Journal of
Sustainability Research

Hapres

jsrhapres.com

o Open Access

Received: 14 Apr 2026
Accepted: 26 Jun 2026
Published: 03 Jul 2026

Copyright © 2026 by the author.
Licensee Hapres, London, United
Kingdom. This is an open access
article distributed under the
terms and conditions of Creative
Commons Attribution 4.0
International License.

Article

CSRD Compliance as a Catalyst for Sustainability
Leadership among ICT Firms

Mikhail Ola Adisa * , Abdul-Rauf Abdullai, Shola Oyedeji *, Jari Porras

School of Engineering Science, LUT University, 53850 Lappeenranta, Finland;
1larrybrain@gmail.com (A-RA); jari.porras@lut.fi (JP)
* Correspondence: Mikhail Ola Adisa, Email: mikhail.adisa@lut.fi;

Shola Oyedeji, Email: shola.oyedeji@lut.fi.

ABSTRACT

The Corporate Sustainability Reporting Directive (CSRD) is commonly
framed as a reporting mandate; however, early implementation suggests
that its effects extend beyond disclosure compliance and into broader orga-
nizational transformation. This study examines how CSRD adoption shapes
sustainability leadership and organizational capabilities among ICT firms
operating in Finland through a qualitative document analysis of publicly
available sustainability and integrated reporting disclosures. Drawing on
institutional theory, the study analyses how coercive regulatory pressures
interact with normative expectations concerning assurance, data credibil-
ity, and stakeholder accountability, alongside mimetic pressures associated
with emerging European Sustainability Reporting Standards (ESRS). The
findings identify five interrelated mechanisms through which CSRD influ-
ences organizational sustainability practices: the formalization of gover-
nance and compliance structures, the adoption of assurance as an indicator
of reporting maturity, the institutionalization of double materiality and
stakeholder engagement processes, the development of sustainability data
infrastructures and internal control systems supported by digital reporting
capabilities, and the emergence of compliance as an organizational learn-
ing process. These mechanisms reflect distinct preparation pathways and
varying levels of sustainability leadership across firms. The study conceptu-
alizes CSRD compliance as a socio-technical process through which digitally
intensive firms strengthen sustainability governance, reporting capability,
and strategic organizational learning.

KEYWORDS: CSRD; sustainability governance; ESG disclosure; ICT firms;
digital transformation; sustainability leadership; assurance

INTRODUCTION

Corporate sustainability reporting has become a defining feature of
contemporary business practice, driven by growing concern over climate
change, social responsibility, corporate accountability, and broader envi-
ronmental, social, and governance (ESG) expectations [1,2]. Over the past
two decades, voluntary frameworks such as the Global Reporting Initia-
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tive (GRI), the Sustainability Accounting Standards Board (SASB), and the
Task Force on Climate-related Financial Disclosures (TCFD) have shaped
disclosure practices. However, persistent challenges related to data quality,
standardization, and comparability continue to limit the effectiveness of
voluntary sustainability reporting [1].

In response to these shortcomings, the European Union enacted the Cor-
porate Sustainability Reporting Directive (CSRD) through Directive (EU)
2022/2464, establishing a mandatory reporting regime for a substantially
expanded group of firms [3]. Large EU-listed companies with over 500
employees began reporting under the European Sustainability Reporting
Standards (ESRS) from the 2024 financial year [4]. The CSRD represents
a significant shift toward standardized reporting, enhanced assurance re-
quirements, and stronger accountability mechanisms [2]. In particular, ESRS
E1 introduces detailed climate-related disclosure requirements, including
Scope 1, Scope 2, and Scope 3 greenhouse gas emissions (GHG) [5], thereby
increasing the demand for value-chain data and measurement capabilities.
Rather than constituting a purely technical reporting obligation, CSRD intro-
duces governance, assurance, and data requirements that have the potential
to reshape organizational structures and routines. This transformation is
particularly salient in ICT-intensive firms, where digital infrastructures con-
stitute the operational core of the business and also shape how sustainability
data are captured, verified, and translated into decision-making processes.

The selection of Information and Communication Technologies (ICT)
firms is analytically significant because their highly digitized infrastruc-
tures, software-intensive service architectures, e-waste management, and
data-driven governance systems directly shape how sustainability data are
generated, validated, and embedded in reporting routines. This positions
ICT firms as a strategically important empirical setting in which digital
and managerial systems mediate the organizational translation of CSRD re-
quirements through ESG metrics, assurance readiness, automated tracking
systems, and digitally enabled reporting workflows [6]. At the same time,
ICT firms occupy a distinctive position in sustainability transitions: they
are both subjects of regulation and enablers of sustainability governance
through digital infrastructures and analytics. The sector is estimated to
account for approximately 2-4% of global greenhouse gas emissions, with
projections suggesting a substantial rise if left unchecked [7-10]. This creates
both regulatory pressure and strategic opportunity to integrate sustainabil-
ity into core digital products, services, and governance processes. Despite
growing interest in CSRD implementation, empirical research on the ICT
sector remains limited compared with traditionally high-impact industries.
Focusing on digitally intensive firms, therefore, provides sector-specific
insight into how mandatory sustainability reporting reshapes governance,
data practices, organizational learning, and innovation capability.

This study addresses the following research question: How does CSRD
compliance reshape sustainability leadership, governance practices, and
ICT-enabled innovation capabilities in Finnish ICT firms? The study makes
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three contributions. First, it extends institutional theory by showing how
regulatory pressures are mediated by firm-level digital capabilities and gov-
ernance maturity in ICT firms. Second, it provides sector-specific narrative
evidence on how CSRD reshapes sustainability governance, data systems,
and reporting practices. Third, it demonstrates how digital infrastructures
and organizational practices co-evolve in response to regulatory demands.

