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A B S T R A C T

Road freight decarbonization, like other complex system transitions, presents a formidable political, social and 
organizational as well as technical and economic challenge. While technical and economic aspects have received 
considerable research focus, there is much less research on political, social and organizational aspects. Purposive 
road freight decarbonization furthermore needs an effective governance framework to coordinate system-level 
decision-making that reflects all these important system dimensions. Findings from literature regarding gover
nance requirements for purposive system transitions are synthesized to form a novel framework organized 
around the three pillars of governance processes, effectiveness and legitimacy. This framework is validated and 
further developed via thirteen semi-structured interviews and a workshop with transport authorities and industry 
associations. Conclusions are drawn regarding maintaining system functions and managing asymmetric power 
relations during transitions; key governance enablers; and the importance of achieving input, throughput and 
output legitimacy. Governance connections are identified, and the implications of these for transition wickedness 
discussed.

1. Introduction

Globally, heavy and medium duty road freight transport accounted 
for 1830 million tonnes in 2022 (IEA, 2024), or 5 % of a total 36,800 
million tonnes (IEA, 2023) of CO2 emissions. In the United Kingdom 
(UK) in 2023, heavy goods vehicles over 3.5 tonnes represented 21 
million tonnes or 5 % of a total 426 million tonnes of CO2 emissions 
(DfT, 2023b).

Road freight, particularly long-haul freight, is often cited as a hard to 
abate sector (Shell / Deloitte, 2021). However, its abatement must be 
achieved if we are to reach net zero. Given the urgency of the climate 
crisis, the transition must be rapid and radical, yet to date it remains 
slow and incremental. In this paper, we propose that the lack of effective 
transition governance is a key contributor to this.

Zero emission trucks are entering the market and the UK government 
is providing financial stimulus to encourage operators to acquire these 
(GOV.UK, 2023). Other road freight decarbonization opportunities exist 
(Greening et al., 2019). Some opportunities, such as improving vehicle 
aerodynamics or reducing rolling resistance, result in incremental 
decarbonization. Changing the vehicle energy source or shifting mode to 
rail or water can deliver radical decarbonization, however these actions 

have major energy system, infrastructure and vehicle supply de
pendencies. They also have substantial operational and service impli
cations for fleet operators and customers, and require operators to 
engage with new partners and service providers. Radical road freight 
decarbonization can therefore be considered a wicked problem, which is 
defined as being “ill-defined, ambiguous, and contested, and featuring 
multilayered interdependencies and complex social dynamics” (Termeer 
et al., 2017).

Purposive transition is core to the framing of this study and assumes 
that, due to system dependencies, rapid and radical road freight decar
bonization will only occur if it is made to do so purposively, meaning it is 
deliberate, structured, planned, and organized. Smith et al. (2005)
identify that a purposive transition is necessary when high coordination 
between actors is needed, and there are resources required to execute 
the transition that are external to the established regime. Radical road 
freight decarbonization actions fulfil both these criteria.

Patterson et al. (2017) define governance as “the structures, processes, 
rules and traditions that determine how people in societies make decisions and 
share power, exercise responsibility and ensure accountability”. Competing 
actor values, beliefs and vested interests make transitions deeply polit
ical, and conflict is inevitable (Steurer and Bonilla, 2016; Downie, 2017; 
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Churchman et al., 2023). Transition governance must therefore include 
effective mechanisms for managing conflict in addition to making and 
enforcing transition decisions. Politics, conflict resolution, 
decision-making and decision enforcement are however under-analyzed 
in transitions governance literature (Voβ et al., 2009; Patterson et al., 
2017; de Geus et al., 2022).

