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Abstract

Purpose: This study investigates how digital solutions for climate action are scaled
within and across Swedish municipalities. It explores the enabling and impeding
factors that influence the scaling process.

Theory: Three complementary theories, Diffusion of Innovation Theory,
Institutional Theory and Sociotechnical Systems Theory provided the theoretical
framework for the study.

Method: This study employed a qualitative research design based on deductive
thematic analysis of 321 pages of semi-structured interview transcripts from 11
Swedish municipalities participating in the Viable Cities program. Using
predefined themes, guided by the study’s theoretical framework and literature, we
applied Braun and Clarke’s (2006) six-step approach to identify patterns of adoption,
uptake, scaling, diffusion, and institutionalization. The data were secondarily
sourced from the Urban Twin Transition Centre and coded using Atlas.ti. Analysis
was guided by Diffusion of Innovations, Institutional Theory, and Sociotechnical
Systems Theory to explore enablers and barriers to digital climate solution scaling
in municipalities.

Results: Despite widespread piloting, most municipalities failed to institutionalize
digital tools. Symbolic adoption, conceptual confusion, and middle-management
resistance undermined scaling. Success hinged on leadership continuity, procedural
integration, and procurement leverage. Peer networks supported diffusion, but
capacity disparities limited uptake. True scaling occurred only when digital tools
became embedded in governance routines and budget frameworks.

Theoretical Contribution: This study advances theory by challenging the linearity
assumed in Diffusion of Innovations, emphasizing the need for post-adoption infra-
structure. It extends Institutional Theory by showing that isomorphic pressures alone
are insufficient without local agency and structural embedding. Sociotechnical
Systems Theory is deepened through insights on leadership stability,
interdepartmental coordination, and alignment between external mandates and inter-
nal workflows.

Limitations and future research: Future research should include more municipal-
ities and investigate the long-term viability of new technologies, at regional or
national levels. An evaluative study at the end of the Viable Cities programme is
recommended

Keywords

Digital Climate Solutions, Municipal Sustainability, Innovation, Diffusion and
Scaling, Institutional Theory, Sociotechnical Systems, Governance, Public Sector
Digitalization, Twin Transition.
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1 Introduction

The sections of this chapter are arranged to establish a systematic framework for this paper. It
begins with an examination of the study's background, including limitations of municipal initi-
atives related to climate digitalization. This is followed by the problem statement, research aim
and objectives, research question, limitations and a presentation of the structure of this thesis.

1.1 Background to the Study

Municipalities are widely recognized for their roles in reducing carbon footprint due to their
connection with localities, critical infrastructure, and regulatory power over urban planning, the
transport, and energy sectors and infrastructure (Bulkeley & Betsill, 2013; Seto et al., 2014).
Digital tools such as emission monitoring systems, digital twin visualizers and carbon budget-
ing platforms have recently been deployed in municipalities to improve decision-making and
policy compliance (Ziozias et al., 2023; Mergel et al., 2019)

Though global indices often rank Sweden highly in digital maturity (Rizk et al., 2024), munic-
ipalities struggle with participatory frameworks and coordination (Verdegem & Fuchs, 2013).
However, this is not an isolated case internationally but rather a common occurrence. In Indo-
nesia, the lack of coordinated services and cooperation between government agencies hinders
the effective implementation of Jambi Smart city project (Maulana et al., 2025), suggesting that
organizational mandate and structure are of equal importance as policy frameworks in the scal-
ing of digital tools.

Inconsistency in the application of digital tools for climate action among municipalities is com-
mon, despite the country having established national strategies, policies, legal frameworks.
(Verdegem & Fuchs, 2013)

Digitalization—the leveraging of digital technologies to improve and enhance organizations
processes—is a major vehicle for achievement of sustainable development goals in municipal-
ities. It supports data-driven decision-making, transparency, and operational efficiency (van der
Hoogen et al., 2024). However, many municipal digital initiatives fail to progress beyond pilot
stages due to resource constraints, siloed departments, and organizational inertia (Dunleavy et
al., 2006). Misaligned goals and weak interdepartmental coordination further hinder scaling
efforts (Kristianssen & Granberg, 2021; Magnusson et al., 2025). This gap between innovation
and institutionalization raises critical questions about what limits the long-term sustainability
of digital solutions in urban governance.

While many municipalities are experimenting with digital tools for climate action, few succeed
in moving from isolated pilots to sustained, organization-wide adoption (Ehnert et al., 2018;
Kivimaa et al., 2021). This scaling gap—the disconnect between innovation and long-term in-
tegration—has become a critical bottleneck in realizing the full potential of digitalization for
climate governance (Lindgren et al., 2019; Magnusson et al., 2025). Without effective scaling,
even the most promising tools risk becoming short-lived experiments with limited impact (De
Vries et al., 2016; van der Heijden, 2023). Understanding the organizational and institutional
dynamics that enable, or hinder scaling is therefore essential for achieving durable, systemic
change (Rogers, 2003). In the context of Swedish municipalities, where digital climate initia-
tives are often driven by temporary funding and fragmented governance, examining how digital



tools can be successfully scaled and institutionalized is especially relevant for both policy and
practice (Buylova et al., 2024; Kristiansen & Granberg, 2021).

Recently, there are growing calls to focus on barriers to the diffusion of digital climate tools
and the consideration of organizational, regulatory, and structural aspects (Kristianssen & Gran-
berg, 2021; Aboulkacim & Lemperos, 2023). Swedish digital transformation is often hindered
by siloed departments, weak leadership support, psychological and institutional inertia, and re-
sistance to change (Tangi et al., 2021). These findings are in line with broader research that
identifies a vicious circle of ambiguity in municipal governance, where fragmented responsi-
bilities, inconsistent operational routines, unclear mandates and deficient leadership support
prevent innovation (Poirier, 2023; Magnusson et al., 2025).

Considering the increasing tension between the potential for digital innovation scaling and
diffusion and the institutional constraints associated with municipal governance. The study
explores how these factors affect the scaling and institutionalization of digital tools for climate
actions in Swedish municipalities.

1.2 Problem Statement

Despite concerted efforts, municipalities still struggle to maintain innovation beyond initial
adoption (Selten & Klievink, 2024). The scalability of new digital tools for climate action by
municipalities is affected by obstacles ranging from substandard digital competency,
fragmented governance processes and misalignment between innovation goals and
organizational commitment (Lekkas & Souitaris, 2023). A “vicious circle of ambiguity” (Mag-
nusson et al., 2025, p.6-8) which manifests in form of unclear mandates, inconsistent leadership,
and structural silos hinder institutional transformation.

Diffusion initiatives through the European Union and national initiatives in Sweden, for exam-
ple, attempt to fill the gap in digital climate tool scalability but failure to consider the differences
in financial capacity and digital competency of staff members among its participants end up
impeding scalability (Buylova et al., 2024).

Although prior studies address municipal organizational capacity, there exists a research gap in
terms of integrating these aspects with internal obstacles, resistances, and cultural and
institutional inertia for the sustainability of digital climate tools for the long-term
operationalization (De Vries et al., 2016). Factors contributing to or hindering the scaling up of
urban climate action have not been the focus of many scholarly works (van der Heijden, 2023)

1.3 Purpose of the Study and Research Question

The aim of this study is to examine how Swedish municipalities are enabled or impeded in
operationalizing and sustaining digital tools used for climate action. It explores the scaling
process across municipal contexts. We pose the following research question: How are digital
solutions for climate action scaled within and across Swedish municipalities, and what factors
enable or constrain this process?



1.4 Scope of the Study

Although the findings are intended to inform broader discussions on digital innovation in the
public sector, particularly concerning digital technologies used in climate action, the study
focuses on Swedish municipalities. In Sweden, municipalities are the primary administrative
unit of government at the local level, charged with responsibility for providing welfare services
to residents. (Chapter 1, Sections 1 and 4 of the Swedish Local Government Act (1991:900).
The study does not assess the technical design of digital tools but rather highlights the factors
that enable or impede the scaling of digital tools for climate actions. Empirical material is drawn
from eleven Swedish municipalities participating in the Viable Cities programme, a national
innovation programme in Sweden, that is committed to climate neutral cities by 2030, partner-
ing with forty-eight municipalities, and collaborating with relevant national agencies to advance
the climate transition agenda.

1.5 Structure of the Thesis

This work consists of seven chapters. In Chapter 2, we review previous research related to our
research area, including consideration of municipal climate commitment, digital climate tools
in municipalities, innovation diffusion and inter-municipal learning, organizational enablers
and barriers, institutionalization and long-term diffusion. Chapter 3 focuses on the tripartite
theoretical framework that undergirds this study — diffusion of innovation theory, institutional
theory and sociotechnical systems theory. Chapter 4 describes the research methods, including
the research design, case selection, data collection and the data analysis, using thematic content
analysis. In Chapter 5, we discuss our findings, organized around five themes. We discuss the
findings through the lens of the three theoretical frameworks, Diffusion of Innovations, Insti-
tutional Theory, and Sociotechnical Systems Theory in chapter, theoretical contributions and
implications of the study for policy and practice in 6. Chapter 7 concludes with a summary of
the study limitations and areas for further research, and closes with some recommendations



2 Previous Research

This chapter contextualizes the research by providing background information on articles both
supportive and critical regarding the following topics: public sector governance, digital inno-
vation, diffusion, institutionalization and scaling theory in order to discover gaps this study
contributes to fill regarding scaling digital climate tools in Swedish municipalities including
the enablers and challenges related to it.

