N

N

The research landscape of ICT for sustainability:
harnessing digital technology for sustainable
development
Aiste Rugeviciute, Vincent Courboulay, Lorenz M Hilty

» To cite this version:

Aiste Rugeviciute, Vincent Courboulay, Lorenz M Hilty. The research landscape of ICT for sustain-
ability: harnessing digital technology for sustainable development. 2023. hal-04496466

HAL Id: hal-04496466
https://hal.science/hal-04496466

Preprint submitted on 8 Mar 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-04496466
https://hal.archives-ouvertes.fr

The research landscape of ICT for sustainability:
harnessing digital technology for sustainable
development

Pre-print version

1%t Aiste Rugeviciute
L3i laboratory
La Rochelle University
La Rochelle, France
aiste.rugeviciute @univ-Ir.fr

Abstract—Within the growing debate about sustainability is-
sues, a variety of research communities emerged to connect
the fields of sustainable development and ICT. Each of them
addresses the link between sustainable development and digital
technologies from a slightly different angle. However, the overlaps
and blurred boundaries in the scope of research exist. Taking
“Doughnut economics” as a foundation and inspired by the LES
model, we propose a new conceptual framework to structure
the ICT for Sustainability (ICT4S) research landscape. The
new model encompasses both environmental and social effects
in line with socio-ecological systems thinking. We go one step
further and propose to incorporate a decision-making dimension
to represent the research of the governance, strategies and policies
with respect to ICT effects. We proceed by exploring how this
framework could be used to position research fields and commu-
nities according to their scope of interest and, by doing so, find
synergies between research communities and within the ICT4S
landscape. Our aim is to contribute in creating tools to foster
dialogue and bridge fragmented research fields and communities
interested in ICT impacts on sustainable development.

Index Terms—Sustainable Development, ICT4S research land-
scape, LES model, Doughnut economics, digitalization

I. INTRODUCTION

There is a growing debate about the role of digital Infor-
mation and Communication Technology (ICT) in sustainable
development (Fig. 1). The ICT for Sustainability (ICT4S) con-
ference series started in 2013 [1] and has produced a number
of proceedings that presented research on many facets of the
link between ICT' and sustainability [2]. Hilty and Aebischer
[3] presented a first attempt to structure the emerging research
field ICT4S and its relationship to other research domains
which also question the role of digital technology and the
digital economy in sustainability. In this paper, we present
an update of this approach and propose a new conceptual
framework based on the Doughnut model [4] to structure
the research landscape of ICT4S and related fields. What

'In this paper “ICT” is used as a term to refer to all digital information and
communication technologies. It is used interchangeably with terms “digital
technology” and “IT”.
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research connected to digital technologies, their application
and impact, is being done and where are the white spots in
this interdisciplinary research landscape? The paper proceeds
along the following questions: 1) What definition and theory
of Sustainable Development should be chosen to clarify the
role of digital technologies with regard to this political goal?
2) How can we conceptualize the various impacts of ICT on
Sustainable Development? 3) How can we map the research
communities addressing the link between ICT and aspects of
Sustainable Development?
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Fig. 1. From 2000 there is a growing number of articles and conference
papers published regarding sustainability issues and different ICT topics.
SCOPUS database, only English articles and conference papers, keywords
used: ((“DIGITAL” OR “ICT” OR “COMPUTING” OR “INFORMATICS”)
AND (“SUSTAINABILITY” OR “SUSTAINABLE DEVELOPMENT")).

II. THEORIES ON SUSTAINABILITY

To make sustainable use of something means to use it in a
way that does not compromise its ability to fulfill its function
in the long term. Most people would agree to the idea that



human society should make sustainable use of this planet.
When people disagree about sustainability, then that may be
because:

o They are thinking of different time horizons (next year,
next two generations, eternity?);

o They may value things differently, resulting in different
priorities for what should be sustained (their own busi-
ness, local communities, their country, human rights, all
life on earth, etc.);

o They are making different assumptions about the possi-
bility of replacing the functions of the natural ecosystem
with technical solutions in the future (“everything will
be replaceable”, “some essential functions will never be
replaceable”, “technology won’t save us anyway”).

