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A B S T R A C T

Large-scale electrification of industry and transport is central to the decarbonization of the energy sector. Rapid 
transformation of the existing electricity system, however, presents significant challenges. Using the Q-meth
odology, this study examines challenges to the electrification of industry and transport in Sweden from the 
viewpoints of key stakeholders. We identify three narratives that correspond to meta-challenges to electrification: 
1) Procedural deadlocks, hindering the expansion of variable electricity production, 2) Competing political preferences, 
slowing the progress of electrification, and 3) Poor governance, hindering an effective electrification process. From 
these, we propose corresponding policy elements: 1) Streamlining the permitting process for electricity gener
ation; 2) Fostering a fair but differentiated low-carbon policy mix; and 3) Recognizing multi-partisan benefits in 
the energy transition. These findings aim to support policymakers in developing effective decarbonization 
policies.

1. Introduction

Deep decarbonization of the energy system is essential to mitigate 
climate change. Globally, energy use accounts for 75 % of anthropogenic 
greenhouse gas (GHG) emissions, with the largest contributors being 
electricity and heat generation, as well as manufacturing and transport 
[1]. Advancements in renewable energy technologies and energy stor
age solutions are making it increasingly feasible to transition away from 
fossil fuels on a large scale. In regions with a highly decarbonized 
electricity production, such as the Nordics, aligning electrification ef
forts with continued power sector decarbonization can help reduce 
emissions from industry and transport sectors [2]. Large emission re
ductions can be achieved by replacing fossil-based energy carriers in 
industry and transport with direct or indirect (e.g., via hydrogen) elec
trification [3,4]. In Sweden, in focus of this work, electrification is 
considered the major measure to decarbonize energy-intensive industry, 
while fuel shift and carbon capture and storage may also contribute to an 
extent [5].

Despite its potential to reduce GHG emissions, electrification re
quires substantial and rapid investments in electricity generation tech
nologies and supporting infrastructure, such as transmission grids [3]. 
However, nationwide electrification strategies often overlook regional 

variations in grid development and struggle to outline plausible path
ways [2,6]. Beyond being a technical shift, electrification necessitates 
significant adjustments in production and consumption patterns across 
multiple sectors [7]. This, in turn, demands a radical reconfiguration of 
existing socio-technical systems and associated value chains [8], intro
ducing numerous new challenges.

For example, industries may move to locations with more advanta
geous conditions for electricity production, and new value chains may 
be formed around low-carbon technologies [8,9], affecting regional 
economic development [10,11] as well as global politics [12]. An 
expansion of renewable electricity has also been known to create con
flicts within local communities and between different interest groups 
[13]. Unresolved disputes and conflicts may lead to ineffective policy- 
making [14]. These social and political challenges underline the 
importance of understanding the diverse perspectives of key stake
holders, including industry stakeholders, policymakers, and civil society 
organizations, who shape decision-making in the energy sector. As 
different stakeholders engage in the future of energy systems, how 
challenges are framed and communicated becomes crucial.

A narrative, which is the basic element of a discourse, consists of 
ideas and concepts that are strung together into coherent storylines 
[15,16]. A narrative can be understood as a story that describes an issue 
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with an objective and internal logic regarding the problems and solu
tions. Although not commonly used for analyzing different perspectives 
on challenges in a transition context, studies on narratives have in recent 
years gained increasing traction in sustainability transition research 
[17,18]. In transition studies, a narrative commonly relates the story of 
the need to move from one state to another, i.e., to a more socially 
desirable state with specific end-points, such as net-zero carbon emis
sions, and it also outlines and justifies the interventions required to meet 
the end-state [16,19].

This study focuses on a specific class of narratives — how stake
holders articulate and value different challenges in the energy transi
tion. At an aggregate level, we refer to these as Meta-Challenges. 
Examining these meta-challenges is crucial as they emerge from key 
stakeholders' interpretation of individual challenges while providing a 
nuanced yet high-level perspective on dominant meta-challenges that 
should be reconciled for electrification to progress. Given the 
complexity of transitioning from fossil fuel-based energy systems to low- 
carbon alternatives across multiple sectors, understanding these narra
tives is essential for identifying both alignments and conflicts in stake
holder perspectives on the direction of the transition.

The purpose of this study is, thus, to identify and analyze the over
arching Meta-Challenges that emerge from key stakeholder perspectives 
on electrification as a central pathway for decarbonization. Beyond of
fering empirical insights, our theoretical aim is to contribute to transi
tion studies by demonstrating how contested stakeholder interpretations 
of individual challenges aggregate into structured meta-challenges. 
These meta-challenges represent aggregated narratives that highlight 
different problem framings, value priorities, and directionality prefer
ences in the energy transition. We propose that identifying such meta- 
challenges complements existing approaches, such as Technological 
Innovation Systems (TIS) and the Multi-Level Perspective (MLP), by 
illustrating how discursive dynamics shape the prioritization of chal
lenges and policy options.

To identify and analyze the meta-challenges we apply the so-called Q 
methodology. Originally developed by Stephenson [20], the Q method
ology is commonly used in psychology and social science research to 
study subjectivity, and it consists of both qualitative and quantitative 
elements. The Q methodology is applied to Sweden's electrification case 
due to its unique position as a highly industrialized country with energy- 
intensive industries historically benefiting from low electricity prices 
and domestic resources. Sweden has ambitious plans to replace fossil 
fuels in industry with electricity and hydrogen, alongside ongoing 
transport electrification, leading to a sharp rise in electricity demand. 
Despite favorable conditions for the new generation, this shift has 
sparked political and public debate over social acceptance, permitting, 
and technology choices [21]. Understanding the meta-challenges 
driving these tensions is crucial for navigating conflicts, aligning 
stakeholder perspectives, and enabling large-scale electrification across 
sectors in the long run.

The paper is organized as follows. Section 2 (Challenges to electrifi
cation) provides a literature review on socio-technical challenges to the 
low-carbon energy transition in the Nordics (Section 2.1), as well as 
provides the context of Swedish electrification (Section 2.2). Section 3
(Research design) describes how the Q methodology is used in the paper. 
Section 4 (Results) examines the identification of meta-challenges to 
electrification (Sections 4.1–4.3). Section 4 (Discussion) presents a cross- 
comparison of meta-challenges and discusses the policy implications 
based on the findings. We conclude the paper with ways forward in 
Section 6 (Conclusion).

2. Challenges to electrification

2.1. From challenges to meta-challenges

Different transition approaches, such as multi-level perspectives 
(MLP) [22,23] and technological innovation systems (TIS) [24,25], are 
commonly applied to identify socio-technical challenges [26]. The MLP 
framework, for instance, facilitates the analysis of the dynamics of socio- 
technical transitions by examining interactions within and between 
three analytical levels: niches, regime, and landscape. This approach 
helps to identify challenges and intervention points [27]. In TIS studies, 
challenges are identified by analyzing the interplay between structure 
and functions in emerging systems. Sometimes these challenges are 
referred to as “system weaknesses”, “system problems”, “system fail
ures”, “blocking mechanisms”, or “barriers” [28–30].

The presence of these challenges can be partly explained by path 
dependencies leading up to the present electricity system concerning 
technologies, infrastructure, and institutions [31], but also due to 
adjacent multi-system interactions [32]. These characteristics are typi
cally pronounced in the electricity sector due to capital intensity, often 
long lead times in developing new infrastructure [33,34], and spatially 
dispersed physical assets [33]. While path dependencies reinforce the 
stability of the regime configuration [7], they also contribute to lock-in 
phenomena, hindering technological developments and societal exper
imentation [35] supporting the transition [36].