BACKGROUND AND RELATED WORK
Evolution of Corporate Sustainability Reporting

Corporate sustainability reporting has moved from voluntary frame-
works (e.g., GRI/CDP/SASB) to mandatory, standardized regimes. Persistent
critiques of voluntary reporting include selective disclosure, inconsistent
metrics, and symbolic rather than substantive practices [11,12]. The EU’s
Non-Financial Reporting Directive NFRD was the first large-scale mandate,
yet high-level requirements, uneven application, and limited assurance
constrained its effectiveness [13,14]. These limits motivated the Corporate
Sustainability Reporting Directive (CSRD), which requires reporting under
the ESRS, introduces assurance, and strengthens enforcement to improve
reliability and comparability [4]. The first in-scope companies applied the
new rules for FY 2024 and published in 2025, reporting according to ESRS.

Early CSRD requirement expands the population of mandatory reporters
[4] and raises institutional pressures on firms. Evidence shows that manda-
tory ESG disclosure improves the information environment and market
liquidity, particularly where requirements are government-led, and enforce-
ment is strong [15]. In ICT contexts, early evidence suggests that preparation
for CSRD is associated with governance formalization, strategic alignment,
and data system upgrades, though challenges persist for Scope 3 and sup-
plier data [16]. CSRD also shapes behavior beyond directly covered enti-
ties. Listed SMEs exhibit mimetic isomorphism, imitating the sustainability
reporting behaviors of larger listed firms as they prepare for CSRD [17].
In parallel, the value chain scope of ESRS extends data requests to suppli-
ers, creating indirect pressure on non-listed SMEs to provide sustainability
information [18].

CSRD and the Transformation of Corporate Practices

Literature increasingly frames CSRD as both an opportunity and a com-
pliance burden, and a driver of organizational change, beyond a disclosure
obligation. Integrating sustainability statements into management reports
and requiring board-level oversight pushes firms to embed ESG into gover-
nance and strategy; firms already under NFRD strengthened reporting after
the CSRD announcement, while newly in-scope firms did not, indicating
heterogeneous readiness [19]. The CSRD distinguishes itself as a transfor-
mative policy instrument in three different ways: First, double materiality
requires both financial and impact perspectives; mandatory assurance aims
to enhance credibility and counter greenwashing; and alignment with ESRS
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increases comparability across firms and sectors [4,18,20]. However, schol-
ars caution that such standardization may under represent sector specific
complexities [21], critiqued the voluntary CSR reporting practices as often
symbolic [22], and argued that mandated reporting regimes mark a shift
from symbolic reporting to more substantive practices that can influence
firm behavior and internal practices, especially as reporting regimes expand
in scope and enforcement expectations across business processes [23].

In addition to regulatory pressures, corporate sustainability practices
are shaped by market-based governance benchmarks such as FTSE4Good,
the Dow Jones Sustainability Index, and evolving carbon pricing regimes in
Europe. These instruments support normative and mimetic pressures by
benchmarking disclosure quality and sustainability performance.

The ICT Sector: Dual Role in Sustainability

The ICT sector occupies a unique position in the sustainability landscape.
On the one hand, ICT enables decarbonization through efficiency, smart
infrastructure, and circularity [24,25]. On the other hand, ICT also gener-
ates material environmental impacts through energy consumption, device
lifecycles, and value chain emissions, including data centers, networks, and
devices [9,10]. This dual role makes ICT firms a particularly relevant context
for examining how CSRD compliance influences sustainability practices.
Despite their enabling role, prior research shows that many ICT firms em-
phasize client-enabling benefits but provide limited detail on operational
and value chain footprints [26]. This imbalance raises questions about the
depth and substance of sustainability practices under mandatory reporting
regimes. The CSRD, with its emphasis on standardized disclosures, dou-
ble materiality, and Scope 3 emissions, increases pressure on ICT firms to
move beyond narrative claims and develop robust internal governance,
data, and control mechanisms. However, survey evidence shows that many
software companies report limited familiarity with CSRD requirements and
anticipate resource and capability challenges as reporting and assurance
obligations expand [7].

Assurance and Data Quality in Sustainability Reporting

Assurance improves credibility and reduces information asymmetry,
especially when conducted by established accounting professionals [20,27].
However, assurance practices remain uneven. Assurance scope varies across
topics, providers range from large accounting firms to specialized consul-
tants, and firms frequently prioritize environmental indicators over social
or governance disclosures. Recent reviews of the assurance and greenwash-
ing literature highlight persistent challenges in standards, auditor expertise,
and evolving market expectations, which affirms the importance of robust
assurance under mandatory regimes such as the CSRD [18]. For ICT firms,
these challenges are compounded by reliance on supplier-level data, dis-
tributed digital infrastructures, and complex global value chains. Practice-
oriented analyses and sector surveys identify data gaps, capability con-
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straints, and evolving auditability for Scope 3 and social topics [7,16,28,29].
As a result, assurance under CSRD is likely to function as both a verification
mechanism and a driver of internal data formalization, control develop-
ment, and staged compliance readiness.

Institutional Drivers of Sustainability Reporting

Institutional theory provides a clear explanatory lens for understanding
how firms respond to emerging sustainability reporting mandates. Rather
than treating compliance as a purely technical response to regulation, in-
stitutional theory conceptualizes organizational adaptation as shaped by
multiple forms of pressure that influence legitimacy, governance structures,
and reporting routines. Drawing on DiMaggio and Powell’s institutional
isomorphism framework [30], three interrelated mechanisms are particu-
larly relevant in the context of CSRD implementation: coercive, normative,
and mimetic pressures. According to this perspective, organizations re-
spond to a mix of coercive, normative, and mimetic pressures that shape
disclosure and related organizational practices [31]. Coercive pressures,
which constitute the primary focus of this study, stem from regulations,
laws, and formal requirements imposed by governments and authoritative
bodies. Mandatory sustainability disclosure regimes, particularly within
the European Union, are consistently associated with greater prevalence,
standardization, and comparability of sustainability reporting, as firms
respond to both legal enforcement and legitimacy pressures. For example,
mandatory ESG disclosure rules have been shown to improve the consis-
tency and information content of ESG data [15], indicating that firms adapt
their reporting practices when disclosure becomes compulsory.

