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Abstract

Using action research methodology, this research
applies sustainability design principles in developing
digital sustainability designs for a public procurement
agency. The practical results indicate a design for
continuous process of sustainability goal setting
activities, ‘“‘greening” rather than “green.” This
process results in an organization that is continuously
resetting its green objectives, never fully satisfied by its
green achievements, it is always seeking to adopt the
next green goals on the horizon. These results are an
extension of the use of continuous quality improvement
in managing green and sustainable information
systems. Nevertheless, a greening organizational
process provides material evidence for satisfying EU
sustainability criteria while placing the organization in
a state of perpetual green leadership.

Keywords: Action Research, Green IT, Green IS,
Digital Sustainability, Design Principles.

1. Introduction

Sustainability refers to “meeting the needs of the
present without compromising the ability of future
generations to meet their own needs.” (United Nations
Brundtland Commission, 2024) The term is sometimes
used more expansively to refer to corporate abilities to
govern their environmental and social impacts (ESG) or
simply social responsibility. The term is sometimes used
more narrowly to refer to environmental sustainability
impacts or simply “green”. In the information systems
(IS) arena, the concept arose early in this century as
“green IS”, a term that often regards the use of
information systems to support achievement of
organizational or governmental green objectives.

Many organizations are in search of ways to
innovatively respond to current political, regulatory, and
other social pressures to become materially green (Shui
et al.,, 2024). But without massive resources and
authoritative latitude, the response cannot be disruptive,
revolutionary, or unconstrained (e.g., Dao et al., 2011) .
This dilemma embodies our research purpose: How can
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organizations become materially green; doing so
quickly while still responding effectively to social
demands?

There is considerable work that studies the role of
IS in attaining green achievements. But these are
typically extensive organizational and technological
changes and designs with specific applications, e.g.,
mobility (Ketter et al., 2023), smart cities (Sakurai &
Kokuryo, 2018), or energy: (Xu et al., 2024). There is a
gap in the literature when it comes to general
management processes that are materially effective in
initiating an enduring organizational dedication to
sustainability.

In the research reported below, we encounter
organizations that face a need to transform themselves
into green organizations. But they learned that being
green is a moving target (Mosier et al., 2022). Such a
transformation is less of a project, and more of a way of
life: greening rather than green. The state they seek is
not just an improved state, but rather a state of
continuous improvement. Continuous improvement has
long been a fundamental management process within
sustainability (Bazrkar & Moshiripour, 2021). The
international standard for a sustainability management
system (1SO 14004) is founded on the Deming Plan-Do-
Check-Act cycle (PDCA), still the prevalent continuous
quality improvement framework (Moen & Norman,
2009). While PDCA often focusses on primarily
improving the processes for achieving goals (and
secondarily improving the goals themselves), greening
organizations reverse this emphasis. A greening
organization recognizes that the sustainability goals will
always be changing, and the primary focus is on keeping
the goal set current and ambitious. Achieving the goals
becomes incidental to the process of continuously
resetting them.

As an example, consider the goal of traveling to the
moon in the most green and sustainable way. On the one
hand, continuous improvement primarily improves our
processes for sustainably traveling to the moon. Once
the moon is achieved, we might reset the goal to
sustainable Mars travel. On the other hand, the greening
notion primarily improves the goals. So, while
processes may be leading to advances toward
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sustainable travel to the moon, we might go ahead and
reset our goal early to sustainable travel to Mars. By the
time we reach the moon, the goal of sustainable moon
travel will have become incidental to the goal of
sustainable Mars travel.

Because the terminology above is broad and
encompassing, the notion of designing sustainability for
an organizational setting should also be considered a
broad and encompassing label for ideas such as
designing green IS, or designing IS that is
technologically sustainable, or ultimately designing
sustainable organizations as an IS context. For this
paper's purposes, we will adopt this broad meaning,
although our context is mainly IS and IS organizations.

There is little doubt that sustainability has grown
rapidly to critical importance in society. In terms of
academic interest, there were about 16,000 articles in
the ABI/Inform Collection using the term sustainability
in the previous three centuries. This publication level
grew to nearly 100,000 articles in the first decade of the
21st century, more than 400,000 in the second decade,
and surpassed this level in the first four years of the
(current) third decade.