Time horizons, values, and assumptions about a technological
future make sustainability a rather relative concept [3]. In
an economic context, sustainability is often accompanied by
a substitutability (replaceability) discussion. In a political
context, the question of justice comes on top of the discus-
sion. Sustainable Development in particular requires finding
a balance between intra- and intergenerational justice under
resource constraints.

We therefore differentiate between the concept of sustain-
ability (as in “‘sustainable use”) and the normative-political
concept labelled “Sustainable Development”. To put it short,
Sustainable Development is sustainable use of the planet by
people under the condition of intra- and intergenerational
justice.

Different discussions emerged to structure the idea of Sus-
tainable Development. In development literature, Sustainable
Development is often seen as the process to sustain a healthy
economic, ecological and social system for human develop-
ment [5]. In numerous sources, Sustainable Development is
defined as a process depending on three pillars: economic,
social and environmental sustainability. This three-pillar model
suggests that sustainable development can be realized as the
balancing of trade-offs between seemingly equally important
goals within the three pillars. This has the disadvantage of
giving rise to simplistic solutions that lack a deeper analysis
of replaceability as well as an explicit reflection of the justice
question.

Alternative manifestations conceptualize the three aspects
(nature/environment, society, economy) as nested, acknowl-
edging that the economic system is part of human society and
human society is part of nature.

Yet the theoretical underpinnings of the three aspects (“pil-
lars”, “dimensions”) of sustainability and the idea of putting
them into some sort of “equilibrium” are far from clear, and
this representation is criticized for lacking rigor and being
embedded in political ideologies [6]. Some scholars have also
extended the notion of three dimensions and added additional
ones, such as institutional [7] or technical [8].

In recent years, an approach that more systematically relates
planetary and social boundaries with economic activity, called
“Doughnut Economics”, has been discussed. This theoretical
framework starts with the normative setting that “wellbeing

depends on enabling every person to lead a life of dignity and
opportunity, while safeguarding the integrity of Earth’s life-
supporting systems” [4]. Based on this framework, Sustainable
Development can be defined as a process that satisfies human
needs without overshooting planetary boundaries (Fig. 2).
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Fig. 2. The Doughnut of social and planetary boundaries. Credit: Kate
Raworth and Christian Guthier. CC-BY-SA 4.0

The outer boundary of the Doughnut, called the ecological
ceiling, consists of the 9 indicators defined by the planetary
boundaries’ framework proposed by scientists [9]. The inner
boundary, called the social foundation, consists of 12 social
priorities which overlap with the UN Sustainable Development
Goals (SDGs). A key feature of SDGs is that they are
interdependent and interlinked goals, meaning that achieving
one goal might lead to achieving another [5]. However, a
positive impact on one goal might equally produce negative
spill-over effects on other goals.

In the Doughnut model, economic goals are an integral part
of the social foundation. In our interpretation, the process of
staying within the safe operating space includes the decision-
making in all functional systems of human society, including
the economic, the political, the legal, the education system,
etc. The advantage of using this model lies in allowing for the
complexity of the global socio-ecological system and clearly
articulating that the main goal is human well-being, which is
seen as dependent on a variety of factors and not reduced to
GDP growth [10].

In this paper we position within the socio-ecological sys-
tems thinking based on the Doughnut framework and combine
it with existing conceptual frameworks of ICT impacts on
Sustainable Development.



III. STRUCTURING THE IMPACTS OF ICT ON SUSTAINABLE
DEVELOPMENT

The so-called first Kranzberg’s law states that technology is
neither good nor bad; nor is it neutral [11]. In order to assess
the impacts of any technology (digital ICT in our case) on the
success of reaching a given goal (Sustainable Development in
our case), we have to look at several aspects of the technology:

o The life cycle of the products involved, including extrac-
tion and processing of the raw materials, manufacturing,
distribution, use, recycling, and final disposal;

o The way these products are designed and how design
decisions influence the life cycle;

o The application of the technology, including the functions
it provides to its direct users and other stakeholders, what
it enables them to do;

o The long-term structural change enabled or driven by the
technology, how it transforms society and its functional
systems.