In existing literature, numerous studies identify various socio- 
technical challenges to the low-carbon energy transition. Table 1 pro
vides a summary of challenges related to decarbonizing the energy 
system, specifically drawing from research on electrification in the 
Nordic countries. We have categorized the challenges identified in the 
different studies into four main types: social, economic, political, and 
other challenges.

Regarding the social challenges, Andersen [37] zoomed into coor
dination issues impacting stakeholders in the low-carbon energy tran
sition on a systemic level or with a focus on individual technologies or 
stakeholder groups. Focusing on new high-voltage transmission (HVDC) 
in Europe, the author demonstrated how uncertainty and challenges in 
coordination, investment, and resource mobilization make stakeholders 
like transmission grid operators and investors hesitate to decide on the 
development of the HVDC infrastructure. The study concludes that these 
coordination difficulties risk delaying the integration of renewable en
ergy sources into the electricity infrastructure, ultimately hindering the 
transition to a low-carbon energy system.

The literature also concentrates on the societal acceptance of low- 
carbon energy technologies and infrastructure. Aitken [45], for 
example, emphasized the challenges in achieving consensus regarding 
the community benefits associated with wind power projects, which 
arise from the varying perspectives outlined in a five-year longitudinal 
case study conducted in Scotland. Meanwhile, Wolsink [51] argued that 
although there has been considerable emphasis on public attitudes and 
opinions as indicators of the rate of wind power implementation, insti
tutional capital plays a more significant role in wind power deployment. 
Building on concepts such as “place imaginaries” and “imagined pub
lics” in the social acceptance literature, Peacock and Devine-Wright [49] 
analyzed and discussed how different stakeholders legitimize their 
preferences regarding the locations of low-carbon energy projects in 
Sweden based on their stereotypes of different regions and the people 
who reside there. It underscores the importance of stakeholder per
spectives in fostering the legitimacy of a strategy or policy.
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Additionally, energy justice has emerged as a critical issue among 
social challenges, with research highlighting disparities in how different 
social groups engage with and benefit from low-carbon energy transi
tions [52]. Procedural concerns, such as the lack of transparency in 
permitting processes and the dominance of incumbent stakeholders in 
decision-making, further limit effective stakeholder participation 
[91,92].

From an economic perspective, by simulating scenarios that align 
with the European Union (EU)'s Intended Nationally Determined Contri
bution [93], Fragkos et al. [57] outlined the financial challenge related 
to accelerating the decarbonization of the EU economy. This includes 
issues related to access to funding, mobilization of resources, and the 
direction of investments. Similarly, Klaaßen and Steffen [10] through 
their analysis pointed out a substantial investment requirement for low- 
carbon infrastructure, especially within the power sector. Furthermore, 
several studies indicate a lack of market incentives, such as for flexibility 
measures [61,94,95].

Navigating technology and political shifts presents a challenge for 
businesses in the context of the low-carbon economy. Research has 
explored how firms — both new and incumbent — navigate these 
transitions, as well as how different organizational models influence 
their ability to compete across industries [66,68]. For example, auto
motive dealerships might need to adapt their sales strategies, mainte
nance revenue streams, and refueling structures, considering that 
electric cars currently take more time and effort to sell compared to 
vehicles with internal combustion engines [96].

Policy uncertainty presents significant political challenges with 
wide-ranging implications. Mignon and Rüdinger [42] found that 
different stakeholders' perspectives could impact systemic factors 
affecting the deployment of renewable energy cooperative projects, 
either reinforcing or mitigating barriers related to political stability and 
grid access. Although the share of low-carbon energy has increased in 
the Nordic region, indirect support for fossil fuels persists, for example, 
considering the recent increase in fossil fuel subsidies in several EU 
Member States [97] and the ongoing work to revise the EU energy 
taxation [98]. At the same time, the literature also goes into the absence 
of regulatory frameworks and legislations that support the transition, for 
example, in enabling the diffusion of new low-carbon energy technolo
gies [69,71,76], increasing flexibility and sector coupling in the energy 
system [62], or considering systemic impact such as circularity [72,73] 
in energy policy. It has, therefore, been argued that policymakers 
continue to fall short in addressing externalities and facilitating the 
large-scale adoption of clean electrification [99].

Yet another important political challenge is the lengthy permitting 
process for low-carbon energy infrastructure. This has received much 
attention in research. Bergek [77], for example, showed that wind power 
planning encounters competition with both public and private interests, 
contributing to the many conflicts of interest that delay the planning and 
permitting process for wind power. Wretling, Balfors and Mörtberg [83] 
found significant variations in wind power planning practices across 
Swedish municipalities, pointing to a general lack of decision-making 
capacity, including outdated wind power planning frameworks. Nu
clear power has witnessed a renewed interest, both related to the con
ventional and small modular reactors (SMR). Michanek and Söderholm 
[81] highlighted the political sensitivity of nuclear power and the 
challenges of translating national targets into local actions. In Sam et al. 
[82], the limited legal and regulatory experiences with SMRs were seen 
as a challenge, which could lead to prolonged license-granting time and 
tension between stakeholders.

Beyond social, economic, political, and other challenges, the tran
sition to a low-carbon energy system intersects with broader concerns 
such as cybersecurity and environmental impacts. The shift from 
centralized power plants to distributed energy technologies may in
crease system vulnerability to cyberattacks, ranging from data breaches 
and hacking to cyberterrorism, posing risks to both consumers and 
critical infrastructure [84,85]. Moreover, the resource requirements for 

Table 1 
A list of 10 challenges to the low-carbon energy transition with a Nordic focus in 
existing literature.

Type of 
challenge

Challenges 
identified

Definition Selected literature

Social Poor 
coordination 
and 
collaboration

The degree that 
disputes or 
unresolved conflicts 
slow down or block 
the transition.

[37–43]

Social 
resistance

The degree that 
public and local 
opposition arises 
with the deployment 
of low-carbon 
energy 
infrastructure.

[13,44–51]

Justice The degree that 
transition goals and 
arrangements 
perpetuate unjust 
practices (which 
ultimately impedes 
transition speed or 
extent).

[52–56]

Economic Financing 
challenge

The challenges in 
accessing, 
mobilizing, or 
directing finance 
into low-carbon 
energy projects.

[10,57,58]

Lack of effective 
market 
instruments

The lack of effective 
market instruments 
that hinder the 
transition.

[59–65]

Lagging 
business models

The degree that 
firms lack the 
capacity to innovate 
or reorganize in line 
with the transition 
(which ultimately 
impedes transition 
speed or extent).

[66–68]

Political Policy 
uncertainty

The lack of effective 
policy design, 
execution, or aim to 
enable the 
transition.

[8,42,48,58,62,67,69–76]

Lengthy 
permitting 
process

The degree that 
permit-granting 
procedures hinder 
or block the 
development and 
deployment of low- 
carbon energy 
projects.

[77–83]

Other Cybersecurity 
concerns

The degree that the 
increase in 
digitalization and IT 
capacity in low- 
carbon energy 
infrastructure raise 
the risks of 
cyberattacks for 
consumers and 
other value chain 
stakeholders (which 
ultimately impedes 
transition speed or 
extent).

[12,55,84,85]

Resource 
constraint

The degree that 
electrification 
contributes to an 
exacerbation of 
environmental 
impact (which 
ultimately impedes 
transition speed or 
extent).

[12,72,73,86–90]
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low-emission infrastructure raise environmental and social sustainabil
ity concerns, including access to critical metals [73,87] and biomass 
[88,89], supply chain disruptions [88], and geopolitical dependencies 
[12]. While the discussions on decarbonization often focus on acceler
ating deployment, less attention is given to long-term sustainability, 
such as in the decommissioning of power plants and infrastructure at the 
end of their lifecycles [69,72] and the management of stranded assets 
[86].