The development and adoption of sustainability
design principles and theories would help organizations
and governments to address their responsibilities in
meeting their sustainability aims. For the paradigm of
design science research (DSR), the notion of
generalizing design principles to new settings is
commonly regarded as projection, a creative,
functionalist act of projecting the principles onto a new
goal set (Pries-Heje & Baskerville, 2019).

In this paper, we use design projection by using
previously developed sustainability design principles in
an organization that was strategically motivated to
achieve high levels of sustainability. The originally
published design principles were inspired by the Action
Design Research (ADR) core processes (Sein et al.,
2011); problem-formulation, design, and evaluation.
Using action research, the research reported below
found the principles evoked not only goals regarding
green achievements by an IS system, but also evoked
goals regarding the achievement of an organization
characterized by greening.

2. Theoretical background

With publications in sustainability arising at the
rate of 100,000 per year, a systematic review of the
entire sustainability literature is beyond the scope of this
paper. But there are Critical Concepts underpinning this
paper that we will review for the reader in sustainability
relevant to DSR in information systems and technology.

Primarily, for the non-expert the terminology is
somewhat unstable. Sustainability involves a set of

emergent phenomena with important social, economic,
environmental, and political impacts. Consequently, the
terminology is a bit dynamic. Using the refereed
literature, we selected a set of definitions that fit our
purpose. See Table 1.

From the UN perspective, the three outcomes of
sustainability are environmental, economic, and social.
These outcomes are framed in most business settings as
ESG. With growing emphasis on Corporate Social
Responsibility (CSR), a classic wicked problem arose:
measuring a firms “ESG-ness”. The measurement issue
has proved most problematic in finance, where interest
in ESG investing has grown substantially. Fudging the
initial metrics and ratings used to report sustainability,
greenwashing, led to widespread attempts at regulation
(Hirtenstein, 2021). (For examples of greenwashing, see
Budinsky & Bryant, 2013.) Sustainability ratings
agencies (e.g., MSCI) have weathered criticism in the
press (Klasa, 2022). Such criticisms hinge on the
emphasis on “material” versus “immaterial” issues:
“material sustainability issues usually require structural
changes that affect the business model, processes, and
products of a firm” (Maniora, 2018, p. 934). While these
metrics problems have mainly arisen in finance and
investing, the ratings can also be used in marketing and
engagements to establish whether an organization is
green; responsibly managing sustainability. For the
purposes of our research below, we can regard structural
changes in a firm’s sustainability processes as material
evidence of highly rated ESG performance.

Table 1. Definitions as adopted in this article.

Term Definition Source
Sustai- “Meeting the needs of the present (United

nability  without compromising the ability Nations
of future generations to meet Brundtland
their own needs.” Commissio

n, 2024)
Green IS “Configuring and applying ISto  (Kotlarsky

achieve environmental objectives etal., 2023,
through reducing the ecological ~ p. 938)
footprint of businesses and
supporting organizational
decision-making toward
sustainability, along with more
efficient economic performance.”
Green IT “Reducing the negative
environmental effects of IT by
using and disposing of IT
resources in an energy-efficient
and cost-effective manner,
enhancing energy efficiency,
diminishing emissions, and
reusing and recycling materials.”
“The development and
deployment of digital resources
and artifacts toward improving

(Kotlarsky
et al., 2023,
p. 938)

Digital
Sustai-
nability

(Kotlarsky
et al., 2023,
p. 938)
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the environment, society, and

economic welfare.”

“The selective disclosure of

information of a positive nature

regarding the environmental

performance of a specific (Zych et
organizational structure. al., 2021, p.
Inevitably linked to the above is  915)

the fact of not fully disclosing

negative information about these
activities.”

Green-
washing

2.1. Green IT, green IS and sustainability

Kotlarsky et al. (2023) develop the concept of
Digital Sustainability in a systematic literature review of
Green IT and Green IS publications. In general, the
earlier focus on physical systems is drawing attention
away from more contemporary views of the outcomes
of technology. Digital Sustainability is a broader,
umbrella concept that incorporates Green IS and Green
IT as its legacy pillars, while incorporating more
emergent research topics like socially responsible
corporate governance, societal changes, etc. Earlier
work by Seidel et al. (2017) backs this development: it
positions sustainability as the imperative, arguing that
Green IS is too often positioned as a kind of IS, while
sustainability is a desirable characteristic, a
requirement, or an aim of IS.