2.1 Municipal Climate Commitments

Municipalities are recognized as very important drivers in climate transition due to their control
over land use, infrastructure and public services (Bulkeley & Betsill, 2013; Seto et al., 2014).
International frameworks like the Paris Agreement and the Covenant of Mayors have reinforced
this role by urging local contributions to national and global targets (UNFCCC, 2015).

Though global indices often rank Sweden highly in digital transformation, municipalities strug-
gle with participatory frameworks and coordination which causes technical difficulties due to a
lack of transparency (Verdegem & Fuchs, 2013). However, this is not an isolated case interna-
tionally but rather a common occurrence. In Indonesia, the lack of coordinated services and
cooperation between government agencies hinder the effective implementation of Jambi Smart
city project (Maulana et al., 2025), suggesting that organizational mandate and structure are of
equal importance as policy frameworks in the scaling of digital tools.

In addition to their key role in citizen services and engagement, including infrastructure, logis-
tics, urban planning, energy and utility arrangements, municipalities are also pivotal in imple-
menting climate actions at the local level to ensure meeting sustainable development goals
globally. Their role in this regard is augmented by international accords, which have catalysed
over 100 cities globally to embark on voluntary climate commitments

Signing climate contracts, commitment documents in collaboration with other organizational
entities such as the EU, does not necessarily lead to practical applications of digital solutions
due to various reasons. The Climate City Contract (CCC) is a governance innovation tool to
help cities collaboratively address their barriers to accelerate transformative action and reach
climate neutrality by 2030. Although in general, both global as local in Sweden, several cities
have developed climate action plans during climate conferences the literature indicate a persis-
tent shortfall in execution (Aylett, 2015). Even in countries as Sweden, characterized by a
strong tradition of environmental policy, research demonstrates that ambitious climate objec-
tives are not matched by corresponding operational capacity or coordination between different
internal departments (Kristianssen & Granberg, 2021).

The emergence of urban networks like “Viable Cities” represents one of the mechanisms for
addressing capacity shortcomings and accelerating learning processes (Busch et al., 2018; van
der Heijden, 2023) by facilitating the exchange of ideas, instruments and practices across mu-
nicipalities. “Viable Cities” programme is a 2030 climate neutral initiative, comprised of 48
Swedish cities, collaborating for climate transition, in a network where they learn from each
other to create cities that are good for the people living there, as well as the economy, private
sector, public sector and environment, However, while participation in networks implies and
results in members adopting digital tools for climate actions such as dashboards, platforms and
data-enabling sensors also called as Internet of Things (IoT) sensors, it does not necessarily
guarantee successful implementation or institutional entrenchment



2.2 Digital climate tools in Municipalities

Digital climate tools facilitate the execution of climate action through the ability to track emis-
sions utilizing sensor-enabled dashboards and digital twin visualization enabling data-driven
decision-making while encouraging citizen participation through open platforms (Ahvenniemi
et al., 2017; Mergel et al., 2019).

Research suggests that superficial implementation without actual impact (symbolic adoption)
is the side effect of the belief that technology is the solution to every societal problem - techno-
solutionism (Saetra & Selinger, 2024). However, sustainability issues caused by digital technol-
ogy come with environmental sustainability concerns as in carbon emissions related to the con-
struction of digital infrastructure. The field of Digital Sustainability, promoting the creation of
environmentally friendly technologies and addressing sustainability has emerged to challenge
the various constraints discussed (Asif, 2024).

Previous studies have failed to find ways to navigate the complexities of technology uptake at
municipal levels, impeded by institutional contexts, caused by a narrow research focus aimed
at projecting technological availability over financial (funding), organizational (leadership) and
aspects such as digital competency among personnel (David et al., 2023). Innovation scaling is
the expansion of new technologies, their spread and integration into operational routines, struc-
ture and norms, beyond initial stages of adoption (Woltering et al. 2024). In technology
innovation, especially in the public sector, scaling is very relevant, without which technology
adoption will remain localized, for example within a municipality department where it is tried
as a pilot project. Scaling will make the solution available municipality wide or across munici-
palities. More than that, scaling is a precursor to institutionalization of new technologies (Moore
et al., 2015). Also, scaling multiplies impact and justifies the public investment in the technol-
ogy adoption.

The integration of tools into operational routines, structure and norms are known as scaling not
just replication in terms of governance (Bundgaard & Borrés, 2021;van Doren et al., 2018).

Failure to scale usually stems from an absence of leadership continuity, clarity of responsibili-
ties and monitoring frameworks (Menny et al., 2018; Newell et al., 2021). Furthermore, scaling
is divided into three typologies: horizontal, vertical, and deep. (Moore et al., 2015). In horizon-
tal scaling, successful innovations spread or are replicated across similar settings, for example
an energy monitoring digital tool successful in one municipality adopted in another. Van der
Heijden (2018)  explains the frontrunner paradox as pilots succeeding in well-funded and
capable cities while failing to translate the same result to other less resourced cities

2.3 Innovation Diffusion and Inter-Municipal Learning

Diffusion consists of emulation, learning, competition, coercion and normative alignment (Gra-
ham et al., 2013; Busch et al., 2018). Emulation is the replication of documentation or tools
that are successfully adopted among peers, motivated by ratings. Learning involves knowledge
diffusion through conferences, webinars and network meetings. Competition is about an organ-
izations adoption of innovation being driven by the desire to keep up with or outpace their
peers. In addition, Ensefiado (2023) argues that iterative and co-creative learning is most ef-
fective when cities adapt solutions to their local settings, so, it is imperative that tools be tailored
to local realities to be operational and valuable.

Taken together, inter-organizational learning serves as a foundation for scaling digital technol-
ogy. Factors such as adaptive capacity, collaborative structures and platforms accelerate this
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process. Networks enable impact across municipalities as well as other organizations both in
Sweden and beyond. The next section explores organizational factors that shape the adoption
and implementation of the new technology

2.4 Organizational Enablers and Barriers

Municipalities must address internal dynamics that are capable of exerting influence on the
scaling process, before they can move from piloting to scaling. This section outlines the ena-
blers and constraints they face. Experimentation, cross-departmental collaboration, and leader-
ship continuity are known as organizational enablers for technology adoption and scaling (Stone
et al., 2020).

Facilitators of technology adoption such as high-ranking authorities and governmental repre-
sentatives, have impact on policy and interdepartmental collaboration contributing to digital
climate technologies adaptation, with authorities exerting more significant influence. Research
indicates that municipalities with stable political support are enabled to adopt and sustain cli-
mate goals (Kristianssen & Granberg, 2021).

Resource bottlenecks, not limited to financial assets but including technical expertise, internal
and external personnel are critical for technology adoption are critical. A study indicated that
well-funded, digitally competent staff in specialized departments are better equipped for inno-
vation scalability (Wihlman et al., 2016). On the other hand, resource-constrained municipali-
ties, financially and personnel-wise, struggle with adoption (Moon, 2002).

Organizations with a culture of learning and experimentation in collaboration with the public
sector allow digital solutions to be modified and tested. The opposite applies if municipalities
avoid risk, which hampers progress (Leminen et al., 2020).

Enablers and barriers affect both the depth and adoption of digital climate tools. Vital elements
include capacity building, improving cross-departmental coordination and leadership. Mecha-
nisms that not only affect initial adoption, the scaling process but also the maintenance after the
technology’s proliferation (Stone et al., 2020; Menny et al., 2018).

2.5 Institutionalization and Long-Term Diffusion

Institutionalization in the public sector is a process of embedding new practices, rules and
norms into organizational routines and structures, and enabling them to gain legitimacy and
eventually become assumed as standard over time (Patalon & Wyczisk, 2024). In the context
of our study, situated in the public sector, institutionalization is about entrenching the digital
innovation into administrative processes, policies, and systems (David et al., 2023). This en-
sures that the newly adopted digital solution is significantly insulated from political considera-
tions or staff moves, project reversal, fund deprivation or outright termination of the project. It
helps guarantee the long-term viability of new digital solutions adopted by municipalities, as
digital tools so institutionalized are likely not going to be abandoned, having become part of
the municipality’s daily practices.

For institutionalization to happen, the diffusion of innovations requires integration of technol-
ogies into regular operations, regulatory frameworks and local governance (Mugenyi et al.,
2022). This requires the evolution of the digital solution from the pilot to an established
technology with ongoing maintenance and modification over time, the transition is the process
of institutionalization. In other cases, digital solutions are disseminated from consulting firms
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that help implementing and mentoring internal staff in technical competency regarding digital
tools.

The creation of dedicated sustainability or IT departments improves long-term viability, ensures
resource allocation and provides continuous support because of the ability to keep up with new
innovations (Westlund et al, 2020). Standardization of digital climate tool adoption allows for
operationalization and in turn the long-term viability of innovations, and public acceptance
earned through visibility using digital solutions simplifies its progress into governmental envi-
ronments (Kotter, 2012).

