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Expectations are high for digital technologies to address
sustainability related challenges. While research into such
applications and the twin transformation is growing rapidly,
insights in the actual daily practices of digital sustainability within
organizations is lacking. This is problematic as the contributions
of digital tools to sustainability goals gain shape in organizational
practices. To bridge this gap, we develop a theoretical
perspective on digital sustainability practices based on practice
theory, with an emphasis on the concept of sociomateriality. We
argue that connecting meanings related to sustainability with
digital technologies is essential to establish beneficial practices.
Next, we contend that the meaning of sustainability is context-
specific, which calls for a local meaning making process. Based
on our theoretical exploration we develop an empirical research

agenda.
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1 Introduction

As reflected in a frequently cited statement of Dutch transition scientist Rotmans
“we aren’t living in an era of change, but in a change of era”?, it is broadly recognized
that our societies are quickly evolving due to several major trends. Two of those
trends concern the rapid advancement of digital technologies, and the growing
acknowledgment of the urgency of the sustainability agenda. Both trends trigger
transformation of organizations and societies at large. In academia, the concept of
‘twin transformation’ (e.g. Fouquet & Hippe, 2022; Graf-Drasch et al., 2023) or ‘dual
transformation’ (e.g. Kirpick, Kithn, et al., 2023; Kirpick, Rasor, et al., 2023) is
gaining ground, denoting an intertwined connection between the digital and
sustainability transformation. Whilst the label attached to the concept implies that
there are two transformation processes that develop simultaneously, it is often used
to refer to one organizational transformation process in which digital technologies
are implemented to advance the sustainability agenda (e.g., Graf-Drasch et al., 2023).
Or, in other words, a process in which the enabling properties of the digital
technologies are connected to the meanings and goals of the sustainability agenda
(Kurpick, Rasor, et al., 2023). Alternately, the term ‘digital sustainability’ is applied,
which refers to “the organizational activities that seek to advance the sustainable
development goals through creative deployment of technologies that create, use,
transmit, or source electronic data” (George et al., 2021, p. 1000). To emphasize the
intended outcome of the organizational change process, in this paper we prefer the

latter term.

In digital sustainability on the one hand digital technologies are employed to help a
transformation towards a sustainable organization and societies (e.g.,
Chatzistamoulou, 2023; Feroz et al., 2021), and on the other hand the value driven
sustainability agenda can help move to a more human driven digitalization (e.g.,
Nahavandi, 2019). In the upcoming literature, attention is mostly paid to possible
applications of digital tools for sustainability (Carvalho & da Silva, 2021). However,
knowing what tools can do to advance sustainability, does not suffice to understand
if and how connections with sustainability are meaningfully made in daily
organizational practices. To understand digital sustainability in organizations, we

therefore call for research from a practice approach. Practice theory refers to a range

! See: https://janrotmans.nl/, statement translated from Dutch by authors. [last accessed 6 May 2024]
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of sociological theoretical perspectives that give ontological primacy to everyday
sayings and doings of people, by zooming in on the interconnections between
agents, rules and expectations (explicit and implicit), and material elements. In this
paper we relate primarily to the perspective of Shove et al. (2012), in which they
present an analytical framework of the building blocks of practices: competences,
tools, and meanings. Further emphasizing the inseparable relationships between
practitioners and digital technologies, we relate to the concept of ‘sociomateriality’
which emphasizes that technologies gain shape in practices (Orlikowski & Scott,
2008).

In this paper we argue that a deeper understanding of the connections between
practitioners, sustainability related meanings, and digital technologies in
organizational practices is a starting point to understand the potential synergy
between reactions to the mega two trends. The overall aim is to propel further
research in this area. Without disregarding the relevance of developing digital
sustainability competences to form digital sustainability practices, here we focus on
the connection of digital technologies and sustainability related meanings. After
claborating on practice theory and sociomateriality, we advance our argument by
demonstrating the lack of a uniform understanding of the concept of sustainability.
We distill starting points available in literature, and finally claim that the meaning of
sustainability should be context specific, which calls for local meaning making
processes. We develop our ideas theoretically and end with a research agenda for

