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Abstract—Corporate Digital Responsibility can contribute to
guiding organizations toward responsible digitalization and or-
ganizational resiliency. Yet, due to the novelty of this subject,
few guidelines and frameworks exist. We propose a Corporate
Digital Responsibility Maturity Model (CDR MM) as a systematic
approach for organizations to assess and enhance their capabil-
ities in integrating digital responsibility into their operations.
Developed through design research methodology, the CDR MM
comprises five dimensions and 18 focus areas. The model is the
first of its kind in the context of CDR, addressing both the social
and environmental aspects of digitalization. Our study diversifies
the geographical scope by conducting research within the French
context, contributing to the global understanding of CDR. For
decision-makers, the CDR MM serves as an evaluative tool, of-
fering insights into problematic areas and guiding organizational
efforts to align digitalization with sustainable development. The
proposed model also lays the groundwork for future research in
the field, potentially leading to the development of prescriptive
maturity models.

Index Terms—Corporate Digital Responsibility, maturity
model, Sustainable Digitalization

I. INTRODUCTION

Digitalization has the potential to increase the resilience
of an organization and contribute to sustainable development
[1]–[3]. Yet it also feeds into a process of societal changes
with far-reaching potentially negative implications for the en-
vironment and society [4]–[6]. Thus, an organization’s digital
actions influence the resilience of social-ecological systems,
either intentionally or not [7]. As organizations operate in an
increasingly digital world, they need to adopt practices that
would allow them to:

• accomplish digitalization aligned with the sustainable
development challenges [8];

• respond to the new expectations from their stakeholders
[9], [10];

• ensure long-term organizational resilience [9], [10].
Yet there is limited research done to understand how or-

ganizations should develop a set of capabilities that can help
to achieve digitalization toward more sustainable development
pathways [8]. The concept of sustainable development itself is
subject to a range of interpretations; in our study, we align with

the arguments outlined in [11] adopting a socio-ecological
approach as framed by the Doughnut model [12]. This frame-
work promotes the integration of economic activities within
the planetary and social boundaries.

By guiding responsible development, deployment, and uti-
lization of digital technologies and data, Corporate Digital
Responsibility (CDR)1 can contribute to ensuring that the
advantages of digitalization align with these planetary and
social boundaries, contributing to a more sustainable and
socially responsible digital ecosystem [13], [14].

Yet, given the early stages of the academic engagement
with CDR, there is a lack of tools and frameworks available
for organizations and researchers alike that would guide them
towards the CDR adoption and investigation respectively [15].
Lobschat et al. [16, p. 12] raised a question for future research:
“How should we capture and assess an organization’s CDR
readiness and degree of CDR implementation?”. If the body
of literature around CDR has significantly expanded in the last
few years [17], this question yet remains to be answered. Pre-
vious scholars have proposed frameworks and best practices to
guide organizations in their strategies to mitigate the negative
environmental impact of digital products and services [18]–
[21]. Other scholars have deliberated on how organizations
could address the social impacts of digitalization, particularly
concerning data and AI [22], [23]. However, there is a lack of
research on how organizations could address both the social
and environmental effects of digitalization [24]. [25] has also
stressed the need to engage with ethical considerations, like
corporate social responsibility (CSR), to gain a more com-
prehensive and theoretically richer understanding of digital
transformations while addressing questions that are highly
relevant for practitioners. Authors’ discussions with industrial
partners have confirmed that many practitioners are interested

1While there is a growing number of papers and practitioners alike using the
term Corporate Digital Responsibility, other terms like digital sustainability
or Sustainable IT/ICT are also used in the same context. It is out of the scope
of this paper to reflect on their usage. In this paper we prefer CDR but other
terms are mentioned interchangeably, depending on how they appear in their
original sources.
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in initializing CDR projects or pilots, but do not have the
knowledge to start an analysis of the as-is and to-be situation,
as well as the first roadmap. The intention to adopt CDR does
not necessarily translate into the capability to do so.

Maturity models (MM) can respond to the above-mentioned
challenges by providing guidance for organizations and sup-
porting them in identifying improvement activities that have
the potential to reshape the capabilities needed for CDR
implementation [26]. According to [27], the notion of maturity
is used to “define, assess and form a guideline and a basis
for evaluating the progress in business”. Yet, to date, no
maturity models have been proposed for CDR. Descriptive
maturity models enable the assessment of the current state
for strategic planning and serve as foundational frameworks
for developing prescriptive models with specific improvement
measures and best practices [28]. In this paper, we follow a
design research methodology, to propose a descriptive MM
aiming to help organizations identify areas in which they
should assess their capabilities in order to implement CDR.
Based on an iterative design process that included a systematic
literature review, a case study, focus groups, and a Delphi study
[29] we aim to respond to the following research question:
“What are the focus areas that are important, according to the
actors implicated in CDR, to sustain a CDR posture in an
organization and how can they be evaluated?”. The elicitation
of beliefs and thoughts about CDR allowed us to conceptualize
the descriptive MM comprised of five dimensions and 18 focus
areas.