Organizations gain additional insights through lessons learned and reviews of completed pilot
projects, which provide a basis for reflections on challenges experienced, what worked, what
did not work and how the solutions could be transferred to a future project. They enable such
organizations to adapt procedures and institutionalize the process over time. (Kotter, 2012;
Moore et al., 2015). Depending on internal intentions, municipalities may opt for symbolic
adoption, superficial implementation without long-term support due to institutional pressures.
According to DiMaggio & Powell (1983) Institutional theory describes three different pres-
sures: First, coercive (for example, through contracts and policies, where EU funding persuades
municipalities to adopt and maintain specific solutions). Second, normative (associated with
professional norms and standards reinforced by associations and networks). Third, mimetic
(through mimicking peer cities or organizations). They all influence institutionalization.

The transformation of cultural norms and organizational thinking also referred to as ‘scaling
deep’ is relevant to the long-term operationalization of digital green technologies (Moore et al.,
2015). The cultural aspect concerns the internalization of digital tools' significance and em-
braces of data-driven processes in decision-making among staff. Continuous learning, partici-
pation and strategic alignment with both digital and climate focus across governance levels is
suggested for successful transformation.

2.6 Summary

Previous studies have extensively reported findings related to initial public sector innovation or
sustainability. Up to now, far too little attention has been paid to post-implementation research,
especially long-term viability and scaling of digital climate tools. In addition, there remains a
research gap with a holistic approach where policy, technological capability, organizational
culture, interorganizational learning and institutional contexts are considered. In this research,
we will address this gap
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3 Conceptual Framework

To understand how digital tools for climate actions are scaled within and across Swedish mu-
nicipalities, and the factors that enable or impede the process, this study draws on three com-
plementary theoretical frameworks: Diffusion of Innovation Theory, Institutional Theory and
Sociotechnical Systems Theory. A single theory cannot address the multi-dimensionality of
digital technology scaling, hence the need to have an integrated framework through the lens of
the three theories. Each lens contributes a distinct but interrelated understanding of the dynam-
ics of adoption, organizational behaviour and sociotechnical integration of digital climate tools.
Together, they reveal how technical potential, human dynamics and organizational norms in-
teract to either facilitate or impede long-term adoption (Greenhalgh et al., 2017). This integrated
approach recognizes that public sector innovation is deeply embedded in socio-political and
cultural environments, making it vital to contextualize technical deployments within their
broader institutional and human landscapes.

3.1 Diffusion of Innovation Theory

Diffusion of Innovation theory, originally developed by Rogers (1983, 2003), explains how new
ideas and technologies spread and become ingrained within a population or system. In our con-
text of municipal governance, Diffusion of Innovation highlights how digital climate tools, for
example emission dashboards or digital twins’ platforms are perceived, evaluated and adopted
by decision makers.

Adoption is usually dependent on several factors, key among them being relative advantage
(concerned with how the tool is better than the status quo), compatibility (how it aligns with
existing values and workflows), complexity (Is it difficult to understand or implement?), triala-
bility (related to how adapted to pilot-testing), and observability (which is concerned with how
visible and measurable the perceived benefits are)

These factors play out differently in different contexts, which explains why, at any point in
time, some municipalities could be at different stages of adoption based on their digital maturity
level, leadership openness and perceived risk of the innovation or otherwise.

Although this model assumes that decision-making is rational and downplays peculiar contex-
tual constraints, critics argue that in complex organizations like municipalities, institutional
rules, political pressures, and capacity issues significantly influence the rate of adoption (Green-
halgh et al., 2017; Lekkas & Souitaris, 2023). hence our study integrates a wider institutional
viewpoint

3.2 Institutional Theory

According to institutional theory, organizational behaviour towards adopting technological in-
novation is influenced by formal rules, societal norms and cultural expectations and isomor-
phism, linked to field-level institutional pressures that are usually assumed as standard (DiMag-
gio & Powell, 1983; Scott, 2001; Glynn & D’aunno, 2023). It emphasizes that adopting new
technologies requires both technological and institutional readiness (Chen & Filieri, 2024).

Therefore, regardless of the technical utility of innovations, their uptake and systemic integra-
tion in municipalities may be hindered by the abovementioned technological and institutional
dynamics. This view is echoed by Webster & Gardner (2019) and Zhang, Chen & Wang (2023),
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which underline the need for a convergence of technological and institutional forces to drive
innovation.

DiMaggio and Powell identified three very important sources of pressure, which they classified
as coercive, mimetic, and normative. Any or all of these could drive organizations' adoption of
technologies without full commitment or capacity to implement them effectively, thereby re-
sulting in symbolic adoption (Poirier, 2023).

This study examines both the institutional pressures at the field level that influence the decision-
making process of municipalities to deploy digital climate tools (DiMaggio & Powell, 1983)
and the subsequent institutionalisation process at the field level (Meyer & Rowan, 1977; Scott,
2014) to embed these tools in administrative structures and management practices.

This theory helps explain why adoption does not always lead to scaling or institutionalization.
Digital tools can be adopted in response to external pressures, but usually may remain loosely
linked to core routines, unless they are backed up by internal legitimacy, structural alignment
and sustained leadership

3.3 Sociotechnical Systems Theory

This theory demonstrates how human and technological systems depend on each other for op-
eration. Technical systems need to match social systems, which encompass people and organi-
zational practices and structures for adoption to succeed (Kirchner-Krath et al. 2024).

Digital solutions require successful integration with institutional routines and workflows and
people to be effective (Barrett and Oborn, 2018). For example, municipalities need to under-
stand that technical climate platforms will fail to function unless departments coordinate their
efforts and users receive proper training and match their existing governance procedures.

The sociotechnical framework focuses on real-world implementation needs by stressing the
importance of teamwork between departments and knowledge-sharing environments and effec-
tive leadership for successful scaling.

3.4 Integrating the Frameworks

This integrated framework addresses the study’s core concern: how and why digital climate
solutions scale—or stall—in municipalities. The framework synthesizes insights from three di-
mensions of analysis:

Table 1: Integrated Theoretical Framework

Dimension Theoretical Lens Analytical Focus

. : Diffusion of | Perceived value and
Adoption drivers . -

Innovations usability of tools

izational o External
Organizationa Institutional Theory External  pressures and
context internal norms
Implementation Sociotechnical Human-technical interac-
dynamics Systems Theory tions in scaling
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For instance, a digital twin platform for energy planning might achieve pilot success due to its
demonstrable return on investment (Dol) yet fail to scale if procurement protocols favour cost
over sustainability (Institutional barrier) or if staff lack the skills to interpret its simulations
(sociotechnical gap). Such cases underscore the intertwined nature of tools, rules, and people.

This three-pronged framework underlines that scaling up digital climate solutions is not just a
technical or political issue, but a negotiated process that is shaped by social institutions, organ-
isational structures and human engagement. (Greenhalgh et al., 2004; Scott, 2001; Mumford,
2000). The framework informs the data coding and thematic analysis presented in Chapters 4
and 5. It guides the categorization of findings into five interrelated dimensions: initial adoption,
organizational uptake, internal scaling, external diffusion and long-term institutionalization

14



4 Methodology

This chapter delineates the methodological framework employed to explore the scalability of
digital climate solutions within municipalities, including the research design, selection of cases,
methodologies for data collection and frameworks for analysis. Additionally, the chapter ad-
dresses ethical considerations and reflects on the limitations inherent in the chosen methodolo-
gies

4.1 Research Design

This study uses qualitative interview study and adopts semi-structured interviews to examine
how digital tools for climate actions are scaled within and across Swedish municipalities. This
design is suitable for examining complex social phenomena in real-life contexts (Crowe et al.
2011), such as the focus of our study. Semi-structured interviews allow for a thorough under-
standing of the views, interpretations and contextual knowledge of the participants - factors
which are difficult to capture by quantitative approaches.

4.2 Sample Selection

Eleven Swedish municipalities were selected based on their participation in the Viable Cities
programme. These municipalities are a mix of early adopters, latecomers and non-adopters of
digital tools for climate action. The selection was guided by purposive sampling to ensure var-
iation in scaling patterns, size and regional diversity. The selected municipalities include
Malmé, Goteborg, Uppsala, Stockholm, Eskilstuna, Kalmar, Orebro, Mariestad, Ostersund,
Borldnge and Umea. The Interviewees comprised of Project Managers, Process Leader, Devel-
opment Leader, Project Developer, Strategists (Head of Strategy, Strategic Planner, Strategic
Urban Planner)

4.3 Data Collection

The interview transcripts used in this study were originally collected by researchers at the Urban
Twin Transition Centre (UTTC), University of Gothenburg, as part of the Viable Cities project.
These researchers developed interview guides and conducted the interviews. These data were
made available to us for independent academic analysis. While we did not conduct the inter-
views ourselves, the transcripts had not been previously analyzed or published. We
therefore treated the data as secondary, and our use of them was aligned with the academic
collabo-ration framework established with UTTC. All efforts were made to preserve participant
anonymity and data confidentiality.