The literature highlights that socio-technical challenges in the tran
sition impact stakeholders, while stakeholder perspectives, in turn, in
fluence how these challenges are addressed. Different stakeholders view 
challenges differently, focusing on different aspects of what constitutes 
the challenge, its importance, and the potential solutions. Perspectives 
on challenges are shaped by how various stakeholders perceive the 
transition, which is influenced by their visions, values, interests, and 
knowledge of the subject. These perspectives extend beyond techno
logical preferences and cost considerations, encompassing mental 
frameworks that define how the future system could, would, and should 
look, creating a complex and multidimensional landscape for policy and 
strategic choices [100].

While much research has explored individual challenges and stake
holder roles in the low-carbon transition, there is a lack of studies that 
systematically examine how key stakeholders perceive different chal
lenges and link them into broader narratives, here called meta- 
challenges. These meta-challenges emerge at the intersection of 
consensus and contestation among stakeholders, reflecting different vi
sions of the future energy system. By unpacking these meta-challenges, 
we provide an integrated perspective on the energy transition discourse, 
revealing tensions, blind spots, and points of convergence.

2.2. The Swedish electrification challenge

The electricity sector in Sweden shares many similarities with other 
Nordic countries. All the Nordic countries share a synchronous electrical 
grid and a common electricity market. Furthermore, the electricity 
supply in the region is largely low-carbon, and all the countries set 
strong targets for carbon neutrality with an interest in electrifying the 
economy [101]. The electricity mix, however, differs between countries. 
Sweden, like Finland and Norway, has a large share of hydropower and 
biomass contribution to the power supply, and in the past decade, 
onshore wind power, as well as other renewables, have significantly 
increased their contribution to the electricity system [102]. Unlike 
Norway and Denmark, but similar to Finland, nuclear power plays a key 
role in the Swedish power sector, amounting to 40 % of the consumed 
electricity at present [103].

On the demand side, Sweden is characterized by the presence of 
various energy-intensive industries [104]. To meet the climate targets, 
the country has a legally binding climate policy framework [105], 
including national climate goals to reach net-zero emissions by 2045, a 
Climate Act, and a Climate Policy Council [106]. The emission reduction 
target is divided into decadal milestone targets in line with the EU's 
Effort Sharing Regulation [107].

In line with Sweden's high share of energy-intensive industries, 
several projects are aiming to electrify industrial processes [108,109], to 
produce fossil-free hydrogen [110], electro-fuels, and to electrify pro
cesses in the petrochemical industry [111]. As a result of both policy 
support and interest in reducing climate impact from industry stake
holders, Sweden has, up to the present, reduced domestic emissions at a 
faster pace than the average rate in the EU [112].

Despite the progress that is being made, the main part of the tran
sition of the electricity system is yet to come and will pose challenges for 
various stakeholders [21]. As a result, there is an increased debate on 
which direction the transition of the electricity system should take, 
which is associated with a number of potential governance dilemmas 
[113]. For instance, there is considerable polarization in the political 
energy debate between those who favor wind power and those who 

favor nuclear power [21,53,83]. This is largely caused by the national 
political debate, which appears heated when it comes to which road to 
follow, a nuclear power-focused one or one continuing the recent years 
trend with continued expansion in wind power (and some solar power) 
[21]. It seems, however, that most industry stakeholders and the 
research community, as well as regional politicians, have more prag
matic views on the way forward, i.e., that the real challenge is not the 
choice between nuclear and wind power, but rather the urgency in 
expanding electricity generation at a sufficient pace.

3. Research design

We used the Q methodology to explore how key stakeholders 
perceive and prioritize the socio-technical challenges to electrification 
in Sweden. This methodology is relevant in the Swedish context, where 
the electrification transition involves multiple stakeholders with diver
gent perspectives on challenges and solutions, making it appropriate to 
analyze how these viewpoints aggregate into overarching narratives. 
The methodology minimizes the risk of over-reliance on individual in
sights by aggregating responses across a diverse stakeholder group and 
analyzing these responses statistically to identify shared patterns, 
ensuring a systematic and replicable process.

The Q methodology has five main steps: 1) Identifying the concourse 
and selecting statements; 2) Selecting participants; 3) Conducting the Q 
survey and interviews; 4) Performing Q analysis; and 5) Interpreting 
results from the factor analysis [114]. The steps in the analysis are 
summarized in Fig. 1 and described below.

For our study, we invited stakeholders from various organizations 
associated with the energy sector, as well as those affected by the 
strategy of using electrification as a means of decarbonizing the energy 
sector, to rank statements about potential challenges in order of their 
perceived importance.

3.1. Step 1: identification of concourse and selection of statements

The concourse comprises relevant discourses related to socio- 
technical challenges to electrification in Sweden. The concourse was 
identified by conducting a review of scientific articles and reports of the 
main socio-technical challenges to electrification in the Nordic countries 
(Section 2). While we applied the study to the Swedish conditions, we 
expected that they share many, but not all, of the challenges with other 
Nordic countries.

After defining the concourse, we developed a collection of 52 
statements to express various key challenges associated with achieving 
significant emission reductions through electrification in Sweden. While 
the statements are primarily derived from the literature review pre
sented in this paper, they were further refined through discussions and 
an expanded literature search, including grey literature. Given this 
iterative and discursive process of constructing the concourse and 
formulating the statements, we were careful to present the statements as 
informed by, rather than directly derived from, the challenges identified 
in Table 1.

The statements, numbered from s1 to s52, addressed a range of is
sues. Some focused on the electrification of industry and transport in 
general, while others focused on specific technologies, such as the social 
acceptance of wind turbines.

Each statement captured a unique key challenge. For example, while 
social acceptance for low-carbon electricity generation can be seen as a 
broad challenge, we further refined it into specific issues, such as 
financial compensation, concerns for nature, and concerns about health 
and safety. To maintain clarity, we avoided including multiple chal
lenges in a single statement. The complete list of statements (termed a Q 
set) and their associated numbers can be found in Table A.1 in Appendix 
A.

N.A. Phan et al.                                                                                                                                                                                                                                 Energy Research & Social Science 126 (2025) 104142 

4 



3.2. Step 2: selection of stakeholders

We identified potential stakeholders based on their roles and affili
ations through referrals from our existing contacts and online research. 
A total of 33 stakeholders participated in the survey, conducted between 
November 2022 and January 2023, forming our P-sample. Participating 
stakeholders included researchers, managers, and specialists from both 
the supply and demand sides, as well as intermediary businesses, em
ployees in state agencies, politicians, and staff in non-governmental 
organizations.

We ensured a diversity of perspectives by selecting politicians from 
different areas of the political spectrum, from left to right, as well as 
stakeholders from various parts of the energy sector, including repre
sentatives from civil societies advocating environmental conservation 
and marginal social groups. All participants were involved in high-level 
strategy and decision-making related to the energy transition, providing 
them with a strong awareness of the challenges associated with the 

energy transition. This is because the statements require some a priori 
knowledge of issues such as energy targets, details related to ongoing 
projects, plans for future technological developments, and the current 
state of the electricity infrastructure.

3.3. Step 3: Q survey and interview

The Q-methodology software (https://qmethodsoftware.com/) was 
used to design the survey and for the data analysis. The survey was 
performed online using Zoom and Microsoft Teams, while the tran
scripts were created with the online tool otter.ai and the transcription 
service of Microsoft Teams.

Before the survey, the stakeholders were given information on the 
study background and the survey steps. It was specified that their survey 
responses and expressed opinions should not necessarily represent those 
of their organizations. The sorting was done in two steps. In the first 
step, the stakeholders ranked each statement as to whether it was 

Fig. 1. Application of the Q methodology in the present study.