Through our research, we contribute to the question of
capabilities needed for the implementation of CDR strategies
– an area that has so far received little academic research
attention. The derived focus areas are based on both the social
and environmental aspects of digitalization and therefore the
results might be insightful for ICT for Sustainability (ICT4S),
responsible digital transformation, and sustainable develop-
ment researchers. Furthermore, up to now the prevalence
of CDR publications and empirical studies originated from
Germany, potentially introducing bias in the conceptualization
of CDR’s scope. In our work, we introduce a novel perspective
by conducting a study within the context of France, thereby
diversifying the geographical scope of research in this field.
To enhance the robustness and global applicability of our
findings, we validate our results through the Delphi study
with international experts in the field. The descriptive maturity
model also aims to respond to the needs of decision-makers
by providing them with a tool to observe their problematic
areas in CDR implementation. It also enables organizations to
identify improvement areas in developing their capabilities to
align digitalization with sustainable development. Finally, the
proposed descriptive maturity model, being the first of its kind
in the realm of CDR, may provide a foundational reference
for future researchers aiming to advance and expand upon the
field, potentially leading to the development of prescriptive
maturity models.

In this publication, we explain the steps taken from the
literature review, through the development of the initial model

until the validation of its key elements.

II. THEORETICAL BACKGROUND

A. Corporate Digital Responsibility

The notion of Corporate Digital Responsibility has gained
growing significance in both business practice and scholarly
inquiry [13]. Institutes of Sustainable IT emerged in France,
Belgium, and Switzerland grouping organizations interested
in succeeding in their digital transitions while reducing the
environmental and social footprint of their IT services and
usages [30]. The concept has been also embraced at the
political level by both the German and French governments
[31], [32]. Simultaneously, researchers from diverse fields have
started engaging with this term and the volume of publications
has been on the rise since 2018 [17].

The conceptual roots of CDR draw from various disciplines,
including business ethics, Corporate Social Responsibility, and
Information Technology (IT) [15], [17]. It shares conceptual
similarities with other research communities such as ICT4S,
Green Information Systems, and sustainable and ethical AI, all
of which explore the ethical and sustainable aspects of digital
technologies [11]. Based on the systematic literature review,
[17] define CDR as a framework that guides an organization’s
operations by providing a business orientation with a set
of practices, behaviors, policies, and governance structures
based on a set of shared values and norms to achieve eco-
nomic, social and environmental goals when engaging with
stakeholders or shaping the digital world with responsible
digital innovation for the advancement of society.

Despite the overarching recognition that CDR should ad-
dress both the social and environmental challenges, much
of the existing literature has predominantly concentrated on
social aspects [17]. The proposed Digital Responsibility Goals
by [33], for example, include digital literacy, cybersecurity,
privacy, data fairness, trustworthy algorithms, transparency,
human agency, and identity. [34] argue that ethics, privacy,
and fairness are the key principles of CDR. [14] and [22] take
a similar angle – they reuse eight dimensions of consumer-
only issues in the digital world proposed by [35]: Access,
Education and awareness, Information and transparency, Eco-
nomic interests, Product safety and liability, Privacy and data
security, Dispute resolution and awareness, Governance, and
participation mechanisms. Reducing the discourse about digi-
tal responsibilities to social-only issues seems to be the inverse
phenomenon of what is observed in the ICT4S community.
[24] argue that sustainable development within this research
community is framed predominantly as an environmental
challenge and subsequently reduced to energy or carbon is-
sues. They invite the researchers to prioritize “socioecological
restoration”, taking the position that systems are equally social
as biophysical. Based on [17] proposed definition, we believe
that this argument should be extended to the CDR field. Some
of the scholars already include both social and environmental
dimensions of sustainability in their CDR research [6], [13],
[36]–[38]. Their work remains to be expanded and strength-
ened through further empirical research.
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While theoretical frameworks for CDR implementation
have been proposed [6], [13], [16], empirical studies and
methodologies to evaluate the current state of CDR within
organizations and guide its development remain scarce. At the
time of writing, a significant corpus of literature originates
from Germany, primarily addressing the social scope of CDR
[17]. [17] also note that empirical studies examining the
scope of responsibility and activities are needed to refine and
validate the comprehensiveness, applicability, and reliability
of frameworks.

This study aims to address the above-mentioned research
gaps by investigating factors that can guide companies in
the adoption of CDR and by proposing the first descriptive
maturity model for CDR.

B. Maturity Models

In Information Systems (IS) research, maturity models are
understood as tools that can aid in the continuous improvement
of processes and as means of benchmarking or self-assessment
[26], [39]. They provide guidelines through the evolutionary
process of organizational development and growth [39], sup-
port in evaluating as-is situations, and help to monitor the
digitalization process [26].

The MM can be categorized into three types [40]:
1) Descriptive maturity models - used to evaluate a current

state. They are less likely to encourage organizations
to focus on a sequence of levels towards a predefined
end state, which could incite a tick-off exercise. Instead,
attention is towards evolution [28];

2) Prescriptive models - offer more granular recommenda-
tions for maturity improvement. However, in the rapidly
evolving landscape of technology, new best practices
continually emerge. Given their inherently normative
nature, prescriptive models run the risk of swiftly be-
coming obsolete in response to these dynamic changes;

3) Comparative models - allow the comparison of similar
practices between organizations and benchmark them in
different industries or regions.

[40] underline that these models, though appearing different,
reflect sequential stages in a model’s lifecycle. Initially, a
model provides a descriptive function, enhancing comprehen-
sion of the current state of a domain. It can then evolve into
a prescriptive model. Finally, for valid cross-organizational
comparisons, a model needs to be agreed on and deployed
across diverse organizations to gather sufficient data.