The transcripts' length varied from 13 to 41 pages and were generated from a set of semi-struc-
tured interviews. The duration of the interviews ranged from 33 minutes to 64 minutes. The
interviewees included strategists (n=5), project managers (n=5), and developmental process
leaders (n=3). Approximately 321 pages of transcripts were analyzed using Atlas.ti. The inter-
view had five sections on background, digitalization and twin transition, climate contracts and
investments, and collaboration within Viable Cities. The questions covered definitions,
integrations, strategies, collaboration with external parties on different matters, challenges,
both failed and successful examples.
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Initially, we planned to conduct interviews with respondents from the eleven municipalities
selected for the study. We developed the interview guide to probe deeper and address specific
aspects of our research questions and purpose. Unfortunately, only one out of eleven potential
interviewees responded to our email. Moreover, this respondent did not commit to participating
in the proposed inter-view. Additional contact was made with the eleven proposed interviewees
but there was still no response from any of them. So, due to this challenge, coupled with the
time constraints we faced, we could not conduct the interview. Therefore, in consultation with
our supervisors, we had to use existing secondary data from the UTTC for this study.

4.4 Thematic Analysis

This study used a deductive thematic analysis based on the six-step approach developed by
Braun and Clarke (2006). This method was appropriate given the theoretical basis of the study
and the intention to analyse the data through a predefined conceptual lens. The analysis was
theoretical and aimed at identifying patterns in the scaling of digital tools for climate actions
within and across Swedish municipalities.

Step 1: Familiarisation with the data: The first step was a thorough familiarity with the data set,
which consisted of 321 pages of interview transcripts provided by Viable Cities. Although the
interviews were pre-filmed, we carefully transcribed, translated, and reread each extract several
times. Notes and memos were taken to record initial reflections, and early ideas were discussed
in a collaborative way to ensure a deep understanding of the data.

Step 2: Generation of initial codes: A deductive coding strategy based on the theoretical frame-
work of the study was adopted. We started by identifying five predefined analytical topics —
initial adoption., organisational uptake, internal scaling, external diffusion and institutionalisa-
tion - from literature and the conceptual framework. Within this structure, we assigned descrip-
tive codes to the relevant extracts, municipality by municipality. During this Step, a total of 30
initial verification codes were created by the brain-storming process. These codes were later
reviewed, merged and refined to the final topic-specific codes that captured the key patterns of
the report. The coding framework of the encryption is contained in Appendix A.

Step 3: Searching and reviewing themes: We organised 30 refined codes around five overarch-
ing themes. The definitions of these themes were as follows:

Initial adoption: first decision of the municipality to introduce a digital tool, usually through a
pilot project, external funding or a partnership.

Organisational uptake: Wider community buy-in and internal support beyond the pilot team,
aligning the instrument with strategic priorities.

Internal scaling: Extend and integrate the tool across departments and levels of organisation
within the same municipality.

External diffusion: transfer or emulation of the instrument by other municipalities, often
through mandates, mutual networks or financial incentives.

Institutionalisation: long-term embedding of the instrument in formal procedures, budgets and
performance metrics, ensuring its sustainability.

Each quote or passage was mapped to one of these themes according to its importance and
relevance. This process allowed us to clearly link empirical data with the theoretical structure
of the study.
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Step 4: Defining and refining themes: As coding progressed, themes were constantly reviewed
and refined. We assessed whether the data on each theme addressed the research question in a
meaningful way, in particular the about the factors that enable or constrain the scaling of digital
tools for climate action

Step 5: Theoretical integration and conceptual anchoring: The conceptual
framework played a key role in maintaining the consistency of the analysis. While the themes
were predefined, the codes were derived inductively within these thematic boundaries, allowing
nuanced insight while preserving deductive integrity. We integrated the diffusion of innovation
theory, institutional theory and sociotechnical systems theory into our interpretation of the
coded material: Diffusion of innovation helps to frame how ideas and tools spread in a context.
Institutional Theory explains how formal rules and informal pressures shaping uptake and
sustainability. Sociotechnical Systems Theory highlights how digital tools interact with people,
organizational structures, and existing routines and decision-making processes within munici-
palities.

Step 6: Report preparation: Finally, we synthesized the coded and categorized data into five
analytical themes. Each theme was then analyzed in relation to the research question and fo-
cused on how the factors identified enabled or impeded the scaling of digital solutions. Repre-
sentative quotations were used to support the findings, and the interpretations were further de-
veloped in results and discussion chapters.
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5 Results

This chapter presents the empirical findings from interviews conducted with representatives
across 11 Swedish municipalities participating in the Viable Cities programme. Respondents
included Project Managers, Process Leaders, Development Leads, Project Developers, and
Strategic Planners in various roles.

The analysis was guided by a deductive thematic approach, using a coding framework informed
by the study’s theoretical foundations—Diffusion of Innovations, Institutional Theory, and So-
ciotechnical Systems Theory—as well as insights from prior research in the field. Accordingly,
the findings are structured around five predetermined themes: initial adoption, organizational
uptake, internal scaling, external diffusion, and institutionalization. These themes correspond
to sequential phases in the scaling process of digital climate solutions.

The table below summarizes key enablers and constraints identified within each phase. In the
sections that follow, these factors are discussed in relation to the experiences and perspectives

shared by municipal officers

Table 2 — Enablers and Constraints of Scaling

Scaling Stage Enablers Constraints
Initial Adoption - External funding (EU/national) | - Conceptual ambiguity
- Legal mandates - Weak strategic anchoring
- Pilot projects - Low internal competence
Organizational Uptake - Staff training - Poor communication
- Knowledge retention despite - Poor documentation
turnover - Lack of middle
- Learning forums management buy-in
- External collaboration
Internal Scaling - Strategic procurement - Limited resources
- Climate contracts - Funding discontinuity

- Educational partnerships
- Regional coordination

External Diffusion - Peer learning - Uneven diffusion
- Follower municipalities - Network disengagement
- Cross-sector partnerships
- National platforms

Institutionalization - Investment planning - Financial constraints
- multi-year strategy - Resistance to change
- Leadership continuity

- Consultants
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5.1 Initial Adoption: Framing and Launching Digital Climate
Tools

Pilot projects, supported through external funding from national or EU sources, were a domi-
nant approach for initiating digital climate innovations. These early initiatives allowed munic-
ipalities to test tools with minimal risk and political exposure. One respondent explained this
framing: “Small pilot ideas come up when you can test [...] One thing is to visualize the climate
impact from new construction” (Municipality 11). Others referenced collaborative university-
led pilots: “They have had this type of pilot project together with the Municipality, where they
have kind of tested different ones like this” (Municipality 4). Participation in national platforms
helped secure knowledge and resources to support piloting. “Climate neutral cities [...] part in
this exchange of experience and like knowledge [...] via websites [...] do pilot projects [...] find
funding for things that we would like to go ahead and test” (Municipality 4).

Despite these early opportunities, conceptual ambiguity about digitalization emerged as a major
barrier. Limited shared understanding led to strategic misalignment and inconsistent prioritiza-
tion. One response reflected this confusion: “Digitalization? [...] we haven't really gotten there
[...] it’s so easy to get stuck in such digital twins [...] ” (Municipality 10). Also, digitalization
was often perceived instrumentally or narrowly: “Digitalization is very far from what we in the
municipality have interpreted it as... That that's what our digitalization means” (Municipality
1). Another saw it as a tool, not a strategic agenda: “Digitalization more as a tool. A support...
not digitalization that is important, but rather digitalization of plans [...]” (Municipality 11).

Communication issues further weakened implementation efforts: “We have not put more effort
into communicating and clarifying what this initiative means” (Municipality 1).

Municipalities with necessary digital infrastructure lacked competent personnel to leverage and
manage them, hence it was difficult for them to adopt new technologies. “It’s impossible for us
to order anything [...] we don’t know what you can order if you don’t have that expertise”
(Municipality 9) “There are a lot of different systems that we want to familiarize ourselves
with” (Municipality 11).

Thus, while pilot funding and national platforms enabled experimentation, early adoption was
hindered by conceptual ambiguity, low digital literacy, and weak strategic communication. As
aresult, these early adoption experiences highlighted the importance of improving internal clar-
ity and capacity in order to progress from initial pilots toward broader organizational uptake of
digital climate tools.

5.2 Organizational Uptake: From Pilots to Practice

Once digital tools were piloted, successful organizational uptake required deliberate internal
coordination. Municipalities that developed formal or semi-formal collaboration structures—
such as transition labs and process forums—were better positioned to sustain and scale pilot
projects into operational routines.

One municipality reflected on this effort: “We meet at Transition Lab [ ...] just us process man-
agers [ ...] talk about things” (Municipality 1). These reflective platforms allowed process man-
agers to consolidate learnings, troubleshoot adoption issues, and align departmental perspec-
tives.
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In addition, external funding and continued involvement in collaborative projects (e.g., Horizon
Europe) reinforced organizational commitment and allowed tools to migrate from isolated trials
to multi-departmental functions. “We use EU funds or national funds [...] from Horizon [...]”

(Municipality 5).

Capacity-building was a recurring theme. Municipalities actively invested in upskilling initia-
tives to bridge the digital competence gap: “Digitalization becomes a question of a skills lift
for more than just maybe one or three people” (Municipality 1); “We have huge knowledge
gaps and potential to utilize the power of digitalization” (Municipality 8).

