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Abstract: The importance of Environment, Social, and Governance (ESG) considerations for busi-
nesses has evolved from compliance to a strategic imperative. This shift is driven by increased
investor scrutiny, reputation and brand value impact, talent attraction, innovation stimulation, com-
munity relations, and global regulatory requirements. At the same time, the ESG regulations and
policies, related technological landscape, and market trends are continuously changing. It is, there-
fore no longer tenable for firms to stick to a minimalistic approach of ESG regulatory box-ticking

‘compliance’; instead, it is becoming increasingly critical to develop ESG ‘capabilities” that help firms

to seamlessly and proactively adapt themselves to the changing environment and even turning it
into new (strategic) opportunities rather than reluctantly reacting to change, being operationally and
organizationally overwhelmed, and disrupted, often with inadequate response and poor adoption
as result. Many studies show that data and technology can be powerful enablers of such capability.
The evidence is, however, unstructured and dispersed. In response, this study consolidates existing
research and presents a comprehensive conceptual framework, bridging the fragmented landscape
of ESG data and the technology literature. It offers practical guidance for firms, helping them lay
holistic data and technology foundations for ESG and advance toward higher maturity levels in their
ESG capability.

Keywords: Environment, Social, and Governance (ESG); data and technology; ESG Capability;
literature review; ESG maturity model; conceptualization

1. Introduction

For many firms, Environment, Social, and Governance (ESG) has reached the top
of the strategic priority list, evolving from a mere compliance obligation to a business-
driven opportunity as firms’” ESG performance is increasingly (i) scrutinized by investors [1],
(ii) considered representative for the firms’ (global) reputation and brand value [2], (iii) play-
ing a critical role in attracting and retaining top talent [3], (iv) stimulating innovation [4],
(v) considered as a social license to operate based on a sustainable and positive relation-
ship with communities [5], and (vi) becoming a leading regional and global regulatory
requirement [6].

With the growing strategic criticality of ESG on the one hand, and the ever-changing
(often expanding) regulatory compliance, as well as the ever-increasing social and ethical
expectations, on the other hand, firms are prompted to embrace paradigm shifts by devel-
oping ESG capability that is not marginalized to regulatory compliance and reporting, but
considered as a business imperative, if not strategic opportunity. Within a definitional realm,
ESG is not mere compliance with the existing laws and market demands but is increasingly
concerned with the ability and competence to deal with uncertain and dynamic regulatory
and market developments [7]. Such a shift implies moving away from retrospective (if not
reactive) reporting on ESG to a more proactive orientation marked by visionary ambitions,
looking beyond the current rules and directives and beyond short-term shareholders’ value.
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It means that ESG activities are structured within a multidisciplinary setting (i.e., contem-
plating ESG from various domains, including business, data and technology, operations
and supply chain, compliance, and more) with a holistic frame of reference (i.e., the ESG
strategy being baked into the firms’ end-to-end operations), beyond the current state of
regulatory affairs (i.e., mid- and long-term vision in addition to short-term objectives and
obligations). Such ESG capability equips firms with structures, principles, techniques, and
tooling that collectively help firms to be and remain agile in sensing, adapting, and even
thriving on change.

Establishing ESG capability is, however, easier said than done. Firms need to overcome
several barriers, including the unclear distinction between the different ESG methodologies,
definitions, and requirements [8], shareholders’ conflicting interests vis-a-vis ESG initia-
tives [9], lack of dialogue and alignment between departments regarding ESG information
and performance [10], and lack of materiality, accuracy, and reliability of ESG data [11], as
well as a firm’s inability to assess, prioritize, scope, and plan ESG initiatives with actual
environmental and social impact [9]. In this regard, there appears to be a broad consensus
among scholars that data and technology can play a pivotal role in mitigating many of the
barriers and facilitating ESG capability development, for instance, by enabling real-time
measurement, monitoring, and reporting on ESG performance measures, enhancing ESG
data quality, accuracy, and accessibility, extending firms” scope to multi-tier supplier chains,
improving the internal transparency of ESG information, inhibiting short-sighted behavior
of management teams, and improving (green) innovation capability [12-18].