Despite their different application types, typically MM
consists of several focus areas or dimensions, as well as a
number of maturity levels and their features describing what
has to be performed at each level of maturity [39]. Advancing
to higher maturity levels signifies greater effectiveness in
achieving objectives, guided by an organization’s capabilities
in mobilizing and deploying resources to achieve a goal [41].
Different procedures, such as fuzzy numbers or simple score
setting, exist that enable the identification of the maturity level
in their respective models. [42] note that procedures that are
too complex to apply make it difficult to propagate maturity

models within organizations. The importance of striking a bal-
ance between oversimplification and complexity has also been
underlined by [40]. They stressed that while an oversimplified
model might not provide sufficient meaningful information for
the audience, a complicated model may limit interest or even
create confusion.

C. Maturity Models in CDR

Since its introduction in the 1990s, the Capability Maturity
Model (CMM), consistently popular in IS, has spurred a pro-
liferation of publications interested in maturity models. This
surge in literature, both academic and practitioner-oriented,
spans a wide spectrum of domains which demonstrates the
ongoing significance and relevance of the subject [39], [42].
Yet, to our best knowledge, no maturity model exists for CDR.

Previous literature on CDR, however, has provided different
elements that could be used as building blocks for a maturity
model. [13] proposed that CDR performance could be assessed
according to 5 levels: (1) denying (no CDR commitment), (2)
passive (economic and legal commitment), (3) social (social
sponsoring and loose measures), (4) strategic (part of value
creation and competitive advantage) and (5) transformative
(proactive policymakers). [43], under the term “Sustainable
IT”, proposed a value curve that could guide managers to
assess the state of sustainable IT readiness. [34] suggested
factors shaping CDR in service firms. [44] discussed practices
oriented towards data and privacy, and few scholars discussed
best practices that aim to address both the environmental and
social implications of digital transformations [6], [13].

The closest proposition to the CDR maturity model can
be attributed to Curry and Donnellan [45]. Their suggested
Sustainable ICT Capability Maturity Framework (SICT-CMF),
consists of five levels of maturity applied to nine capability
building blocks across the four categories: Strategy and plan-
ning, Process Management, People and Culture, and Gover-
nance. This framework allows to question the alignment of
IT strategies with the sustainability goals of an organization.
Notably, a decade ago, when recommended best practices
in this domain were still emerging, this model was created
using a top-down approach. The capability building blocks
were initially formulated through extensive consultations with
both industry experts and academia, and subsequently re-
fined based on field experiments [46]. However, ten years
later, a re-evaluation of this framework becomes pertinent
to assimilate newly emerged concepts related to CDR. Such
reassessment would contribute to ensuring that the capability
blocks align with the current understanding of constructing
effective CDR strategies for organizations., As highlighted
by [47] the existing SICT-CMF model, for example, lacks
a comprehensive consideration of workforce-related aspects.
This prompts further exploration to identify potential gaps in
its coverage of other critical dimensions.

Other related propositions of maturity models exist in the
fields of Green IT and Green IS. They typically focus on
specific organizational areas, predominantly the IT depart-
ments, neglecting the high-level capability areas needed for
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a systematic and widespread adoption. For a comprehensive
analysis of Green IT/IS maturity models, readers are encour-
aged to refer to the literature review by [18] revealing that no
single model is all-encompassing and most of them overlook
social dimensions. Additionally, many of these models rely
on literature reviews and interviews, missing a more empirical
approach.

Given the absence of any existing maturity model for CDR,
the model we introduce possesses a descriptive nature, paving
the way for subsequent evolution into a prescriptive phase
within a specific domain. Our proposal aims to bridge several
gaps identified in the literature:

1) The scarcity of empirical research in the realm of CDR,
particularly from non-German contexts.

2) The lack of frameworks and models designed to assist
organizations in evaluating, enhancing, and cultivating
the necessary organization-wide capabilities for CDR
adoption.

3) The insufficiency of approaches that integrate both en-
vironmental and social considerations for guiding digi-
talization within organizations.

III. METHODOLOGY

Design science research aims to create and evaluate inno-
vative artifacts, such as methods, models, or tools, in order
to solve practical problems and improve the existing state of
practice, as well as existing research knowledge [48]. In the
domain of IT, Becker, Knackstedt and Pöppelbuß introduced
guidelines for designing maturity models by leveraging the
principles of design science research [26]. To ensure the robust
development of maturity models these guidelines are being
increasingly adopted by scholars [49]. For the same reason,
we also chose to adhere to them and followed the defined
phases:

(1) Problem definition. The original problem was identified
in [16]. In addition to the literature analysis, discussed in
Section 2, the need for guidelines or frameworks on how to
assess the current state of CDR was further confirmed through
consultations with industry practitioners. The initial literature
review allowed us to define the following objectives for our
artifact:

• The artifact should delineate organization-wide capability
areas that are considered to be important in CDR adop-
tion.

• The artifact should enable the integration of both so-
cial and environmental dimensions within its evaluative
framework.

• It should enable organizations to conduct an assessment
of their current state concerning CDR adoption, including
the identification of organizational strengths and weak-
nesses relative to CDR adoption.

