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A B S T R A C T   

In this paper, we present three current research projects that explore how digital transformation can be a positive 
force to help address the causes and mitigate the consequences of climate change. Drawing on the Scandinavian 
approach to information systems (IS), we advocate a stakeholder-centric approach that can help inform the 
climate change discourse and assist in developing green digital practices and services. Finally, we propose a 
research agenda stating that green IS researchers need to engage in co-creative collaborative research and that 
green IS research should focus on normative design theory, design principles, and actual designs.   

1. Introduction 

Climate change concerns everyone. Scholars and practitioners across 
the board are engaged in searching for solutions and ways to address 
causes and mitigate consequences. The information systems (IS) field is 
no exception (Singh & Sahu, 2020). For more than a decade, we have 
seen vivid discussions about how, on the one hand, digital technologies 
hurt the environment and how, on the other hand, we can use digital 
technology to improve the situation through green IS (Bengtsson & 
Ågerfalk, 2011). The latter stream of research has explored how we can 
use information technology for sustainable development and, thus, how 
digital transformation can become an integrated aspect of sustainability 
work. In this stream, we have seen fundamental papers framing the 
discourse (Melville, 2010; Watson, Boudreau, & Chen, 2010) as well as 
studies addressing specific industries (Kim, Hlee, & Joun, 2016), pro-
posing concrete solutions (Hasan, Smith, & Finnegan, 2017), and 
developing actionable design principles for certain types of systems 
(Seidel, Chandra Kruse, Székely, Gau, & Stieger, 2018). 

In the current paper, we follow this positive train of thought and 
argue that a green IS research perspective rooted in a Scandinavian 
tradition (Iivari & Lyytinen, 1998; Langefors, 1995) can contribute 
significantly to the climate change discourse and practice. Notably, 
“Scandinavian”, in this context, should not be understood in a 

geographical sense. Instead, the term captures the perspective and 
tradition that emerged in Scandinavia during the formative years of the 
IS discipline (Hirschheim & Klein, 2012). Such a perspective focuses on 
the various stakeholders and their needs and actions, often with eman-
cipation and democratisation objectives (Ågerfalk & Eriksson, 2006; 
Iivari & Lyytinen, 1998). It emphasises the need to involve people (the 
masses) in designing digital practices to promote positive change on the 
grand scale needed to address climate change. In this sense, it is an ac-
tion and design-oriented approach that seeks to inform understanding 
and improve the world. 

Drawing on the Scandinavian approach, the three authors of this 
paper are involved in several projects that study and design innovative 
services to help individuals make better choices and act more sustain-
ably in different situations. The current article builds on the authors’ 
experiences and provides three contemporary examples to illustrate the 
benefits of applying a stakeholder-centric perspective. Stakeholders 
appear in many roles, such as consumers, residents, citizens, policy-
makers, and information systems providers. This plethora of functions 
makes it essential to pay attention to similarities and differences be-
tween individuals and roles (Kamal, Weerakkody, & Irani, 2011). A 
stakeholder-centric perspective does not restrict itself to an individual 
level of analysis. Instead, it emphasises that we must address climate 
change at personal and societal levels in concert. Every individual is 
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responsible, but structures also need to be in place at the meso and 
macro levels (Serpa & Ferreira, 2019), both nationally and interna-
tionally. Although these structures are social and political to their na-
ture, they are increasingly constituted by digital infrastructures and 
platforms (Eriksson & Ågerfalk, 2021; Recker, Lukyanenko, Jabbari 
Sabegh, Samuel, & Castellanos, 2021; de Reuver et al., 2018). As such, 
they are a direct concern for IS scholars. 

In the remainder of the paper, we reflect on what a stakeholder- 
centric perspective contributes and what added value such a perspec-
tive may bring. We first introduce three current research studies on 
sustainable development in a Scandinavian context to ground the dis-
cussion. We then elaborate on how these examples provide insight into 
how a positive design view of IS can contribute to the climate change 
discourse and help improve practice. Finally, we propose a brief 
research agenda for stakeholder-centric green IS research. 

2. Three current examples of smart services for sustainable 
development 

2.1. Digital innovation for sustainable consumption 

The DISCO project (Digital Innovation for Sustainable Consumption) 
is part of a newly launched multidisciplinary graduate school on sus-
tainable development at Uppsala University’s Campus Gotland. The 
project investigates future shopping experiences at the nexus of (a) 
sustainable consumer behaviour, (b) data-driven innovation, and (c) 
nudging and persuasive design. 