However, these processes faced several internal constraints. A lack of engagement from middle
management often impeded the horizontal scaling of tools. Without buy-in from operational
leaders, digital solutions remained siloed. “We really depend on getting our employees and
managers on board” (Municipality 4).

Furthermore, inadequate documentation practices and ambiguous implementation strategies
made it difficult for staff to act consistently: “Make sure that it is included in the documentation
[...] and clear to the civil servants” (Municipality 8).

In summary, internal collaboration spaces, targeted skills development, and supportive funding
facilitated uptake, while staff disengagement and weak documentation processes hindered long-
term anchoring of these tools. Overall, organizational uptake was supported by reflective col-
laboration, competence-building, and funding continuity, but hindered by fragmented manage-
rial engagement and weak implementation routines.

Addressing these organizational uptake issues was essential for municipalities to move beyond
isolated pilots and begin embedding digital climate tools into everyday practices — a step that
would pave the way for internal scaling

5.3 Internal Scaling - Embedding into Routine Structures

The section details how municipalities achieved internal scaling of digital tools for climate ac-
tion through integrating them into operational routines and policy frameworks.

Some municipalities were driven by the need to comply with contractual commitments or based
their approach in strategic procurement as a way to proactively drive new ideas, others used
collaboration, regional planning and internal learning structures to implement the embedding
process over time, while adapting to local institutional frameworks. Municipalities inserted
scaling into their internal administrative and financial processes, including incorporating it into
their procurement and service routines.

Beyond uptake, internal scaling required embedding digital tools into administrative routines,
procurement systems, and long-term planning instruments. Municipalities that formalized these
processes were able to advance beyond one-off implementations.

Multi-party collaboration agreements played a major enabling role in this stage. For instance,

some municipalities integrated climate planning into shared frameworks: “A/l three parties up-
date their parts [...] based on insights gained during the last year’s work” (Municipality 1).
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Strategic use of procurement was another powerful driver. By embedding digital expectations
into contracts, municipalities encouraged market innovation: “We write our procurements so
that [...] ask for something the market doesn't really demand yet but will” (Municipality 5).

A municipality — university partnership was formed with the goal of developing a game that
would be used for educating the public on the green transition: “We will develop a form of
digital game that will then help.” (Municipality 6). From a strategic perspective, Municipality
2 identified partnership with schools and universities as crucial for long-term impact. “A4 pro-
gram for schoolchildren [...] high school [...] the university.” (Municipality 2). These initia-
tives sought to mainstream sustainability thinking from early on.

However, internal scaling was not without friction. Funding uncertainty frequently interrupted
continuity. Without long-term budget lines or political mandates, scaled solutions remained
vulnerable. Additionally, fragmented leadership led to inconsistent implementation across de-
partments. Ultimately, municipalities succeeded in scaling when they formalized digital rou-
tines, leveraged education networks, and used strategic procurement. Failure to institutionalize
these efforts across leadership and funding mechanisms, however, limited long-term sustaina-
bility.

These challenges suggest that without stable funding streams, consistent leadership, and better
internal coordination, even well-embedded tools risked being abandoned. Facing these internal
constraints, many municipalities began to look outward to peers and networks for support, lead-
ing to the external diffusion of their digital climate innovations.

5.4 External Diffusion: Peer Learning and
Intermunicipal Influence

External scaling occurred through diffusion mechanisms including peer-learning, intermunici-
pal emulation, and national digitalization forums. Municipalities actively shared tools such as
climate dashboards and recycling mall concepts with others.

A notable success story highlighted this: “We were the first pilot municipality... a visualization
tool for climate change... cities included both in Sweden and internationally” (Municipality
2). Such visibility encouraged follower municipalities to adopt similar innovations. Structured
networks were essential to this process. Forums enabled problem-solving and exposed local
staff to different strategies: “Digitalization network in Sweden where they discuss with each
other [...] climate municipalities [...]” (Municipality 7).

Cross-sector collaboration also amplified the reach of innovations. “A4 lot of actors [...] public
sector but also in the construction industry [...] around climate-neutral construction and feed-
back” (Municipality 3). Nevertheless, the diffusion was uneven. Smaller or under-resourced
municipalities lacked the capacity to adopt well-documented innovations. “As soon as it starts
to get like tough times [...] all that good stuff falls away” (Municipality 5).

In essence, external diffusion was enhanced by access to cross-sector partnerships, peer learn-

ing, national and regional platforms , and follower municipalities emulating frontrunner.
Conversely, network disengagement and resource constraints accounted for uneven diffusion.
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The municipalities that leveraged these avenues managed to spread and scale their digital cli-
mate tools more effectively, laying groundwork for the final step of the journey: long-term
institutionalization.

5.5 Long-Term Institutionalization: Formalizing and sustain-
ing.

Institutionalization marked the transition from scaling to sustainability. It involved embedding
digital solutions into governance processes, budget routines, and administrative norms. Munic-
ipalities established formal climate efforts through structured investment plans and sustained
governance models.

The level of institutionalization varied between different contexts A few municipalities
achieved administrative integration of digital tools through their implementation of multi-year
climate strategies and their ability to maintain leadership continuity. Several municipalities
worked toward structured, replicable tools to embed climate action. Municipality 2 engaged
with consultants in a preliminary study involving creating a climate investment tool: “We have
a preliminary study now [...] look at clear climate investment plans.” Similarly, Municipality
10 partnered with a consultancy to model investment scenarios: “We have worked with [...]
Environmental Economic Controlled [...] modelling for Malmé.” Successful cases featured re-
curring coordination forums and strategic planning templates. “We have such an ongoing dis-
cussion group [...] some of us [...] meet and share our challenges” (Municipality 11). Some
municipalities introduced investment planning tools to ensure budget and policy alignment.
“We have a preliminary study now [...] look at clear climate investment plans” (Municipality
2); “Connect templates that show who will pay the cost of this? And who wins [...]” (Munici-
pality 11).

Long-term leadership stability, interdepartmental governance, and codified planning instru-
ments enabled long term institutionalization

On the other hand, cultural resistance and fiscal precarity remained significant obstacles. Lead-
ership transitions or shifting political will sometimes reversed prior progress. “We are going to
try new things [...] we meet resistance’” (Municipality 1).

Therefore, institutionalization was most effective where climate tools were embedded not just
into action plans, but into the governance fabric itself and routinized within the administrative
framework. Thus, municipalities that embedded climate digital tools into broader governance
logic and budgetary systems demonstrated stronger institutionalization. Those that treated dig-
ital innovation as project-based or consultant-driven faced setbacks when external support
ended or leadership priorities shifted. Institutionalization, therefore, marked not just the end of
the scaling journey but the point at which digital tools became part of how the municipality
functions—routinized, funded, and normalized in the broader administrative ecosystem.

5.6 Summary of Key Themes and their Interrelations

The five themes identified in this study reflect a clear trajectory in the scaling journey of digital
climate tools in municipalities. Initial adoption was enabled by external support and experimen-
tation but constrained by conceptual ambiguity and limited internal competence. Organizational
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uptake built on these pilots by formalizing internal coordination and investing in skills, yet
faced barriers from weak documentation and middle-management buy-in. Internal scaling then
involved embedding tools into municipal routines and educational outreach, though continuity
depended heavily on stable funding and leadership. These local efforts were complemented by
external diffusion through peer networks, EU collaborations, and cross-sector partnerships—
though disparities in capacity led to uneven uptake. Finally, institutionalization marked the
phase where digital tools became part of the governance architecture, supported by templates,
budget integration, and leadership continuity. Collectively, these themes show a layered, inter-
dependent process: each stage builds on the foundations of the previous one, revealing both
opportunities and vulnerabilities in municipalities’ digital climate transitions.
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6 Discussion

This study explored how digital tools for climate action are scaled within and across Swedish
municipalities. We addressed the question: “How are digital solutions for climate action scaled
within and across municipalities, and what factors enable or constrain this process?”

Informed by Diffusion of Innovation theory (Rogers, 2003), Institutional theory
(DiMaggio & Powell, 1983; Meyer & Rowan, 1977), and Sociotechnical Systems theory
(Mumford, 2000)— and public sector innovation literature more generally— we used a
deductive thematic analysis approach to shape our analysis around five fundamental stages of
the innovation scaling process: initial adoption, organizational uptake, internal scaling, external
diffusion, and institutionalization. These stages also served as conceptual lenses through which
to code, interpret, and analyze the interview transcripts. Each phase has revealed different ena-
bles and constraints, providing valuable insights into the organizational dynamics of public-
sector digitalization. In the following sections, we provide a thematic analysis organised
around the five phases, focusing on key findings and relating these to theoretical implications
and lessons learned for public digital innovation in general.

6.1 Framing and Motivations for Initial Adoption

The availability of national and European level funding to ease experimentation without polit-
ical risk reinforced Rogers’ (2003 ) diffusion characteristics of trialability and observability.
However, the digital tools were often adopted for legitimacy or perception rather than strategic
fit — echoing DiMaggio and Powell’s (1983) notion of symbolic adoption and Poirier’s (2023)
criticism of isomorphic mimicry. The lack of understanding of what digitalization is hampered
adoption. This is consistent with Sociotechnical Systems Theory (Mumford, 2000) view,
which emphasizes that the technologies systems will need sufficient organizational knowledge,
skills, willingness and alignment in order to be successful. Early adoption did not automatically
translate into ‘buy-in’ within the organisation or continuity — implications reminiscent of van
der Heijden’s (2018) caution that front-runner models are not necessarily easy to transfer if
without contextual fit and governance readiness. Unless it aligns with governance frameworks,
early adoption through grants and visibility does not automatically predict or translate to long-
term impact (Mugenyi et al., 2022; David et al., 2023).