• The artifact should be easy to understand for decision-
makers to facilitate its adoption.

• Considering the dynamic nature of organizational land-
scapes and technological advancements, the artifact
should be mutable and industry-agnostic.

(2) Comparison of existing maturity models. While CDR
remains a relatively novel subject with no existing maturity
models, we analyzed maturity models put forth by the Green
IT/IS community. Although these models predominantly fo-
cus on environmental responsibility, we deemed their in-
sights invaluable for our analysis. Furthermore, the SICT-CMF
framework, incorporating high-level capabilities for socio-
environmental dimensions of digitalization, was chosen as the
foundation for our model.

(3) Determination of development strategy. Leveraging the
SICT-CMF model as a foundational framework ensures the
grounding of our model in established principles. Through the
analysis of CDR best practices and insights gathered from
experts engaged in the field, the developed model aims to
reflect the current understanding of the essential capability
areas necessary for organizations to effectively implement
CDR.

(4) Iterative maturity model development. This phase in-
volves a series of iterative sub-steps (Fig. 1). Since this
is a central phase within the guidelines, it is discussed in
greater detail in the following section. Detailed methodological
material, such as a full description of a Systematic Literature
Review, interview protocol, and results from the Delphi study,
is excluded from this paper due to space constraints. An
interested reader can consult them via: http://l3i-share.univ-lr.
fr/2024CDR/Appendix-CDR-MM.pdf

Fig. 1. Iterative CDR maturity model development

(5) Conception of transfer and evaluation. During this
stage, the modes of transferring results to academic and user
communities need to be defined. Academic communities will
gain access to the model through articles and conferences. Ad-
ditionally, the model has been developed in collaboration with
the Square Management consulting company, where one of the
authors performs her Ph.D. research, providing practitioners,
particularly consultants in strategy and management, with a
valuable tool for industry application.
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(6) Implementation of the transfer media. The maturity
model will be shared through academic articles.

(7) Evaluation. This phase is intended to confirm whether
the maturity model delivers the anticipated benefits and offers
an improved solution to the defined problem. It is a continu-
ously ongoing phase to ensure the relevance of the model.

(8) Rejection. In cases where negative results emerge,
leading to the model’s rejection, removal of the model from
the market may be necessary.

A. Iterative maturity model development

1) Conceptual Development: The research began with a
literature review, leading to the development of an initial
model architecture, forming the foundation for the CDR
maturity model. Data collection involved a Systematic Litera-
ture Review (SLR)[50] with content analysis principles [51].
Our bibliographic research primarily drew from the SCOPUS
database, augmented with results from Google Scholar. After
applying exclusion criteria, we found and analyzed 23 articles
that contained the term “Corporate Digital Responsibility”.
The scope was expanded by incorporating secondary and grey
literature, such as reports published by think tanks or working
groups, on best practices in GreenIT/IS and CDR.

Using an inductive content analysis approach [51], and
guided by our research question, we constructed dimensions
and sub-dimensions by categorizing similar ”best practices”
and ideas from the literature. This resulted in our initial
maturity model comprising five general categories and 19 sub-
categories of focus areas for CDR assessment.

2) Empirical Development: In a relatively new domain,
such as CDR, a literature review is considered only sufficient
in providing a theoretical starting point for a maturity model
and other means of construct identification are necessary [40].
Thus, to confirm and identify further focus areas, deemed to
be important for CDR implementation and its assessment, we
carried out an empirical development.

The first step involved putting the initial model into practice
within the IT department of a French company, SAUR, spe-
cializing in water management. We conducted semi-structured
interviews with nine individuals representing various teams,
while an additional six collaborators provided responses via
email. The interview sessions, lasting between 30 minutes
and two hours, commenced with a foundational question:
”According to you, what is Digital Responsibility?” Subse-
quent inquiries probed into the specific digital responsibility
actions implemented within their respective business lines and
teams, as well as suggestions for improvement. To conclude,
participants were invited to provide feedback on the com-
prehensiveness of the questions posed. All the transcriptions
and notes were communicated back to the interviewees. This
provided an opportunity for the interviewees to clarify some
of their statements if they felt it was needed.

Drawing on insights derived from these interviews, the
maturity model underwent slight modifications to enhance
alignment with the company’s context. Specifically, a sub-
category addressing Digital Well-being was introduced within

the Workplace category. Furthermore, concerns were raised
regarding the oversight of responsible digital practices in
industrial printing—an area crucial to their operations. In
response, these practices were subsequently integrated under
a Client Relationship sub-category. This feedback-driven evo-
lution resulted in the model’s second version.

Complementing the qualitative approach, we analyzed both
internal and external company documents to assess the orga-
nization’s maturity using the developed model. The model’s
utility was confirmed as it facilitated the formulation of
a high-level roadmap for CDR implementation within the
company. While practitioners found the model comprehensible
and valuable, their feedback was invaluable in refining and
enhancing its applicability.