Notwithstanding the ever-growing body of knowledge on the merits of data and
technology for ESG, the existing studies are highly scattered as research, in general, tends to
focus on a niche subset of such an intricate domain, leading to a dispersed perception of the
interdependence and interplay among various aspects of data and technology. Therefore,
the main objective of this conceptual study is to advance our understanding of ‘how firms
can move more toward future-proofing ESG capability and how data and technology can be
of value’. To do so, this study aims to converge the existing insights into a comprehensive
conceptual view. Theoretically, the study at hand attempts to structure and integrate the
current literature and draw attention to how data and technology can be developed and
positioned holistically. In practical terms, the proposed framework can help firms establish
their data and technology groundwork, benchmark their status quo, and devise a roadmap
toward a higher level of ESG data and technology maturity.

The remainder of this paper is structured as follows. First, a comprehensive account
of ESG dimensions and the supporting data and technological aspects are discussed. Next,
the interactions and interdependencies between dimensions are elaborated, based on which
an ESG maturity model is proposed, and the application of the model is demonstrated with
an illustrative case. The paper concludes with a discussion of how the proposed framework
can be of academic and practical use, as well as potential themes for future research.

2. Conceptualization of a Generic Framework for Technology and Data-Enabled
ESG Capability

Building capability of any kind is challenging as it requires a long-term vision, leader-
ship commitment, and investment in competencies and skills, with a focus on culture and
organizational structure [19,20]. To define capability, Lindbom et al. [21] compared several
definitions and proposed that ‘(i) capability is equated to resources, (ii) resources constitute
an important component of capability, (iii) capability describes the ability to do something,
(iv) capability is a capacity, and (v) capability is a factor affecting an outcome or goal’ (p. 48).
Similarly, the scholarly debate on data and the technological basis of ESG capability refers
to various resources, assets, competencies, and skills. Below, an attempt is made to review
the literature and combine the data and technological constituents necessary for achieving a
long-term ESG capability, synthesized into leadership, cultural and behavioral, operational,
technical, and ethical dimensions.
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2.1. Leadership Perspective

Starting from the executive room viewpoint, in particular, the chief data or information
office, fundamental principles in building ESG capability include the firms’ need for
the following:

i Strategic alignment refers to the boardroom’s coherent and integrative view and
understanding of the Information Technology (IT) innovation pipeline and project
portfolio [22]. In other words, the ESG-oriented IT investments are expected to be
positioned within the ‘larger picture’, synergetic to other planned initiatives, to
prevent the emergence of uncoordinated, siloed ‘hobby horse” projects, and all the
projects should jointly help materialize the ultimate goal of ESG in a verifiable way,
namely, ‘leaving the world a better place than how we found it’. Inherently, an
integrative approach calls for a long-term vision of digitalization.

ii. Long-term digital vision implies firms’ cognizance of the highly VUCA (Volatile,
Uncertain, Complex, and Ambiguous) business market and changing legal and
regulatory developments. While the emphasis on compliance is understandable
and necessary, an obsession for the mere ‘here and now’ leads to a reactive (if
not ad hoc) approach and playing catch-up given the ever-changing ESG obli-
gations [23]. Instead, a long-term digital vision tends to focus on resilience and
risk management, scalability and flexibility to accommodate future change, and
long-term collaborative relationships with vendors, while also adopting agile (and
DevOps) methodologies to remain nimble in identifying (e.g., regular assessments
and retrospectives) and implementing improvements. Therefore, the congruence
and clarity of the long-term digital vision profoundly depend on the executive
teams’ digital skills, or so-called digital leadership.

iii. Digital leadership involves a mix of innovative and disruptive leadership driven
by a digital mindset that includes being aware of digital trends and having practi-
cal digital experience, both in visioning and execution [24,25]. Regarding digital
vision, [26] underscore the importance of four additional competencies, including
(i) digital knowledge (digital tools and technologies), (ii) a learning mindset (experi-
menting, risk-taking abilities, and fast failing), (iii) empowering those lower in the
organizational hierarchy in decision-making, and (iv) managing cross-functional
teams through different mediums. There are several digital competence frameworks
and tools in the areas of information processing, communication and cooperation,
creating digital content, security, and problem-solving, with attention to business
objectives, personalization, gamification, and simulations, which can be utilized to
upskill the board members as part of a broader literacy program [27].