A broader synthesis of mandated CSR and sustainability reporting liter-
ature further suggests that EU-style mandates increase the incidence and
standardization of sustainability disclosure while leveraging the threat
of sanctions and reputational costs to induce compliance [23]. Similarly,
Nipper [32] demonstrates that the mandatory standardized sustainability
metrics under EU regulatory instruments, such as the taxonomy framework,
contribute to more harmonized sustainability information across firms,
supporting the standardization effect of regulation. However, institutional
responses extend beyond coercive mechanisms alone. Normative pressures
arise through professional standards, assurance expectations, and evolv-
ing stakeholder norms concerning disclosure credibility, transparency, and
accountability [31]. Within the CSRD context, the growing role of external
assurance providers such as Deloitte, PwC, and KPMG reflects the role of
professional norms in shaping reporting quality, maturity, and internal
control practices.

Mimetic pressures are also increasingly relevant under conditions of
regulatory uncertainty and evolving ESRS guidance. Firms may imitate
the governance structures, reporting templates, and assurance routines of
early adopters and sector leaders, particularly within highly visible and
digitally intensive sectors such as ICT. This process of imitation contributes
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to convergence in reporting maturity and sustainability governance prac-
tices [31]. The CSRD represents a coercive regulatory pressure situated
within a broader institutional mechanism through which legal obligations,
professional norms, and sectoral imitation collectively shape organizational
responses. As Higgins and Larrinaga [31] observed, Europe’s regulatory
approach has historically exerted stronger institutional influence on ESG
reporting compared with voluntary regimes. However, firms do not re-
spond uniformly to these pressures. Rather, regulatory requirements are
translated through existing governance maturity, reporting capabilities,
and digital infrastructures to produce heterogeneous compliance pathways
across organizations.

Sustainability Leadership and Capability Development

Sustainability leadership in this study refers to the extent to which
sustainability considerations are embedded within organizational struc-
tures, strategic decision-making, accountability systems, and operational
processes. Building on Visser and Courtice [33], sustainability leadership
extends beyond compliance toward addressing complex societal and envi-
ronmental challenges while creating long-term value. This concept is further
interpreted through organizational learning and capability development
perspectives. Drawing on foundational organizational learning theory [34],
firms may exhibit single-loop learning through incremental adjustments to
reporting and compliance, or double-loop learning through deeper changes
in governance structures, strategy, and decision-making processes. The dy-
namic capabilities framework [35] complements this perspective by explain-
ing how firms sense regulatory change, seize opportunities, and reconfigure
internal resources. In the CSRD context, observed changes in governance,
data systems, and strategic alignment indicate early-stage capability de-
velopment as opposed to purely compliance-driven responses. Research
on digital transformation [36] supports this interpretation by demonstrat-
ing how firms build adaptive capabilities through the integration of digital
infrastructures and strategic processes.

Building on this perspective, this study categorizes sustainability lead-
ership among the sampled ICT firms into three maturity tiers: compliance-
oriented, emerging, and top-tier. These tiers reflect differences in gover-
nance integration, strategic alignment, and capability development as op-
posed to normative leadership characteristics.

METHODOLOGY

This study examines how ICT firms represent and operationalize re-
sponses to CSRD requirements within formal sustainability disclosures. The
analysis captures the period before Wave II (firms meeting at least two of
the following criteria: over 250 employees, net turnover exceeding €50 mil-
lion, and a balance sheet total above €25 million), as well as the anticipated
effects of the proposed EU Omnibus revision. The Omnibus package aims to
enhance competitiveness and attract investment by narrowing the report-
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ing threshold to the largest firms, defined as those with over 1000 employees
and a net turnover exceeding €450M [37,38]. To achieve this, we focused
on organizations that had already adopted and responded to institutional
change ahead of the wider population, making them suitable cases for ex-
amining how CSRD requirements are first interpreted and operationalized
in practice. This is indicated in the alignment of their 2024 financial year
disclosures with the CSRD requirements as published in 2025. All the firms
included in the sample operate in Finland through their headquarters or
branch offices.

Research Design

We adopt a qualitative document analysis approach [39] based on sus-
tainability and integrated reports. These reports are treated as institutional
and organizational artifacts rather than merely communicative outputs.
Such reports reveal disclosure practices, internal priorities, governance
arrangements, and compliance-related change. While such documents may
contain impression-management elements, they remain analytically valu-
able for examining regulatory response patterns when formal practices are
evolving, and organizational sensemaking remains visible in disclosure nar-
ratives. The study uses reflexive thematic analysis [40] to identify patterns
and narratives related to CSRD preparation in ICT firms. The design allows
us to examine both explicit practices, such as assurance statements and ESG
indicators, and implicit strategies, such as framing of digital solutions and
the balance between compliance and innovation.

Data and Scope

A purposive sampling strategy was employed to identify information-rich
cases that could explain early organizational responses to the implementa-
tion of CSRD. The selected firms were chosen based on set inclusion criteria,
including their relevance as early adopters, explicit alignment with CSRD
and ESRS requirements, the availability of sufficiently detailed sustainabil-
ity disclosures, and belonging to EU companies already subjected to the
non-financial reporting directive (NFRD), with a balance sheet exceeding
€25M, or net turnover over €40M, and employees over 500. Sampling con-
tinued until thematic sufficiency was achieved, and no substantively new
governance or compliance themes emerged across additional reports.