empirical substantiation.
2 Twin transformation

Focusing on digital technologies and sustainability, we interact with the terms ‘twin
transformation’ and ‘twin transition’. These originate from the policy domain
(Diodato et al., 2023), and more specifically from the EU at which level the
requirement of digitalization to achieve the decarbonization goals was acknowledged
(Fouquet & Hippe, 2022). Guandalini (2022) concluded that manifest attention to
the topic in the management literature is lacking, which is surprising as it is
acknowledged that both the sustainability transformation (ST) (e.g., Millar et al.,
2012; Sancak, 2023) and the digital transformation (DT) require fundamental
organizational changes (e.g., Gong & Ribiere, 2020; Hanelt et al., 2021). Combining
the DT with ST, Graf-Drasch et al. (2023) define twin transformation as: “a
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fundamental organisational change process that enables organisations to address
digital and societal challenges synergistically by harnessing the power of DT to
enable ST and leveraging ST to redesign DT” (p. 4). The focus in this definition is
on the way that digital and sustainability related changes are addressed
simultaneously and synergistically on the organizational level. The required
knowledge for the twin transformation hence goes far beyond examples of
application of specific technological tools for sustainability, and rather requires
insights in the embedding of such solutions in organizational practices, as well as the

competences needed for this embedding process.

To establish alignment to existing and ongoing work, in this paper we do accord to
the term ‘twin transformation’ to refer to the change process that is involved in
applying digital technologies to address sustainability related issues. We prefer the
term transformation over transition due to underlying notions of the two terms.
From an etymological perspective transition relates to the process of moving from
one state to another. Transformation, on the other hand, means a change in shape
(Holscher et al, 2018). We hold the perspective that we find ourselves in
fundamental changes in organizations, economies and societies at large of which the
‘new’ is still ‘becoming’, and use the term transformation to refer to this process of
deep change “that requires new ways of thinking and behaving, (..) is major in scope,
discontinuous with the past and generally irreversible” (Quinn, 1996, p.3).

In what follows, we dive into the concepts of ‘digital sustainability’ and ‘practices of
digital sustainability’. Looking in more detail on sow DT and ST (can) complement
each other, our thesis in this paper aligns with the argument of Lock and Seele (2017)
that sustainability should form the normative core of digitalization efforts.
According to a study of Kiirpick et al. (2023) business leaders also tend to perceive
DT from an ‘enabler perspective’, as opposed to the ST which is perceived from a
‘target perspective’. To further elaborate this connection, we continue with

introducing our theoretical perspective.
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3 Conceptualizing digital sustainability
3.1 Relational approach to understand people and technology

We relate to theories of practice to conceptualize the linkage between digital
developments and the sustainability agenda. Theories of practice are based on a
relational ontology and consider social reality being made up of ‘a bundle of
practices’ (Schatzki, 2012). Practices can be defined as “shared, routinized, ordinary
ways of doings and sayings, enacted by knowledgeable and capable human agents
who — while interacting with the material elements that co-constitute the practice —
know what to do next in a non-discursive, practical manner” (Spaargaren et al., 2019,
p- 8). Practice theories in general consider actions performed by people as inherently
social, or as culturally and historically embedded (Reckwitz, 2002). People that are
part of a ‘community’ hold shared understandings and norms regarding what sayings
and doings are expected in a given setting. Based on these, actions (sayings and/or
doings) are (repeatedly) performed in interaction, to achieve a certain outcome. So,
practices are goal-oriented. And, the knowledge that practitioners have available
regarding the practice is not considered from a cognitive stance, but is of a practical
or embodied nature. Practice theory “connects 'knowing' with 'doing”” (Gherardi,
2001, p. 1306).