2.2. Cultural and Behavioral Perspective

Culture and behavior in digitalization and ESG are just as critical in this area as they
are in similar settings. Peter Drucker’s adage is pertinent: ‘No matter how great your
business strategy is, your plan will fail without a company culture that encourages people
to implement it’". Given the dynamic domain of ESG, both in terms of changing policies
and advancing technologies, an agile culture and behavior is advocated, with principles
including the following;:

i A learning mindset, which is the cornerstone of firms’ innovation capability [28],
needs to be cultivated with continuous small experiments, empowering and encour-
aging proactivity toward change [29], dynamic talent management, and improving
knowledge identification, acquisition, diffusion, and renewal [30], all of which help
to inspire but also tap into the employees’ curiosity and their sense of purpose
when exposed to firms’ ESG proposition. In facilitating employees in their learning
journey on ESG contemporary themes, digital technologies are increasingly valuable
for both talent management (e.g., tools for performance evaluation, personalized
learning and development, and digital assessment [31]) and knowledge manage-
ment, e.g., advanced Artificial Intelligence (Al)-enabled text-mining techniques for
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ii.

iii.

document analysis and the extraction of relevant information for employees [32].
Further, Generative Al (GenAl) is increasingly augmenting the processing and
cognitive functions [33].

Collaborative attitude is about close collaboration between various internal and
external stakeholders in data and knowledge sharing, monitoring, steering, and
reporting. Therefore, pursuing cooperation and co-creation with partners from
and beyond the value chain (i.e., open innovation) is more of a necessity than an
option [30,34,35]. Examples include integrating procurement systems with suppliers
and proactive evaluation of ESG performance. Also, Al and GenAl applications are
on the rise, with various tools for virtual assistance, brainstorming, remote work
support, and online collaboration platforms, for instance [36].

Data drivenness is about nurturing a culture that welcomes the use and piloting
of new technologies [37] and where decision-making processes are influenced and
guided by data and analytical insights [38,39]. Such a data-driven culture supports
ESG initiatives by enhancing decision-making, improving operational efficiency,
fostering transparency, driving innovation, and promoting sustainable practices [40].
As discussed in the previous section, top management support and sponsorship are
critical factors in establishing such a mindset [41].

2.3. Operational Perspective

Evolving toward ESG capability requires translating and embedding an ESG vision

and ambitions as part of the firm’s strategy and business model into operations and
processes. The operational principles include the following:

i

ii.

iii.

The operating model refers to the firm’s ability to integrate social and environ-
mental needs into its business operations [42]. The firm’s strategic standpoint on
‘how to differentiate itself within the market’ cascades down to the business model
that describes ‘what value is created and captured in a feasible and viable way for
customers’, which, in turn, needs to be translated into a blueprint of ‘how value is
delivered to customers using resources, information, processes, and technology’,
i.e., the operating model [43-45]. This means the firm’s operating model should be
explicit about how ESG interacts with and impacts the firms’ processes across all
functions, such as supply chain management, procurement, manufacturing, finance,
and logistics, supported with an underlying governance model regarding roles and
responsibilities, associated boards and committees, and the communication and
decision-making structures. There are several valuable frameworks that aim to
leverage digitalization to transform the firms’ operating model (e.g., [46,47]).

Data governance refers to authority and control over data management [48,49].
According to [50], data governance is a consolidation of data scope (i.e., structured
and unstructured data), data domain (e.g., data quality, security, architecture, etc.),
organizational scope (intra- or inter-organizational), and various governance mech-
anisms (e.g., roles and responsibilities, policies, standards, procedures, and training
(i.e., data literacy), as well as data collaboration between various stakeholders,
including, but not limited to, business and IT).