Aligned with these conclusions, Churchman et al. (2025) identify 
that rapid and radical road freight decarbonization requires: 1) 
techno-economically feasible solutions; 2) a shared understanding of the 
design choices that need to be codesigned; and 3) a politically and 
socio-technically feasible codesign framework to make these design 
choices. This paper specifically addresses the third requirement and 
considers the research question: “What are the governance requirements 
for rapid and radical road freight decarbonization?“. As political and 
socio-technical factors vary substantially by geography, the research 
question is considered specifically within a UK context. The findings are 
presented in the form of a governance framework that provides a heu
ristic and checklist for authorities and actors seeking to purposively 
enact this transition. The opportunity to apply the framework in other 
countries and for other sustainability transitions is explored in the 
conclusions section. This reflects the observations that many of the in
sights identified are relevant beyond UK road freight decarbonization; 
and purposive transition governance is understudied for sustainability 
transitions in general.

The remainder of the paper is organized as follows: section 2 de
scribes the methodological approach used; section 3 proposes the 
governance framework developed from literature; section 4 presents the 
validation and further development of this framework via thirteen in
terviews and a workshop with transport authorities and industry asso
ciations; and section 5 concludes with reflections on the research 
question; governance connections; application to other transitions; 
research limitations; original contribution; and opportunities for further 
research.

2. Methodological approach

2.1. Theoretical basis

The methods used in this paper apply a combination of abduction 
and retroduction, which are methodological alternatives to induction, 
which is commonly used in subjectivist and qualitative research; and 
deduction, which is commonly used in objectivist and quantitative 
research. Please see Appendix A for a theoretical overview of abduction 
and retroduction.

2.2. Literature review

The first research phase was a literature review to identity relevant 
insights and frameworks. This was carried out in three steps. The first 
step identified relevant established governance frameworks in litera
ture. The conclusion that none of these provide a complete solution for 
the governance of purposive system transitions led to the decision to 
identify specific relevant insights from literature as the basis of a new 
framework. In the resulting second step, Scopus was used to identify 
papers containing keywords that indicate a focus on both complex sys
tem transition and coordinated decision making. Following a sequential 
filtering of papers based on source title, title, abstract and full paper text, 
thirteen papers remained selected. These were qualitatively coded using 
grounded theory methods and the three governance pillars of processes, 
effectiveness and legitimacy were identified, each containing three 
themes. For the third step, targeted searches were conducted using 
Google Scholar and Scopus for additional literature considering these 
themes. This resulted in 11 further papers being identified. More detail 
on these steps is presented in section 3.

2.3. Interviews and workshop

Thirteen semi-structured interviews and a review workshop were 
held with transport policymakers and industry associations to validate 
and further develop the governance framework developed from litera
ture within the specific context of UK road freight decarbonization. All 
interviews were with one participant except one transport authority 
interview that had two participants. The workshop had five participants, 
bringing the total number of participants to 19 representing nine na
tional, regional and local transport authorities, and four transport in
dustry associations. Authority representatives are transport officers with 
responsibilities that include freight transport. Industry association 
participant responsibilities include policy, strategy and stakeholder 
engagement. Appendix B presents the specific questions asked in 
interviews.

Each interview began with an introduction to the framework 
developed from literature. The opportunity was provided for partici
pants to ask clarifying questions. This meant that, when the questions in 
Appendix B were subsequently discussed, participants understood the 
pillars and themes, and why they had been identified as relevant for road 
freight decarbonization.

Interview recordings were transcribed and qualitatively coded to 
identify more specific governance themes under each of the three pillars. 
Themes that did not align to a pillar were grouped under a fourth 
“governance enablers” pillar. The further developed pillars and themes 
were then reviewed in the workshop with five transport authority rep
resentatives. Weightings were assigned to themes by workshop partici
pants and additional commentary regarding the themes was captured.

3. Framework development

3.1. Literature review

3.1.1. Step 1: existing frameworks for the governance of sustainability 
transitions

Several governance frameworks for sustainability transitions are 
proposed in literature. Three prominent approaches are Earth System 
Governance (ESG); Adaptive Management (AM); and Transition Man
agement (TM). These frameworks are relevant as all consider collabo
rative path-setting and decision-making by stakeholders in the 
sustainable management and/or transition of socio-environmental sys
tems. All also recognize the political context of systems. However, each 
adopts a different view of the purpose of governance and the nature of 
the challenges that governance must address.