Our results contest the implied assumption in diffusion literature that early adoption naturally
leads to long term integration (Moore, Riddell, & Vocisano, 2015). Also, our findings resonate
with the critique of symbolic adoption (DiMaggio & Powell, 1983; Poirier, 2023), where tools
are adopted to achieve legitimacy or to meet institutional pressures rather than to meet definite
needs. This was particularly noticed in municipalities lacking digital competence and internal
alignment necessary for effective and full utilization of such tools (Chen & Filieri, 2024).

6.2 Organizational Uptake: Moving from Projects to Systems

There is a continuous gap between initial project implementation and sustained institutional
integration. Continuous use of new digital tools depended on sustained, but not necessarily
tied, funding and individual champions at the helm for the newly introduced digital tool. Where
these facilitating conditions become non-existent—for example, where project funds ends or
champion personnel departed—some tools lost steam or found themselves pushed off to the
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side or became siloed and not widely adopted across organizations. These are in line with
sociotechnical system theory, which highlights the interdependence between technical systems
and the organisational contexts within which they are placed (Mumford, 2000).

Municipalities that have been more successful at integrating tools into their day-to-day opera-
tions seem to have institutionalized reporting provisions, on-going interdepartmental forums,
or climate coordination groups in place. These mechanisms helped translate isolated pilot
projects into organization-wide practice. This agrees with the findings of Menny et al. (2018)
and Stone et al. (2020) which emphasize the importance of organizational integration when
scaling.

The study showed that organizational uptake was an outcome of deliberately managed internal
co-ordination, regular learning venues and strategic leverage of external resourcing. The
Transition Labs and cross-departmental spaces provided a mechanism to surface previously
siloed pilot experiences to a broader operational discussion.

When uptake efforts were connected to decision-making systems and budgetary processes, they
gained traction within the organization. However, uptake was impeded due to a number of
reasons, including a deeply embedded organizational culture, funding issues, disengaged
middle-management and poor documentation. These constraints suggest that when innovations
are not formally integrated into budgeting or procurement or accountability regimes, they are
not insulated against uncertain future. These kinds of limitations support Mumford's (2000)
assertion that social systems as well as technical systems must align for innovation to scale.
Sociotechnical alignment through knowledge management, leadership support, and clear
processes proved to be crucial. This stage exemplifies the institutional paradox outlined by
Meyer and Rowan (1977), that if instruments are not institutionalized through routines and
accountability mechanisms, they may be formally introduced but decoupled from procedural
anchoring, stressing that even successful pilot projects can end up as orphans.

6.3 Internal Scaling - Embedding Tools into Operational
Routines

Internal scaling involves the incorporation of digital climate tools into procurement
routines, policy cycles, education programmes, as well as other cross departmental frameworks.
Municipalities that embedded digital tools in these domains were more likely to institutionalise
and regularise innovations.

Internal scaling worked best in environments with consistent policies, staffing levels and
leadership continuity. This finding reflects the concept of "scaling deep" (Moore et al., 2015),
which goes beyond simple growth and involves the transformation of organizational culture
and practices. This finding supports the concept of "scaling deep" (Moore et al., 2015), in other
words, not only stating growth but also building and adoption of organisational culture and
practices. The focus shifted more toward institutional alignment than technological scale (for
instance, when climate dashboards were embedded in departmental planning or annual
performance appraisals). Internal scaling was also driven by normative and mimetic isomor-
phism (DiMaggio & Powell, 1983), as municipalities imitated innovating or best practice tools
in the field, like Climate Contracts, even where they were non-mandatory, (voluntarily). While
not mandatory in a legal sense, these agreements inspired municipalities embed scaling into
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their organizations. Some incorporated scaling to procurement and service routine as an at-
tempt to shift practices

This agrees with Magnusson et al. (2025), who found that inconsistent governance clarity and
segmented reporting mechanisms in municipalities undermine the sustainability and institution-
alization of their digital transformation efforts. These obstacles emphasise that even for
voluntary, legitimacy-related approaches such as the climate contracts, institutional backing
remains very important in order to have the necessary resources and instruments to sustain it.
Internal scaling was compromised due to the absence of a secure budget, stable leadership, and
institutionalized administrative support. These difficulties highlight the importance of solid
institutional support, including support for resources to preserve the organization wide
adoption. In the absence of such support, internal scaling will be at the risk of disruption or
even terminated (DiMaggio & Powell, 1983; Meyer & Rowan, 1977). These results
demonstrate the reinforcing nature of the interrelationship highlighted by Sociotechnical

Systems Theory and the need for structure to support change—no matter how radical it may
be.

6.4 External Diffusion: The Limits of Isomorphic Influence

Municipalities engaged in intermunicipal collaboration and peer-learning initiatives in order to
tap into digital and climate-related innovations. The municipalities worked as two different
groups where "frontrunners" shared their innovations with the others and participated in their
networks and international collaborations to distribute tools and strategies.

Mimetic isomorphism often formed the basis of diffusion processes, and this without contextual
adoption, but via replication of what others did as to conform to field-level norms
(DiMaggio & Powell, 1983). The Swedish climate networks, and Viable City acted as ‘loose’
benchmarks and inspiration for municipalities. The research adds its voice to findings showing
that policy diffusion occurs due to learning and imitation, as well as normative pressure
(Busch et al. 2018).

Diffusion was not automatic for municipalities. Small municipalities were constrained by lack
of funds. The "front-runner" models were cost-prohibitive, impractical or unable to be
implemented. Our results indicate that peer learning, network participation, and visibility in
national platforms enabled diffusion, while asymmetries in resourcing and local capacity
constrained uptake. Resource-poor municipalities were unable to follow frontrunner’s models.
This echoes van der Heijden’s (2018) frontrunner paradox.

Network participation fostered experimentation, but successful adoption depended on
contextual adjustments, and sometimes on cross-municipal mentoring. Accordingly, this study
contributes to diffusion theory, showing that adoption through networks can only be successful
if it is underpinned by local capability, resourcing and governance alignment.

6.5 Institutionalization: From Adoption to Long Term

Institutionalization, which we defined as the sustained embeddedness of digital climate tools
in municipal governance, continued to be the most difficult phase, even for high-capacity
municipalities. Some managed to embed tools into KPIs and public dashboards; others
battled against cultural opposition and a loss of political patronage. This is consistent with
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previous work that noted that long-term innovation relies on maintained integration of
institutional structures and leadership (Magnusson et al., 2025)

This phase demonstrates coercive isomorphism and its limitations (for example, from
national climate policies): the fact that coercive pressures from national-level mandates
produced superficial compliance, but without entrenched routines, leadership stability, and
budgetary embedding, the adoption of many of the tools were rendered peripheral
(Meyer & Rowan, 1977). Coercive pressures such as national adaptation policies can drive the
uptake of new digital tools, but not necessarily lead to their institutionalization. Others
managed to routinize innovations by institutionalizing them in the form of Key Performance
Indicators, annual budgets or procurement rules, illustrating the pathway from experimentation
to systemic change.

The findings provide support for the theory of institutional isomorphism proposed by
DiMaggio and Powell (1983), in that municipalities may adopt solutions to meet externally
imposed criteria or standards or mandates but do not necessarily continue maintaining them
without continuous political or financial support. While they can spur adoption, coercive
measures (e.g. national adaptation policies) do not guarantee deep integration. This study
advances theory in this domain of research by suggesting that while Diffusion theory
explains initial uptake, it must be contextualized within institutional limitations. Institutional
theory helps us understand why municipalities adopt tools for legitimacy, but do not scale.
Sociotechnical theory brings to light hidden enablers of success—for example, workflow,
leadership and learning capability.

In doing so, our results question the linearity of Diffusion of Innovations (Rogers, 2003) and
suggest that adoption is not synonymous to long-term success. Instead, public sector depends
on ongoing organisational commitment, resource alignment and systemic institutionalisation.
Furthermore, the claim by Magnusson et al. (2025) that formal mandates are not enough in
themselves to guarantee results is echoed in our results. Institutional Theory is further
developed, because findings from our study indicate that legitimacy seeking-behaviour must be
supported by internally entrenched structures and routines. Sociotechnical Systems Theory also
emphasizes that digital tools risk remaining at the periphery unless workflows, leadership, and
infrastructure are aligned.

6.6 Complexity of Scaling Digital Tools in the Public Sector

Our study highlights the complex organizational realities that make it difficult to scale digital
tools in public sector organizations, particularly municipalities engaged in climate action. While
several enablers facilitated experimentation and partial uptake, sustained scaling and
institutionalization proved far more elusive. These findings challenge linear assumptions within
traditional diffusion models and underscore the importance of organizational readiness,
institutional anchoring, and sociotechnical alignment. We restate here the interplay of the
enablers and impediments of the scaling process within and across the municipalities.

