assurance, real-time sustainability reporting, and the competencies required from 

accountants and auditors. Case studies of companies that have already developed relatively advanced digital 

reporting systems would also be valuable for examining implementation processes, organizational learning, and 

practical barriers in greater detail. 

For practice, capital-market regulators, listed companies, professional accounting bodies, auditors, and 

technology providers should treat digital sustainability reporting as an integrated institutional program rather than 

a software implementation project. A national sustainability reporting framework should be accompanied by a 

standardized digital taxonomy, clear definitions of ESG data ownership, minimum internal-control requirements, 

and interoperable reporting protocols. Listed companies should assess their digital maturity before 

implementation, identify priority sustainability indicators, assign responsibility for data generation and validation, 

and progressively integrate sustainability information with existing enterprise systems. Pilot implementation 

among firms with stronger technological readiness could provide evidence for refining reporting requirements 

before broader adoption. Professional-development programs should simultaneously strengthen expertise in 

sustainability accounting, data analytics, digital technologies, internal control, and assurance, while regulators 

should develop analytical supervisory tools capable of using structured sustainability data for risk-based 

monitoring. 
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