ESG is a product of the Earth System Science Partnership, created to 
develop strategies for Earth System Management (ESM) (Biermann 
et al., 2010). ESG considers governance architecture; state and non-state 
agency; adaptiveness of mechanisms and processes; accountability and 
legitimacy; and questions of just allocation and access. Four 
cross-cutting themes identified are power, knowledge, norms, and scale.

AM was developed in the context of socio-ecological systems (Olsson 
et al., 2004). While the focus of AM is on local community governance, it 
recognizes that this needs to be founded on vision, leadership and trust; 
be supported by necessary legislation creating a social space for 
co-management; and be enabled by appropriate knowledge and infor
mation flows.

TM was developed by Loorbach (2010) building on socio-technical 
systems and innovation theory (Geels, 2004), which in turn is founded 
on science and technology studies (STS) (Jasanoff, 1996). TM considers 
the strategic, tactical, operational and reflexive management activities 
required to develop long-range transition visions. Hyysalo et al. (2019b)
further develop the role of TM to define mid-range pathways that pro
vide transition steering and coordination.

Foxon et al. (2009) compare TM and AM and propose that combining 
the iterative learning from AM with the longer-term transition 
perspective of TM could lead to a more resilient governance framework. 
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Patterson et al. (2017) critically assess approaches to understanding 
transitions and make three overarching observations: the deeply polit
ical nature of transitions; the challenges of thinking about trans
formations ex-ante; and the tensions between steering change and 
recognizing its open-ended and emergent nature.

Whilst ESG, TM and AM all offer valuable insights and heuristics, 
none provide a complete answer for transition governance (Foxon et al., 
2009; Bosman and Rotmans, 2016). More recent work has proposed how 
these methods could be operationalized to support transition 
decision-making (Halbe et al., 2020), but the emphasis remains on 
long-range visioning and nurturing bottom-up innovation rather than 
purposive system-level steering of transitions by actors.

3.1.2. Step 2: systematic literature review1

To identify literature that provides insights into how to purposively 
govern transitions, a Scopus search was conducted for paper titles con
taining words associated with complex system transition: “wicked”, 
“transition”, “transformation*” or “complex” in combination with words 
associated with purposive transitions and coordinated decision-making: 
“governance”, “management”, “stakeholder*“, “collabor*” or “code
sign”. After filtering for reviews and articles in the relevant subject areas 
of social sciences, environmental science and energy, 3204 papers were 
identified.

The 3204 papers were published in 1575 journals. As a first filter, 
papers were deselected that were in non-relevant journals or journals 
with titles that are not in English. Journal relevance was first assessed by 
identifying journal titles containing words that clearly suggest non- 
relevance (e.g. “Education” or “Medicine”) or that have a specific 
focus on developing economies. Following this, titles were reviewed 
individually and any that were judged to be very unlikely to be relevant 
were excluded. After this process, 248 journals containing 988 papers 
remained selected.

As a second filter, papers with non-relevant titles were deselected. 
The same selection approach was applied as for journal titles. In addi
tion, papers with a solely methodological or technical focus, or a focus 
on specific topics such as COVID with past rather than forward-looking 
relevance were deselected. Following this, 89 papers remained selected.

As a third filter, paper abstracts were reviewed using the same 
criteria as title filtering. Papers were then positively selected that met 
the two selection criteria of considering complex system transitions and 
providing insights regarding purposive transitions and coordinated 
decision-making. Following this process, 31 papers remained selected.

As a final filter, full paper content was reviewed and the same pos
itive selection criteria as for abstract filtering were applied. After this, 13 
papers remained selected.