The project focuses on the design of digital services to support and 
influence consumers’ decision making. Previous studies have shown that 
consumers’ purchasing decisions are driven mainly by hedonism and 
emotions (Rook & Fisher, 1995). Consumers can therefore be reluctant 
to change their consumption in a sustainable direction. On the other 
hand, if consumers have displayed a high degree of sustainable behav-
iour, they will likely continue this behaviour in the future (Verplanken & 
Aarts, 1999). Similarly, sustainable consumption encourages further 
sustainability measures due to positive feedback (Phipps et al., 2013). 
However, studies show that forced behaviour changes do not lead to 
long-term change (Prochaska et al., 2015). Therefore, it is necessary to 
anchor the behavioural change in consumers’ needs and conceptual 
world using different methods. The DISCO project focuses on the con-
sumer’s information processing in planning grocery purchases and 
buying opportunities in stores and online. Currently, consumers are 
usually informed about products’ environmental footprint through 
various labels and stickers. Unfortunately, these are somewhat impre-
cise and uninformative, especially considering all the refinement steps a 
product often goes through on its way from farm to fork. 

Grocery chains collect large amounts of consumer behaviour data 
that can be used for understanding and designing digital systems and 
services (Chen, Chiang, & Storey, 2012). Data availability creates ample 
opportunity to understand consumer experiences (Lemon & Verhoef, 
2016) and influence consumer behaviour. Persuasive design refers to 
digital technologies designed for behavioural influence (Oinas-Kukko-
nen & Harjumaa, 2009). From a consumer behaviour perspective, pos-
itive experiences of a new product or service motivate its use (Reynolds 
& Olson, 2001). However, much of today’s discussion concerns the 
adverse effects of such design when commercial forces are allowed to 
control (Kidron et al., 2018). The negative effects are particularly 
evident when large amounts of behavioural data, advanced analytics, 
and artificial intelligence are combined to push people in a direction of 
which they do not realise the consequences (Zuboff, 2015). By 
combining persuasive design with a stakeholder-centric perspective, the 
project develops knowledge about socially sustainable design for 
ecologically sustainable consumer behaviour. 

The project is carried out in close collaboration with a major Swedish 
grocery store chain. As the project unfolds, we expect to involve further 
stakeholders representing different stages and activities of the value 

chain (de Camargo Fiorini & Jabbour, 2017). Two PhD projects, sup-
ported by a team of senior researchers, form the core of the university’s 
involvement. One of the PhD students is enrolled in Business Studies 
(Marketing) and one in Information Systems. 

The project utilises a mix of methods, ranging from in-situ qualitative 
interviews and consumer surveys, via action design research, to data 
analytics using purchase data. The project is theoretically informed by 
consumer behaviour studies and information systems design theories, 
specifically persuasive design principles. 

The overall aim of the DISCO project is to examine how novel digital 
services can help consumers make more sustainable purchase decisions 
and act more sustainably (e.g. by choosing and buying the more sus-
tainable alternative). This way, the project develops knowledge about 
what influences consumers’ grocery purchase decision-making and how 
digital systems can facilitate, and even influence, purchase decision- 
making that contributes to sustainable development. 

2.2. Open and self-organising mechanisms for sustainable mobility as a 
service 

Mobility is at the core of sustainability initiatives with Mobility as a 
Service (MaaS) solutions as a significant design objective (Hensher et al., 
2020). In the Designing Open and Self Organising Mechanisms for 
Sustainable Mobility as a Service (OSMaaS) project, we study new ways 
to connect operators and travellers and how to use, for example, ma-
chine learning to make intelligent predictions and increase efficiency in 
the transportation of people and their goods. Sweden has only a few 
larger cities. Therefore, the challenge is rather how to create sustainable 
solutions in less populated areas. In the project, researchers, together 
with companies and travellers, explore how the development of MaaS 
platforms can learn from IS research on the design of digital platforms in 
the intersection of institutions, markets and technologies (Reuver et al., 
2018). We study, for instance, inhabitants in municipalities to learn 
about everyday mobility, how companies can use vehicle generated data 
for predicting mobility patterns during a workweek in a city to offer 
better sharing solutions, and how to develop new methods for sustain-
able business model innovation. 