Process orientation refers to the fact that although ESG initiatives typically reside
within dedicated units such as corporate sustainability or social responsibility
departments, their outreach must be holistic and proactively involve a broad set
of stakeholders to ensure comprehensive and effective implementation. From a
change management perspective, [51] proposes developing a change leadership
including all stakeholders with a dedicated high-level formal committee as the
stakeholder group for formulating a compelling ESG vision, communicating about
ESG, creating and sharing change-related knowledge, and thus, institutionalizing
the change in the company culture and processes. Only through such an end-to-end
approach and detailed understanding of stakeholders’ interdependencies do the
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conflicting interests and trade-offs surface, e.g., ecological gains at the expense of
social welfare [52,53].

iv. Performance measurement extends the notion of process orientation by developing
and tracking key performance indicators (KPIs) related to ESG goals. Performance
measurement is essential for reliable ESG reporting, particularly for standards
that encompass the entire firm value chain, such as the European Sustainability
Reporting Standards (ESRSs) and its greenhouse gas (GHG) emission categorization
(i.e., scopes 1, 2, and 3) [54]. However, these reporting standards are evolving
targets with increasingly comprehensive requirements. Data analytics, visualization,
and dashboarding technologies can provide dynamic transparency of overarching
themes like triple-bottom-line KPIs while progressively extending the data scope
and granularity [55]. Also, the use of quality management systems (QMSs) and
environment management systems (EMSs) appear to increase ESG performance
and assist firms in translating stakeholders’ concerns into actionable practices [56].

2.4. Technological Perspective

Unsurprisingly, technology is increasingly recognized as a critical enabler of ESG
activities and objectives. However, technological developments’ diversity and rapid evo-
lution often leave firms needing clarification on where to focus and invest, resulting in
scattered and ineffective efforts. The technological landscape is diverse as it supports firms
in every step of operations, from production to performance or service-level monitoring,
service and product improvements, and distributing or delivering services or products.
Some examples within the ESG context include dashboarding and big data analytics in
measuring environmental footprint, blockchain for transparent reporting, digital twins for
social and ecological impact assessment and scenario analysis, cloud computing for storing
and real-time analytics across complex supply chains, (Gen)AI for privacy and security
purposes, robotics both in product and service industry to minimize various types of waste,
edge computing to establish intelligent alerts and control mechanisms, and sensorization
and datafication for smart assets and utilization management, to name a few [57-60]. With
the recent advancements in Industry 4.0, these possibilities are becoming more and more
affordable, reliable, accessible, and remarkably scalable. However, across all these applica-
tions, as mentioned earlier, firms” ESG maturity is, to an increasing extent, dependent on a
few overarching principles:

i Interoperability, or a harmonious interplay between various technologies and
systems in terms of interoperability-friendliness; e.g., Application Programming
Interface (API) strategy (API refers to a set of functions and procedures allowing
the creation of applications that access the features or data of an operating sys-
tem, application, or other service.), data compatibility, access management across
applications) as more and more niche expert systems specialized in specific tasks
gain momentum, e.g., [12,61]. There are several models and protocols, typically
sector-specific, that aim to alleviate the challenges of interoperability, e.g., [62-65].

ii. Data quality, in terms of rules and policies (on top of the earlier-discussed data
governance) and checks and balances, potentially using cutting-edge (Gen)ALI tech-
nologies to support data management and data life cycle management, e.g., [16].

iii. System and architectural flexibility, given the fact that ‘change is the only constant’,
in the years to come, for example, by means of multi-cloud strategy, multi-vendor
data architecture, supplier development and co-creation, multi-sourcing and pro-
curement strategies, multi-tier data center networks, and systems’ adaptability (e.g.,
changing users requirements), modularity (e.g., replacing or upgrading without
affecting the entire operation), maintainability (e.g., easy updating, clear documenta-
tion, support services), and scalability (e.g., handling growth in users, data volume,
transaction rates), and last but not least, the energy consumption performance of IT
infrastructure itself, e.g., [66-69].
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iv.

Resilience to disruptions to maintain consistent performance and service delivery
to internal and external customers in the face of growing globalization, for example,
putting in place disaster recovery procedures, failover mechanisms, redundancy,
load balancing, containerization, and suchlike, e.g., [70,71].