For the case of ICT, the production of the hardware requires
energy, other natural resources and human labor, which means
that the manufacturing phase of ICT has a direct negative
impact on the environment and creates positive or negative
effects for the people employed. The design of hardware and
software has long-lasting effects on the environment and peo-
ple through the whole life cycle, including enabling effects that
are fundamentally changing many application domains. The
omnipresence of ICT implies that these effects, which can be
positive or negative, are not constrained only to ICT industry,
but spill over to other sectors. As a result, the presence and
application of ICT lead to structural changes, influencing the
economic, legal, social and ecological environment.

In the existing literature there have been a few attempts
to propose frameworks to structure the complex relationship
between ICT and Sustainable Development. Berkhout and
Hertin [12] and Hilty [13] proposed the three orders of ICT
environmental effects and classified them in positive and
negative effects. Later evolutions of these frameworks took
a more neutral view [14] and a mention of societal side [3].
Other scholars proposed issue-specific [15] or scope-specific
[16] frameworks. While these frameworks have focused mostly
on ICT effects on the environment and do not account for the
influence of decision making, the present paper departs from
the extant literature by using the four aspects of technology
mentioned above to structure potential impacts and adding the
basic idea of the Doughnut model of having environmental and
social boundaries and a “safe and just space for humanity” in
between, which includes the decision making.

Before elaborating further on this framework, we provide a
condensed overview of the current discussion of the relation-
ship between ICT and Sustainable Development, which has
stimulated this new framework.

IV. SUSTAINABLE DEVELOPMENT IN THE ICT DISCOURSE

Many studies [17], [18] see ICT as merely an enabler to
advance sustainable development goals. In the UN SDGs,

for example, ICT is mentioned as instrumental in 4 goals.
However, the presumption of ICT’s neutrality suppresses ques-
tions about the values and politics of ICT themselves, making
their unsustainability invisible [19]. The research network
“Digitalization for Sustainability” argues that unless digital
technologies and practices are incorporated into a thoughtful
plan to replace or reduce harmful practices, it is unlikely that
sustainability goals will be achieved. Even if they are achieved,
it will likely be by chance rather than through a systematic and
deliberate sustainability program [20].

Dalal and Pauleen [21] take one step further and argue that
as technological pervasiveness advances in all spheres of our
lives, we have not succeeded in developing effective ways to
think about long-term impacts of technology-induced changes.
For the field of Information Systems (IS), they call for IS
wisdom which could help navigate the way in addressing
sustainability challenges while taking account of stakeholder
concerns, ethics, and long-term consequences in the research,
design, and implementation of ICT systems. Using Aristotle’s
3 approaches to knowledge—episteme, techne, and phronesis
— they argue that there is a lot of work already done on
the rational scientific knowledge of IS phenomena (episteme)
and on concrete practices of building ICT (techne). However,
they urge to introduce more “practical wisdom” (phronesis) in
IS research which would deliberate the foundational values
while responding to challenges created by the increasingly
more powerful field of ICT. Dalal and Pauleen focused on
the IS research field, and we believe that their argument about
wisdom should be extended to the whole ICT community.

Mann and colleagues [22] add a different angle to the
criticism in how sustainability is regarded by the ICT research
community. They argue that sustainability is too often treated
as environmental-only problems and then reduced to singular
problems, such as energy or carbon. They invite the research
community to prioritize “socioecological restoration”, taking
the position that systems are equally social as biophysical.
This is in line with our observation that the current attempts
to structure the ICT impacts are more focused towards envi-
ronmental effects rather than taking a more comprehensive
approach with regards to Sustainable Development. In ad-
dition, Santarius et al. [23] point that studies focusing on
different order of impacts fail to “discuss policy solutions that
systematically address all those levels”.