The empirical corpus comprises eleven publicly available sustainability
or integrated reports from Finnish ICT firms operating across software,
digital services, telecommunications, and IT infrastructure. Reports were
downloaded from the company websites between March and May 2025
and stored in PDF format. These reports served as contextual benchmark-
ing cases to triangulate observed organizational practices and emerging
reporting patterns. For analytical focus, we extracted pages that cover the
“Sustainability Statement” and “Assurance disclosures” sections of the re-
port. The dataset totals approximately 800 pages of sustainability-related
materials. Finland was selected as the empirical context due to its high level
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of regulatory preparedness, sustainability commitments, and early engage-
ment with CSRD, enabling an analysis of anticipatory compliance rather
than post hoc alignment. This contextual choice is supported by practitioner
evidence indicating that Finnish organizations have demonstrated proac-
tive adoption and relatively structured sustainability reporting practices
ahead of full CSRD enforcement [41].

Analytical Procedure

We conducted an iterative, inductive, reflexive thematic analysis [40]
covering familiarization, coding, and theme refinement. To structure and
present the findings, we employed a Gioia-style data structure [42] and
distinguished first-order codes, second-order themes, and aggregate dimen-
sions. The Gioia structure does not replace the reflexive and interpretive
nature of the analysis but serves to improve traceability and analytical
clarity. The analytical process comprised the following steps:

* Familiarization: Read each report in full, with notes on CSRD, ESRS,
double materiality, governance, data controls, and assurance.

* Initial coding: Coded explicit and implicit references to CSRD using
qualitative analysis software. Codes captured descriptive items (for
example, “assurance provider,” “timeline”) and interpretive concepts
(for example, “compliance as learning,” “data formalization”).

* Theme development: Grouped related codes into second-order themes
and refined them through comparison across firms.

* Review and definition: Checked themes for internal coherence and
distinctiveness. Divergent cases were examined to avoid overgeneral-
ization.

* Reporting: Identified five aggregate dimensions (themes) on how CSRD
is shaping governance, reporting, and sustainability practices. Find-
ings are presented through reported speech with traceability to report
identifiers F1 to F11.

Two researchers independently conducted the initial coding to achieve
investigator triangulation [43]. Cross-case comparison was applied through-
out the analysis to strengthen interpretive consistency. The analysis resulted
in seventy-eight first-order codes (derived from representative excerpts),
fifteen second-order themes, and five aggregate dimensions.

Ethical Considerations

We relied exclusively on publicly available sustainability and integrated
reports published by ICT firms. As no human participants or personal data
were involved, formal ethical approval was not necessary. Firm identities
were anonymized using pseudonyms to avoid direct attribution of sustain-
ability leadership, CSRD performance, or maturity. Coding decisions and
theme development (summarized in Table 1) were reviewed iteratively by
two authors to enhance reliability and reduce interpretive bias.
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Table 1. Thematic analysis structure.

First-Order Codes Second- Aggregate
Order Themes Dimensions

Board oversight, executive responsibility, ESG steering committee, Governance

CSRD steering committee, sustainability governance structure, formalization.

management accountability, sustainability roles, internal

restructuring.

Cross-functional coordination, integration with risk management, Organizational Governance and

finance and sustainability collaboration, cross-unit alignment, coordination. Compliance

capacity building program Mechanism.

Clear responsibilities, reporting lines, internal escalation processes,  Internal

accountability mechanisms. accountability.

Limited assurance, external assurance provider, independent
verification, assurance engagement, independent auditor,
independent assurance, third-party verification

Scope limitations, selected indicators, gradual implementation,
partial assurance.

Credibility, transparency, reliability of disclosures, legitimacy
signaling.

Assurance adoption.

Staged compliance.

Symbolic compliance.

Assurance as
Compliance.

Stakeholder surveys, workshops, internal and external stakeholders,
materiality validation, surveys, interactive platforms.
Double materiality assessment, impact materiality, financial

Stakeholder
integration.
Materiality reframing.

Double Materiality

materiality, upstream & downstream value-chain scope, consolidated Engagement.
reporting, ESRS, material impacts & opportunities.

Annual review, iterative process, ongoing refinement, recurrent Process institutional-

assessment. ization.

Data governance, standardized indicators, centralized data Data formalization.

ownership, sustainability data structures.

Internal controls, validation processes, documentation, audit Control mechanisms. Sustainability Data

readiness, data reliability practices.

Digital reporting systems, integrated platforms, IT-supported
reporting, cloud-based systems, digital dashboards, automated ESG
tracking.

Digital infrastructure.

and Engagement.

Learning process, capability development, continuous improvement,
learning orientation.

Preparation method, capacity readiness, alignment over time,
transitional compliance.

Innovation opportunity, strategic alignment, value creation, strategy
revision, compliance response, cost vs. potential.

Organizational
learning.
Gradual
transformation.

Strategic reframing.

Strategic
Organizational
Learning.

Ethical Considerations

We relied exclusively on publicly available sustainability and integrated
reports published by ICT firms. As no human participants or personal data
were involved, formal ethical approval was not necessary. Firm identities
were anonymized using pseudonyms to avoid direct attribution of sustain-
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ability leadership, CSRD performance, or maturity. Coding decisions and
theme development were reviewed iteratively by two authors to enhance
reliability and reduce interpretive bias.

Limitations and Threats to Validity

This study captures an early stage of CSRD adoption within the ICT in-
dustry; however, the selected reports were subject to third-party assurance,
and the analysis incorporated investigator triangulation to strengthen in-
terpretive rigor [43]. As reporting standards, implementation guidance,
and assurance expectations continue to evolve, the documented practices
should be understood as emergent rather than fully stabilized. In line with
Anderson-Cook [44], the study acknowledges potential threats to construct,
internal, external, and conclusion validity.

Construct validity concerns the extent to which the empirical material
adequately captures the concepts of sustainability leadership, governance
change, assurance readiness, and ICT-enabled organizational capabilities.
The study relies on publicly available sustainability and integrated annual
reports, which are curated disclosure artifacts designed for external stake-
holders. While these reports provide rich evidence of formal structures,
strategic narratives, and governance arrangements, they may not fully
reflect internal tensions, informal decision processes, or implementation
challenges. To strengthen construct validity, the analysis focused specifically
on sustainability-related sections across the eleven sampled reports and
applied iterative thematic coding grounded in explicit textual evidence.