Security and privacy, which is inherent to our ever-growing reliance on technology,
involves protecting systems, networks, and data from cyber threats and unau-
thorized access (e.g., with encryption, seamless access control, network security,
end-point security, security monitoring, incident response plan, security audits)
and protecting personal and sensitive information from unauthorized access (e.g.,
data minimization, anonymization, data retention policies, data transfer, privacy by
design), e.g., [71-74]. At the same time, firms need to comply with data protection
regulations such as GDPR, CCPA, and HIPAA, using static and dynamic and inter-
active analysis security testing tools, and Privacy-Enhancing Technologies (PETs)
such as synthetic data, differential privacy, homomorphic encryption, federated
learning, secure multi-party computation, and zero-knowledge proofs, e.g., [75-78].

2.5. Ethical Perspective

Incorporating ethical principles in the ESG agenda is paramount to ensuring that

business practices not only comply with regulatory standards, such as the EU AI Act, Al
Liability Act, and NIS2, but also foster trust, accountability, and long-term sustainability. In
this regard, the following principles are underscored:

i

ii.

iii.

Responsibility and fairness aim to ensure that business practices are fair and
non-discriminatory, mitigate various biases in design and use, protect privacy, and
promote equality and inclusion [79]. The use of technology, especially various Al
toolkits, is highly in demand as these tools are becoming more and more effective
in detecting and mitigating biases in decision-making processes, ensuring fair
and unbiased outcomes by, for instance, increasing the hiring, promotion, and
retention of women in the tech industry [80]. Examples include toolkits with
fairness metrics testing, case comparison, experimenting with decision thresholds,
providing prediction explanations, visualization of fairness and accuracy metrics,
and augmenting model-building with fairness considerations e.g., [81].
Explicability tackles the other side of the coin, namely, the (unconscious) bias and
noise in data and Al algorithms, by considering transparency that is often described
in terms of traceability, explainability, and communication, where (i) traceability
entails the ability to track the data sets and processes employed, (ii) explainability
involves providing explanations regarding the extent to which an organization
and its decision-making processes are influenced by Al technology, along with
accompanying justifications, and (iii) communication entails effectively conveying
the capabilities and limitations of the technology to relevant stakeholders, including
ensuring users are aware when they are interacting with an Al system and iden-
tifying the responsible individuals [82]. Interpretability, which is the condition in
which systems and their operations can be understood by a human, either through
introspection or produced explanation, is another aspect of explicability. In the
words of [83], an interpretable system is ‘a system where a user cannot only see
but also study and understand how inputs are mathematically mapped to outputs’
(p. 52141). From a tooling perspective, LIME (Local Interpretable Model-Agnostic
Explanations), SHAP (SHapley Additive Explanations), and the ELI5 toolkit are
some examples of how technology can enhance explicability [84].

Accountability aims to identify who is responsible for how the technology works.
It should be ensured that ‘the technology—or, more accurately, the people and
organizations developing and deploying it—are held accountable in the event of
a negative outcome’ [85] (p. 700). This concept typically includes elements such
as audibility, the minimization and reporting of adverse impacts, trade-offs, and
adequate redress [82]. Also, the principle of accountability can be assisted with
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several compliance and regulatory tools that provide automated compliance checks,
documentation, and reporting [86].

3. An Integrative Model for Technology and Data-Enabled Capability

Drawing upon the synthesized insights from the latest studies discussed in the pre-
vious section, ESG capability—distinct from mere ESG compliance, which primarily ad-
dresses existing regulations and market demands—can be defined as ‘a holistic system
with interdependent and reinforcing components that includes visionary digital leadership
facilitating and motivating the organization along with employees and value chain part-
ners such as clients and suppliers to adopt ESG values, practices, and metrics, integrated
across end-to-end operations, and collaboratively establishing a supportive culture and
behavior aligned with ESG norms and values with ethics at the center of attention while
leveraging data solutions and emerging technologies to enable, monitor, and steer ESG
initiatives, adoption, and performance’. Needless to say, achieving higher scores on the
aforementioned overarching principles through data and technology equips firms to fully
leverage ESG and comply with rapidly changing regulations most effectively. However,
it should be noted that in the proposed definition of ESG capability, the five dimensions
and underlying principles discussed are tightly interconnected. As such, the support
and engagement of digital leadership pave the way for faster adoption of cultural and
behavioral aspects like pursuing a learning mindset with data-driven experimentation
in a proactive (digitally) collaborative manner and not flinching from cutting-edge tools
and techniques in facilitating their learning journey [24,87]. The role of ethical leaders in
virtuously influencing employees’ perceptions of ethical climate [88] and creating a culture
where ESG principles are prioritized [89] are other manifestations of the interconnectivity
between the five dimensions.