The project is carried out in collaboration with four companies (two 
car OEMs and two mobility service providers) and three Swedish mu-
nicipalities. Researchers are organised in four sub-projects: technical 
design, design ethnography, business model innovation, and service 
design. In addition, the interdisciplinary research group works with 
travellers and companies providing vehicles, data, and mobility services. 
The project’s collaborative approach is informed by the engaged 
scholarship methodology(Van de Ven, 2018). Engaged scholarship was 
chosen for its potential to recognise the gap between theory and practice 
and offer concrete methods for enabling participation, sharing and 
knowledge transfer between industry and academia, which is an 
approach significant within Scandinavian IS research (Mathiassen & 
Nielsen, 2008). 

Following a Service-Dominant (SD) logic approach (Vargo & Lusch, 
2008), we define ‘users’ as all stakeholders involved in co-creating value 
on the platform. This approach means that researchers, companies, and 
travellers are stakeholders whose needs and actions influence the 
climate-change discourse and practice. 

To promote innovations for sustainable mobility, probes are being 
designed together with stakeholders. These probes will challenge 
existing behaviours and ways of organising and developing business 
models. The probes are informed by studies of users’ everyday mobility 
and attitudes towards transportation (Lindgren, Fors, Pink, & Bergquist, 
2019) and the analysis of large data sets of actual vehicle mobility 
patterns and expert interviews. An example of a probe designed by the 
project is Sharetopia. Future scenarios of a society dominated by a CO2 
reduction strategy form the basis of the probe: carbon credit allowances 
dictate what citizens and companies can and cannot do; companies 
compete to provide the most efficient carbon credit solutions. 
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Sharetopia does not propose a fixed scenario. Instead, the design is based 
on identifying tensions generated by the Sharetopia logic to understand 
how the tensions will affect future behaviour or business from each 
stakeholder’s perspective. Another example is an app based on a 
persuasive design approach where elderly users are encouraged to 
complement vehicle travels with exercise. Based on user profiles, the 
app recognises individual challenges, such as physical disabilities or 
mild cognitive impairment limitations. It then suggests appropriate al-
ternatives given the constraints and the context of the traveller’s 
everyday mobile life. 

2.3. Smart city planning and smart homes services 

Cities play a critical role in the sustainability and climate change 
discourse as part of both the problem and the solution. Under the label of 
smart cities, the last decade has raised high expectations regarding how 
ICT and digital artefacts, such as sensors, networks, Artificial Intelli-
gence, and applications of the Internet of Things, could help decrease the 
negative impact climate change has on the environment (Ismagilova, 
Hughes, Dwivedi, & Raman, 2019). However, to meet these expecta-
tions, it is crucial to understand the sustainability problem from 
different perspectives. We must develop and implement digital solutions 
desirable and useful to the person who will use them in the smart city or 
the smart home. Otherwise, anticipated behavioural changes and 
resource savings will not occur. Therefore, IS research is crucial to 
contribute to and complement the more technical perspective that 
dominates smart city development (Granath, Axelsson, & Melin, 2021). 
Smart city development requires a radical change of the city planning 
and governance processes (Gil-Garcia, Pardo, & Nam, 2015). A holistic 
view of urban planning calls for involving new stakeholders (Ruhlandt, 
2018). 

This project studied urban development in a Swedish city with 
approximately 160.000 inhabitants, from early planning to completion 
(Axelsson & Granath, 2018). What makes this urban development 
project unique and exciting in a smart city context is that it had a precise 
aim to develop a sustainable city district from the very beginning. As a 
result, the completion of the first part of the urban development project, 
consisting of 1.000 homes, saw the launch of Sweden’s most extensive 
urban living expo to date. The expo showed how to design and construct 
a city district to realise social and ecological sustainability goals. During 
the expo, 75.000 visitors saw 72 exhibitions. 

The urban development project aimed to develop an innovative and 
sustainable city district. It also introduced a new model for urban 
planning that involved unconventional internal and external stake-
holders. A focal point during our analysis of the empirical data was, thus, 
to identify all involved stakeholders and their relation to smartness in 
city planning (Gil-Garcia, Zhang, & Puron-Cid, 2016). In line with 
Ruhlandt (2018), we found that a new urban planning model implied 
the involvement of many stakeholders that would not usually be part of 
urban planning. In the project, there was a wider range of municipality 
actors (both politicians and civil servants in different subject areas) 
involved, but also private and public firms (in the design, construction, 
and energy sectors), researchers from several disciplines and future 
residents (Axelsson & Granath, 2018). 