Internal validity is limited by the study design, which does not permit
strong causal claims regarding CSRD as the sole driver of the observed
organizational changes. Several firms in the sample may have had pre-
existing ESG maturity, sustainability strategies, or reporting capabilities
before the first CSRD reporting cycle. Accordingly, the findings should be
interpreted as organizational responses occurring within the context of
CSRD-induced compliance pressures rather than as evidence of exclusive
regulatory causation.

External validity is constrained by the sectoral and geographical scope of
the study. The analysis focuses on ICT firms operating primarily within the
Finnish and broader Nordic institutional context, several of which may be
considered relatively mature sustainability adopters or reporters. While
this setting provides analytically rich cases, transferability to smaller firms,
less digitally mature sectors, or other regulatory environments should be
approached with caution.

Conclusion validity relates to whether the interpretations and inferences
drawn from the data are adequately supported by the empirical data. Given
the qualitative nature of the study, the risk lies in overextending conclusions
beyond what the reports substantiate. To mitigate this, the analysis relied
on investigator triangulation, repeated cross-case comparison, thematic
consistency checks, and direct alignment between first-order report state-
ments and higher-order analytical themes. Care was taken to avoid strong
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longitudinal claims, as the evidence is based on a single reporting cycle.

RESULTS

The findings are structured into five aggregate themes that explain how
CSRD compliance shapes governance, assurance practices, data infrastruc-
tures, and organizational learning processes. Table 1 shows the detailed the-
matic analysis structure containing first-order codes, second-order themes,
and aggregate dimensions.

CSRD as a Governance and Compliance Mechanism

Across the sampled firms, sustainability governance is explicitly articu-
lated through formal oversight structures, dedicated governance roles, and
reporting accountability mechanisms. For example, F3 states that sustain-
ability governance is embedded at the Board and executive levels through
clearly defined reporting responsibilities and committee oversight, while F5
reports that sustainability objectives are integrated into corporate strategy
and governance structures. Similarly, F2 links climate, social, and gover-
nance priorities to executive accountability and strategic risk management.
In the software and IT services segment, F4 reports executive-level sustain-
ability oversight and structured reporting workflows, whereas F10 explicitly
describes Audit Committee oversight of sustainability targets and reporting
quality. These disclosures provide direct evidence that CSRD-related report-
ing requirements are translated into formal governance restructuring rather
than remaining confined to disclosure obligations.

As reflected in Table 1, first-order observations, such as board oversight,
executive responsibility, steering committees, cross-functional capacity build-
ing, and clearly defined sustainability roles, converged into the second-order
theme of governance formalization, organizational coordination, and inter-
nal accountability. The firm-level practices shown in Table 2 further support
these findings. Firms in the top-tier category consistently reported stronger
board-level sustainability governance and exhibited the highest depth of
disclosure and leadership-oriented narratives. By contrast, firms in the
compliance-oriented tier, such as F8 and F9, relied primarily on management-
level responsibility and internal process ownership, and exhibit a compara-
tively narrower governance scope and more moderate disclosure maturity.
These disclosures suggest that digital infrastructures increasingly form part
of the governance architecture through which sustainability responsibilities
are coordinated and monitored.
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Table 2. Assurance and Compliance Practices by Firms.

# Preparation Business Focus Governance Struc- Assurance Narrative Framing Disclosure Leadership
ture Provider Depth Tier
F1 Internal Telecoms & digital Strong board-level EY As an extension of Very high Top-tiers
services integration mature practices
F2 Internal Telecoms & digital Integrated corporate KPMG As reinforcing trans-  Very high Top-tiers
services governance parency
F3 Internal Telecoms & digital Highly formalized, Deloitte As a systematizing Very high Top-tiers
services board-level gover- force
nance
F4 Internal Software, data & IT  Executive-level over- Deloitte As catalyst Very high Top-tiers
services sight
F5 Internal Telecoms & digital Integrated into strat- PwC As a credibility Very high Top-tiers
services egy and governance mechanism
F6  Mixed IT services Management-level Deloitte As a regulatory Medium Emerging
sustainability gover- driver
nance
F7  Mixed IT consultancy & Management-level Deloitte Asrisk management Medium Emerging
software oversight and inter- & future expecta-
nal controls tions
F8 External Software, data & IT Management re- EY As a catalyst for Low Compliance-
services sponsibility and internal capability oriented
process building
F9  Mixed IT services & secu- Embedded gov- Forviz As strengthening ac- Low Compliance-
rity ernance and risk Mazars countability oriented
structures
F10 Mixed IT services & secu- Audit Commit- PwC Asstructured regula- Medium Emerging
rity tee oversight and tory alignment
sustainability pro-
gramme
F11 Internal Software, data & IT Integrated group- KPMG As a systematizing High Emerging

services

level sustainability
governance

force

Assurance Adoption and Compliance Readiness

Assurance disclosures across the samples indicate a staged approach

to compliance readiness. F1, F2, F3, and F5 all employ credible external
assurance providers, including EY, KPMG, Deloitte, and PwC, with assur-
ance primarily focused on selected sustainability indicators and narrative
statements. For instance, F3 reports limited assurance for selected envi-
ronmental and governance disclosures, while F11 explicitly notes limited
assurance of its sustainability statement by KPMG. In contrast, F8 and F9 pro-
vide narrower assurance coverage, focused primarily on selected metrics
and internal control processes. These differences indicate that assurance
is functioning as a progressive compliance mechanism linked to reporting
maturity and data readiness. As shown in Table 1, themes related to indepen-
dent verification, assurance engagement, scope, indicators, transparency,
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and disclosure reliability converged into three second-order themes of as-
surance adoption, staged, and symbolic compliance. While all the sample
firms engaged established assurance providers, assurance was applied only
to selected indicators or partial disclosures. Table 2 illustrates that limited
assurance remained common even among firms with advanced governance
structures. For top-tier firms, limited assurance was presented as a transi-
tional step toward full CSRD alignment. Firms relying primarily on internal
validation demonstrated lower disclosure depth and framed sustainability
in terms of regulatory necessity or internal values. These findings indi-
cate that assurance functions both as a technical control and as a signal of
compliance maturity.