Fig. 2. The quasi-normal distribution, pyramid-shaped grid used for the sorting of the Q survey, divided into 52 boxes representing 52 statements. A horizontal scale 
(range, − 5 to 5), corresponding to the most-unimportant to the most-important statements, is indicated at the bottom of the grid. The degree of importance was 
measured from the horizontal placement of the statements; the vertical placement of statements in the same column carries no weight. The higher the sorting order 
(in both the negative and positive sides of the pyramid), the fewer boxes are available. The colors (red for more-important challenges, green for less-important 
challenges, and yellow for intermediary challenges) are used to enhance visualization. The stakeholders were free to change the positions of their statements on 
the pyramid until they were satisfied with their sorts. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of 
this article.)
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important, unimportant, neutral or no comment (and not as to whether 
they agreed with the statements). From these Q pre-sorts, the stake
holders were asked in the second step to rank the statements onto a 
normal distribution grid with 11 positions, from the most-important to 
the most-unimportant challenges to electrification in Sweden (Fig. 2). 
The statements in position − 5 were considered the most-unimportant 
and those in position 5 were the most-important, indicating the 
impact of the challenge on the transition. The steep distribution ensures 
the variability in the placement of statements. This is critical for 
meaningful factor analysis since it allows for careful deliberation and 
prioritization of statements for participants.

Semi-structured interviews were carried out post-sorting, wherein 
the stakeholders were given the opportunity to explain how they ranked 
different statements. The stakeholders were asked to reflect on how they 
had reasoned when conducting the exercise, and then explain the 
statements they had ranked as most-important and most-unimportant 
before commenting on the remainder of the statements. Finally, the 
stakeholders were asked if they would like to add any statements and if 
they considered there to be discrepancies between their rankings and the 
standpoints of their workplace, e.g., they were allowed to assess if, and 
to what extent, their viewpoints differed from what their organizations 
represent. This was an individual comparison between the viewpoints of 
the stakeholders and those held by their organization, and the research 
team did not assume any preconceived position of the organization. 
Each of the 33 survey sessions lasted for approximately 1 h. The inter
view questions can be found in Appendix C.

3.4. Step 4: Q analysis

Using the Q-methodology software, we conducted a factor analysis 
using the rankings obtained from the surveys and interviews to identify 
common variance. This variance was then clustered into factors based 
on the intercorrelations between the 33 individual Q sorts. The factor 
analysis consisted of factor extraction and factor rotation, the detailed 
procedure for which can be found in Appendix B. The main goal of this 
analysis is to maximize the shared variance in the dataset. Nevertheless, 
while choosing more factors confers a higher explanatory power on the 
dataset, at some point, the increase in explained variance derived from 
adding another factor would be too small to be valuable for data inter
pretation [115].

To determine the shared variance, the factor loading of each state
ment in each factor was computed. This represents how strongly 
correlated each statement is to the factor. From these loadings, eigen
values were calculated by summing the squared loading of each sort for 
that factor. Eigenvalues were used as the basis for choosing the number 
of factors to retain, since they represent the common variance in the 
dataset explained by each factor. They thus quantify the strength or 
importance of a factor depending on the differences or similarities 
among Q sorts [116].

Three factors were derived from the analysis, for which the main 
statistical results are presented in Table 3. We selected the three factors 
following the Kaiser-Guttman criterion and Humphrey's rule as common 
statistical criteria for the Q methodology [115,117].

The Kaiser-Guttman criterion and Humphrey's rule are common 
statistical criteria for the Q methodology [115,117]. Kaiser-Guttman 
criterion considers retaining extracted factors that have eigenvalues 
greater than one. Meanwhile, Humphrey's rules state that extracted 
factors should be retained if the standard error, i.e., standard deviation 
of the sampling distribution, is smaller than the cross-product of the two 
highest factor loadings [115]. In our study, three factors (Factors 1–3) 

were finally retained as shown in the next chapter. Appendix B provides 
details of the statistical analysis, including the rank values and the Z 
scores corresponding to each statement derived from our analysis in 
Table B.2, while the correlations between the factors and the sorts are 
shown in Table B.3.

From the factor loadings, we derived weighted sorting scores for 
each statement in each factor. We then compiled a list of the statements 
that received the highest positive and negative ranks for each factor, as 
well as the statements with unique scores in one factor, e.g., positively 
ranked for one factor while negatively ranked for others. This list is 
called a crib sheet, which essentially represents the bridge between the 
quantitative and qualitative sides of the methodology.

3.5. Step 5: interpretation of meta-challenges

In this study, the factors in combination with the post-sorting 
interview analysis were considered the three meta-challenges, which 
represent shared ways of thinking about challenges to electrification 
among the participant set. The statements that received the highest 
positive and negative scores are essential to the makeup of a meta- 
challenge, as they point to the most-important and most-unimportant 
issues. Moreover, statements that significantly differ in rankings in 
one meta-challenge over the other two meta-challenges were also 
considered in the interpretation process.

In parallel to the crib sheet, we screened the interview transcripts for 
the main arguments that the stakeholders used to motivate their rank
ings. Finally, a cross-meta-challenge comparison was conducted quali
tatively by mapping out the common and unique features among the 
three factors, resulting in a Venn diagram (Fig. 3).

4. Results - meta-challenges to electrification

The result of the factor analysis using the rankings obtained from the 
surveys is given in Table 3 for the three factors with the highest eigen
value. Factor 1 has the highest eigenvalue (10.32), indicating the 
greatest area of commonalities between the sorts, while Factors 2 and 3 
both have eigenvalues just above one. All three of the factors that 
satisfied the Kaiser-Guttman criterion also met Humphrey's rule. 
Cumulatively, these three factors explain 41 % of the rankings in the 
dataset, almost one-third of which was attributed to Factor 1. The 
number of defining Q sorts for Factors 1, 2, and 3 was 8, 4, and 8 sorts, 
respectively, with the correlations between the three factors and the Q 
sorts ranging from 0.51 to 0.68. This reflects moderately strong associ
ations between the factors and the Q sorts. Furthermore, since the ma
jority of the defining Q sort share this loading among the three factors, 
this indicates cross-loading, i.e., that stakeholders share similar rather 
than distinctive perspectives across factors.

The factor analysis indicates that there are three main meta- 
challenges to electrification: 

1. Procedural Deadlock. This refers to the procedural deadlock asso
ciated with expanding variable electricity generation and is con
cerned with the scaling up of the demand for new electricity 
generation on time (Section 4.1)

2. Competing Political Preferences, which highlights carbon prices, 
flexibility instruments, and political disputes as the main issues 
hampering the transition (Section 4.2)

3. Poor Governance, which focuses on multi-stakeholder coordina
tion, especially concerning an increased grid capacity, hinders an 
effective electrification process (Section 4.3).
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In the following sections, the challenges with high low and unique 
ranking for each of the three factors are explored to define the meta- 
challenges it represents.

4.1. Meta-challenge 1: procedural deadlock

Procedural deadlocks hinder the expansion of variable electricity production
Table 4 shows the statements that had the highest positive and 

negative ranks, as well as the statements with unique scores for the 
meta-challenge of “Procedural Deadlock” (Meta-challenge 1). The 
statements with the highest ranking by the stakeholders associated with 
this meta-challenge concern the resistance to the construction of a new 
low-carbon electricity infrastructure. This is characterized by prolonged 
permit application processes and appeal processes, and concerns 
regarding the diffusion rates of flexibility measures. These issues appear 
to stem from a lack of coordination at the institutional level, rather than 
a reluctance to change from large state-owned firms or private 
consumers.