The need to include societal impacts and policy solutions
within the ICT for Sustainability research has been also
stressed in the original definition and scope of ICT4S, defined
in the “Conference Recommendations” formulated by the par-
ticipants of the first ICT4S conference: “The transformational
power of ICT can be used to make our patterns of production
and consumption more sustainable. However, the history of
technology has shown that increased energy efficiency does
not automatically contribute to sustainable development. Only
with targeted efforts on the part of politics, industry and
consumers will it be possible to unleash the true potential of
ICT to create a more sustainable society” [1, p. 284].

In 2015, Hilty and Aebischer [3] provided the first overview



of the scope that different research communities addressed in
their discourse about ICT and sustainability. They discussed
the overlaps and blurred boundaries between different research
fields, subfields and research communities.

Based on the above, the present paper attempts to address
the following existing limitations:

1) The misalignment of ICT and Sustainable Development
agendas;

2) The lack of inclusion of both types of ICT effects — to
society and to environment — in the same debate;

3) The lack of tools helping to position the research and
identify synergies with existing research communities to
systematically address sustainable development issues in
ICT discourses.

V. ICT4S LANDSCAPE MODEL

Inspired by the Doughnut model and building on the “LES
model” introduced by Hilty and Aebischer [3], we propose
a new conceptual framework to structure the research around
ICT and Sustainable Development (Fig. 3).

The vertical axis categorizes the effects stemming from ICT.
The LES model was based on “Lifecycle impacts, Enabling
impacts, and Structural impacts” (Fig. 4). In the new model,
we are adding a new level — design effects. In this vein, the
levels become:

1) Impacts of producing, operating and disposing of tech-
nology: As in the original model, this level “refers
to the effects caused by the physical actions needed
to produce the raw materials for ICT hardware, to
manufacture ICT hardware, to provide the electricity for
using ICT systems (including the electricity for non-
ICT infrastructures, such as cooling), to recycle ICT
hardware, and finally to dispose of non-recycled waste”
[3].

2) Impacts of designing technology: This refers to effects
resulting from design decisions taken in developing
hardware, software, data formats, system architectures,
user interfaces, etc.

3) Impacts of applying technology: Enabling impacts con-
cern the positive and negative effects resulting from
actions of users and other stakeholders that are enabled
when applying ICT.

4) Structural change: The final level refers to “ICT impacts
that lead to persistent changes observable at the macro
level. Structures emerge from the entirety of actions at
the micro level and, in turn, influence these actions” [3].

The horizontal axis is inspired by the Doughnut model. In
this regard we attempt to further the integration of Sustainable
Development agendas when discussing ICT effects. The mid-
dle column represents decision-making regarding ICT, the left
and right columns represent the impacts of ICT on the social
foundation (left side) and on the environmental ceiling (right
side). In the original Doughnut model, the space in between
social foundations and ecological ceiling is called “the safe and
just space for humanity”. Ensuring that this space is achieved

and maintained depends on decisions we, human-beings, make
and what type of impacts we generate on society and environ-
ment. Our model reflects this by introducing a decision-making
column in the center which influences “impact to society”
and “impact to environment”. While the columns “impact
to society” and “impact to environment” reflect the research
which covers the impacts of different ICT effects (what), the
“decision-making” column refers to research that investigates
purpose, decision-making, strategies, policies and governance
regarding ICT (so what).

IMPACT TO SOCIETY DECISION-MAKING ~ IMPACT TO ENVIRONMENT

IMPACT OF PRODUCING,

OPERATING AND DISPOSING
OF TECHNOLOGY « -

(DIRECT EFFECTS)
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TECHNOLOGY L | »

(DESIGN EFFECTS)

IMPACT OF APPLYING
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STRUCTURAL CHANGE
(SYSTEMIC EFFECTS) ¢m )

Fig. 3. ICT4S research landscape framework. Inspired by the Doughnut

model[4] and built on the “LES model” (Fig. 4).

In this vein, we attempt to create a conceptual framework
which reflects socio-ecological systems thinking and addresses
the previously identified limitation with regards to divided
discussions about environmental and social effects of ICT. At
the same time, the framework allows to put into perspective the
decision-making or governance processes needed for staying
within the “safe and just space for humanity” with regards to
all four levels of ICT effects.