The full content of the 13 selected papers was qualitatively coded in 
NVivo using open, axial and selective coding (Williams and Moser, 
2019). Nine themes grouped under three pillars were identified and are 
presented in Fig. 1.

3.1.3. Step 3: targeted non-systematic literature review
Following the identification of the governance themes in the previ

ous step, targeted searches were conducted for each of the identified 
themes using Google Scholar and Scopus. This was achieved by using 
different combinations of the theme words with the words “gover
nance”, “purposive”, “transition” or “sustainability”. Relevance of pa
pers was assessed using the same approach as step 2. This resulted in a 
further six relevant papers being identified. In addition, five relevant 
papers identified from previous literature reviews were included, 
bringing the total to 24. Please see Appendix C for the alignment of the 
24 papers to the pillars and themes in Fig. 1.

The additional eleven papers did not appear in the results of the step 

2 search as they do not contain the required search words in the paper 
title. This is because either the title contains the theme words developed 
in step 2 rather than the search words; or the search or theme words are 
in the abstract or paper content rather than the title. Extending the 
original Scopus search to include incidences of the search words in ab
stracts and keywords resulted in an unmanageably large number of over 
140,000 papers being identified.

Fig. 2 summarizes the review and coding conducted in steps 2 and 3.
The remainder of this section summarizes the identified governance 

themes based on insights from the 24 selected papers.

3.2. Governance pillars

3.2.1. Governance processes
Dentoni et al. (2018) identify a systems and network governance 

approach as essential to “harness wickedness”. They consider three 
governance processes of deliberation, decision-making and 
enforcement:

3.2.1.1. Deliberation. While multi-Stakeholder Partnerships (MSPs) 
bring together actors from different backgrounds, there are often power 
imbalances between actors. If governance is framed within a delibera
tive democratic ideal, power imbalances must be neutralized for delib
eration to be effective: 

“Deliberative democracy incorporates the requirements that deliberation 
take place in contexts of equal recognition, respect, reciprocity, and suf
ficiently equal power for communicative influence to function” 
(Bächtiger et al., 2018, p.1).

Bächtiger et al. (2018) identify four critiques of deliberative de
mocracy as a governance mechanism, but argue that these have been at 
least partially addressed in “second generation” deliberative democracy: 

• It is too idealistic and ignores power and politics
• It mistakenly aims at consensus
• It misunderstands human motivations and the limits to the cognitive 

capacities of ordinary citizens
• Deliberation is too rational, and excludes the informal social and 

speaking styles typical of many marginalized groups

Deliberative democracy is a large subject and a full exposition is 
beyond the scope of this paper. However, the central tenets of equal 
recognition, respect, reciprocity, and sufficiently equal power are core. 
Set against this, Dentoni et al. (2018) highlight that many studies find 
that affirmative efforts to neutralize power imbalance do not compen
sate for the dominance of certain participants, power plays and co
alitions. If power imbalances cannot be fully neutralized, they argue that 
it is nevertheless important to ensure that all relevant voices are heard 
and considered at the deliberation stage. This requires different sources 
of knowledge to be considered; the facilitation of authentic deliberation 
between stakeholders with conflicting values; and continual reappraisal 
of the issues considered and the stakeholders included in deliberation.

3.2.1.2. Decision-making. As with deliberation, an idealized decision- 
making process would be based on equal representation and influence 
of all interested parties. In practice, this is rarely if ever the case. Mea
sures need to be taken to manage asymmetric power relations to the 
extent possible, to ensure that potentially vulnerable and marginalized 
groups are represented and that private economic interests to not 
overwhelm environmental and social objectives. However, some degree 
of compromise and appeasement of private interests is likely to be 
necessary, and the decision-making process must accommodate this. 
Recognizing that both formal and informal decision-making processes 
exist, clear decision-making structures, roles and rules nevertheless need 
to be defined.