The meta-challenge of “Procedural Deadlock” has been highly 
ranked in terms of permitting issues. This includes the repeated use of 
veto power in the permit application and appeal processes, which is 
applicable to wind power within the territorial border (s40, Table 4). 
Furthermore, lengthy legal appeals in the permitting processes (s14, 
Table 4) were ranked as the most-important issue for this meta 
challenge.

This meta challenge stands out from the other meta-challenges in 
that while broad system transformations are seen as important, it em
phasizes technological concerns regarding the electricity supply 
side, including how the instantaneous demand can be met with a high 
share of renewables (s20, Table 4), and the extent to which there can be 
sufficient development of energy storage (s21, Table 4).

On the other hand, the Procedural Deadlock challenge considers 
resistance to change as the most-unimportant issue, irrespective of 
whether this reluctance to change is from firms (s35, Table 4) or private 
consumers (s36, Table 4).

4.2. Meta-challenge 2: competing political preferences

Competing political preferences slow the progress of electrification
Table 5 shows the statements that have the highest positive and 

negative ranks, as well as the statements that received unique scores for 
the challenge of “Competing Political Preference” (Meta-challenge 2). 
This meta-challenge identifies a weak policy for carbon pricing as a key 
challenge to electrification. Furthermore, this meta-challenge shows 
that electrification projects are hindered by contestation at the political 
level, involving both national and international climate discourses.

The meta-challenge of “Competing Political Preference” has broad 
system transformation (s44, Table 5) as the most-important issue. 
Furthermore, the current setups of carbon instruments are regarded as 
important challenges to electrification, in that the level of carbon 
pricing is too low (s39, Table 5) and that the free emissions allow
ances for industry disincentivize heavy-industry from implement
ing electrification (s46, Table 5). Political dispute is also highlighted 
as an important issue in meta-challenge 2 (s50, Table 5). On the other 
hand, statements regarding the technological issues related to electrifi
cation were ranked very low for this meta-challenge. In addition, two 
statements on nuclear power, the stigma of nuclear power safety (s17, 
Table 5) and the lack of support for small modular reactors (SMR) 
(s9, Table 5), were ranked as relatively unimportant compared to the 
other statements.

Fig. 3. Issues that are common and unique in the rank-order of the three identified meta-challenges, each linked to its original statement in brackets. Texts are 
colored according to their ranks, from the most important to the most unimportant. Black text with upward arrows: issues ranked as important; white text with 
downward arrows: issues ranked as unimportant.
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4.3. Meta-challenge 3: poor governance

Poor governance hinders an effective electrification process
“Poor governance”, Meta-challenge 3, focuses on governance in 

relation to the transition. While the permitting issues and the need for 
broad system transformation are shared with the other meta-challenges, 
the challenge of “Poor governance” focuses on multi-stakeholder coor
dination and especially in relation to increasing grid capacity, but also 
how the benefits of a transition should be distributed between different 
groups in society. Table 6 shows the statements that have the highest 
positive and negative ranks, as well as the statements with unique scores 
for this challenge.

The challenge of “Poor governance” highlights permitting issues for 
new electricity infrastructure and considers them to be the most- 
important issue (s40, Table 6). The second most-important issue iden
tified for this meta-challenge is coordination (s45, Table 6). The diffi
culty associated with achieving a broad system transformation (s44, 
Table 6) was also highly ranked. On the other hand, concerns regarding 
investments in grid capacity (s52, Table 6) were uniquely ranked as 
the most-important aspects for this meta-challenge. The Poor- 
governance challenge also emphasizes the importance of a just transi
tion, to the divisions existing between different regions or between city 
and countryside (s34, Table 6). On the other hand, the statements 
related to cost and market, including the integrated market (s42, 
Table 6) and the necessity for reductions in the prices of end-use tech
nologies (s28, Table 6), were ranked as the most-unimportant for this 
meta-challenge. It also regards the lack of investment in SMR as an 
unimportant matter.

5. Discussion

5.1. Cross-comparison of meta-challenges

To compare the abovementioned meta-challenges, Fig. 3 displays in 
a Venn diagram the concerns that are common and unique for each 
meta-challenge. The overlapping areas highlight issues that are viewed 
similarly. All three meta-challenges share as the highest (most-impor
tant) ranking item the need for broad system transformation (s44). 
Permitting (s40 and s14) and coordination issues (s45) are considered 
important by Meta-challenges 1 and 3, while market instruments for 
flexibility (s51) are regarded as critical for Meta-challenges 1 and 2. In 
contrast, fuel dependence on other countries (s41) is seen as unim
portant for Meta-challenges 1 and 3, similar to support for small 
modular reactors (s9) for Meta-challenges 2 and 3.

The remaining circles in the Venn diagram constitute what is unique 
for each meta-challenge. These include concerns regarding increasingly 
variable electricity production (s20 and s21) for the meta-challenge 1 
on Procedural Deadlock, carbon instruments (s39 and s46) and po
litical disputes (s50) for the Meta-challenge 2 on Competing Political 
Preferences, and issues related to grid capacity (s52) and a just tran
sition, including the urban-rural division in the transition and 
community compensation (s34 and s4) for the Meta-challenge 3 on 
Poor Governance. Regarding issues considered unimportant, Meta- 
challenge 1 consists of the mindset of private consumers on elec
tricity service (s36), while Meta-challenge 2 devalues coordination 
(s45) and meeting electricity demand with a high level of variability 
(s20) in the electricity system. Meta-challenge 3 instead regards cost 
competitiveness for EV and PV (s28) as unimportant.

The challenges (s1–52, Table A.1, Appendix A) identified through 
the concourse vary in importance across the meta-challenges 
(Tables 3–5). Since the Meta-challenge 1 on Procedural Deadlock has 
the highest eigenvalue (Table 2), with a value far higher than those for 
the two other meta-challenges, this meta-challenge has the highest 
explanatory power. This means that the issues rated as most important 
and most unimportant for this challenge share the ranking with a high 
number of stakeholders in the sample. In contrast, the Meta-challenge 2 

on Competing Political Preference has the lowest correlation and has 
less in common with the other two meta-challenges. This indicates that 
the viewpoints that constitute the content of this challenge differ from 
the viewpoints clustered in the other two meta-challenges and are 
mainly shared by those stakeholders who associate with this meta- 
challenge rather than the other meta-challenges.

While the factor loadings are of similar levels across the factors, the 
issues that have common sort values may be interpreted differently for 
each meta-challenge. For instance, the statement regarding the lack of 
broad system transformation (s44) is unanimously ranked as the most 
important in all three meta-challenges. The stakeholders associated with 
each meta-challenge offered various interpretations as to why they 
considered this aspect to be most important. For the meta-challenge 1 on 
Procedural Deadlock, the statement explored different solutions beyond 
the electricity infrastructure, such as paying greater attention to non- 
electricity infrastructure or the distribution side of the value chain. 
Strengthening the market-based approach for wind power, e.g., in the 
permitting process, was suggested as an explanation concerning Meta- 
challenge 2 of Competing Political Preferences. For Meta-challenge 3 
of Poor Governance, stakeholders remarked on the need for a more 
techno-neutral approach to electricity generation, as well as the need for 
a cross-party energy agreement to enable stable investment conditions 
for electrification.

Table 2 
List of stakeholders in the Q study, the P-sample.

ID Position Organization type

P1 Executive Utility
P2 Advisor Utility
P3 Project Manager Power Generation
P4 Manager Grid
P5 Manager Grid
P6 Manager Grid
P7 Project Manager Grid
P8 Advisor Utility
P9 Executive Intermediary
P10 Executive Intermediary
P11 Specialist Intermediary
P12 Manager Industry
P13 Specialist Industry
P14 Executive Industry
P15 Executive Industry
P16 Specialist Industry
P17 Manager Transport
P18 Researcher Technical University
P19 Advisor Research body
P20 Researcher Research body
P21 Researcher Research body
P22 Specialist Research body
P23 Manager Governmental Agency
P24 Manager Governmental Agency
P25 Specialist Governmental Agency
P26 Specialist Governmental Agency
P27 Investigator Governmental Agency
P28 Civil Servant Regional Council
P29 Politician Political Party
P30 Politician Political Party
P31 Politician Political Party
P32 Project manager NGO
P33 Executive NGO

Table 3 
Quantitative results of the factor analysis.