There are sustainability themes that are already
present in the IS literature. For example, the drivers for
the adoption of IS sustainable solutions; technologies
and systems in Green IT/IS; and approaches to
implementing Green IT/IS, etc. (Kotlarsky et al., 2023).

Consistently with the work by Kotlarsky et al.
(2023) and Seidel et al. (2017), a common theme in
previous research is the very slow adoption of Green IS,
both as a research topic and a IS practice. For example,
vom Brocke, Watson, et al. (2013) present five
directives that responsible IS academics should heed if
the field is to rise to the challenges of digital
sustainability. A further call-to-action came from vom
Brocke et al: “the IS discipline should investigate to
which extent existent approaches to IS development are
appropriate for the design of Green IS ... or what are
effective design approaches to develop IS that impact on
human actions about the environment” (vom Brocke,
Loos, et al., 2013, p. 295).

Some ten years later, the imperatives have grown:
“The IS field needs to consider expanding the discourse
around sustainability using the lens of digital
sustainability—a contemporary concept that reflects the
reality that digital technologies are increasingly shaping
our world and closely related to practice—while
building on the key advances established in the Green

IT and Green IS literature over the years. In particular,
researchers should consider questions around the
governance of digital sustainability, digital
sustainability performance, and digital sustainability
ecosystems” (Kotlarsky et al., 2023, p. 942).

Thus, if the previous work in Digital Sustainability
identifies a widening literature gap, and an intensifying
motivation to address these issues, the paper at hand
contributes to this challenge.

2.1. Reusing design principles

Gregor et al. (2020, p. 1622) define design
principles as “prescriptive statements that indicate how
to do something to achieve a goal”. These form a
“know-how” type of prescriptive knowledge. Meant to
explicate the rationale for decision decisions and convey
learning to the future practices of designers, design
principles have been expressed in a variety of forms;
some clear, some incomplete, and some confusing.

In this paper we will research the reuse of
previously published design principles in new settings.
In particular, we chose the area of design principles in
digital sustainability. Such reuse is a difficult topic.
Much DSR is necessarily directed at problems in
narrowly confined contexts. It is a necessity brought
about by the principles of incremental science, the
demands of industrial funding sources, and the necessity
to contain projects within the short time horizons of
temporally confined teams. Indeed, widely respected
academic publications are unused to publishing theory
reuse. In a manner similar to replication studies,
successful reuse will seem less novel than inventing new
design principles for different contexts. As a
consequence, there are few widely published studies of
the reuse of design principles.

Nevertheless, Kruse et al. (2022) developed a field
experiment to study why and how experienced
designers did and did not incorporate previously
developed design principles in a different context.
Based on this research, it does not appear that such
design principles are useless outside of their original
context. But the way these are used varies along two
dimensions: design behavior and application mode.
Behaviors regard how designers react in the presence of
given design principles. They may use these to
determine boundaries and concerns, to explore their
design context, to project the principles into their
context, and/or as a guide to organize their design
process. The application mode regards use the designers
find for the principles. These uses include a simple focus
in applying a design principle or principles to the
problem at hand, a selective focus in modifying a
principle or principles to fit the design problems, or as a
rationale for other design decisions.
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At a theoretical level, reuse of design principles
involves the principle’s originator and the principle’s
consumer. The originator can provide support for reuse
by expressing a generalized form of design decisions
that includes a normative form of the purpose, context,
mechanisms, and rationale (Gregor et al., 2020). From
there, we can focus on how the consumer reuses the
principle. While research has shown how DSR artifacts
can be generalized (Thomas et al., 2022), the
generalizability of design principles is different. Based
on work by Goodman (1955), Pries-Heje and
Baskerville (2019) show how design theories and
principles cannot be generalized in a manner similar to
normal scientific generalizability. Such principles are
used prescriptively; these are projected from a current
context into a future context (one containing the newly
designed artifact). Such projection activities are part of
the consumer’s design process.

This distinction is important because the focus of
successful projection shifts to the designer who is
reusing the principles, rather than the principles
themselves. Furthermore, it becomes the relationship
between the reuse of the principles and the outcome of
the reuse that embodies the comprehensive utility of the
reuse. In our research below, we discover how this
utility is critical for Digital Sustainability.