Institutionalizing Double Materiality and Stakeholder Engagement

Several firms explicitly disclose formal materiality and stakeholder en-
gagement processes within their sustainability reporting. F2 and F3 present
structured materiality sections that identify priority sustainability themes
and link them to stakeholder expectations, strategic risks, and governance
responsibilities. F11 further strengthens this pattern by explicitly extending
the sustainability statement across the upstream and downstream value
chain, indicating a structured approach to value-chain materiality and re-
porting scope. In contrast, F8 and F9 provide less explicit methodological
articulation of how materiality assessments were operationalized. These
differences suggest variation in the degree to which double materiality
processes have been formalized across firms.

The first-order codes in Table 1, related to impact and financial material-
ity, stakeholder engagement, iterative reviews, etc formed the second-order
themes of materiality reframing, stakeholder integration, and processes
formality to represent the institutionalization of double materiality as an
ongoing organizational process. Firms with detailed ESRS references de-
scribed structured assessments that combined internal coordination with
external stakeholder input. These assessments were often iterative and
subject to scheduled review, indicating a shift from ad hoc evaluations to
routine governance practices. Firms with weaker CSRD framing reported
less detail on methodologies and stakeholder validation.

Formalization of Sustainability Data and Control Structures

Sampled firms explicitly report the deployment of digital infrastructures
to support sustainability data governance and reporting quality. F1, F4, and
F5 describe integrated reporting systems, digital dashboards, and automated
ESG tracking mechanisms used to consolidate sustainability metrics across
business units. F7 links reporting capability to integrated digital systems
supporting ESG and financial reporting alignment, while F11 reports group-
level consolidation of sustainability data using the same scope as financial
reporting. These developments were connected to audit readiness, data reli-
ability, and transparency requirements. Firms with higher disclosure depth
and external assurance exhibited stronger alignment between sustainability
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data governance and corporate control systems, demonstrating increased
convergence between financial and non-financial reporting. These disclo-
sures substantiate the finding that sustainability reporting within ICT firms
is increasingly supported by digital control infrastructures, thereby rein-
forcing the sector-specific role of ICT capabilities in CSRD implementation.

Compliance as Organizational Learning

Evidence from the sampled further indicates that several firms frame
CSRD-aligned reporting as part of broader capability development and
strategic learning. F1 positioned sustainability as a long-term strategic
transformation and digital innovation priority, including Al-enabled opera-
tional efficiency initiatives. F2 articulates “simplify, innovate, and grow” as
strategic priorities connected to sustainability and business transformation,
while F8 positions sustainability within its strategy for building “smarter
businesses and societies” through digital solutions. Similarly, F4 and F5
associate sustainability reporting with technology leadership, digital trans-
formation, and Al-enabled service innovation. They described CSRD as a
catalyst for cross-functional coordination, internal capacity building, and
strategic reflection. However, while CSRD creates learning opportunities,
the actual transformation and extent of learning vary. These disclosures sug-
gest that CSRD compliance is increasingly interpreted as a learning-oriented
and innovation-enabling organizational process.

DISCUSSION

The findings are interpreted in relation to emerging CSRD scholarship,
mandatory disclosure research, and broader governance and institutional
perspectives. The discussion extends existing knowledge by illustrating how
sustainability compliance unfolds within digitally intensive firms. Figure 1
synthesizes the empirical findings into a conceptual model that explains
how CSRD shapes sustainability disclosure practices in ICT firms through
the interaction of regulatory pressure, organizational routines, and digital
reporting infrastructures. The study contributes theoretically by positioning
ICT-enabled reporting infrastructures as socio-technical governance mech-
anisms through which sustainability compliance becomes operationalized
and strategically integrated. Consistent with institutional theory [30,31],
CSRD functions as a multidimensional institutional pressure rather than
a purely coercive reporting mandate. While coercive regulatory require-
ments initiate compliance processes, normative pressures associated with
assurance and stakeholder expectations, alongside mimetic pressures aris-
ing from sectoral benchmarking and early adopter leadership, jointly shape
the observed convergence in governance structures, reporting practices,
and capabilities, thereby producing differentiated organizational responses
rather than uniform responses.
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Figure 1. Conceptual Framework of CSRD-driven Sustainability Disclosure Leadership.

The conceptual model synthesizes the empirical findings by showing how
CSRD functions as a structuring regulatory force that shapes governance,
data, and assurance practices, resulting in a heterogeneous sustainability
disclosure maturity among ICT firms. The model shows that regulatory
requirements under CSRD, ESRS, and the EU Taxonomy are internalized
through governance arrangements, double materiality processes, sustain-
ability data infrastructures, and assurance practices. These mechanisms
correspond to the aggregate themes identified in Table 1 and reflect how
firms operationalize compliance in practice. In line with institutional per-
spectives on regulation, firms seldom respond mechanically to formal rules;
instead, they adapt these requirements to align with existing capabilities,
governance maturity, and strategic priorities.
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Assurance occupies a central but differentiated role in this process. As
illustrated in Tables 1 and 2, limited and selective assurance reflects staged
compliance rather than the absence of commitment. This pattern supports
institutional arguments that mandatory reporting regimes initially struc-
ture disclosure systems and legitimacy signals before leading to deeper
integration into organizational practices.

The outcomes of these translation processes are observable in the het-
erogeneous disclosure maturity levels identified across the sample, ranging
from compliance-oriented reporting to advanced sustainability governance
and disclosure maturity leadership. The model thus emphasizes that CSRD
currently functions primarily as a structural mechanism for governance
and reporting transformations, formalizes organizational routines, and en-
ables learning over time. This interpretation aligns with prior institutional
research [31] that views mandatory sustainability reporting as a catalyst
for organizational change mediated by internal governance and control
systems.