1 A spreadsheet with a full audit trail of the filtering conducted in the sys
tematic literature review is provided as a supplementary data object.
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3.2.1.3. Enforcement. The extent to which decisions are advisory or 
compulsory has strong implications for legitimacy and the nature of 
enforcement. Churchman et al. (2023) find a dichotomy between actors 
who believe that key road freight decarbonization decisions should be 
made centrally, and those who believe that all options should be left on 
the table so that operators and shippers can select solutions that work 
best for them. The nature of enforcement therefore also has significant 
political implications. Irrespective of the form of enforcement, decisions 
need to be expressed in a form that allows delivery against these to be 
monitored and reported.

3.2.2. Governance effectiveness

3.2.2.1. Drive purposive transition. Despite the urgency of the climate 
crisis, purposive transition governance is understudied. Termeer et al. 
(2017) contribute one of the few works to engage deeply on this topic 
and challenge the concept that incremental change is necessarily slow. 
They propose continuous transformational change with a focus on 
enabling and accelerating “small in-depth change” to reconcile the 
needs of incrementality and speed. To achieve this, they suggest three 
intervention strategies: 

(1) Provide basic conditions for enabling small in-depth wins
(2) Amplify small wins through sensemaking, coupling, and 

integrating

(3) Unblock stagnations by confronting social and cognitive fixations 
with counterintuitive interventions

3.2.2.2. Maintain system functions. In general, transitions literature 
emphasizes the destabilization of incumbent actors and system functions 
to make space for new actors and functions. However, since we depend 
for our health, security and wellbeing on critical systems such as energy, 
transport and food, system functions must be maintained through the 
transition. Little literature has been found that considers this important 
aspect of system transition, apart from the observation by Foxon et al. 
(2009) that AM gives greater emphasis to the maintenance of system 
functions than TM.

To maintain system functions, we propose it is first necessary to 
identify concretely what these are and define the parameters that 
represent good system functioning. Once these parameters are defined, 
transition design can then incorporate ex-ante analysis to assess whether 
transition pathways will maintain system functions within required 
thresholds. Processes can be established to monitor system functions 
during the transition so action can be taken if thresholds are or appear 
likely to be breached. Approaches such as adaptive mid-range planning 
(Hyysalo et al., 2019a) can then be implemented to enable these course 
adjustments.

3.2.2.3. Manage conflict and asymmetric power relations. Due to 
competing vested interests and complex system interdependencies, 
conflict is unavoidable in system transitions (Downie, 2017; Normann, 

Fig. 1. Governance pillars and themes synthesized from literature.
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2017). This means that governance must include mechanisms for man
aging conflict and for decision-making in the likely absence of full 
consensus. Negotiation between actor groups is a necessary element of 
this (Steurer and Bonilla, 2016). This challenging requirement is further 
complicated by power differences between actors.

Ansell and Gash (2008) identify that the success of collaborative 
governance depends on prior history of conflict or cooperation, in
centives for stakeholders to participate, power and resource imbalances, 
leadership, and institutional design. While examples of effective 
collaborative governance are identified, other examples highlight where 
powerful stakeholders manipulate the process, public agencies lack 
commitment to collaboration, and distrust becomes a barrier to good 
faith negotiation. Their evidence suggests that strongly interdependent 
actors can work together to achieve rapid change, even in high conflict 
and low trust situations. However, without such interdependence, trust 
and time become necessary to negotiate decisions.

Voβ and Bornemann (2011) find that conflict, asymmetric power 
relations and politics are often neglected in the reflexive governance 
approaches of AM and TM. They suggest two requirements to address 
this: (1) detailed rules and procedures to avoid domination and capture 
by powerful political interests, and (2) alignment of governance with 
actual political practices and existing patterns of governing.