Subsequently, the model underwent further refinement
through a year-long sequence of focus group discussions held
within the Square Management consulting company. These
discussions involved 12 strategy consultants possessing diverse
expertise in areas such as CSR, IT architecture, and change
management. Consultants were presented with Version 2 of
the CDR maturity model, and organized into five groups of
2 to 3 consultants each. Each group examined a specific gen-
eral category along with its underlying sub-categories. They
engaged in discussions to identify best practices that align
with their expectations for each category, critically assessed
the proposed best practices, and evaluated whether the sub-
categories accurately represented the realities known to the
consultants through their client interactions. Noteworthy is that
these discussions occurred without the direct involvement of
a supervising researcher. Once consensus was reached within
each group, the results were presented to the whole group,
where other participants could challenge or contribute sugges-
tions regarding the taxonomy or model structure. Throughout
this iterative process, the supervising researcher was present
in six sessions, with the first being introductory and the
subsequent five dedicated to the discussion of each category.
This stage culminated in the development of the model’s third
version.

3) Validation: In this stage, our objective was to assess the
construct validity of the model, a critical aspect of its develop-
ment [26]. Leveraging the Delphi method, we engaged a panel
of experts in the field to evaluate the model’s relevance, gather
valuable feedback, and assess the model’s representation of the
CDR domain, as seen by experts.

The Delphi study is often used in developing MM [26],
[41], [49] and was chosen as particularly advantageous in
our research since we were interested in 1) identifying and
elaborating a set of constructs 2) classification and taxonomy
development [40]. It is a method for organizing structured
group communication processes to gather insights and feed-
back on existing challenges, particularly in contexts with
limited information, facilitating consensus among a group
of experts [52]. The methodology involves iterative rounds,
wherein each successive set of statements or questions evolves
based on the responses and feedback to the preceding ones.
The Delphi process concludes upon achieving consensus
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among the participating experts. The element of anonymity
within the Delphi methodology is instrumental in establishing
an environment that fosters open expression of opinions by
participants, thereby mitigating inhibitions commonly associ-
ated with decision-making processes [53]. In order to gather
insights that reflect current knowledge and perceptions, the
heterogeneity and the level of expertise of panel members are
deemed to be crucial factors in this method [52], [54].

Given the objective of the CDR Maturity Model to guide
organizations in implementing and assessing CDR, we deliber-
ately focused on involving its primary audience – practitioners,
in the panel. Selected experts bring practical experience in
CDR, sustainable IT, or Green IT, and actively participate
in digital transformation initiatives. The inclusion of profes-
sionals from diverse sectors and companies of varying sizes
allows to gather insights into the model’s applicability across
different organizational contexts. Given that the empirical
development initially involved French practitioners, we in-
tentionally selected experts with international experience to
validate the model’s relevance beyond France. Considering
the model’s empirical derivation through feedback from prac-
titioners, we’ve also solicited academics specializing in CDR
to challenge the proposed model’s theoretical validity.

In our validation approach, we employed a two-stage pro-
cess. First, one-hour brainstorming sessions were conducted
with each participant using a Miro board to present the
maturity model. Participants shared their initial insights and
suggestions for improvement. These sessions aimed to ensure
participant familiarity with the model, clarify study objectives,
and identify early feedback for guiding subsequent Delphi
rounds. Recurring themes, like the lack of ”digital marketing”
practices and the need for additional sub-categories within the
”Ecosystems” dimension, emerged during these sessions.

The second stage comprised three rounds of online anony-
mous questionnaires to gauge convergence among experts
on the comprehensiveness and consistency of proposed con-
structs. In the first two rounds, participants could comment and
introduce new elements, while the third round served as a con-
firmatory phase with no opportunity for additional elements.
In the first round, experts voted on whether an element should
”include as it is,” ”change,” or be removed, with open-ended
questions to clarify feedback. The questionnaire was refined
based on the first-round feedback. Participants were also pro-
vided with the feedback received from their peers and invited
to share their thoughts. Consensus to include a construct was
reached if over 50% of the participants voted in favor [55];
elements not meeting this threshold were modified or removed.
Due to time constraints, the questionnaire concluded after three
rounds.

In the next section, we present the final version of the CDR
MM followed by a discussion and limitations.

IV. DESCRIPTIVE CDR MATURITY MODEL

The final version of the CDR MM (Fig. 2) is comprised
of 18 focus areas where an organization should develop its
capabilities for CDR along the following 5 dimensions:

TABLE I
ATTRIBUTES OF CDR MM BASED ON [39] GUIDELINES, TO ENCOURAGE

REUSABILITY OF THE MODEL.

Name CDR maturity model
Addressed topics Corporate Digital Responsibility
Origin of the model Academic and practice
The targeted audience
of the model

Management-oriented

Concept of maturity Process maturity
Composition Maturity grids - illustrating a number of levels

of maturity in a simple, textual manner
Reliability Partially validated
Mutability The underlying meta-model and best practices

can be easily changed and modified
Method of application Self-assessment of third-party assisted assess-

ment
Support of application Textual description
Practicality of evidence Implicit recommendations

1) CDR governance – includes the organization’s commit-
ment to CDR, CDR strategy, and its alignment with
the broader sustainability strategy of the organization. It
also involves the establishment of cross-functional gov-
ernance mechanisms to ensure that CDR initiatives are
not confined to a single department but are deployed and
monitored across the entire organization in a continuous
manner. Additionally, compliance with both local and
global regulatory frameworks is a consideration, as is a
comprehensive risk and opportunities assessment related
to digital business activities.