While the role of technology as a powerful facilitator and enabler of the other four
dimensions is elaborated in the previous section, a responsible use of technology calls for
intrinsically motivated, collaboratively oriented, ethically aware, and data- and technology-
literate employees and managers with data-driven KPIs. Similarly, process orientation helps
leadership to steer the firms’ operations based on facts, which requires the leadership’s
inclination toward a ‘manage by process’ mindset (as opposed to ‘manage by objectives’),
and ESG ethics and culture should be embedded in processes and KPIs (e.g., ethics by
design) [90]. And finally, ethical principles and organizational culture reinforce each
other. For instance, when ethical principles are embedded into the organization’s cultural
fabric through hiring practices, performance evaluations, and incentive programs, they
become part of the daily experiences of employees. At the same time, a culture that
consistently highlights and rewards ethical behavior will encourage employees to prioritize
ethical considerations in their decision-making processes. For example, cultural norms
emphasizing transparency and accountability will prompt employees to adhere to these
values, even in challenging situations [91]. Figure 1 summarizes the framework and its
interacting constituting parts.
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Figure 1. Integrative ESG capability framework.

4. Discussion

While the literature appears to be unanimous about the importance of the proposed
five dimensions, the dimensions are not binary factors, and firms can evolve and gain a
higher maturity in their ESG capability over time. Given the earlier-discussed interconnec-
tivity between the capability dimensions, the capability-building process needs to involve
a holistic and systemic approach where all dimensions are taken into account. In doing so,
maturity models help operationalize the conceptual models and assess the qualitative and
quantitative capability advancement across various stages [92]. Within the ESG and sustain-
ability domain, the concept of maturity models is well adopted; examples include maturity
models for sustainability with supply chain context [93], ESG data and investment [94],
and corporate sustainability readiness assessment [95]. However, the literature on maturity
models for ESG as a capability enabled with data and technology is scarce, and scholars
are increasingly calling for more research on this domain, e.g., [96,97]. In response, the
proposed ESG capability framework can serve as an evaluative maturity model, allowing
firms to assess and benchmark their data- and technology-driven ESG development over
time. Adopting the well-accepted four-step scale of ‘ad hoc’, ‘defined’, ‘managed’, and
‘optimized’, e.g., [98,99], Figure 2 presents how the proposed five dimensions can gradually
evolve and be implemented.
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. No data quality policies collection, using basic analytics tools) . ive IT g i . loud-based ESG * Seamless tech integration, e.g., integrating ESG with enterprise
;am aragomont systems).&. resource planning systems (ERP) (Anjaria, 2024)
* ESG integrated into the larger Enterprise Architecture
(Vandevenne et al., 2023)
*  NoESG cultural initiatives Initial ESG culture-building efforts (e.g., ESG *  Strong learning culture with ongoing ESG education (e.g., +  ESGis deeply embedded in culture
+ Lowemployee awareness and awareness workshops, launching ESG awareness monthly ESG brown bag sessions to learn from delivered and * Data-driven i impr (Pesqueira &
campaigns ongoing projects) icali i
engagement paigns) X X Sousa, 2024), e.g., annual ESG technological innovation
behavi *  No formal ESG collaboration Basic training and awareness programs (e.g., ESG *  Structured collaborative efforts (e.g., cross-functional ESG task challenges
ehavior structures training sessions for new hires) forces) * High internal and external collaboration (e.g., annual ESG
Early cross-departmental collaboration (e.g., forming | * Data-driven decisions based on ESG-specific metrics (e.g., partner summits)
ESG working groups; integrating ESG in team meetings) Veenstra & Ellemers, 2020) + Celebrated ethical behavior (e.g., y-wide ESG awards
+ Recognized ESG social and behavioral norms and ition prog for contril
* Ethical considerations to various . ) - .
degrees by some individuals Basic ethical guidelines (e.g., developing a code of
Ethi * Noformalethical processes :sth!cls) d accol tici + Comprehensive ethical guidelines, policies and procedures . . X X
ics +  Limited accountability, explicability nitial transparency and acc ity policies . Strong ility and ency through i ¢ EthicsasESG cor -8 p g Al-driven taols
and transparency procedures and (Ee hg‘ "l‘"°du°'"3 b(asnc‘ethlcs reApor.tlpg) audits and regular reporting (e.g., integrating ethics into fordreall-nme ::hf: L in terms o , bias,
protocols thical onsiderations in svome (e.g., performance appraisals) an .prlvacyg inkkinen et al., 2024,’ .
con_ducnn.g initial ethical risk assessments and + Regular ethical audits (e.g., annual third-party ethical reviews Etmca%trammg programs, e.g., ethical leadership programs
basic audit processes) (Zahari et al., 2024)