Where the earlier theories of practice focused mostly on connecting doings to shared
norms and meanings, interest in the role of materiality rose later (Shove et al., 2012).
The concept of ‘sociomateriality’ indicates that the social and material are not
separate entities but rather that the relations between humans and materials are
enacted in practice (Orlikowski & Scott, 2008). Looking at digital developments, new
technologies should not be considered as an exogenous force that impact societies.
Rather, following Orlikowski’s reasoning, they gain their relevance and meaning
when they are employed and become part of our daily doings. Applying the
sociomateriality lens to working with data, Mathiassen et al. (2023) call for a deeper
understanding of how distributed organizational actors use digital tools to transfer
and consume information. Data are not neutral, rather actors translate information
to meanings, and then transform those into action. This involves complex processes
of producing, transferring and consuming information; processes which are
embedded in practices. Based on a similar framing, Bihr and Fliaster (2023) illustrate

that certain digital technological frames lead to more sustainable value propositions.
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In reference to work of Otlikowski and Gash (1994), the authors argue for a
distinction between three domains of frames: the nature of the technology (‘what is
it?’), the technology strategy (‘why should it be implemented?’), and technology in
use (‘how it is used on a daily base?’).

To be able to research how practices arise, develop and dissolve, Shove et al. (2012)
propose an analytical model that highlights three core elements of practices: (shared)
meanings, tools and/or materials, and competencies (the practical know-how to
perform a practice). Only when these three elements are meaningfully and iteratively
interlinked by practitioners, a practice is formed and sustained. The availability of
new digital tools and technologies from this reasoning is not a sufficient condition,

but does open possibilities for practices of digital sustainability arising.

To conclude, we focus on the question how new technologies and digital tools can
be integrated in our daily activities in a way that helps to advance goals related to the
sustainability agenda. This is essential to alter the ways things are done and give
shape to the transformation. Combining elements of definitions of practice theory
(Spaargaren et al., 2019) and digital sustainability (George et al., 2021), we propose
the following working definition of digital sustainability practices in turn as: ‘the daily
shared, routinized and ordinary ways of interacting of practitioners with digital
technologies that seck to advance a transformation towards a system which is both
ecologically and socially sustainable in the long term’. We further elaborate on this

definition in the upcoming sections.
3.2 Sustainability related meanings

Schatzki (2001) talks about the teleoaffective structure which is central to the
organizing of practices, indicating that practices are performed to achieve
something. In cultural historical activity theory this goal is referred to as the
‘outcome’ of a practice (Engestrém, 1987/2019). For Shove et al. (2012) this element
is captured in the category ‘meanings’ which refers to a broad category of “symbolic
meanings, ideas and aspirations” (p. 14). The authors hold that practices exist when
meanings are connected to materials and competences. Existing meanings can be
connected to new tools, and meanings are “extended or eroded as a result of

dynamic processes of association” (p. 55). When considering digital sustainability
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practices, it hence is important to further dive into the meanings associated with

sustainability.

The term sustainability originates from the policy domain (Kuhlman & Farrington,
2010) in which attention was drawn to intergenerational equity and a focus on
welfare. In the often cited Club of Rome report ‘Limits to growth’ (Meadows et al.,
1972) five major global trends are investigated (i.e., accelerating industrialization,
rapid population growth, widespread malnutrition, depletion of nonrenewable
resources, and a deteriorating environment), and the conclusion is drawn that with
no action the limits of growth will be reached within the century, leading to “a rather
sudden and uncontrollable decline in both population and industrial capacity” (p.
23). The authors call upon people to prepare for “the transition from growth to
global equilibrium” (p. 24). This equilibrium denotes a condition of ecological and
economic stability which is sustainable into the far future. Within this equilibrium “the
basic material needs of each person on earth are satisfied and each person has an
equal opportunity to realize his individual human potential” (p. 24). In this sense
sustainable means transforming the system for long-term maintenance. Next, it is
associated with issues like equality and realizing human potential. In 1987 a UN
report (Brundtland, 1987) follows in which sustainable development is depicted as
development that “meets the needs of the present without compromising the ability
of future generations to meet their own needs” (section 3, no. 27). Again, the term
sustainable by itself refers to a state that can be maintained; factors that endanger
this state (or present limits to growth) are a downward spiral of poverty,
environmental degradation, and inequality. From these foundational reports, we take
that sustainability refers to a transformation to reach ‘a state that can be maintained

on the long term, both environmentally and socially’.