Among the key enablers was the availability of external funding and visibility through
innovation networks like Viable Cities. These resources reduced the perceived risk of adoption,
aligning with Rogers (2003) Diffusion of Innovations theory, particularly the attributes of
trialability and observability, which suggest that innovations spread more easily when they can
be tested and their benefits seen. However, our findings also affirm critiques of this model by
van der Heijden (2018) and Mugenyi et al. (2022), who caution against equating early adoption
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with long-term impact. In our study, initial adoption was frequently symbolic or legitimacy-
driven, confirming DiMaggio and Powell’s (1983) concept of mimetic isomorphism—where
organizations imitate others to appear modern or progressive without developing internal
capacity.

Internal coordination mechanisms—such as Transition Labs—acted as important enablers of
organizational uptake by providing reflective spaces for learning and adaptation. This supports
Sociotechnical Systems Theory (Mumford, 2000), which emphasizes the need for simultaneous
development of social structures (leadership, communication, learning routines) alongside
technical systems. Municipalities that institutionalized such coordination were better able to
translate pilot experiences into broader organizational practices. Moreover, strategic use of
public procurement became a powerful tool for some municipalities to push climate — oriented
innovation in the market—an approach supported by Moore et al. (2015) in their emphasis on
“scaling deep” through procedural change rather than just technological spread.

Municipalities also pursued cross-departmental alignment and educational partnerships to
embed digital tools within governance and social culture. These findings align with normative
isomorphism (DiMaggio & Powell, 1983), whereby shared values and norms—Ilike climate
responsibility—drive voluntary convergence around sustainability goals. Educational programs
targeting schoolchildren and university students facilitated long-term cultural normalization,
reinforcing the multi-scalar nature of effective digital transformation.

Despite these enablers, several systemic barriers undermined scaling. Symbolic adoption, while
useful for external legitimacy, often led to shallow implementation without internal
commitment—echoing Meyer and Rowan’s (1977) notion of decoupling, where formal
structures are adopted without changing actual practices. This decoupling was evident where
digital tools were piloted but not integrated into standard operating procedures. A significant
impediment was the lack of middle-management buy-in, which created a disconnect between
innovation units and operational departments. This gap stalled internal diffusion and limited
routinization—an issue deeply rooted in sociotechnical misalignment (Mumford, 2000).

Conceptual ambiguity about digitalization further hindered strategy and clarity. Without shared
understanding across departments, municipalities struggled to coordinate actions or scale
initiatives effectively. Funding fragility also posed a recurring challenge. Short-term grants
initiated many projects, but without follow-up financing or institutional support, the momentum
often collapsed. This mirrors institutional theory’s view that coercive pressures (e.g., national
mandates or policy deadlines) may trigger adoption but cannot guarantee sustainability without
local ownership and capacity (Magnusson et al., 2025).

Another critical impediment was uneven capacity across municipalities. While frontrunners
could afford dedicated staff and infrastructure, smaller or resource-strapped municipalities
struggled to replicate or adapt peer successes. This supports the “frontrunner paradox”
identified by van der Heijden (2018), which notes that highly visible innovation leaders can
inadvertently create unrealistic benchmarks that other municipalities cannot meet.
Knowledge-sharing platforms and peer-learning forums proved helpful but were not sufficient
without active mentoring and customization.

Documentation practices and internal communication also affected uptake. Weak integration of
tools into manuals, guidelines, and decision systems left frontline staff uncertain about
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implementation. This lack of codification highlights the importance of institutional scaffold-
ing—not only adopting tools, but embedding them through procedures, procurement rules,
performance frameworks, and training structures.

In sum, scaling digital tools in the public sector is less about technology and more about
transformation—organizational, cultural, and institutional. Our findings negate the idea that
early adoption naturally leads to lasting change. Instead, they reveal a fragile landscape where
innovations risk stalling without strategic coordination, sustained leadership, and embedded
routines. To achieve meaningful scale, municipalities must look beyond pilots and symbolism,
investing instead in durable structures, shared understanding, and adaptive governance. Only
then can digital climate tools evolve from promising experiments to systemic solutions.

6.7 Theoretical Contributions

This research adds to theory in three areas, as the framework leverages the concepts of Diffusion
of Innovations Theory, Institutional Theory, and Sociotechnical Systems Theory to explain the
scaling process of digital climate tools in the municipal space.

First, the use of the Diffusion of Innovations Theory (Rogers, 2003) in understanding the
adoption process in public sector was frequently applied, which was implicitly assumed as
linear trajectories between early adopters and evolution toward long-term adoption. Although
Rogers argues that observability and trialability facilitate adoption (2003, pp. 16-23),
subsequent literature tends to reduce this to a process in which early adoption leads to
sustainability by default. Our analysis however demonstrates that early adoption (frequently
incentivised by external resourcing), can become a token rather than meaningful incorporation,
without the internal architecture necessary for sustained sedimentation. This builds and expands
on critique such as that voiced by van der Heijden (2018) who warns against assuming that
front-runner municipalities offer models that can be scaled out across the system, as well as
Mugenyi et al. (2022), who stress post-project collapses caused by weak institutional
anchoring.

Second, we contribute to Institutional Theory (DiMaggio & Powell, 1983) by finding that
municipalities adopt tools to signal legitimacy to signal legitimacy—consistent with isomorphic
pressures—while not integrating or routinizing these tools through organizational routines. Our
study highlights that legitimacy-led action alone is not enough to ensure sustainable
implementation, it needs to be accompanied by internal ownership, capacity and re-sourced
continuity. We show, further, how coercive (national mandates), mimetic (peer pressure), and
normative (professional, wider networks) pressures simultaneously exist, but that their effects
are mediated through local agency and context.

Third, the paper extends Sociological Systems Theory (Mumford, 2000) by revealing the
covert organizational facilitators and barriers that impact scaling pathways. Leadership
continuity, interagency communication and middle-management champions mediate whether a
technical system (for example digital dashboard, contracts) is institutionalized into operations.

Although we initially framed our findings using a common (five-stage) innovation scaling
model (Initial Adoption — Organizational Uptake — Internal Scaling — External Diffusion
— Institutionalization), the data ultimately revealed that movement along this trajectory is
neither linear nor assured. This stimulated the creation of the PSG-4 Framework, where we
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identify four recurring fissures in the scaling process: Symbolic Adoption, Middle Manage-
ment Disconnect, Uneven Diffusion, and Missing Institutional Anchor. Far from disproving the
five-phase model, PSG-4 elaborates it by indicating details about the contexts under which
movement stalls—an analytic lens for explaining why many pilot innovations are not
translated into lasting changes at the institutional level.

In this way, our research contributes to theory building in public digital transformation
literature, particularly regarding scaling of digital tools for climate adaptations. PSG-4
represents a conceptual contribution that supplements existing scaling and diffusion theories
and provides a roadmap for policymakers, practitioners, and researchers to be able to pinpoint
and resolve critical barriers to scaling digital public innovations.

Figure 1: PSG — 4 Framework- The Pilot-to-System Gap

Anazia & Liu (2025)

PSG -4 Framework: The Pilot-to-System Gap

Four key impediments to scaling digital tools in public
sector organizations

SYMBOLIC ADOPTION
Tools adopted for legitimacy/symbolism,

notreadiness

MIDDLE MANAGEMENT DISCONNECT
Lack of clarity and no/low middle

management buy-in

UNEVEN DIFFUSION
Results from peer emulation without

contextual adaptation

MISSING INSTITUTIONAL ANCHOR
Tools not tied to routines, budget or linked

PILOT -TO - SYSTEM GAP

to KPIs

6.8 Policy and Practical Implications

Our study’s findings have a number of important implications for policy makers and local
practitioners seeking to scale digital tools for climate action in the public sector. At the policy
level, national innovation agencies and funding bodies need to re-conceptualise their
dependence on pilot innovation policy. Although pilots allow for experiments, this study shows
that rolling out at scale seldom happens unless a structural embedding exists and digital tools
are connected to procurement systems, and reporting routines and performance measures.

Policy frameworks must require post-adoption integration plans as a condition in funding
contracts. Furthermore, commitment of middle management should be identified as a policy
priority. Most of those tools do not scale, because strategic innovation and operational large-
scale roll-out are worlds apart. Training programs and incentives for middle cadre can fill the
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need. Furthermore, the concept of peer-learning models seems to be in need of redesign to
encourage more focus on contextual adaptation rather than merely surface copying, particularly
among resource-poor municipalities.

In terms of practice, public sector leaders and practitioners need to be system thinkers about
innovation. They need alignment within the organization, continuity of leadership, and
codified practice to scale success. Symbolic adoption must be prevented by integrating digital
tools into current workflows and decision-making processes. Practical steps include
institutionalizing tool use via internal guidelines (that are aligned with strategic goals) and
connecting them to municipalities operational KPIs. Transition labs, cross-cutting forums, and
cooperation with academia were all found to be useful tools for cross-cutting adoption.

Ultimately, the two levels of action must intersect: not only should policies be in favour of
structural integration, but also local actors should implement tools that strength institutionalized
routines and patterns of governance. Without this twin investment, even well-resourced and
promising digital tools are likely to fail to scale beyond the pilot phase. The route to successful
scaling of digital tools for climate action should prioritize embedding tools in municipalities
administrative, financial and operational systems.