VI. MAPPING RESEARCH COMMUNITIES USING THE
ICT4S LANDSCAPE MODEL

Given our proposed ICT4S landscape model, we explore
here how it could be used as a tool in structuring the existing
research communities interested in links between ICT and
Sustainable Development.

We have proceeded along the following steps:

1) Establishing a collection of articles representing a re-
search field or community. To identify the studies rel-
evant for the review, we conducted a keyword search
using Elsevier’s Scopus data base. Taking the research
field called “Green IT” as an example, we searched
for “TITLE-ABS-KEY ( “Green IT” OR “Green ICT”
OR “Green Computing”). Only English language papers
were included. If there were more than 200 results, we
excluded conference papers, conference reviews, edito-
rials and book chapters. Considering the multifaceted
subject of Sustainable Development and the wide rang-
ing application of ICT, the restrictions in the disciplinary
scope of the journals were applied only when there were
more than 1000 results. In that case, disciplines like
medicine or chemistry were excluded.
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2) Keyword analysis. The results were exported and ana-
lyzed using VOS software’> which allowed to construct
and visualize co-occurrence networks of main terms
corresponding to the social, environmental impacts or
decision-making process.

3) Definition analysis. By using the definitions proposed
by researchers in their papers, we cross-referenced our
findings in Step 2 and attempted to establish which order
of effects were covered by definitions. Recognizing that
definitions might change over time, priority was given to
the newest and most cited papers according to Scopus.

4) Cross-reference with literature review. Where possible,
systematic literature review papers were identified. Ac-
cording to Kitchenham and Charters [24], “A systematic
literature review is a means of evaluating and interpret-
ing all available research relevant to a particular research
question, topic area, or phenomenon of interest”. There-
fore, these types of papers were used to critically analyze
the existing scope of a research field and cross-reference
with our observations and interpretations from Steps 2
and 3.

Using the described methodology, we mapped eight research
communities on the proposed ICT4S landscape framework
(Fig. 5):

« Sustainable Software Engineering (SSE)

o Corporate Digital Responsibility (CDR)

e Green Information Systems
e Green ICT

2www.vosviewer.com/

o Environmental Informatics

 Sustainable HCI

e ICT & Ethics

o ICT for Development (ICT4D)

The model is not meant to present a hierarchy between
research domains or assign more importance to some fields
than to others. It is rather a tool to explore the likely overlaps
and establish potential synergies between separated research
communities.

In our example, the Sustainable Software Engineering (SSE)
community has been identified to focus on direct and design
effects of software on both society and environment and to
cover the questions of how to make decisions to maximize
the positive impact of software. The environmental side of
the questions is also covered by Green ICT community and
Environmental Informatics, and in that intersection an overlap
between some research exists. Whereas the decision-making
research around SSE might also fall within the interests
of researchers involved in Green IS or Corporate Digital
Responsibility fields.

Sustainable HCI (SHCI) is also interested in both types
of impacts — to society and to environment — and treats
the questions of how to design systems that contribute to
sustainable development. The origins of Sustainable HCI can
be traced to the CHI 2007 conference where E. Blevis [25]
argued that sustainability should be a central focus of Human-
Computer Interaction (HCI). Since then, this field has gained
momentum. A new emergent tendency in this field is to explore
non-anthropocentric angle, which considers non-human actors
as part of the social issues. Scuri et al. [26] argue that
this allowed to emphasize the interdependency of social and
environmental impacts and position SHCI research at their
intersection.

ICT & Ethics, on the other hand, is a very large field, focus-
ing mostly on ICT impacts to society and related governance.
This field covers a myriad of research topics such as data
governance issues which have also furthered the discourse
about ethics in Al, surveillance, privacy protection and ethics
of algorithms [27] and as such might overlap with SHCI and
Corporate Digital Responsibility research.

ICT for Development (ICT4D) also discusses the impact
of ICT to society, more precisely in addressing issues in the
development of low- and middle- income countries (LMICs),
which are often referred to as “the Global South”. The
research is centered around the question “how can ICT foster
development?” leading to a presumption that ICT has to play
a central role in solving development challenges. For a long
time ICT4D has been seen as a niche research area, but since
this field is gaining its maturity there have been suggestions
that it could find useful synergies with the more general IS
field in furthering important social agendas [28].