2) Workplace & Culture – defines the responsible practices
adopted by collaborators as they use digital solutions in
their day-to-day operations. Simultaneously it includes
harnessing digitalization within the company to generate
positive impacts. Central to this endeavor is the culti-
vation of a responsible digital culture through aware-
ness initiatives, targeted employee training, supporting
grassroot CDR initiatives, and implementing diversity
and inclusion within digital solution teams.

3) IT assets management – includes digital assets employed
by the organization to run its operational activities. It
encompasses on-site infrastructure and networks, as well
as Infrastructure as a Service (IaaS). It extends to the
scrutiny of requirements, maintenance, and the decom-
missioning of employee-specific, shared, and industry-
specific equipment so that the practices would adhere to
CDR principles.

4) Digital Services – pertains to the entire life cycle of
digital services created and provided by an organization
for its internal and external clients. It encompasses
responsible practices from questioning the need for
solutions and their potential impacts, all the way to their
design and development, and maintenance until they
reach their end-of-life phase.

5) Ecosystems - covers the spectrum of procurement prac-
tices and supplier relationships. It further encompasses
customer communications and considerations of scope
3 emissions. It also includes collaborative efforts, such
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Fig. 2. Proposed CDR Maturity Model

as working with peers, academic institutions, and gov-
ernment partners, to collectively advance responsible
digitalization practices.

Table III provides descriptions of each focus area perceived,
by actors presently engaged in CDR discussions, as important
to be considered when evaluating and implementing CDR
actions. The concrete CDR actions and principles, grounded
in a set of shared values and norms, should be tailored to the
organization’s specific operational context.

A. Maturity Levels

Building upon the SICT-CMF and Dörr (2021), as well as
discussions with practitioners in the empirical development
stage and insights for the Delphi study participants, 6 maturity
levels are proposed (Fig. 3):

Level 0: Non-existent. No CDR actions taken.
Level 1: Initial awareness. At this level, an organization

has minimal awareness of CDR and is at the starting point
of its CDR journey across all themes. There is no structured
approach in place, and CDR-related activities are ad hoc. The
organization lacks a clear understanding of CDR concepts, and
there are no established policies or strategies. Accountabilities
for CDR are not defined. The organization is just beginning
to understand the relevance of CDR.

Level 2: Reactive measures. At this stage, an organization
has taken initial steps toward CDR implementation. There is
a recognition of the need for CDR, and reactive measures
are in place in response to specific circumstances or external
pressures. However, these measures are often inconsistent and
lack a formalized and systematized approach. CDR is not yet
fully integrated into the organization’s strategy and operations.

Level 3: Proactive and standardized measures. The orga-
nization has embraced a proactive approach to CDR. CDR
initiatives and policies are in place, and there is a growing

emphasis on standardization and a structured approach. The
organization has developed skills related to CDR across differ-
ent themes. Capacity building, responsibilities, and resources
supporting CDR practices are in place. Targets and metrics
(KPIs) are tracked at a project level and CDR is becoming an
integral part of the organization’s operations.

Level 4. Continuous and measured improvement. The orga-
nization demonstrates a commitment to continuous improve-
ment in CDR. A well-prioritized CDR policy is consistently
integrated into the organization’s operations and strategies.
CDR progress is actively measured, and there is an ongoing
effort to enhance CDR practices based on data-driven insights.
The organization is focused on achieving excellence in CDR.

Level 5. Industry Leadership and Innovation. CDR is fully
integrated into the organization’s strategic planning and core
business processes. There is an alignment between CDR
goals and broader business objectives. The organization is an
innovator in the field, implementing best practices, sharing
their knowledge, and driving industry standards and legisla-
tion. CDR practices extend beyond organizational boundaries,
involving customers, suppliers, and partners in responsible
initiatives.

Since CDR is a relatively new field we used a top-down
approach, defining what represents the maturity [40]. Rep-
resentation of one-dimensional scales is widely accepted for
descriptive maturity models [42]. This form of assessment
results in an ‘average’ maturity level for each dimension.
While this approach might face criticism due to its inherent
simplicity as opposed to having different types of maturity
levels for different dimensions [42], it does not limit the
potential for an organization to gain a deeper understanding
of their relative strengths and weaknesses in a particular
area since each focus area is evaluated separately. Thus, the
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Fig. 3. CDR Maturity Levels

model design offers a balance between a complex reality and
model over-simplification. The ability to drill down through
the maturity assessment enables reports to be tailored to the
varying needs of multiple audiences. If dimensions could be
more interesting for C-level management, maturity in different
focus areas could be more relevant for managers and staff.

B. Method of application

Both qualitative and quantitative measures can be used to as-
sess CDR maturity. Our proposed model presents focus areas,
deemed by actors currently involved in CDR implementation,
as necessary to assess when evaluating CDR efforts. Notably,
we have refrained from introducing specific, prescriptive ques-
tionnaires or best practices. Existing industry standards and
guidelines put forward by academics, such as those mentioned
in Table III, can provide a basis for the analysis of specific
MM areas. While validating their role in CDR falls beyond
the scope of this paper, these standards and principles can be
employed as a foundation for developing a more prescriptive
MM, tailored to each organization’s unique nature and context.

Since the impacts of digitalization span a wide spectrum,
with varying relevance to different organizations, an organi-
zation needs to define its CDR scope and identify the most
important CDR principles for its business and stakeholders
prior to employing the maturity model. The proposed descrip-
tive model, designed with mutability in mind, serves as the
foundational step in the development of more comprehensive
frameworks, encompassing precise questions customized to
specific contexts.