As the term ‘sustainability’ got traction in the academic debate (Salas-Zapata &
Ortiz-Mufloz, 2019), the policy domain (Leach et al., 2010), and business domains,
its meaning diffused. A range of thematic guidelines have been developed to assist
organizations in their ST (e.g., the Sustainable Development Goals, the Global
Reporting Initiative, the European Sustainability Reporting Standards). Whilst
helpful in translating an abstract idea to organizational practice, there are downsides
of a thematic approach. With an almost infinite list of issues to ‘pick and choose’
from, the original focus on a fundamental transformation towards a sustainable state

is not integrated in all understandings of sustainability (cf., Johnson et al., 2018).
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Elkington came to a similar conclusion. In 1994 his triple bottom line brought
sustainability to the business world. His framework examines a company’s social,
environmental, and economic impact. Elkington (2018) afterwards retracted his
framework as he noted that it reverted into an accounting tool based on a trade-off
mentality. This, while with his framework he intended to “provoke deeper thinking
about capitalism and its future” (p. 2). Similarly Leach et al. (2010) observe that also
institutions often view sustainability conservatively, focusing on maintenance rather

than transformation.

Resilience thinking is one of the approaches that instead gives insight in undetlying
principles of a sustainable system. A resilient system is one that has the capacity to
“absorb change and disturbances, and still retain its basic structure and function”
(Walker & Salt, 2006, p. 113). It is important to not cross thresholds that shifts the
current system into a next one, of which it is uncertain what services it will deliver.
Walker and Salt (2006) highlight how we are all part of the system — as ecological
and social systems are inextricably linked. In Western societies we tend to live in a
paradigm in which humans and nature are separated, and nature is even seen as
something that can be exploited (Mazzocchi, 2020). Acknowledging that nature and
culture are not to be understood as two separate domains, but instead as one concept
(nature/culture) divided in two parts (Latour, 2017) is crucial. As Walker and Salt
(20006) further elaborate, systems are complex, consisting of many linkages and
feedback-loops. It is this last point, that shows why a ‘trade-off’ mindset to
sustainability is unwanted. One of the dangers of the current economic paradigm is
a sole focus on efficiency, which reduces variety and flexibility. As Kennedy and
Linnenluecke (2022) for instance argue, a sole focus on efficiency can help reduce
material usage, but often also lowers costs which in turn increases sales nullifying
the environmental benefits. These authors hence, point out the complexity
underlying the needed transformation and the dangers of ignoring interconnections
with other aspects of the system. Whilst the transference of the resilience concept
from the ecological to the social domain is not uncontested (Keck & Sakdapolrak,
2013), it does resonate for instance with ideas about the importance for
organizations to be embedded in strong networks of stakeholders (Busch et al,
2018). Reasoning from the original ideas of Brundtland (1987) and Meadows et al.
(1972), inequality and poverty can be seen as a danger for the sustainability of a new

system. Also here complexity of systems should be taken into account. For example,



I R. Jonkers, X. Peng, W. van Haeften: Digital Sustainability Practices: A Research Agenda 377

removing production processes from the global south, reduces the risk of child

labor, but it can have tremendous negative effects on local communities.

So where does this leave us in terms of meanings associated with sustainability? It
firstly is important to keep in scope the element of transforming the current system
into one that can be sustained in the long term in environmental and social terms.
This means that interconnectedness, variety and flexibility need to be nurtured.
However, the original policy reports (i.e., Brundtland, 1987; Meadows et al., 1972),
nor resilience thinking (Walker & Salt, 2000), offer guidance of what kind of
sustainable system we want; this is a normative question. The thematic guidelines
available can offer guidance. But it is important to acknowledge that normative and
value driven choices need to be made. And these choices are always context-

bounded (Leach et al., 2010).

Moving back to our practice theory framing, it is important to acknowledge that
‘meanings’ are not purely cognitive concepts, but actually are established ‘in use’
(Ramsey, 2015, in reference to the body of work of Wittgenstein). Meanings emerge
in practice (Ramsey, 2015), but can be prompted with a collective meaning making
process (Jonkers, 2022). As Jonkers (2022) argues, such a meaning making process
is of a reflexive and iterative nature and involves steps like specifying, diversifying,
connecting to existing meanings, placing it in a broader historical and societal
context, and balancing it with other practices and goals. All of this is necessary to
integrate the emergent practice in the total configuration of organizational practices.
Relating to the considerations above, in this meaning-making-process, reflections on
the system and its interconnections would be paramount to develop practices adding up
to a sustainable situation.