Corporate Digital Responsibility yet is a new field which fo-
cuses solely on decision-making process within organizations.
Recognizing that digitally induced impacts on society and
environment are of different nature when compared to other
technologies and that organizations do have a responsibility to
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Fig. 5. Example of mapping research communities using the ICT4S landscape model

act upon them [29] led to the development of this field, which
might find synergies with topics treated by Green IS or ICT
& Ethics communities.

It is not in the scope of this paper to pursue in providing
an exhaustive list of all research fields, communities and
subfields covering the subject of ICT and Sustainable Devel-
opment. Rather, we have attempted to illustrate the diversity
of the emerging research communities and to explore how the
proposed ICT4S landscape framework could be used to find
overlaps and boundaries between them to advance research
in a structured way. Table 1 contains the summary of a
larger set of communities that take interest in links between
ICT and Sustainable Development and which could also be
visually mapped on the framework, such as Sustainable Al,
Social Informatics, Community Informatics, ICT in STS and
Computational Sustainability.

VII. APPLICATIONS AND FURTHER RESEARCH

The proposed ICT4S landscape model aims to serve as a
framework for positioning research in the larger context of
Sustainable Development and ICT effects. We have illustrated
with examples how it can be used to establish a mapping of
research communities. With an exception of CDR field, the
discussed communities were selected based on the original
Hilty and Aebischer paper [3] in which the LES model
has been introduced. CDR and other research communities
mentioned in Table 1 were introduced based on the authors’
familiarity with them and on the secondary sources. Further
research using a Systematic Literature Review methodology
[24] would be worth considering to confirm and extend the
mapping.

We also hope that research communities will position them-
selves in this framework. This could stimulate a discussion and
encourage more clarity and structure in the whole field. In par-

ticular, it could help to advance the interdisciplinary dialogue
by identifying communities which investigate similar topics
from different perspectives and could complement each other.
The presented framework may also be useful in screening for
potential research gaps. Researchers may start with potential
research topics, look at different levels of impacts, and then
check the relevant research fields and communities to confirm
the existing research status.

VIII. CONCLUSIONS

While research on the links and implications of ICT on
Sustainable Development become increasingly complex, there
is a need for more structure and systematic knowledge to
develop interdisciplinary perspectives and to bridge gaps be-
tween already existing research communities.

This exploratory article proposed to use the Doughnut
model to clarify the role of digital technologies with regards
to Sustainable Development and, based on the LES model,
developed an extended conceptual framework to structure the
existing research around ICT effects and Sustainable Devel-
opment. While the Sustainable Development discourse often
refers to the three-pillar model, it has the disadvantage to
give rise to a simplistic notion of equal trade-offs between
environmental, social and economic goals. The Doughnut
model, on the other hand, characterizes the “safe and just
space for humanity” to be achieved only while respecting
environmental constraints (environmental ceiling) and social
foundations which involve the economic part of the societal
system. In the context of ICT, the above points could be
extended in finding ways to harness ICT as an enabler to
foster the well-being of all stakeholders (including future
generations) while at the same time mitigating the negative
impacts of ICT with respect to the existing ecological and
social boundaries.



Based on this view, we have proposed a conceptual frame-
work to structure the ICT4S research landscape. In addition
to direct, enabling and systemic effects of ICT, mentioned
in the LES model (and similar in earlier approaches), we
included design effects which result from choices made when
developing hardware, software, UX etc. We argued that the
resulting four types of effects in general manifest in positive
or negative impacts to society and to environment, but it
is the decision-making process which shapes the nature of
impacts. We pointed out that it is important to understand
and therefore to investigate how decisions around ICT af-
fect environmental and social impacts of ICT. The existing
academic discourse tends to isolate ICT impacts to society
from impacts to environment (and to overlook the impacts
that occur via changing decision-making processes), resulting
in a gap between ICT and sustainability agendas. To address
these limitations, we integrated the principles of the Doughnut
model in our framework. By proposing our new conceptual
framework to structure ICT4S landscape, we contribute to
expanding the conceptual tools available to help to bridge
research communities.