Factor 1 Factor 2 Factor 3

Eigenvalues 10.32 1.92 1.42
% Explained Variance 31 6 4
% Cumulative Explained Variable 31 37 41
Humphrey's Rule 0.51 0.25 0.14
Standard Error 0.05 0.05 0.05

N.A. Phan et al.                                                                                                                                                                                                                                 Energy Research & Social Science 126 (2025) 104142 

8 



Table 4 
Statements (with associated numbers and sorting scores) that received the 
highest positive and negative scores and statements that received unique scores 
for the Procedural Deadlock Meta-challenge (Meta-challenge 1).

Statement 
number

Statement Sorting 
score

Most important for the Procedural deadlock challenge (Meta-challenge 1)
s40 The prominent number of stakeholders that have a 

veto on new developments hinders the deployment 
of new low-carbon electricity infrastructure.

5

s14 Lengthy legal appeals prolong the processing time 
for permits to develop new electricity infrastructure.

5

s51 Market instruments for flexibility to adapt to a 
higher level of renewable penetration are 
insufficient.

4

s44 Broad system transformations, and not just 
technological substitutions, are needed for 
electrification.

4

s45 The lack of coordination between authorities 
involved in the permitting processes hinders the 
deployment of new electricity infrastructure.

4

Most unimportant for the Procedural deadlock challenge (Meta-challenge 1)
s18 There is too little faith in emissions reductions by 

means of electrification.
− 5

s35 State-owned firms such as Svenska Kraftnät and 
Vattenfall are not leading the transition.

− 5

s36 The mindset of private consumers in relation to 
electricity services hinders an increase in the share 
of renewables in the energy mix.

− 4

s41 Electrification will ultimately create more fuel 
dependence on geopolitically sensitive areas.

− 4

s2 Concerns regarding the health and safety of local 
people hinder the deployment of new low-carbon 
electricity infrastructure.

− 4

More important than those in Meta-challenges 2 and 3
s20 A high share of renewables in the power mix will fail 

to meet “just-in-time” demand from consumers.
1

s21 The expansion of energy storage capacity will be 
inadequate to accommodate a high renewable share 
in the electricity system.

2

s24 The installation of fast charging stations is occurring 
too slowly for the electrification of road transport.

1

More unimportant than those in Meta-challenges 2 and 3
s32 A large fraction of the population is poorly informed 

on electrification and energy transition.
− 1

Relevant quotes from interviews
“Different kinds of energy storage will be so much more important, and that needs to be 

increased. And you have to look into the whole picture in order to, I mean, to stabilize and 
get a fully functioning energy system at the end of the day.” (P7)

“It's so important to have a very narrow, close and early dialogue with different stakeholders 
on the local regional level… to explain that there are benefits coming with this 
transformation.” (P7)

“This is the tension that everyone thinks electrification is great, but no one wants it to happen 
where they live to disturb their particular thing.” (P18)

“Path dependencies are always one of the biggest problems in all technological change.” 
(P18)

“I think the solution lies in involving them, so it's the solution lies in making them want to 
have wind power in this case, and maybe being owners as well of it. So maybe they will 
invest in it and you know be part of it and have a building community around it.” (P32)

“If inclusion includes sharing the money, I think it may be sufficient.” (P32)
“It (The energy transition) is not only about information or knowledge, it is also about a 

polarized and populist debate… Perhaps it's not a matter of knowledge, it is about 
positions.” (P33)

“I think that still people think that well, this thing with biodiversity, it's less important than 
the one with climate. And I mean… it is not correct… we need to consider coexistence 
much more.” (P33)

Table 5 
Statements (with associated numbers and sorting scores) that received the 
highest positive and negative scores and statements that received unique scores 
for the Competing Political Preference Meta-challenge (Meta-challenge 2).

Statement 
number

Statement Sorting 
score

Most important for the Competing political preference challenge (Meta-challenge 2)
s44 Broad system transformations, and not just 

technological substitutions, are needed for 
electrification.

5

s39 Current carbon pricing levels are too low for 
electrification to be implemented in industries.

5

s46 Free emissions allowances disincentivize heavy 
industry from implementing electrification.

4

s50 Political disputes, such as those related to nuclear 
power vs wind power, become a barrier to 
electrification.

4

s51 Market instruments for flexibility to adapt to a 
higher level of renewable penetration are 
insufficient.

4

Most unimportant for the Competing political preference challenge (Meta-challenge 
2)

s20 A high share of renewables in the power mix will fail 
to meet “just-in-time” demand from consumers.

− 5

s9 There is too little support for the development of 
new nuclear technologies, such as small modular 
reactors (SMRs).

− 5

s7 There is too much investment in demonstration 
projects for new technologies, and not enough in 
market implementation.

− 4

s17 The stigma around nuclear power safety hinders its 
continued deployment.

− 4

s22 It is overly optimistic to expect people to consume 
electricity in a more flexible manner at home.

− 4

More important than those in Meta-challenges 1 and 3
s12 Large companies are locked into outdated 

technologies.
2

s41 Electrification will ultimately create more fuel 
dependence on geopolitically sensitive areas.

2

s43 Polarized mindsets on climate actions at the 
international level limit the progress of 
electrification in Sweden.

3

s37 The mindset of industrial stakeholders in relation to 
electricity provision hinders electrification in end- 
use sectors.

1

More unimportant than those in Meta-challenges 1 and 3
s3 Security risks linked to the supply chain for critical 

materials will limit the scale-up of low-carbon 
electricity infrastructure.

− 3

s5 Concerns regarding reduced local property values 
hinder the deployment of new low-carbon electricity 
infrastructure.

− 2

s45 The lack of coordination between authorities 
involved in the permitting processes hinders the 
deployment of new electricity infrastructure.

0

s16 Poor communication between new consumers, 
producers, and grid operators hinders effective grid 
expansion planning.

− 1

Relevant quotes from interviews
“The environmental legislation in Sweden is, and I think it is probably the same in most 

countries, that it's very, very focused on the local environmental impact. Whereas I work 
with these projects that will have a huge global impact, like positive climate effect, but the 
Swedish legislation doesn't take that into consideration at the moment at all.” (P5)

“What I see from the industries that I speak to, which is in this case LKAB and H2 Green steel 
mostly, they do this (electrification) anyway because they see a market value. And also, 
LKAB and SSAB being sort of state-owned can also play sort of the longer game. But 
perhaps for smaller players, carbon pricing levels is more important then.” (P5)

“It is easier to destroy the electricity supply rather than the diesel storage… In an emergency, 
the country is run on diesel. This part is often overlooked in the clean energy discussions.” 
(P23)

(continued on next page)
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The weight assigned to the three meta-challenges is influenced by 
how stakeholders envision the future energy system and the pathways 
required to meet climate and energy targets. This reflects a core theme 
from the literature on socio-technical transitions, where the visions, 
values, and interest of different stakeholders shape their interpretation 
of transition challenges [22,7]. Similar to the highlights of other studies 
on transition narratives [19], our findings challenge the notion of a 
single, uniform objective for the energy transition. Instead, the meta- 
challenges identified here emphasize the plurality of perspectives and 
the normative debates on the direction of the transition.