3.2.3. Governance legitimacy
The importance of legitimacy within liberal democracies emerges 

clearly from literature; and recent history also demonstrates its signifi
cance. The gilets jaunes and farmers protests in France (Goury-Laffont, 

2024; Yildiz, 2024); the anti-nuclear movement in Germany (Jahn and 
Korolczuk, 2012); and the backlash against pro-environmental and road 
safety policies in England and Wales (DfT, 2023a) are all examples of 
where social legitimacy has directly influenced policy formulation and 
outcomes.

While several concepts of legitimacy exist, three widely referenced 
legitimacy concepts have been selected from literature: input, 
throughput and output (Schmidt and Wood, 2019). Input legitimacy 
relates to the diversity and representativeness of societal perspectives 
engaged in the decision-making process. Throughput legitimacy reflects 
the quality of decision-making processes and rules. Output legitimacy 
concerns the extent to which the results of decision-making are 
perceived as addressing collective problems.

While it is helpful to consider input, throughput and output legiti
macy, we suggest these cannot be entirely separated. For example, for 
climate change deniers, pro-climate policies could be seen as failing on 
output legitimacy. However, climate change denial rhetoric associates 
climate action with the making of decisions based on the interests of 
“elites” (input legitimacy) and the mechanisms and regulations of the 
state and supra-state (throughput legitimacy). This makes it impossible 
to analyze the politics of climate change action without considering all 
three forms of legitimacy.

Please see Appendix D for a further consideration of the challenges of 
reconciling the multiple requirements of legitimacy.

Fig. 2. Summary of literature review and coding.
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4. Framework validation and enhancement

The recordings from the 13 interviews were transcribed and then 
qualitatively coded in NVivo, initially to the pillars and themes identi
fied from the literature review, and then via an iterative process of open, 
axial and selective coding (Williams and Moser, 2019) to more detailed 
themes. Important governance themes emerged that did not fall under 
one of the three pillars in Fig. 1, so a fourth “governance enablers” pillar 
was created. Fig. 3 shows the themes identified from interviews aligned 
to the four pillars. All governance process and effectiveness themes 
identified from interviews align to one of the highlighted themes and are 
shown as nested under these. Two new legitimacy themes were identi
fied that did not fall within the themes of input, throughput and output 

legitimacy, and are therefore shown at the same level as these.
In the concluding workshop, the pillars and themes developed from 

literature and interviews were shared with participants, and they were 
asked to qualitatively comment on each theme and to review theme 
weightings. The commentary from the workshop was transcribed and 
coded to themes following the same approach as for interviews. Work
shop participants were also asked if any themes should be added or 
removed, but they confirmed that the identified themes appeared valid 
and comprehensive.

The following summarizes the points raised by interview and 
workshop participants for each theme. Selected quotes illustrating these 
points are provided in Appendix E and are referenced by quote number.

Fig. 3. Governance themes from interviews: Size of circle reflects weight assigned to theme in workshop 
(Theme categories not weighted; themes/theme categories from literature highlighted with black border).
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4.1. Governance processes

4.1.1. Deliberation

4.1.1.1. System knowledge. There was a shared view that current deci
sion making is hampered by different parties operating in silos, each 
with only partial information (quote 1). Both transport authority and 
industry association representatives highlighted that decision making 
would not be effective if decision makers did not have a good under
standing of current freight activities and why these are done the way 
they are (quote 2).

A lack of freight expertise in transport authorities was identified as a 
gap, and as a result freight experts were seen being needed to facilitate 
deliberation and decision making (quote 3). System knowledge was also 
seen as variable within operators with, for example, transport managers 
potentially having a different view to board members. However, it was 
noted that, given uncertainty and the complexity and scope of the 
multiple systems involved, there would never be perfect system 
knowledge.

4.1.1.2. Identifying options. Having a robust and transparent process for 
identifying and assessing options was highlighted as key. It was seen as 
important to initially identify the range of options, and to then conduct a 
multi-criteria analysis of these (quote 4). The need to make options 
understandable to all stakeholders was also identified, meaning it may 
be necessary to “dumb down” option descriptions and analyses. Early 
elimination of options that are unlikely to be feasible or politically 
acceptable was seen as helpful (quote 5). It was also noted that the list of 
available options was not static as new options become available and 
existing options are demonstrated to be non-viable.