and internal audits)

* Embedding ethics in all processes and services, i.e., ethics by
design (Dignum et al., 2018)

\

Figure 2. ESG capability maturity model [24,40,50,55,89,90,100-110].

-\
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The application of the maturity model can best be demonstrated with an illustrative
case of ABC, a global financial institution with more than 20,000 employees across 30 coun-
tries. ABC has recognized the growing importance of ESG, given its operations in various
jurisdictions where ESG regulations are becoming increasingly stringent. For instance, the
European Union’s Sustainable Finance Disclosure Regulation (SFDR) requires financial
market participants to provide detailed information on their sustainability practices. Simi-
larly, the Task Force on Climate-related Financial Disclosures (TCFD) guidelines mandate
comprehensive climate-related financial disclosures. Compliance with these regulations is
crucial for the company to avoid penalties and maintain its operating license. Also, insti-
tutional investors are increasingly demanding transparency and accountability regarding
ESG practices. Many of ABC’s major shareholders are signatories to the United Nations
Principles for Responsible Investment (PRI), encouraging firms to incorporate ESG factors
into their investment decisions. Meeting these expectations is essential to attract and retain
investor confidence. ABC has undertaken several initiatives across the five dimensions of
the ESG maturity model, leading to varying scores per dimension.

From a leadership perspective, the company’s executive team has recognized the
importance of ESG and integrated it into its business strategy. The CEO and board members
regularly discuss ESG issues, and there is a dedicated ESG steering committee that reports
directly to the board. However, there is room for improvement in fully aligning long-term
digital vision with ESG goals. Concerning culture and behavior, ABC has initiated several
programs to foster a culture supportive of ESG goals (e.g., monthly ESG newsletters are sent
to all employees). This includes basic ESG employee training and internal communication
campaigns to raise awareness. However, deeper cultural integration of ESG values is still
developing, and there is limited cross-departmental collaboration. In terms of operations,
ABC has begun integrating ESG considerations into its core operations. The company
has set up a data governance framework and established processes for tracking key ESG
KPIs. However, the company still needs to enhance its process orientation and fully embed
ESG into all operational workflows, particularly those that transcend the company border
(e.g., ESG metrics to evaluate suppliers). From a data and technology viewpoint, ABC
has initiated a data quality standardization program, a project on developing centralized
data hub architecture for better orchestrating ESG data, and a joint program with the ERP
vendor on incremental integration of some ESG metrics. The integration of more advanced
technologies (e.g., deep analytics, extended dashboarding, and visualization) and proactive
management of ESG-related technology is, however, still in progress.

Ethically speaking, ABC’s approach is still in its nascent stages. While there are basic
ethical guidelines and an ethics hotline to report unethical behavior, comprehensive ethical
guidelines and robust accountability mechanisms are not yet fully established. Ethical
training programs and systematic (internal/external) audits also need to be improved.
In sum, the five dimensions are scored as leadership (managed), culture and behavior
(defined), operational (managed), data and technology (defined), and ethics (ad hoc) (see
Figure 3 for an overview).