Accordingly, stakeholders aligned with different meta-challenges 
prioritize different issues. For example, those associated with the 
meta-challenge of Procedural Deadlock emphasized the need to over
come permitting and infrastructure delays in expanding the electricity 
supply mix, while those associated with Competing Political Prefer
ences focus on policy disputes, particularly around carbon pricing and 
technology-neutral incentives. Stakeholders associated with Poor 
Governance, on the other hand, place emphasis on future grid planning 
and just transitions.

This demonstrates that different stakeholders perceive policy success 
through various lenses, such as emission reduction, cost efficiency, or 
fairness. Furthermore, how stakeholders prioritize challenges may also 
be influenced by their desire for policy instruments that would benefit 
them. Our findings suggest that the transition is a complex, context- 
dependent process where these normative values drive the preferences 
and goals of stakeholders, subsequently shaping their viewpoints on 
potential challenges. This aligns with arguments in transition literature 
regarding the importance of considering diverse perspectives as a 
complement to frameworks for diagnosing system failures [30,32], as 
well as for problem prioritization and solution directions [118,119]. 
Rather than a purely rational, top-down policy design process, the re
sults indicate a need to better account for power struggles [120,121] and 
political bargaining [122,123] that influence policy outcomes.

The findings suggest that for a policy to be successful, it should be 
developed considering the context of the socio-technical system in 
which it is embedded. The characteristics of a policy should not only be 
seen as design objectives [124,125] but also a perceived attribute from 
the eyes of stakeholders and the context it engenders. Such a context- 
sensitive approach in policymaking ensures that policymakers can 
adapt the framework to uncover meta-challenges relevant to their spe
cific energy systems. As the transition unfolds, it will be crucial to re- 
evaluate how stakeholders' views shift on key challenges and corre
sponding solutions. The ranking of statements should thus not be seen as 
fixed but might shift with time as social, political, and technological 
landscapes change during the transition. Recognizing the contested and 
negotiated nature of the meta-challenges found in this work raises the 
need to explore and reify the often-ambiguous and fragmented decision 
space where policy development takes place.

In contrast to previous Q methodology studies, focusing on single 
technologies or specific stakeholder groups, such as bioenergy 
[115,126], hydrogen [127], or public acceptance of wind power [15], 
the present research broadens the focus to system-wide meta-challenges 
as a basis for policy strategies that integrate cross-technology perspec
tives. By analyzing the interconnectedness of challenges across sectors, 

Table 5 (continued )

Statement 
number 

Statement Sorting 
score

“I think the whole system should change… We have a market-based system in Sweden, I 
don't think it's enough. And if you have that kind of auction system, it is easier to solve the 
issue of conflict of interest. Because it gives a certain certainty, because the market system 
is really uncertain all the way. Even if there are permits given to someone to build an 
offshore wind park, they might not do it. Then, of course, it is difficult for the rest to adjust 
to that future establishment if they don't know if it is even going to be built.” (P20)

Table 6 
Statements (with associated numbers and sorting scores) that received the 
highest positive and negative scores and statements that received unique scores 
for Poor Governance Meta-challenge (Meta-challenge 3).

Statement 
number

Statement Sorting 
score

Most important for the Poor-governance challenge (Meta-challenge 3)
s40 The prominent number of stakeholders that have a 

veto on new developments hinders the deployment 
of new low-carbon electricity infrastructure.

5

s45 The lack of coordination between authorities 
involved in the permitting processes hinders the 
deployment of new electricity infrastructure.

5

s44 Broad system transformations, and not just 
technological substitutions, are needed for 
electrification.

4

s14 Lengthy legal appeals prolong the processing time 
for permits to develop new electricity infrastructure.

4

s52 There is not enough investment in measures that 
alleviate grid capacity constraints needed for 
electrification.

4

Most unimportant for the Poor-governance challenge (Meta-challenge 3)
s41 Electrification will ultimately create more fuel 

dependence on geopolitically sensitive areas.
− 5

s42 The integrated EU electricity market and the impact 
that it has on Swedish electricity prices represent a 
barrier to electrification.

− 5

s28 The pace at which the prices of end-use technologies, 
such as solar photovoltaics and electric vehicles, are 
decreasing is too slow for most people to afford.

− 4

s9 There is too little support for the development of 
new nuclear technologies, such as small modular 
reactors (SMRs).

− 4

s37 The mindset of industrial stakeholders in relation to 
electricity provision hinders electrification in end- 
use sectors.

− 4

More important than those in Meta-challenges 1 and 2
s34 Electrification will likely deepen or perpetuate 

regional and urban-rural divisions.
1

s35 State-owned firms such as Svenska Kraftnät and 
Vattenfall are not leading the transition.

0

s4 The idea that financial compensations to local 
communities with new wind power developments 
are considered bribery will hinder the deployment of 
new low-carbon electricity infrastructure.

0

More unimportant than those in Meta-challenges 1 and 2
s39 Current carbon pricing levels are too low for 

electrification to be implemented in industries.
− 3

Relevant quotes from interviews
“We should have a legal discussion, and it should be democratic, but I think one thing that we 

have discussed is to actually have a combined environmental permit for the grid, demand, 
production, and storage at the same time. Because if you remove one of those 
(environmental permits), then why should you do the other? So now we see permits for 
each and everything that we want to do separately, but we need to make a story… 
Otherwise, we just do a lot of things that harm the environment, but we gain nothing.” (P2)

“We have a history of handling Saami people badly. The historical mistreatments must be 
overcome by reaching a common understanding. I don't see it has been done yet.” (P2)

“The industry is taking the lead here, and politicians and the different parts of government - 
what we say is we are taking on the bet they haven't realized it… The thing that stops this 
(electrification) or slows it down is the permits.” (P14)

“There is no barrier for nuclear as I see it right now… And if you have techno-neutral, so to 
speak, politics, this means that nuclear also has to compete in a neutral way with 
renewable electricity.” (P14)

“That is a barrier that you don't have a broad energy strategy that all the political parties can 
agree on that could continue for more than four years. That has been we have had it 
before, but not in the last years… And if the relations change every fourth year, that is not 
good – we need to have stability in energy politics.” (P14)

“There is a democratic balancing that would need to happen, otherwise it will not go fast 
enough. We cannot have spent 15 years discussing whether we should establish a wind 
farm or not in a certain place. Maybe we can spend three years doing that or so. Then we 

(continued on next page)
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this work portrays the multi-level, multi-stakeholder complexities of the 
transition. Furthermore, the shared importance of deep system trans
formations across the meta-challenges identified indicates a consensus 
that structural change is necessary to achieve electrification, echoing 
findings from transition literature that stress the need for alignment 
between technical systems and institutional reforms [118,128].

The analysis can also be compared to existing transition frameworks, 
such as Technological Innovation Systems (TIS) analyses, which focus 
on identifying system weaknesses based on pre-defined key functions 
[24,25], or Multi-Level Perspectives (MLP), where challenges are iden
tified through three levels: landscape, niche, and regime [23,31]. While 
frameworks such as TIS and MLP are robust for identifying structural 
conditions and functional failures in transitions, they often treat chal
lenges as objective and analytically separable [129]. In contrast, our 
approach foregrounds the subjective and contested nature of the chal
lenges, as understood by different actors with diverging normative views 
[16,130]. The Q methodology enables the identification of competing 
aggregated narratives—what we here term meta-challenges—which 
cluster perceived barriers into high-level interpretations that influence 
strategic decisions and political conflicts. The analysis, therefore, maps 
out socio-technical challenges through a discourse-based lens, capturing 
how cultural, political, and environmental factors shape stakeholder 
views. Since the narrative aggregation and discourse analysis using the 
Q methodology can accommodate a high level of interpretative activ
ities, e.g., with discursive framings of challenges, we argue that Q 
studies could provide empirical insights that complement existing 
theoretical models for understanding key challenges in socio-technical 
transitions. As such, we position the Q methodology as particularly 
useful for understanding how directionality conflicts and value-laden 
trade-offs manifest in transition governance.