We conducted a longitudinal case study for five years. During this 
time, we participated in meetings throughout the urban development 
process, studied policy and planning documents and media concerning 
the project, and conducted observations during the urban living expo; 
we visited and documented all 53 homes (apartments and houses) open 
to the public at the expo. The research approach, which was qualitative 
and interpretative (Walsham, 2006), aimed to understand smart home 
instances in practice. 

The project’s focus on social and ecological sustainability manifested 
itself in many ways, both in the planning process and its outcome. 
Regarding the new urban planning model, a central finding is that new 
stakeholder groups are important to involve in smart city planning, but 

this also adds complexity that must be recognised when starting projects 
with such sustainability ambitions. Regarding the outcome, social and 
ecological sustainability values are apparent in the building design when 
different types of houses are built on small land allotments, community 
houses and greenhouses are shared by the residents, together with car-
pools. A new kind of tunnel infrastructure (culvert) for power lines, 
fibre, water supply, sewage system, district heating, and waste man-
agement was also developed. In the homes, we identified various smart 
services and smart grid technology that were implemented so that the 
residents could live by the sustainable intentions of the city district. 
These included connected household appliances for remote use, digital 
locks and alarms, digital displays to handle and control energy con-
sumption, household robots, amusement media, connected energy so-
lutions (solar systems), and other connected objects and devices. 

3. Discussion 

The three example projects presented above focus on different soci-
etal sectors where smart services are developed and used to reach sus-
tainability goals. Even though the projects differ in research focus, 
methods, and timeframe, there are some valuable lessons to be learnt 
from these projects regarding stakeholders’ needs, actions, and 
involvement in service design. 

The sustainable consumption project is still in an early phase, but we 
can already see how the stakeholder network comes together, affording 
different possibilities and militating against others. The researchers 
formed the project based on two premises. First, it had to be a multi- 
disciplinary project involving at least two different departments 
within the university. This requirement, formulated by the research 
school management, meant that the project’s objectives were developed 
to contribute to both business studies and information systems research. 
Second, the research interests of the participating researchers suggested 
close collaboration with industry partners. This interest materialised 
early as contacts with one of Sweden’s leading grocery store chains and 
involved early discussion to frame and secure the partnership by 
formulating a joint project vision. In the meantime, the researchers 
reached out also to two other competing chains and elaborated potential 
for collaboration. At the time of writing, one of these potential partners 
has responded positively. However, formal participation in the project 
has not been decided and is up to discussion among the current partic-
ipants. The discussions so far illustrate two things. On the one hand, to 
contribute positively to the sustainable development of grocery shop-
ping, one needs to be inclusive and be prepared to work across tradi-
tional borders. But, on the other hand, one needs to respect the 
commercial interests of partners. Essentially, this sort of tension mani-
fests as a classical example of open innovation co-opetition (Branden-
burger & Nalebuff, 2011). Echoing Target 17.6 of the UN Sustainable 
Development Goals (United Nations, 2017), the more successful the 
project is in mobilising key players to work together and find joint so-
lutions, the greater the chance to contribute significantly to a sustain-
able future. 

In the open and self-organising mobility project, the stakeholders 
have different motivations for getting involved. The initial stakeholders 
were researchers and companies who jointly wanted to explore how a 
MaaS platform design can enhance the continuous integration of 
mobility services for multimodal mobility of people and their goods in a 
sustainable way. Since the project is organised in four sub-projects with 
a common overarching research question and goal, the different stake-
holders get opportunities to develop their particular interests while 
being informed by the activities in related sub-projects, which increases 
engagement. For example, the design ethnography research activities, 
involving people living in specific urban areas and municipalities, create 
input for how machine learning analysis of vehicle data provided by the 
companies can identify new opportunities for car sharing. A challenge is 
how to translate insights between different disciplines. Specific activity 
in the project deals with identifying core themes that can work as 
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boundary objects to connect the stakeholders. 
The Sharetopia probe allows researchers, travellers, and service 

providers to rethink current strategies, business models, and behaviour. 
For example, travellers become aware of their current mobility habits 
and get tools to see new and more sustainable options for their everyday 
travels. Collaboration in the project makes the companies aware that 
they, to be able to develop sustainable mobility solutions, must view 
themselves as part of an ecosystem where the power of open service 
innovation platforms comes from the co-creation of value from inde-
pendent service providers at a level hard to replicate by a single orga-
nisation (Boudreau, 2010; Lusch & Nambisan, 2015; Tiwana, 2014). 