To move up the maturity levels, ABC has decided to focus on ethical aspects of ESG
with the following initiatives: (i) implementing robust whistleblower policies and protec-
tion mechanisms to encourage reporting of unethical behavior, (ii) establishing clear ac-
countability structures, ensuring that ethical lapses are addressed promptly and effectively,
(iii) developing comprehensive training programs on ethical behavior and decision-making
for all employees, (iv) regularly updating and communicating the company’s code of ethics,
ensuring it aligns with the latest regulatory requirements and best practices, (v) adopting
advanced compliance and regulatory tools to automate compliance checks, documentation,
and reporting, and (vi) utilizing Al-driven analytics to identify and mitigate potential
ethical risks proactively. By focusing on these initiatives, ABC aims to enhance its ethical
practices, advancing to a higher maturity level in the ESG framework.
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Figure 3. ABC’s maturity evaluation in ESG capability.

5. Conclusions

The importance of ESG considerations has shifted from compliance to a strategic im-
perative due to factors like investor scrutiny and ever-changing regulatory requirements. In
this study, it is argued that firms need to develop ESG capabilities beyond mere compliance,
and to do so, the five dimensions of leadership, operations, data and technology, culture
and behavior, and ethics need simultaneous attention. Without a well-rooted capability,
firms are prone to a catch-up game, uncoordinated initiatives, unutilized existing resources,
gradual detachment from societal and market values (e.g., difficulty attracting and retaining
young talented employees and customers), inadequate response to changing regulatory
environment, and even losing, step by step, organizational elasticity that may be needed to
change when ESG obligations are no longer incremental.

A holistic approach to ESG, as proposed in this study, is argued to be indispensable in
capability building, implying that ESG needs to be ingrained in the firm’s DNA from strat-
egy and vision, structures and design, culture and mindset, to processes and procedures. In
operationalizing such transformation, the role and impact of data and technology should
not be underestimated. Without the pretense of being exhaustive, this study consolidates
a large number of studies into an integrative maturity model that points out how firms
can lay a data and technology foundation and benefit from its cutting-edge possibilities in
order to reach higher levels of ESG capability.

Theoretically speaking, this study calls for more attention to be paid to ESG capability
building, and the proposed framework provides a structured departure point for further
research into the conditions, prerequisites, and building blocks of an effective, integrative,
future-proof capability and how data and (emerging) technologies can be of value. Scholars
are invited to elaborate on and validate the proposed framework, and particularly delve
into the multilayered and multifaceted systemic structure of ESG capability, and, by doing
so, deepen our understanding of how these elements interact and contribute to capability
building. On a practical note, firms can form multidisciplinary teams with an organizational
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structure that promotes continuity (e.g., an ESG capably group or Center of Excellence),
supported by a steering committee, to formulate a progressive ESG vision, gain consensus
on ESG definition and norms. These teams can also explore the ongoing ESG initiatives;
the existing skills and literacy; perceptions and expectations; and available data, software,
and hardware relevant to ESG process, procedures and reporting standards, and suchlike.
Based on the collected insights, firms can contextualize the proposed maturity model and
rate its various dimensions given their idiosyncrasies to establish a baseline assessment of
their current level of maturity. Such insight can help firms mobilize and coordinate their
efforts and investments toward those aspects with the lowest scores but highest priorities.
At the same time, the model can help firms structure their improvement plan or roadmap
according to the proposed dimensions and underlying principles. It is noteworthy that the
level of maturity desired or required for each dimension can differ depending on the firm’s
specific context, industry, and regulatory environment. Nonetheless, the ESG ambition and
the corresponding level of maturity need to be explicated and systematically pursued.

That being said, future research is essential to validate and evaluate the applicabil-
ity of the proposed conceptual model. Future empirical studies should be conducted
across various industries and geographical regions—for instance, using cross-case analyses,
e.g., [111]—to assess the framework’s general applicability, e.g., [6,112]. Additionally, the
comprehensiveness of the proposed framework and maturity model should be evaluated
to ensure no critical factors are overlooked and to expand the scope by incorporating the
various stakeholders’ perspectives, considering their specific needs and possible conflicting
expectations (e.g., end-users, policy-makers, funds, governmental bodies), e.g., [113,114].
Also, longitudinal studies could provide insights into the long-term impacts of integrat-
ing this framework into organizational practices, while survey-based research could help
empirically validate the proposed structure and its impact on firms’ financial and non-
financial performance.
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