4.1.1.3. Evidence base. Establishing a robust evidence base to support 
deliberation was identified as necessary, but also challenging. Reluc
tance to share data was seen as an obstacle (quote 6). Available data was 
highlighted as not being in the right form or sufficiently detailed to 
support transition planning by authorities. The short timeframes in 
which data had to be obtained was highlighted as a further challenge. 
While it was proposed that policy needs to be supported by the best 
available evidence, it was at the same time noted that it is impossible to 
have perfect information, and that decisions need to be made despite 
this (quote 7).

4.1.1.4. Collaboration. The need for better collaboration between the 
public and private sectors on freight and logistics was highlighted. 
Collaboration was also identified as being required between operators, 
energy providers, government and vehicle manufacturers to establish 
shared charging/fueling infrastructure (quote 8). A further form of 
collaboration mentioned was collaborative purchasing of vehicles. It 
was noted that collaboration was required across sectors that were not 
accustomed to working together, and these sectors often spoke “very 
different languages”.

4.1.2. Decision-making

4.1.2.1. Codesign. It was proposed that neither a fully top-down nor 
bottom-up process would be effective, and that it was necessary to 
combine elements of both. Getting the right people around the table and 
then keeping them there for the duration of the decision-making process 
was seen as challenging. In addition to engaging operators and author
ities, it was proposed that codesign participants should include energy 
providers and those responsible for enforcing decisions. Having a design 
board with voting and non-voting members was suggested as a way of 
achieving the required breadth of input and engagement while ensuring 
effective decision-making (quote 9).

4.1.2.2. Authority processes. Transport authority representatives high
lighted the need to align with authority assurance and appraisal pro
cesses (quote 10). The nature of these processes was identified as being 
different depending on whether decisions were national, regional or 
local, with more people needing to be involved the wider the impact of 
the decision. Aligned with this, one participant said that the complexity 
of decisions and impacts meant that the decision process “is always 
going to be painfully slow”. However, failure to follow consultation and 
engagement processes was seen as very likely to cause problems later. 
When decisions include a commitment to spend, these typically need to 
be supported by a cost benefit analysis, which was flagged as being 
challenging for decarbonization actions that could result in costs 
increasing (quote 11).

4.1.2.3. Decision ownership. Clear ownership of decisions was seen as 
necessary. An industry association representative expressed the view 
that, although they expected to be consulted, executive decisions are 
necessary, and this requires clear decision ownership and responsibility 
(quote 12). A transport authority representative said that clarity of de
cision ownership was also important when working across multiple 
levels of government. However, they didn’t see anyone being ready to 
take responsibility for key decisions such as technology choices (quote 
13).

It was noted that, even when decision-ownership is clear, there is in 
some cases a reluctance to make decisions due to uncertainty and 
dependence on other decisions. Regarding technology selection de
cisions, it was proposed that, while government would determine what 
was defined as a zero-emission vehicle, individual operators would still 
need to make their own choices from the options available based on the 
technology that would work for them.

4.1.3. Enforcement

4.1.3.1. Monitoring and evaluation. Industry association representatives 
proposed that both quantitative and qualitative measures are required, 
and that funding and resources for monitoring and evaluation need to be 
identified at the deliberation stage. It was highlighted that operators are 
concerned that there may be a need for more vehicles due to loss of 
payload and charging times, and that there needs to be monitoring to 
capture this (quote 14). Transport authority representatives expressed 
the view that monitoring and evaluation had historically been an area of 
weakness, although it was also suggested that this had received signif
icant focus in Ultra Low Emission Zones (ULEZs).