2.3. Designing Digital Sustainability

As described above, and despite thousands of
papers on sustainability, the research on digital
sustainability is still quite limited. Concomitantly, DSR
research into design principles for digital sustainability
is quite limited. Mostly the few works that are widely
published develop design principles for fairly narrow
contexts, readily consistent with reusing design
principles in similar contexts. Some examples providing
design principles for specific contexts of digital
sustainability systems include:

o Seidel et al. (2014) provide sample design
principles for Green E-communities

e Pan et al. (2021) describe six design principles
for Wildlife Management Analytics Systems

e Zampou et al. (2022) provide 16 design
principles for Energy & Carbon Management
Systems

e Schneider et al. (2023) provide eight design
principles for Green Data Mining Systems

In contrast, Pries-Heje et al. (2016) base a set of
sustainability design principles on Simon’s concept of
matching the inner and outer environments of artifacts
in the Science of Design (Simon, 1996). Using the

Action Design Research (ADR) model as an inspiration,
they developed eight Green IS design principles. They
use the term affordances referring to possible actions
that an actor can readily perceive. Table 2 presents the
design principles along with the relevant ADR stages.

Table 2. Design Principles , (Pries-Heje et al., 2016).

No  Design Principle (and Stage)
(Problem Formulation Stage)

1 The environment and the artefact match according to
the purpose at hand, designers must be able to
accommodate the environment.

2 Identify relevant affordances by engaging the
relevant stakeholders’ interaction with the artefact
and the ecological goals and abilities.

3 Delineate the “System” and the “Users” to
distinguish the artefact from its environment in order
to push the social aspects of the ecology across the
artifact’s interface and out of the inner environment.
(Design Stage)

4 Principle 4: Derive the sustainability fit functions for
inner environmental sustainability and outer
environmental sustainability based on definition of
system, environments, and user.

5 Principle 5: Ensure that the artefact provides proper
affordances for the sustainability of both inner &
outer environments. If there is environmental
instability, the affordances must deliver qualities of
resilience to both inner and outer environments

6 Principle 6: Designs prioritize the green features.
The green sustainability affordances are based on
the sustainability fit functions.

(Evaluation & Learning Stage)

7 Iteration of the appropriate design science evaluate-
and-learn cycle supports refinement and
improvement of satisfactory Green IS Designs

8 Green IS Designs occur in continuing iterations of
problem formulation, design, and
evaluation/learning that maintain the natural
ecological sustainability fit functions. Green IS
design is a process of sustainability-guided
emergence.

In the research below, we found these principles fit
the case because the contexts were similar. The base
context was Green IS, consistent with the early idea that
Green IS systems were a particular kind of system. The
aim of the case was the procurement of Green IS
systems, making the projection a close fit.

3. Research method
The work was initiated as engaged research (Van de
Ven, 2007) that followed an action research approach.

Action research originated in studies of group
psychology (Lewin, 1947), developing later into a social
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research method (Whyte et al., 1991) also used in
organizational and systems development (Schein,
1987). As a clinical perspective on research fieldwork,
Schein (1987) emphasized participatory organizational
problem-solving that interspersed team diagnosis,
interventions, and learning (i.e., evaluation). The
iterations in such clinical action research sometimes
engages different participants or organizations in each
iteration (Holwell, 2004).

The research setting involved university
researchers helping an organization to develop its
processes for procuring Green IS systems. After
considering alternative ways of designing Digital
Sustainability, we decided that an action research
approach would be ideal because of the prominence it
attached to the sociotechnical aspect of information
systems. It also emphasized validation through practical
efficacy. Using this research method, researchers
collaborate with practitioners in a mode in which
everyone has the same role as action researchers.

The client organization, KOMBIT, is a major
Danish organisation that is responsible for procuring
and operating 1T-systems for all 98 municipalities in
Denmark. See https://kombit.dk/ for further information
(in Danish).

We set up — KOMBIT and the University — an
agreement of how to work together in March 2023. In
this agreement the purpose of the collaboration is
described as follows: “The purpose of the collaboration
is to test a number of green principles with a view to
finding out whether they can be used to ensure that
KOMBIT's projects become greener and more
sustainable?”. And the next paragraph says:
“Concretely, the collaboration is about finding out how
the green principles can be translated into a tender
material and used in an already running project at
KOMBIT?”?