Using this conceptual framework, we have explored how
some of the existing research communities could be mapped
and how their scope could be defined in order to find synergies

with other communities. We hope that this model could also
contribute to the discussions about the scope of existing
research and raise new questions - such as: Do sustainable
Al or ICT & Ethics communities address the questions of
decision-making process by Al in creating a safer space for
humanity? What political strategies could help to align ICT
structural effects to both society and environment? — and allow
to identify some research gaps.

Our proposed framework and methodology do not come
without their limitations. The employed methodology to map
the research communities is based on secondary sources and
our own subjective interpretations. The research communities
presented in Figure 5 is only an example and not representing
the whole universe of research communities existing in the
intersection of ICT and Sustainable Development.

While this article has shown the challenge of structuring
the research around ICT and Sustainable Development, we
have also argued that it is an indispensable effort if we aim to
foster the interdisciplinary research that is needed to redirect
digitalization in the direction of Sustainable Development.
Only if research communities work together, can we harvest
the potential of ICT in a truly sustainable manner.
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TABLE I: Summary of a few communities that take interest in links between ICT and

Sustainable Development. List non-exhaustive.

Research Description Scope of ICT Scope of Examples of publishing
community P effects Impacts channels
Community The regearch of how ICT afte.cts .comm.um.tles [30] which also  Design effects Impact to The Journal of Community Tnfor-
. recognizes the community voice in designing the ICT systems . .
Informatics . soclety matics
[31]. Enabling effects
It is defined as aiming to “identify, formalize, and provide
. . . . Impact to
solutions to computational problems concerning the balancing societ
Computational of environmental, economic, and societal needs for a sustainable Enabline effects y Sustainable Computing: Infor-
sustainability future” [32]. By bringing computational ideas, thinking and & Impact to matics and Systems
methodologies, this field focuses on computational challenges en\gmnmem
to address environmental, economic and societal issues.
CDR “intends to minimize the adverse effects of digitalization
while maximizing the positive impacts of corporate digital .
Corporate activities. In this vein, CDR seeks to ensure an ethical and Direct effects
Digital responsible development, deployment, and use of digital tech- Desien effects Decision Business and Information Sys-
Responsibility nologies and data.” [33]. Even if the scholarly conceptualization g making tems Engineering
(CDR) of CDR is still in its infancy, it is perceived as an increasingly .
. . . . L Enabling effects
important subject for all economic actors in the realization of
their sustainable development policies [34][29].
Proceedings of Envirolnfo
Advances and new Trends
in  Environmental Informatics
The focus is on applying ICT for tasks of the environmental Desion effects (book series)
Environmental sector (environmental protection, management, research and S8 ) Impact to Journal of Environmental
informatics planning), but the field expanded towards research that also Enabline effects environment Informatics
reduces the environmental footprint of the ICT sector itself. &
Environmental Modelling and
Software
Proceedings of the iEMSs
In 2008, S. Murugesan defined “Green IT” as “the study and
Green ICT practice of designing, manufacturing, using, and disposing of .
(Often computers, servers, and associated subsystems [...] efficiently — Direct effects Proceedings of IEEE
synonymously and effectively with minimal or no impact on the environ- Impact to Communications In Computer
used with ment.” [36]. If Green ICT usually focuses on actions through  Design effects enfironment And Information Science P
Green which ICT could become more “environmentally friendly” some
Computing scholars distinguish it from Green by ICT (also: Green through  Enabling effects Sustainabilit
[35]) ICT) which, according to them, refers to ICT as an enabler for Y
sustainable development by means of ICT [37].
In comparison to Green ICT, Green IS promises “a much International  Conference  On
greater, organization-wide potential to measure, monitor, report Information Svstems
and reduce the firm’s environmental footprint, but the trans-  Direct effects Impact to . y
formation of the business with the help of Green IS requires a environment Sustainabilit
Green IS holistic long-term strategy.” Green IS strategy is defined as “the =~ Design effects ) ¥
organizational perspective on the investment in, deployment, Decision .
use and management of information systems (IS) in order to  Enabling effects making Ilflr;)\f/zieidlaimz?ﬁina?héongrrl:;f;
minimize the negative environmental impacts of IS, IS-enabled On Svstem Sciences
products and services, and business operations.” [38]. y
Under the name “ethics of computing”, ICT experts and philoso- Journal of Information
phers have bf.:en discussing ethical issues of demgmqg and using Design effects Tmpact to Communication  and  Ethics
computers since the 1970s, often with the practical aim to societ in Societ
. develop ethical guidelines or codes of conducts for professional . y y
ICT & Ethics S R Enabling effects
societies in the ICT field. An acceleration in digital development Decision Ethics And Information
has led to a more intense focus on data governance issues which Systemic effects mak{n Technolo
has also furthered the discourse about surveillance, privacy Y e ey
protection, ethics in Al, and ethics of algorithms [27]. Journal of Business Ethics
Impact to g:s:;;a?:l):m Technology  For
ICT for It addresses ways of how ICT helps to address issues in the  Enabling effects society P
Development development of low- and middle- income countries (LMICs), Electronic Journal of
(ICT4D which are often referred to as “the Global South” [28] Systemic effects Decision
making Information Systems In