CSRD as a Governance and Compliance Mechanism

The findings show that CSRD operates primarily as a governance mecha-
nism that restructures internal accountability rather than merely expand-
ing disclosure volume. Firms with explicit CSRD references consistently
reported stronger board involvement, clearer executive responsibility, and
the creation of formal steering structures. These patterns support research
suggesting that mandatory sustainability reporting enhances internal gov-
ernance alignment [23]. This study extends those insights by illustrating
how governance changes materialize in ICT firms. Rather than remaining
symbolic or procedural, governance restructuring is reflected in concrete or-
ganizational arrangements, such as board-level sustainability mandates and
formalized reporting functions. These findings align with [15], who demon-
strate that mandatory ESG disclosure influences internal decision-making.
The contribution here lies in providing sector-specific evidence, showing
that ICT-intensive firms operationalize compliance through governance
structures that integrate sustainability into core managerial processes.

Assurance Adoption as a Signal of Compliance Readiness

Assurance practices across the sample reflect an incremental approach
to compliance. Firms commonly adopted limited assurance and explicitly
framed it as a transitional measure during data maturation. Several organi-
zations emphasized that assurance coverage remains focused on selected
indicators, particularly where data governance is more advanced. This selec-
tive approach suggests that firms use assurance to demonstrate credibility
while acknowledging the constraints of early-stage CSRD implementation.
These findings complement observations that full CSRD-level assurance
remains challenging, especially for complex social and Scope 3 indicators
[18,28]. At the same time, the results elaborate on earlier concerns about
symbolic reporting [11,12]. In the reports analyzed, firms framed limited
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assurance less as a method for avoiding scrutiny and more as a pragmatic
alignment with current data readiness and system development constraints.
The emphasis on progressive expansion of assurance coverage supports
the interpretation that assurance functions as a marker of organizational
readiness rather than a binary determinant of reporting quality. This in-
terpretation is reinforced by investor perspectives, with surveys indicating
that external verification significantly improves perceived reliability of sus-
tainability claims [45]. In this context, assurance becomes both a technical
control and a signaling mechanism.

Institutionalizing Double Materiality and Stakeholder Engagement

A key contribution concerns how double materiality becomes institu-
tionalized. Firms with explicit CSRD alignment described structured and
recurring assessment processes that integrate internal coordination and ex-
ternal stakeholder engagement. These practices indicate a shift from ad hoc
materiality assessments to embedded governance routines. The findings
extend mandatory disclosure research by showing that double materiality
can evolve into a continuous evaluative process. While prior studies cau-
tion against disclosure-performance gaps under mandatory regimes [46,47],
this study provides evidence that early adopters in the ICT sector are in-
creasingly embedding materiality into strategic governance and stakeholder
management.

This supports institutional theory perspectives that view regulation as
shaping organizational behavior by routinizing interpretive and evaluative
practices [31]. Thus, CSRD appears to catalyze methodological refinement
while sustaining engagement across organizational boundaries.

Formalization of Sustainability Data and Control Structures

The study also highlights how CSRD accelerates the formalization of
sustainability data systems. Many firms reported integrating sustainability
data governance into financial reporting infrastructures, including internal
controls, digital dashboards, and automated monitoring tools. These devel-
opments illustrate how sustainability data begins to follow the same rigor
as financial metrics. This is consistent with research arguing that standard-
ized sustainability metrics promote convergence between financial and
non-financial reporting systems [21,32]. The present study adds empirical
detail by showing that digital infrastructures and IT capabilities are central
enablers in this process, especially in technologically mature firms. In this
sense, the ICT sector may be structurally well-positioned to adapt to CSRD
because digital reporting solutions are aligned with existing technological
competencies.
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Compliance as Organizational Learning

The findings further suggest that CSRD fosters organizational learning
rather than static compliance. Several firms described CSRD as an opportu-
nity to build capabilities, improve data literacy, and enhance organizational
understanding of sustainability risks and opportunities. Such accounts sup-
port evidence that regulatory pressure can catalyze shifts from symbolic
reporting to more substantive practices [48]. However, learning-oriented
change was uneven. Firms with limited governance maturity or weak CSRD
references showed fewer signs of capacity-building efforts, consistent with
concerns about uneven preparedness and inconsistent enforcement [2].
This variation indicates that CSRD creates conditions for learning but does
not ensure it. Across the dataset, compliance was most often framed as a
catalyst for improving data quality, clarifying accountability, and consoli-
dating governance structures rather than as a finalized achievement. These
findings portray compliance as a dynamic transformation process in which
practices, controls, and governance mechanisms evolve in response to CSRD
regulatory requirements. Furthermore, CSRD-aligned sustainability dis-
closures increasingly function as strategic instruments through which ICT
firms articulate leadership capability, innovation capacity, and long-term
organizational legitimacy.

This study contributes to sustainability practices and reports literature,
especially CSRD, by demonstrating that, in ICT firms, compliance functions
as a driver of organizational restructuring, data formalization, and new
learning. It supports prior claims that mandatory sustainability reporting
reshapes internal practices [23,48] while extending the literature by high-
lighting the socio-technical mechanisms through which these changes occur
in digitally intensive organizations. Despite the observed governance and
reporting improvements, several operational challenges remain. These
include the persistent difficulty of Scope 3 emissions measurement, limited
interoperability between financial and sustainability information systems,
supplier-level data uncertainty, evolving assurance expectations, and un-
even maturity under sustainability and the CSRD framework. Nonetheless,
CSRD appears to catalyze innovation and accelerate the integration of sus-
tainability into governance and data systems. This supports the argument
that mandatory sustainability disclosure is both a disclosure regime and an
institutional force that reshapes organizational processes through gover-
nance, assurance, and digital capability development.