In the period following the researcher from the
University (co-author of this paper) worked nearly half
time in March and April 2023 where the two workshops
took place. And initial analysis of the findings was done
later in 2023 for a couple of weeks. In December 2023
a new collaboration agreement was signed between
KOMBIT and the University. Then followed in January-
february 2024 and intensive period also including
workshop no. 3. The collaboration still continues with
the researcher(s) from University enganging in this
research undertaking on average one week per month..

KOMBIT is an ideal current setting for research
into Digital Sustainability, not only because it is
involved in helping procure public information systems,
but also because there are impending changes in how
sustainability is reported to the European Commission
(EC). The EC defines Green Public Procurement as “a
process whereby public authorities seek to procure

goods, services and works with a reduced environmental
impact throughout their life cycle when compared to
goods, services and works with the same primary
function that would otherwise be procured” (European
Commission, 2024). Previously voluntary criteria and
reporting is shifting to mandatory minimum criteria and
compulsory reporting.

4. Findings

Early in the project, we decided to use the green
principles in Table 2 as a starting framework. Moreover,
because ADR is methodologically a close cousin of
action research, an action research approach strongly
fits the engagement.

4.1. Designing digital sustainability

We applied the eight green IT principles in a pilot study
with KOMBIT. For the initiation of the pilot study we
designed a one-day workshop where each of the six out
of eight principles was presented and then, facilitated by
a researcher (one author of this paper), reworked by the
practitioners. For example, in relation to Principle 1,
workshop participants drew a map of the context for the
IT-system being discussed. In relation to Principle 2,
participants identified all stakeholders now, and into the
future, where the system was going to be used. The one
day workshop format was a clinical engagement: linear,
rather than iterative. It could not include implementation
and evaluation; so the initial workshop was designed
without Principle 7 and Principle 8 (lessons learned and
guided emergence). Instead, Principles 7 and 8 guided
progression of ongoing interaction and iteration in
second and third workshops for two subesquent
projects. In this way, we engaged three projects,
carrying the experience of the first study forward to
iteration as a second project in the months following,
and in a third project nearly a year after the first
engagement with KOMBIT.

4.2. Workshop 1: Building and housing register

The first project we engaged was a project about the
Building and Housing Register (Bygnings og Bolig
Registeret, BBR). This project is maintaining an
existing register for all houses in Denmark. BBR has
existed since 1977 where the Danish Parliament passed
a law about registering information about all properties
in Denmark. Several hundred things are registered for
each and every house i.e. the number of m? for the
property as a whole, the number of m? in each and every
building on the property, the materials used for the
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buildings, the heating applied, etc. This existing system
was chosen to see if the green principles would apply
for a system that was not going to be (re-)procured soon.

The planned workshop took place March 13™, 2023.
The workshop led to a number of very fruitful
discussions. One was about a cloud solution versus a
local server to host the BBR-database; what would be
the sustainable solution? Another was about how often
data needs to be updated? Here we found that the update
is probably taking place way too often. A weekly update
or maybe a monthly update of data would probably be
suitable and much more sustainable. Third, we
discussed the monthly back-up to the National Statistics
Bureau: could that backup be limited to just changes or
did they really need the full back-up every time?

One key finding was that the workshop started
some very important discussions. But these discussions
didn’t finish on the workshop day. They continued in
weeks and months after. Hence, the process at the
workshop and what followed was much more important
than the specific product — the minutes of decisions
made — from the workshop.

An example of an issue that came up at the workshop
was that the project identified an error regarding the data
load to the National Statistics Bureau which has resulted
in a significant reduction in the energy consumption
associated with this process. The error was corrected a
few months after the workshop.

Another key finding came from discussing Principle
2 (thinking into the future): asking who would be the
future stakeholders and how will they be influenced in
relation to sustainability? Hence, this projecting into the
future was very beneficial.

Looking back nearly a year after the pilot study, this
project had a very positive but limited impact. The
limitation to the impact was especially caused by the
fact that it was an existing system that was not going to
be (re-)procured in the foreseeable future. Thus, there
was clear limit to how much could be changed in a more
sustainable way.