V. DISCUSSION AND THREATS TO VALIDITY

Following [26] guidelines, we employed different research
methods to extract assessment criteria, considered to be impor-
tant in the CDR evaluation. While the basic structural design
resulted from the SLR and content analysis, the focus areas
have been refined and confirmed through the feedback of
actors involved in CDR development. In this section we share
our observations derived from the iterative stages of CDR MM
development, suggesting areas for future investigation.

The five dimensions resulting from the initial SLR re-
mained consistent throughout development. Nevertheless, we
acknowledge the subjective nature of coding that could lead
to different categorizations by other researchers, potentially
shaping subsequent stages differently.

The most consistent consensus across iterations has been on
the CDR Governance dimension. It incorporates and extends
Strategy and planning, as well as, Governance categories
from the SICT-CMF. Delphi participants have particularly
appreciated the Ecosystems dimension. This is the most signifi-
cant departure from the SICT-CMF, where capability building
blocks concerning clients and suppliers have been omitted.
The newly introduced IT assets management dimension, on
the other hand, proved to be more controversial. If the need
for a separate focus area for Industrial equipment emerged
during empirical development and was reinforced by Delphi
participants’ feedback, the general dimension of IT assets
management prompted debates on its relevance. Participants
challenged the categorization of actions regarding cloud ser-
vices and questioned whether certain practices should not
be excluded from the CDR altogether and incorporated into
traditional CSR strategies. Debates also emerged around AI
technologies, with participants ultimately agreeing on the
importance of flexibility in accommodating any emerging
technologies within the model. As one of the participants
commented: “An effective maturity model would be flexi-
ble enough to account for emerging technologies while also
guiding what individuals and organizations can do today to
safeguard against tomorrow’s unintended consequences.”.

Regarding maturity levels, we initially proposed five, based
on SICT-CMF and Dörr [13]. Yet, Delphi participants advo-
cated for an even number of levels to avoid a bias towards the
middle ground. In the current descriptive model, the maturity
levels remain generic. As part of the prescriptive maturity
model development, further empirical research is required to
identify the specific actions necessary for attaining each level.

Overall, the feedback received from the Delphi study partici-
pants has been positive regarding the proposed CDR Maturity
Model. They saw its potential utility, addressing the initial

Pre-print



TABLE II
VALIDATION STAGE OF THE OBJECTIVES OF THE DEVELOPED ARTIFACT

Objectives of the artifact Validation of Objectives
1) The artifact should delineate organization-
wide capability areas that are considered to be
important in CDR adoption.

Partially Validated

2) The artifact should enable the integration
of both social and environmental dimensions
within its evaluative framework.

Validated

3) It should enable organizations to conduct
an assessment of their current state concerning
CDR adoption, including the identification of
organizational strengths and weaknesses rela-
tive to CDR adoption.

Partially Validated - Future re-
search should extend the eval-
uation by testing the model in
non-French companies.

4) The artifact should be easy to understand
for decision-makers to facilitate its adoption.

Validated

5) Considering the dynamic nature of orga-
nizational landscapes and technological ad-
vancements, the artifact should be mutable and
industry-agnostic

Partially Validated - The model
has been empirically applied in
one industry; further empirical
tests are necessary for more
complete validation.

problem adequately, and stressed the importance of the fact
that from its structure it was easy to see who would be
responsible in an organization for each of the focus areas.
During discussions on the scope of each MM dimension,
participants from the empirical development phase and the
majority of those in the Delphi study stressed the necessity
of integrating both the environmental and social questions, as
well as assessing the dual impacts — positive and negative —
of digitalization. However, the Delphi study, initially with 10
participants, fell below the suggested minimum of 8 partici-
pants [54] in the first and third rounds of the questionnaire,
warranting partial validation of the constructs (Table II ).

Finally, it is important to note, that we do not assume that
the derived model presents the reality of CDR. Rather it is
a reflection of researchers’ and study participants’ view of
their realities. Even if we tried limiting the researcher’s bias
by adopting multiple methodological techniques, we refrain
from assuming that the results represent the perfect and the
right suite of CDR constructs. Given the continuous evolution
of the field, evidenced by the emergence of new literature
on Green IT maturity models (e.g.: [56]) since the model’s
development, it becomes evident that changing conditions,
technological advancements, and fresh scientific insights ne-
cessitate an ongoing process of validation and scrutiny for
the model. Consequently, new versions of the model should
be deemed not only desired but also necessary to stay relevant
for practitioners and to advance the academic discourse around
CDR and responsible digital transformations.

VI. CONCLUSIONS

The developed CDR MM is designed to enhance organi-
zations’ comprehension of the complexities surrounding CDR
and, in turn, strengthen their capabilities within this domain.
Functioning as a diagnostic instrument, the model’s core pur-
pose lies in assessing and elucidating an organization’s current
state (’as-is’) in terms of CDR positioning. The proposed
model is a departure from existing GreenIT maturity models
that predominantly emphasize environmental responsibility;
our proposition broadens the scope to accommodate social

dimensions on an organizational-wide scale. It also enriches
the theoretical understanding of CDR, confirming that practi-
tioners expect the inclusion of both environmental and social
topics within the scope of CDR initiatives. The initial version
of the model received positive feedback from practitioners,
proving its utility by facilitating the formulation of a high-level
roadmap for CDR implementation within the French company.
The affirming response from Delphi study participants towards
the final iteration of the model further validates its utility.