IMPLICATIONS
Theoretical Implications

This study advances scholarship on sustainability governance, institu-
tional change, and regulatory compliance within digitally intensive sectors.
The findings extend institutional theory by demonstrating how coercive
regulatory pressures, operationalized through the CSRD, are mediated by
firm-level ICT capabilities, governance maturity, and prior ESG prepared-
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ness. In particular, the study shows that regulatory harmonization does not
produce uniform organizational responses; rather, the effects vary accord-
ing to firms’ existing sustainability infrastructures, leadership commitment,
and digital reporting capabilities. This contributes to institutional theory by
incorporating capability heterogeneity as a conditioning factor in organiza-
tional adaptation under regulatory pressure [31].

Beyond institutional compliance, the study further contributes to the
literature on sustainable digital transformation by illustrating how ICT-
enabled governance systems, data infrastructures, and assurance routines
facilitate the integration of sustainability into strategic decision-making.
The findings, therefore, position ICT firms as analytically significant sites for
examining how sustainability leadership emerges through the interaction
of regulation, digital capability, and organizational learning.

Managerial and Policy Implications

For managers, the findings indicate that CSRD implementation neces-
sitates a strategic and capability-oriented response. Effective compliance
increasingly depends on leadership commitment, cross-functional coordi-
nation, and the integration of sustainability metrics into digital governance
and reporting infrastructures. Firms with more mature ICT-enabled control
systems, data platforms, and assurance workflows appear better positioned
to translate regulatory requirements into strategic value creation. Conse-
quently, senior management should incorporate sustainability objectives
into governance routines, executive accountability structures, and technol-
ogy investment decisions.

From a policy perspective, the findings suggest that regulatory effec-
tiveness is shaped by organizational readiness and sector-specific digital
maturity. Policymakers should therefore recognize that implementation
challenges may differ substantially across firms and sectors, particularly
in relation to Scope 3 data integration, supplier coordination, and digital
assurance capabilities. This necessitates complementary policy instruments,
implementation guidance, and sector-sensitive reporting support mecha-
nisms to facilitate more coherent sustainability transitions across the ICT
industry.

CONCLUSIONS AND FUTURE RESEARCH

This study examined how the Corporate Sustainability Reporting Di-
rective shapes sustainability reporting practices in ICT firms by analyzing
sustainability and integrated reports from early CSRD-aligned organizations.
The findings show that CSRD currently operates less as a direct driver of sus-
tainability performance and more as a regulatory mechanism that restruc-
tures governance arrangements, formalizes sustainability data practices,
and promotes the adoption of assurance and control systems. Rather than
producing uniform reporting outcomes, CSRD compliance unfolds through
firm-specific organizational translation processes that reflect differences in
governance maturity, data capabilities, and strategic orientation.
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The analysis demonstrates that CSRD facilitates organizational restructur-
ing under conditions of regulatory compliance pressure primarily through
governance formalization, the institutionalization of double materiality
processes, and the integration of sustainability data into reporting and
control infrastructures. Assurance practices emerge as a key indicator
of compliance readiness, with limited and selective assurance reflecting
staged alignment rather than symbolic adoption. These mechanisms give
rise to heterogeneous sustainability disclosure maturity levels, ranging
from compliance-oriented reporting to top-tier sustainability disclosure
leadership. The conceptual model developed in this study synthesizes these
patterns and clarifies how variation persists despite a uniform regulatory
mandate.

By focusing on ICT firms, the study provides sector-specific insight into
how digitally intensive organizations respond to mandatory sustainability
reporting. While ICT firms appear relatively well-positioned to develop digi-
tal reporting systems, persistent challenges remain in relation to value-chain
data, Scope 3 emissions, and the auditability of non-financial information.
At the same time, the findings suggest that CSRD can function as a catalyst
for organizational learning when compliance is interpreted as an oppor-
tunity to strengthen internal coordination, data governance, and strategic
alignment.

From a policy perspective, the results indicate that CSRD is already achiev-
ing its structuring objectives by standardizing expectations and embedding
sustainability reporting into corporate governance and control systems.
However, the observed variation in disclosure maturity suggests that regu-
latory effectiveness will depend on formal requirements, guidance related
to data quality, assurance scope, and the treatment of complex value-chain
information. Clearer expectations regarding the progression from limited
to more comprehensive assurance, particularly for Scope 3 disclosures, may
support more consistent implementation across firms.

This study demonstrates that CSRD-aligned sustainability reporting
within the ICT sector increasingly reflects strategic leadership capability
and innovation maturity. The evidence suggests that firms are integrat-
ing sustainability into broader digital transformation, governance, and
value-creation frameworks, thereby extending disclosure from regulatory
compliance towards organizational strategy and sustainable innovation
leadership. These findings should be interpreted as early evidence of organi-
zational adaptations during the first phase of CSRD implementation rather
than as conclusive indicators of long-term sustainability transformation
outcomes.

Future Research Direction

Future research should examine how ongoing regulatory recalibration,
including changes introduced through the EU Omnibus package [37,38],
and the Voluntary Sustainability Reporting Standard (VSME) for non-listed
SMEs and micro-enterprises [49], affects the organizational processes iden-
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tified in this study, and how ESG data requests from larger companies affect
listed SMEs. In particular, longitudinal research is needed to assess whether
governance structures, sustainability data systems, and assurance prac-
tices established in anticipation of CSRD are sustained, adapted, or rolled
back when reporting obligations are delayed, narrowed, or made more pro-
portional. Comparative studies could further explore whether regulatory
simplification amplifies differences between firms with advanced reporting
capabilities and those with more limited resources, especially across sec-
tors and value-chain positions. Finally, closer attention should be paid to
the evolution of assurance and Scope 3 disclosure practices under revised
enforcement expectations, including the role of digital reporting systems
in maintaining disclosure quality when regulatory pressure becomes less
uniform.
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