4.3. Workshop 2: Library system

The second project we engaged was a new Library
system to be used for all Danish libraries in the 98
municipalities. This was a new tender coming up — in
fact the invitation to bid was released to potential
suppliers March 8™, 2024. The initiating workshop
followed the first six green principles, taking place
March 30", 2023. Again, the principles were found to
be very useful in identifying areas for making the
procurement of a new library system. Three of the
important discussions at the workshop were:

(1) When placing the new library system within the
inner and outer environment (Principle 1) a discussion
of how a library system should work in the future
emerged. Thinking into the future (Principle 2) was also
a key finding. Today, libraries are mainly physical
buildings somewhere in the municipality. However,
within the last 10-15 years electronic books have
emerged and a huge amount of book loans are now
electronic. That development is in itself greener and
environmentally friendly. Hence, if the new system
encourages electronic loans of books instead of physical
book loans; how would that work? This discussion
continued in relation to Principle 2 and four future
scenarios emerged: a) libraries as cultural centers that
also have performances, art exhibitions, music concerts,
etc.; b) dispersed libraries with service points where
books are picked up in stores; c) on-demand services,
and d) virtual reality (VR) libraries. The discussion, not
to mention the effects and impacts, of these four
scenarios began at the workshop and continued in the
months afterwards.

(2) We also discussed whether the library, at its
core, is just a big reuse station for books: the whole
purpose was recycling books — a quite sustainable and
green perspective. Thus, another finding is that existing
systems might be more sustainable than digital systems
if we consider the whole life cycle.

(3) The user experience with a library came into
focus when we discussed Principle 5 (ensure
affordances). We concluded that the user experience of
walking into a library and being tempted to borrow a
book should be available everywhere, both physically
and virtually. We also decided that there should be an
App that makes it possible to borrow books by scanning
them.

A finding of the second workshop was again that
many interesting discussions had been initiated; but
there was a lack of knowledge on the day of the
workshop to make the right decisions. Some of the open
questions were (1) How much CO? and electricity do the
data centers use? (2) Which programs and software are
most sustainable/green? (3) How can we realize
effective searches? Finally, (4) what is most cost-
effective (e.g. in terms of CO? and electricity): online or
physical books? Sustainability depends on competing
production methods. On the one hand, there are raw
materials as well as energy and resources for printing
and binding a physical book. On the other hand, there is
the production of tablets and smartphones, plus the data
centers that store and deliver e-books. Another
sustainability concern is the distribution systems. On the
one hand, there is the transport of books. On the other
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hand, there is the energy consumption to run the
electronic devices and data centers. Yet another
sustainability concern is usage patterns. On the one
hand, there is energy consumption, e.g. lighting and
heating associated with reading the physical book. On
the other hand, there are CO? emissions associated with
the internet infrastructure and data transfer.

After the workshop, the project group at KOMBIT
continued work on developing the material for a tender
process. The action researcher (co-author of this paper)
was not directly involved in this process, but after the
600-page requirements specification was tendered (May
2024), interviewed five of the people involved. The
interviews revealed that using the workshops’ green
principles was inspirational in developing the tender’s
green requirements.

One example of the outcome of the workshop
discussion is Use Case no. 33 in the 600-page
requirements specification called “Hand in and forward
distance-loaned material”. The purpose is described as
follows: “To hand over distance-loaned material as well
as ensure the possibility of obtaining the least possible
transport”. The description is: “Distance-book borrower
hands over borrowed material after the end of lending in
the third-party system or User returns borrowed material
on behalf of the borrower in the System. When handing
in interlibrary material, the interlibrary loan is registered
as delivered both to the borrower, the lending library,
and the borrowing library.” Hence the idea is that a book
from a distant library in municipality A can be send to a
library in municipality B and loaned out to a borrower
in city B. But when the book is returned it does not have
to be transported back to A but can registered as handed
back and thereafter physically stored at site B (but still
belonging to library A). This use case will save a lot of
unnecessary transport and thereby saving CO? emission
by not transporting books back to the originating
libraries. Hence, this example of a formulated green
requirement is a direct outcome of the discussion at the
workshop about “sustainability concerns” relevant to
the distribution systems.