We hope that the CDR MM will contribute to understanding
how CDR implementation can be systematically assessed and
will increase organizations’ capacity to proactively anticipate
and navigate the challenges posed by the evolving landscape
of sustainable development and digitalization. The developed
model has also the potential to serve as a foundation for future
prescriptive maturity models tailored to specific contextual
needs and expand the existing academic discourse on CDR.
Finally, the results of this study will inform the broader
research initiative we are carrying out, which is focused
on decision-aiding methodologies that help to anticipate the
socio-environmental impacts of IT decisions while leveraging
digitalization for sustainable development.
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TABLE III: Focus areas of CDR MM

Dimension Focus area Description Examples of area-
specific guidelines

CDR
Governance

Strategy &
Commitment

Develop a shared CDR vision and strategy aligned with the organization’s values and other
internal strategies. Demonstrate the long-term commitment to CDR by dedicating enough
financial and human resources to drive continuous improvement. Ensure that CDR objectives
are communicated transparently with internal and external stakeholders. Identify new business
opportunities that may result from CDR actions.

[57]

Interdepartmental
Governance

Include governance mechanisms to ensure and monitor that CDR would be applied in day-to-
day processes across different business lines. Set up appropriate KPIs to measure the progress
and impact of digitalization within the whole company. Strive for ”CDR by design” adoption
across all teams. Require accountability for CDR decision-making across the organization.

Risk &
Compliance

Enable and demonstrate compliance with local and global legislation and regulation on CDR
topics. Have mechanisms in place to evaluate and prevent digitalization risks from a double
materiality perspective (for business, employees, clients, and society at large).

Workplace &
Culture

Office & Collabo-
rative Tools

Minimize the adverse effects on both the environment and the digital well-being of collaborators
arising from the use of office and collaborative tools. Create provisions for digital solutions to
enable positive CDR outcomes across the organization.

[58]

CDR culture

Implement CDR principles, defined in CDR Governance, across the organization through aware-
ness and job-specific training, by putting in place participatory and collaborative mechanisms.
Include collaborators in change management processes and encourage diversity and inclusion
in digital service teams. Prioritize ongoing engagement, capacity building, and continuous
improvement on CDR topics.

IT asset
management

Industrial
equipment

Adopt internal policies and actions to operate and decommission industrial equipment, such
as IoT or industrial printers, according to CDR principles. Continuously verify the need and
utility of the equipment.

[59], [60]

Employee
equipment

Adopt internal policies and actions to maintain and decommission employee equipment, such
as laptops or company-owned mobile phones, according to CDR principles.

Shared equipment
Adopt internal policies and actions to operate and decommission shared equipment, such
as printers or audio-visual equipment in conference rooms, according to CDR principles.
Continuously verify the need and utility of the equipment.

Cloud Choose the IaaS or private Cloud providers adhering to CDR principles. Include mechanisms
in place to monitor the real-time impacts of the usage of cloud services.

Onsite Data
Centres

Source, operate and dispose of equipment in own and co-located Data Centres in a way to reduce
their negative impacts. Manage own Data Centre facilities (cooling, managing physical security,
etc.) to reduce the negative impacts on the environment, collaborators, and local communities.
Ensure the minimum and necessary requirements to ensure the resilience of Data Centres.

Networks
Ensure cybersecurity, manage network equipment, and operate all types of networks (LAN,
WAN, cellular, etc.) between different sites and entities so that their negative impacts on the
environment are minimized.

Digital Services Project Initiation &
Management

Put mechanisms in place to ensure that CDR principles are considered during the business
modeling and requirements gathering phase, as well as during the standardization of digital
processes.

[22], [61]–[63]

Maintenance,
Operations & EOL

Adopt internal policies and actions to maintain, operate, and decommission digital solutions
according to CDR principles. Continuously verify the need and utility of the proposed solutions
and functionalities.

Design & Build Design and build digital solutions for internal and external clients using responsible design
principles. Adopt international standards and guidelines when possible.

Data Management

Ensure that CDR principles are adopted in all stages of the data lifecycle - from its creation and
operation to refinement and retainment. Adopt international standards and guidelines to ensure
that data is used, especially in emerging technologies, such as AI, according to a shared set of
values of the society.

Ecosystems Procurement

Define and adopt responsible purchasing policies for each type of product and digital service.
Give preference to providers that have a proven CDR record and transparently share their
progress. Have mechanisms in place that favor resiliency and flexibility to reduce dependency
on a handful of providers. Work with suppliers to actively implement CDR principles across
the entire value chain. Have mechanisms in place to continuously screen and monitor the CDR
performance of the main vendors.

ISO 20400:2017

Market &
Customer

Communicate transparently and ethically with customers, ensure their fair treatment, aligned
with CDR principles. Account for the impact of digital solutions on customers and generated
by customers. Ensure the processes and governance mechanisms are in place to manage digital
marketing practices, such as social media policies or new digital ways of targeting customers,
aligned with CDR principles.

External
Collaboration

Work together with peers, academic, governmental, and other actors to share, promote CDR
practices and contribute to industry best practices.
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