Developing Countries




TABLE I — continued from previous page.

Research Description Scope of ICT Scope of Examples of publishing
community P effects Impacts channels
Science, Technology and Society (STS) studies include diverse Information Communication and
methods, disciplines and audiences and digital ICT is only one . .
. . . Direct effects Society
of the many technologies this domain explores. STS addresses Impact to
the role that science and technology play in the development, . P .
. o . . . Design effects society Philosophy and Technology
ICT in STS politics, and organization of the society and the way in which
social, political, and economic arrangements shape scientific . - .
. L - Enabling effects Decision Science Technology and Human
and technical work [39]. In this vein, STS explores the impacts makin Values
digital ICT has on society. Internet studies, social construction . &
. . . . - Systemic effects
of technology, social engineering, socio-cybernetics are the Science. Technology and Societ
research topics which can be found within the STS studies. ’ £y ¥
Impact to
Sustainable Al is defined as “a movement to foster change in the society
entire lifecycle of Al products (i.e. idea generation, training, re- Desien effects Journal Of Cleaner Production
. tuning, implementation, governance) towards greater ecological S8 ) Impact to
Sustainable Al . > L e . . .
integrity and social justice.” [40]. Researchers perceive that Al Enabline effects environment  Advances In Intelligent Systems
could act as an enabler to harness sustainable development and £ And Computing
at the same time its own footprint should be minimized [41]. Decision
making
In CHI 2007 conference, E.Blevis argued that sustainability Impact to Conference On Human Factors In
should be a central focus of Human-Computer Interaction socﬁet Computing Systems Proceedings
(HCI), presented the concept of Sustainable Interaction Design y
Sustainable (SDI) and reasoned that SDI could be viewed “as the notion that ~ Design effects Impact to DigitalTechnology And
HéI representations and interpretations of interaction design should en\f)ironment Sustainability —Engaging The
as well denote and account for the effects of a design on the  Enabling effects Paradox
environment and sustainable behaviors [25]. Since then this field Decision
has gained momentum and covered different perspectives on makin ACM Transactions On Computer
how HCI addressed Sustainable Development. 2 Human Interaction
Lecture Notes of the Institute
for Computer Sciences,
Social Informatics and
Design effects Telecommunications Engineering
Social “The interdisciplinary study of the design, uses and conse- Impact to
Informatics quences of information technologies that takes into account their ~ Enabling effects socI;e " Proceedings of the Association
interaction with institutional and cultural contexts” [42]. y for Information Science and
Systemic effects Technology
Communications in Computer
and Information Science
Impact to
society
Sustainable Sometimes also called “Green and Sustainable Software Engi-  Direct effects .
Software AR X . . Impact to ACM International Conference
. . neering”, it investigates the environmental and social effects of . . .
Engineering . . . . . environment  Proceeding Series
(SSE) software engineering practices. Design effects

Decision
making
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