3.3 Digital technologies

In Shove et al’s (2012) elemental approach of practices, ‘materials’ is a broad
category referring to “objects, infrastructures, tools, hardware and the body itself”
(p- 23). In this paper we refer to tools that are based on digital technologies. The
digital landscape is quickly evolving, with technologies like Artificial Intelligence,
machine learning, the Internet of Things, blockchains, cloud computing, and

Augmented or Virtual Reality. Many of the new tools already impact sectors like
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healthcare, finance, and transportation and are reshaping industries. Meanwhile, the

pace of technological integration continues to grow.

Technologies can be used for good, but also can have dark sides (Trittin-Ulbrich et
al., 2021). Nahvandi (2019) indicates that in Industry 4.0 the main focus is on
creating efficiency of processes, while ignoring human costs. Efficiency itself can
have a negative effect on the resilience of the system we live in (Walker & Salt, 20006).
Nahavandi (2019) proposes that sustainability is embraced in the development of
Industry 5.0. Karneborgen et al. (2023) emphasize that current leaders “transform
their internal organizations while navigating the broader ecosystem simultaneously”

(p- 78) to unlock the value of digital technology.

Both in public, policy, and academic debates the interest in technological solutions
for the sustainability agenda is rising. For instance, a number of digital tools are
developed by entrepreneurs to overcome managerial problems that can hinder a
transformation to sustainability (George et al., 2021b). Examples of such managerial
problems relate to communication towards e.g., customers of sustainable products
or the costs associated with coordination across supply chains. In a conference
proceeding, Kirpick, Kiihn, et al. (2023) describe nine possible applications of
technology for sustainability. Examples are data-based life cycle assessment, digital
product passports or smart factory infrastructures. These applications are considered
to have “a basically positive impact on sustainability” (p. 179). Two important
requirements of applications are also addressed to prevent negative impacts of the
solutions: the need for trustful and fair analytics and concerns about energy

consumption and e-waste related to the technological applications.

Whilst the potential of technologies receives ample attention in the literature, insight
in the actual embedding of technologies in practices of digital sustainability is still
lacking. Also in other domains, there is limited research available on how data-related
technologies are used in work practices (Mathiassen et al, 2023). Porto de
Albuquerque et al. (2021) propose a critical research agenda regarding the
generation, circulation, and usage of data specifically in the transformation towards

sustainability. Questions they pose are for instance:
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Who defines which data is being produced and how? Is the data generation building
new capacities and critical consciousness or contributing to reduce inequalities? (...)
Who defines what counts as data and which data is important? (...) What are the
social and material processes for building trust in data and how this shapes decision-

making in practice? (p. 160).

With formulating such questions, they argue for a more detailed understanding of
how data are embedded in socio-material practices. Only from such a perspective, it
becomes clear how they actually intervene in decision-making processes. We concur
with this argument, and broaden the added value of a socio-material perspective to

the role that digital technologies in general play in a transformation to sustainability.
4 Digital sustainability practices and a research agenda

Reflecting on the argument made above, we propose taking a practice approach to
deepen our understanding of to digital sustainability, or the twin transformation. By
focusing on the interrelation of actors and digital technologies (the sociomateriality)
in everyday sayings and doings, we can achieve deeper insight in how technological
tools gain shape in the daily organizational realities. Based on the analytical
framework of Shove et al. (2012) we further examined the meanings associated with
sustainability and conveyed the need of context-bounded meaning making.
Additionally, we explored the potential and possible risks associated with
technologies available. Based on these considerations we formulated our working
definition of digital sustainability practices which focuses on the daily interplay
between practitioners and digital technologies in the process of transformation
towards a sustainable state. In this last section we develop a research agenda resulting
from this framing, to increase our understanding of digital sustainability practices.

The agenda is summarized in Table 1.

Currently, there is little empirical evidence to build upon. An exception is the study
Bihr and Fliaster (2023), revealing that how digital technologies are framed shape
both the business digitalization strategies at the firm level, and the contributions to
the sustainability transformation. These findings support our call for further research
into the association between sustainability related meanings and digital technologies.
In developing our suggestions we follow the others in relating to the distinction of

Orlikowski and Gash (1994) between the questions regarding the nature of the
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technology (‘what is it?"), the technology strategy (‘why should it be implemented?"),
and technology in use ('how it is used on a daily base?'). The cutrent literature on
digital sustainability/twin transformation mainly focuses on the nature of the
technology or what it could do. We shift the focus to the other two levels.