Another example of an outcome of the workshop is
a specific requirement named “Displaying large search
results.” This requirement is described as follows: “The
system must display 200 records by default. If the search
result is greater than 200 records, it must be possible to
choose to display the entire search result at once. The
system must show how many records are displayed and
the total number of records (e.g. ‘Showing 8 out of 8
results’).” The rationale for this requirement is “The
user must have the opportunity to refine his search
before the entire result is displayed.” This requirement

is clearly coming out of the discussion at the workshop
on “How can we realize effective searches?”

Reflecting on the second workshop, and the process
that followed, it is clear — one more time — that the
process is much more valuable than the product. What
really brings value is the process that initiates
sustainability thinking; starting greener search and
thought processes that go beyond the workshop; all the
way into the tender material with use cases and green
requirements.

Further, the predictions and projections of the
future that accompany discussions of the green
principles are of immense value. In fact, after the two
workshops that we ran with the green principles,
KOMBIT expressed interest in continued cooperation
through a future formalized research project. This
further engagement materialized in January 2024 in the
form of workshop no. 3.

4.4. Workshop 3: Building permit system

The third project we engaged in was a new system
to manage applications for building construction
permits. Anyone applying for building construction,
whether it be a specific citizen wanting to enlarge or
improve a house or a professional company applying to
build 200 new apartments, must use this system. Three
of the important discussions at this third workshop were:
(1) The system should not just be an application system.
It should help the municipal case-handler in the process
of going through the application and checking for
fulfillment of the green application requirements. (2)
There is a tendency to reuse building materials from
former buildings. On its own, that is very sustainable.
But how should it be handled in the system? How can
the system encourage reuse? (3) The existing system is
a kind of one size fits all system. There is probably a
need for a more contingent system that also considers
details from the required building material life-cycle
analysis.

After this third workshop it was decided to invite
for four focus group meetings to elaborate on the needs
and requirements for the building permits systems.
However, this very valuable process and the coding of
data from the focus groups falls outside the scope of this

paper.
4.4. Synthesizing the workshop findings
Across the three workshops, the findings frequently

question  whether an  organization’s  Digital
Sustainability is a process or a state. In interacting with
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KOMBIT, we found that the goal was less to make
KOMBIT a green enterprise than it was to make
KOMBIT a greening enterprise. For example, a green
organization might claim it has achieved less energy
use, less waste production, and less pollution. A
greening organization instead would claim it is
continuously reducing its energy use, continuously
reducing its waste production, and continuously
reducing pollution. And is exactly the latter that
characterizes KOMBIT as an organization. KOMBIT’s
engagement with this process suggested an organization
continuously greening: always seeking to be greener,
rather than an organization that had achieved its ultimate
green state.

The findings also suggest that projecting green
design principles into a future world might be futile
without projecting an accompanying design process.
That is, along with applying the design principles we
must include a process for applying the principles. Thus
a dual projection is required. In our case, action
research, as the basic process underlying the use of the
principles, becomes the process for greening the
KOMBIT organization.

5. Discussion

In the action research above, the magnetic attraction
for a continuous Digital Sustainability process may
seem novel, but it can find parallels in the experience of
green manufacturing organizations starting in the late
1980’s in Germany (Gaikwad & Sunnapwar, 2021). By
integrating quality management techniques such as
Total Quality Management (TQM), Lean Six Sigma,
and the underlying Deming PDCA, manufacturers could
fold sustainability development into  quality
management processes (Hassis et al., 2023). Such a
process approach “enables an organization to achieve
consistent results by identifying responsibilities,
objectives, resources and interfaces and managing
essential activities and their interactions as processes”
in both quality and sustainability (Hassis et al., 2023, p.
2583)

Consistent with 1SO 9001 (requirements for quality
management systems), our research above confirms that
organizational quality is a process rather than a state.
Likewise, consistent with 1SO 14004, our research
confirms that organizational sustainability is a process
rather than a state. Such robust, cyclical, digital
sustainability processes are a structural change in the
business processes of a firm. As such, these processes
serve as material evidence of highly rated Digital
Sustainability (Maniora, 2018). Nevertheless, despite
calls for TQM thinking for Green IT (Imasiku et al.,
2019), the integration of Green manufacturing, Lean

manufacturing, and Six Sigma is not yet prominent in
Green IS, Green IT, or Digital Sustainability (Gaikwad
& Sunnapwar, 2021).