To guarantee continuity after pilot projects, municipalities should integrate digital tools with
current reporting and workflow systems. When promoting the diffusion of innovation, national
programs must consider the heterogeneity of municipalities and refrain from using one-size-
fits-all approaches. Instead of just encouraging imitation, intermunicipal networks should
support structured peer learning that promotes contextual adaptation
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7 Conclusion

7.1 Summary of the Study

This a study investigated how digital solutions for climate action are scaled in and across
Swedish municipalities and focused on factors that enable or constrain the process.

The analysis was organized around the five predefined research themes associated with the
scaling process: initial adoption, organizational uptake, internal scaling, external diffusion and
institutionalization. The identification of these themes was informed by hybrid theoretical
perspectives used by the study that drew from the Diffusion of Innovations, Institutional and
Sociotechnical Systems theories, and the literature on previous r studies on scaling of digital
tools especially in the public sector.

Some of the implications of this study are, for example, that the scaling of digital tools to
support climate actions in the public sector is essentially and organizational challenge, rather
than being a technical one. Effective adoption extends beyond successfully implementing an
intervention itself and necessitates internal readiness, strong leadership, and integration into the
organization's structure. Also, the institutionalization of these tools will depend on their long-
term sustainability, which may be achieved by providing secure funding and continuous lead-
ership, cross-department collaboration, and by implementing auditable procedures and docu-
mentation. Another important contribution of the study is highlighting the serious deficiency
in existing models of diffusion of innovation, as these models generally fail to represent the
fragmented, non-linear paths of digital transformation through the public sector domain.

Theoretically, these findings add to current debates in three areas. In the first place, they dis-
pute the linear movement that is suggested by Diffusion of Innovations theory, highlighting the
importance of mechanisms for post-adoption infrastructure and for scaling within an organisa-
tion. Secondly, they contribute to Institutional Theory by showing how organisational agency
and fit with local context shape and partly mediate isomorphic pressures. Third, this research
contributes to Sociotechnical Systems Theory by bringing evidence with regard to how stability
in leadership, procurement structures, and digital governance practices influence the integration
and longevity of technological innovations in municipalities.

To conclude, the work underlines that technological deployment alone is not enough for a sus-
tainable digital transformation in municipalities; deep structural reforms are needed. It suggests
that scaling up beyond pilot projects to system-wide implementation involves investments in
permanent institutional infrastructure, strong leadership, and interdepartmental learning. That
risk remains if the basics are not in place.
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7.2 Limitations and Future Research

The study is limited to municipalities in Sweden, which are involved in the Viable Cities
programme. The results may not be directly transferable to other national contexts or to the
municipalities not participating in the Viable Cities Programme. Further research could
investigate the sustainability of projects beyond the end of the Viable Cities programme,
compare Sweden's findings to similar initiatives in other Nordic countries and Europe or
analyze the involvement of citizens in the Digital Climate tools to assess the impact on citizens,
in parallel with the administrative scaling up.

This study is limited to a specific group of Swedish municipalities participating in the Viable
Cities programme. As such, the findings may not be generalizable to municipalities outside the
programme or to those operating in different national or political contexts.

Future research could assess the long-term sustainability of digital tools beyond the lifecycle of
the Viable Cities initiative; compare these findings with municipal scaling efforts in other
Nordic or European contexts or investigate the role of citizen engagement in supporting or
impeding the institutionalization of digital climate tools, thereby connecting administrative
scaling with societal impact.
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9 Appendix

Appendix A: Coding Framework — Enablers and Constraints by Theme

Theme Code Type | Code (De- Operational Definition

(Scaling Stage) scriptive Label)

Initial Adoption Enabler External Funding Funding provided by national
or EU programs to support
early-stage experimentation.

Initial Adoption Enabler Legal Mandates Regulatory obligations that re-
quire or support digital plan-
ning methods.

Initial Adoption Enabler Pilot Projects Low-risk environments that
allow testing digital innova-
tions before full adoption.

Initial Adoption Constraint Conceptual Ambiguity Lack of shared understanding
of what digitalization entails
within the organization.

Initial Adoption Constraint Weak Strategic Anchoring | Digitalization efforts are not
well embedded in core strate-
gic documents or priorities.

Initial Adoption Constraint Limited Digital Compe- Insufficient internal capabili-

tence ties to engage meaningfully
with digital tools.

Organizational Up- | Enabler Skills Development Training and upskilling efforts

take targeting digital and sustaina-
bility-related skills.

Organizational Up- | Enabler Knowledge Retention Efforts made to preserve

take knowledge despite turnover
(e.g., documentation).

Organizational Up- | Enabler Reflective Learning Fo- Use of forums like climate

take rums breakfasts or transition labs to

reflect and share.
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Organizational Up- | Enabler External Support Net- Collaboration with external

take works municipalities or organiza-
tions for support and learning.

Organizational Up- | Enabler Transition Labs Regular shared events for ex-

take change of knowledge and
strategies.

Organizational Up- | Enabler Collaborative Structures Structures that support inte-

take gration across teams or func-
tions internally.

Internal Scaling Enabler Strategic Procurement Use of procurement strategies
to incentivize or prioritize in-
novation.

Internal Scaling Enabler Climate Contracts Use of formal climate agree-
ments as mechanisms to guide
internal work.

Internal Scaling Enabler Educational Partnerships | Engagement with schools and
universities to build aware-
ness and capacity.

Internal Scaling Constraint Limited Internal Re- Limited financial and human

sources resources available to support
scaling.

Internal Scaling Constraint Unclear Administrative Vague roles or responsibilities

Structures regarding digital tools within
the org.

Internal Scaling Constraint Funding Discontinuity Breaks in funding cycles that
disrupt continuity of projects.

External Diffusion | Enabler Peer Learning Networks Participation in national or
EU-wide peer-learning ar-
rangements.

External Diffusion | Enabler Frontrunner-Follower Adoption of successful prac-

Models tices from frontrunner munici-
palities.

External Diffusion | Enabler Cross-Sector Partnerships | Partnerships with businesses,

academia, NGOs to co-de-
velop solutions.
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External Diffusion | Enabler Active Knowledge Shar- | Intentional dissemination of
ing findings, successes via plat-
forms.

External Diffusion | Constraint Uneven Diffusion Lack of adoption in munici-
palities with weaker capacity.

External Diffusion | Constraint Weak Network Engage- Drop-off in participation in

ment formal collaboration net-
works.

Institutionalization | Enabler Investment Planning Use of planning instruments

Tools to guide climate investments
and actions.

Institutionalization | Enabler Cost Assignment Tem- Standardized tools to assign

plates roles and costs for climate
work.

Institutionalization | Enabler Interdepartmental Govern- | Cross-functional or cross-de-

ance partmental coordination struc-
tures.

Institutionalization | Constraint Lack of Legal Mandates Absence of formal legal re-
quirements to continue or
scale efforts.

Institutionalization | Constraint Financial Barriers Inability to fund post-pilot
phases with local resources.

Institutionalization | Constraint Project Collapse The end of external support is

causing initiative collapse.
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Appendix B: Interview questions

Part 1.

Intro, background and consent

1.
2.

Part 2.

Background and consent, intro of the project and us

What is your permanent position within the municipality and your role in the VC pro-
cess?

How long have you had the role of process leader in VC?

How much of your working time do you spend on the process manager assignment,
what else do you work with? What is your role within the municipality?

Digitalization, Twin Transition and Viable Cities

Now we will focus specifically on digitalization and VC.

5. How do you define digitalization? Is there a common definition of what digitalization
is in your organization? (We want to see if there is consensus on what D is)

6. What does digitalization mean for you in practice?

7. What is your view on the concept of "Twin transition"?

8. Do you have any explicit strategy for digitalization for climate transition?

9. How do you work with the integration of digitalization in the climate transition?

10. How have you integrated the climate transition into digitalisation work and digitalisa-
tion plans?

11. How do you collaborate from the climate transition side with the digitalization people
in the municipality?

12. How do you work with the business community, citizens and academia for digitalisa-
tion for climate transition?

Part 3. Climate contracts, investments and climate investment plans

13. How far have you come in the work on the climate contract?

14. How have you translated your commitments into concrete action? Have you translated
that into a climate investment plan?

15. Authorities have commitments in the climate contract. How do you feel that authori-
ties fulfil their commitments?

16. How do you work with the Investment Vehicle for Climate Transition? Do you use

green bonds? Can we take part in the climate investment plan? How do you ensure
that the climate investment plan becomes a reality?

e Which part of the organization owns the green investment framework?
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e Are there plans for or already issued green or sustainability-linked bonds or
other instruments to drive investments?

e How do you get the business community involved in investments? (The busi-
ness sector accounts for 80% of investments).

Part 4. Collaboration with others in VC

17. How do you collaborate with the other members of Viable Cities?
18. How do you collaborate with the others on digitalization in Viable Cities?
19. What are the main challenges associated with this process?

20. Can you give some concrete examples? Successful? Less successful projects/initia-
tives?

Part S. Finish
21. Is there anything you think we have missed or that you would like to develop further?

22. Is there anyone else in your organization that we should talk to in the next round of in-
terviews?

23. Conclusion, thank you!
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