The smart city project identified several key stakeholders. From the 
project launch, there was an explicit intention to widen the group of 
stakeholders involved to reach the project’s sustainability goals. How-
ever, this expansion had its challenges since the stakeholders’ stake and 
engagement varied widely. To the local politicians, this was a presti-
gious project that made them a very engaged stakeholder whose top 
priority was taking ecological and social sustainability into account. The 
energy company took a strong position in the project and participated 
actively. Their stake was to develop and test a new technical infra-
structure and find new sustainable business opportunities. The future 
residents, also identified as critical stakeholders, were approached early 
through physical citizen dialogues and social media events. However, 
their response was weak, and few people participated, which resulted in 
marginal involvement in the design of the smart home services. Instead, 
the smart home services were mainly designed and implemented by 
technology providers. 

Despite the involvement of many stakeholders in the smart city 
project, the example illustrates that stakeholders’ participation builds 
upon incentives. Incentives could, for example, be developing a climate- 
smart and sustainable city district, increasing profit and finding new 
business opportunities, or winning a good reputation or even an elec-
tion. An insight from this case is that successful stakeholder involvement 
requires an understanding of stakeholders’ differing reasons for partic-
ipation. It is not enough to invite stakeholders in the design process; 
there must also be clear incentives for them to participate. 

Besides addressing the importance of bringing stakeholders together 
and understanding their incentives for participating in smart service co- 
creation, the three projects also illustrate that the stakeholder-centric 
perspective implies an ethical dimension. Developing smart services to 
reach sustainability goals and mitigate climate change consequences is 
an overarching endeavour, but one must also acknowledge stakeholders’ 
differing incentives and drivers. Smart services for sustainable devel-
opment could, for example, threaten people’s integrity or force users to 
act in ways they would not have chosen themselves. Therefore, applying 
a stakeholder-centric perspective of smart service co-creation requires 
ethical concerns to be raised and addressed. The ethical perspective is 
even more apparent when considering the design orientation often 
inherent in the type of research we address (Dahlbom, 1996), especially 
when aiming to persuade or nudge people into behaving more sustain-
ably. From the above accounts, we see that all three projects contribute 
by informing the climate change discourse and directly addressing 
climate change through the design and co-creation of digital practices 
and smart services. Design is normative (Ågerfalk & Wiberg, 2018), and, 
therefore, researchers need continuously to monitor and factor the 
ethical dimension into research and design decisions. 

4. Conclusion and directions for the future 

This opinion paper shows how a stakeholder-centric perspective can 
contribute and add value to the climate change discourse and practice. 
The argument was grounded in the Scandinavian IS tradition. We argue 
that the global context and effort needed to address climate change re-
quires exploring different and emerging stakeholder constellations than 
the traditional notion of the user. 

We furthermore argue that IS research needs to develop a positive 

green IS research agenda. We suggest basing such an agenda on the 
following premises and assumptions:  

• A stakeholder-centric approach: Green IS researchers need to engage 
in co-creative collaborative research. Such engagement needs to be 
interdisciplinary, involve multiple stakeholders, and promote public 
engagement.  

• Informing, addressing, and acting: We need green IS research that 
informs the scholarly discourse and helps develop digital practices 
and smart services to mitigate climate change. We need to put good 
intentions into practice.  

• Design orientation: Green IS researchers need to be bold and go 
beyond description and prediction. Green IS needs to be normative 
and develop design theory, design principles, and actual designs. 

In this opinion article, we have focused on grocery consumer ser-
vices, mobility services and smart home services to illustrate how 
stakeholder-centric IS research contributes to mobilising people to act in 
ways that decrease their ecological footprint. The climate change situ-
ation demands tremendous adjustments on individual and societal levels 
and the development of new knowledge for a long time. On this journey, 
a positive green IS research agenda will provide helpful guidance. So let 
us explore such an agenda, and let us do it together. Time is ripe, and our 
contributions are urgent. 
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