Our research extends this previous work that
regards managing green information systems. We found
a need for processes to emphasize a robust, cyclical, and
critical reconsideration of sustainability goals. An
organization can go beyond the quest to become green;
indeed, beyond the promise of being green. Instead, an
organizational quest can set its goal to reach a state of
becoming ever greener. Such a goal seeks a state of
looking beyond current measures of green and
sustainable; seeking instead to be perpetually ready to
set new green, sustainability goals as soon as these can
be brought into sight.

This concept of a greening organization may
explain the lack of prominence previous research has
found in the adoption of continuous sustainability
improvement as noted above. The broad gap between
the current scale for sustainable goals and actual scale
of the sustainability problem may be overwhelming the
traditional notion of quality improvement.

The notion of an organization that is greening
establishes processes that bear a similarity to the early
days of agile software development. The scale of the
early dot-com problems brought an urgency to both
retain old, and seize new, market share through the
Internet. The scale of these problems was at once
overwhelmingly huge and impossibly complex. The
scale problem was eventually resolved with agile
techniques like incremental development, frequent
releases, and small-scope sprints. Greening invokes a
similar one-step-at-a-time strategy that constantly keeps
its focus on the goals on the horizon, without ignoring
the smaller incidental goals that are achievable here and
now.

In addition, the concept of dual projection is not
only intriguing; it also calls for a note of caution.
Together, green design principles and a compatible
green design process are a material indicator of
sustainability. Both are ideal. In our cases, the action
research method was adapted as an enabler for
organizational adoption of sustainability in their design
principles. There is no evidence at hand that the reverse
would be true. Sustainability in design starts with green
design principles. The enabling design process might be
little more than greenwashing without the foundational
design principles.

In terms of limitations and future research, the pilot
studies and the full initiating workshops in our research
used mainly sustainability design principles 1-6.
Because the three workshops involved different
organizations, two principles (Principle 7 and 8),
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important for evaluation and iteration, involved only the
researchers and KOMBIT participants who participated
in all three workshops. This feature of the clinical action
research design shifted full evaluation of the action
taking into future research settings: settings with less
complex and less urgent pressures. Future research is
needed to further validate the full action research cycle
and the full set of green design principles in a single
project rather than across multiple digital sustainability
projects.

The setting provided a public-private sectors
collaboration aimed at developing green IT. While our
findings may have legs in both sectors, the
generalizations are limited to theoretical statements that
must be translated and applied to other settings in future
research.

Action research designs have inherent limitations in
terms of controls. It is a holistic and naturalistic
approach characterized by interventions and delineated
by outcomes. It is clinical in its nature. In our cases, the
interventions involved both design principles and an
action research method. The outcomes were highly
satisfying to the stakeholders. Such action research
cannot discount a theory that it was something about the
character of these design principles alone, rather than
being the addition of method, that carried the outcomes.
For example, the design principles above were inspired
by ADR stages: Problem Formulation, Design, and
Evaluation & Learning. Future research is needed to
examine whether this framing alone leads to reuse.
Alternatively, the design principles themselves were
defined by Simon’s concept of matching the inner and
outer environments of artifacts. Future research is
needed to examine whether this defining concept alone
leads to reuse.

6. Conclusion

We applied previously developed sustainability
design principles in helping to design Digital
Sustainability for a public procurement agency that is in
search of Green IT. The design principles worked very
nicely and effectively. Nicely, in that the participants
were all very happy with the outcome of the workshops
using the principles. Effectively, in that applying the
principles led to the identification of new and important
issues related to the greening of the specific project as
well as the organization as a whole.

At the instance level, using the design principles
helped identify potential areas for making the IT
systems under consideration greener and more
sustainable. At the abstract level, the principles were
derived by using the concept of environmental

matching: matching the artifact’s inner environment to
its outer environment.

At a yet more general level there is an intriguing
outcome in the desire for a continuous process of
seeking sustainability in information systems:
“greening” rather than “green.” This process is similar
to the continuous quality management techniques
widespread in green manufacturing, yet thus far proving
to be a more challenging goal in information systems
specification, design, and development.
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