While this study provides valuable insights, it is important to 
acknowledge certain limitations. The Q methodology offers unique ad
vantages for exploring complex socio-technical transitions, combining 
qualitative and quantitative elements to provide a nuanced under
standing of stakeholder perspectives while systematically identifying 
overarching narratives. However, the findings are inherently dependent 
on the perspectives of the selected stakeholders and the statements used 
in the study. This study predominantly sampled established experts and 
stakeholders at the center of the energy transition, focusing on more 
tangible issues within the current electrification discourse, as reflected 
in scientific literature. Moreover, the focus on areas of consensus and 
commonality across meta-challenges may underrepresent more radical 
or contested viewpoints, including those from marginalized groups or 
grassroots initiatives, which often hold transformative potential for 
energy transitions. Despite these limitations, meta-challenges offer 
valuable insights for policymaking, particularly by highlighting sys
temic challenges and points of alignment across diverse stakeholders. 
These findings, while reflective of the Swedish context, contribute to a 
broader understanding of how stakeholder perspectives shape transi
tions in socio-technical systems.

5.2. Policy implications

Considering that it is possible that policies that address different 
meta-challenges can coexist [124] and to effectively mitigate the meta- 
challenges identified in this study, we suggest that policymakers should 
incorporate the following three elements: 

1. Streamlining permitting processes for electricity generation. 
Meta-challenge 1, Procedural Deadlock, emphasizes delays in the 
permitting process for the new electricity generation infrastructure. 
Streamlining these processes is critical to expanding variable elec
tricity production, such as wind and solar power. Measures to fast- 
track permitting, while maintaining compliance with environ
mental regulations and local interests, could help address these de
lays. For instance, it is suggested that reducing procedural 
bottlenecks, such as by supporting municipalities in decision making, 
would be instrumental in facilitating the deployment of infrastruc
ture essential for achieving net-zero carbon emissions [84]. Early 
introduction of vetoes, bundling permits, and making the economic 
benefits of low-carbon technologies more visible to local commu
nities could serve as effective strategies.

2. Forming a fair but differentiated low-carbon policy mix. Meta- 
challenge 2, Competing Political Preferences, might suggest the 
importance of ensuring a level playing field for various technology 
options, enabling multiple solutions to develop and diffuse in parallel 
[131,132]. This can be achieved through cross-technology policies 
such as carbon pricing or taxation in combination with other and 
more tailored incentives. While broad support across technologies 
could ensure implementation across different policy cycles, policy
makers must consider the impact of the overall low-carbon policy 
mix [131]. For example, emerging low-carbon technologies would 
benefit from additional technology-specific market-oriented in
struments, while large-scale infrastructure projects may necessitate 
state loan guarantees to reduce uncertainty for private investors 
[131]. Thus, besides carbon efficiency and cost, the conditions 
enabling cost-efficient investment and deployment of different 
technologies and infrastructure components should be looked into.

3. Recognizing the benefits of multi-partisan efforts in the energy 
transition. Meta-challenge 3, Poor governance, focuses on sectoral 
inter-linkages by highlighting the need for better coordination of 
permitting processes, as well as the need for investment conditions 
that enable effective expansion of the grid infrastructure. These is
sues call for measures that secure the directionality of the energy 
transition in the Swedish energy policy by bridging the partisan 
divide [23]. This could be done by legislating long-term policy tar
gets that can be sustained through political shifts while anchoring 
those to measures that address near-term concerns. While gover
nance arrangements like cross-party energy agreements have 
emerged in the country previously, policymakers could further learn 
from the success stories of how shared visions are fostered in polit
ically diverse areas in other fields [133] or countries [134].

While these policy recommendations offer potential solutions to the 
identified meta-challenges, it is also essential to establish a process for 
balancing competing priorities, such as the need to increase electricity 
demand through electrification versus the urgency of streamlining 
permitting processes for new power generation plants. As highlighted in 
Sonnsjö [113], some of these trade-offs are already prominent in 
Swedish political debates, where concerns about energy security, price 
volatility, and technology choice frequently collide. Our findings com
plement this picture by showing how such tensions are reflected in 
stakeholder perceptions and may hinder the formulation of coherent 
transition strategies. Mapping out interconnected meta-challenges thus 
opens the possibility for a more comprehensive transition policy mix and 
policy process coherent to the context it is applied to, as well as being 
responsive to stakeholder perspectives.

Table 6 (continued )

Statement 
number 

Statement Sorting 
score

have to start building, or we have to move to the next project and leave that project behind, 
in that case.” (P17)

“Transport will be more expensive, but if they are too expensive, I don't think so. I think 
transport today is too cheap.” (P17)

“It is the biggest obstacle for wind energy right now that the local protests are so loud right at 
the moment, and the local politicians do not have the strength or will to decide on any wind 
when their voters in their society are worried…” (P28)

“People find it to be more provocative, like the companies in China are making money on our 
land… Well, we have a bigger polarization in society… There is so much hate, hate toward 
politicians in general, and some of it is also followed by a skepticism on climate change.” 
(P28)
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6. Conclusion

This study employs the Q methodology to analyze stakeholder per
spectives on electrification in Sweden, identifying three interrelated 
meta-challenges: Procedural Deadlock, Competing Political Preferences, 
and Poor Governance. Procedural Deadlock underscores delays and in
efficiencies in scaling up variable electricity production, hindering the 
deployment of technologies critical for achieving net-zero carbon 
emissions. Competing Political Preferences highlights how divergent 
political priorities, particularly regarding carbon policies and flexibility 
incentives, slow progress toward electrification. Poor Governance em
phasizes grid capacity constraints and equity challenges, particularly in 
ensuring fair access to electrification across diverse stakeholder groups. 
The Q methodology facilitates a comprehensive understanding of how 
challenges, through stakeholder interviews and surveys, form over
arching narratives, or meta-challenges, revealing areas of alignment and 
tension that shape Sweden's energy transition. These findings under
score the need for integrated, adaptive policy frameworks that move 
beyond polarizing debates, such as the conflict between proponents of 
wind power and nuclear energy, toward solutions that address systemic 
challenges. By systematically aggregating diverse stakeholder perspec
tives, the Q methodology provides valuable insights for both policy 
development and broader socio-technical analysis.

Theoretically, this study contributes to sustainability transitions 
research by introducing and operationalizing the concept of meta- 
challenges—aggregated narratives that reflect how different actors 
frame, interpret, and prioritize challenges to electrification. These meta- 
challenges highlight not only functional or structural deficits but also 
contestations over values, directionality, and governance logics. In 
doing so, we add a narrative-sensitive perspective to existing frame
works, such as Technological Innovation Systems (TIS) and the Multi- 
Level Perspective (MLP), by capturing the dynamic interplay of socio- 
political and cultural factors that influence transitions. For instance, 
integrating Q studies with TIS can address the oversimplification of 
stakeholder interactions, while combining meta-challenge analysis with 
MLP can reveal how landscape pressures like climate change are 
translated into regime-specific challenges. Finally, the study highlights 
the potential for longitudinal Q studies to track changes in stakeholder 
perspectives over time, offering a deeper understanding of the evolving 
dynamics of energy transitions. As noted by ten Berge [135], combining 
discourse analysis with Q methodology can also help trace the historical 
and theoretical roots of transition debates, further enriching insights 
into the social and political configurations underpinning regime change. 
Together, these approaches provide a robust framework for exploring 
and addressing the challenges of decarbonization.
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