We start with elaborating on the strategic aspects. This choice is made based on the
limited insight in the actual connections currently made between the “what’ of digital
technologies and the ‘why’ of sustainability. This is also a pragmatic choice.
Researching the daily practices in use, would favor a methodology which includes
shadowing of practitioners (e.g., Nicolini, 2012). Such studies are time-consuming
and access can be challenging. To prepare for such studies, we suggest to start
building the empirical base for digital sustainability practices with alternative and less

invasive approaches.

We firstly suggest to investigate how organizations currently link the application of
digital technologies with sustainability related meanings. Organizational documents
or websites can be taken as a proxy for the connection made between digital
technologies and sustainability goals. Larger companies that are committed to
sustainability (e.g. B-Corps) can provide a starting point. It is most likely that the
digital tools these companies use, are tied to sustainability associated meanings.
While documents are not ‘pure’ mirrors of organizational practices, they are
linguistic manifestations of discursive practices associated with strategy formation
(Nicolini, 2012). By adding an intertextual lens, which ideally includes a historical

perspective, deeper insights into these processes can be gained.

Building upon this first research suggestion, it is important to acknowledge that
documents also are artefacts that co-constitute practices. Documents are a result of
production processes and are the starting points for consumption processes by
readers (Prior, 2003). From the latter perspective, strategic documents are assumed
to play a role in the technology usage (cf., Bihr & Fliaster, 2023). Research based on
document analysis, can be further enriched with interviews. To zoom in on the
production of the document, people involved in both the digital and the
sustainability strategy can be interviewed. This could shed light on the digital
sustainability strategy formation cross the boundaries of digital and sustainability
departments. On the other hand, interviews with internal readers of these

documents can help to understand their perception of digital sustainability and
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potential calls for action they take from the document. It would be interesting to
learn if and how the application of digital tools is adjusted based on strategic

documents.

Studying technology in use would require sufficient time within an organization,
likely resulting in case studies. Mapping the interlinked practices associated with a
tool or application, could provide a starting point. Next, observing practitioners in
each of the steps, while constantly asking ‘why’ questions would result in fine-
grained data regarding the interlinkage between tools and meanings in practice.
Alternatively, applying the ‘instructions to the double’ interview technique (Nicolini,
2009) could serve as a proxy for observing the practices while executed.

Another avenue for further research, which could fit in both categories, is looking
at tools based on digital technologies that are available for organizations to adopt.
This could be general tools that can be applied to achieve sustainability related goals,
or tools that were developed specifically to help companies in their digital
sustainability. Investigating with which meanings these tools are associated upon
implementation in context-bounded organizational practices can empirically

substantiate the importance of local meaning making.

We conclude this paper by relating back to Ramsey (2015) who pleas for
understanding ‘sustainability meanings in use’ based on analysis of organizational
practices. Although such empirical insights are valuable, we challenge the current
depth of integration of digital technologies and sustainability related meanings. In
the area of digital sustainability we therefore argue to complement more descriptive
research, with a critical perspective (e.g., following Porto de Albuquerque et al.,
2021). This way, we aim to ultimately encourage organizations to deepen the
interconnectedness between the DT and ST.
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Table 1: Overview research agenda Digital Sustainability practices
Technology strategy Technology in use

Single case studies
»  Mapping linkages between practices
related to a specific tool connected
to sustainability related meanings
»  Obsetvation of practitioners
involved in the interlinked
practices, complemented with
probing on the ‘why’ of sayings and
doings
Alternative approach based on
‘Instructions to the double’
interviews

[Document analysis
> Establishing linkage between
meanings and digital technologies
» Intertextual analysis to track
evolvement of meaning and
interconnections to broader
discourse >

Interview study
»  Meaning making and connection to
digital technologies (across
departments)
» Internal readers of documents:
meaning consumption and impact
on practices

Comparative case study, organizations with a similar tool
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