4.1.3.2. Right incentives. A transport authority representative suggested 
that there are fewer levers available to policymakers to decarbonize 
road freight than public transport (quote 15). Another argued that, 
while authorities can influence the choices operators make, if operators 
are not able to move goods they will find a way around incentives. 
Negative unforeseen consequences of vehicle manufacturer quotas from 
the point of view of operators were identified, with operators being told 
by manufacturers they can only buy diesel vehicles if they also buy 
battery electric vehicles, even if the latter do not meet operational needs.

4.1.3.3. Legislation and compliance. Expecting operators to make low 
carbon choices without legislation was seen as unlikely to be successful. 
However, it was also argued that regulation was “pointless” without 
enforcement (quote 16). It was noted that the extent of regulation 
required would vary depending on the requirement. It was suggested 
that road freight is already very “compliance heavy” and that compli
ance was potentially a better term to use than enforcement.
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4.2. Governance effectiveness

4.2.1. Driving purposive transition

4.2.1.1. Clear goal and roadmap. The need for a clear goal and roadmap 
was identified in ten of thirteen interviews. “Goal” was expressed vari
ously as mission, vision, narrative, end objective, north star, direction, 
scope or “what good looks like”. In all cases, it was seen as being 
necessary to provide a common understanding of the aiming point of the 
transition (quote 17). There were differing views on how prescriptive 
the goal should be with regards to the specification of decarbonization 
solutions, but there was agreement on the requirement to decarbonize 
needing to be unambiguous. A shared view was expressed that expecting 
the industry to transition in one step was unrealistic for reasons 
including fleet replacement cycles; differing operational requirements 
and constraints; and different operator profiles. A phased roadmap, 
potentially incorporating the concept of small in-depth change in which 
earlier phases lay the foundations for later ones, was seen as necessary.

4.2.1.2. Technology clarity. While some participants said that govern
ment should not be prescriptive regarding technology choices, other 
participants likened current technology uncertainty to a “Betamax vs 
VHS situation” and “a Mexican standoff” (quote 18). Although the sales 
ban of internal combustion engine (ICE) vehicles was seen as helpful, 
clarity on the specific technologies that would be deployed at scale was 
argued to be necessary for infrastructure planning, as no government has 
sufficient funds to deploy infrastructure to support all technologies. 
Technology uncertainty was seen as a particular barrier for SME oper
ators, as buying an incorrect truck could bankrupt their company (quote 
19). At the same time, operators were seen as being resistant to having 
electric technology options imposed on them. However, while technol
ogy choices remain open, engaging with shippers on how duty cycles 
could be adapted to be compatible with battery electric vehicles was 
identified as difficult.

4.2.1.3. Alignment across authorities. The requirement for alignment 
across authorities was identified in six interviews, with a shared view 
being expressed that relevant policymaking is siloed and split across 
multiple levels of government. It was highlighted that local and national 
policy were often at odds on planning and infrastructure matters (quote 
20). Different local authorities were also identified as placing different 
and incompatible requirements on operators. Lack of trust and data 
sharing across authorities were seen as challenges.

4.2.1.4. Freight customer demand. Freight customers were identified as 
having an essential role to play as operators have no choice but to align 
to their requirements, and these requirements therefore need to be 
compatible with decarbonization (quote 21). Current freight procure
ment was seen as still being primarily driven by cost and service delivery 
rather than environmental impact.

4.2.1.5. Key player leadership. Large operators and shippers were 
identified as having a key transition leadership role to play (quote 22). 
Firstly, they were seen as having the resources required to trial new 
technologies and vehicles, and to accommodate this within their oper
ations. Secondly, it was considered necessary for these actors to be at the 
table for key decisions. Thirdly, these organizations were perceived as 
being able to take decarbonization action more independently, without 
the same need for public sector coordination as smaller operators. 
Finally, early investment by key players was viewed as important for 
establishing the public infrastructure that smaller players could then 
benefit from.

4.2.1.6. Trialing - leverage learnings. Technology trials were seen as 
helpful to ensure solutions deliver anticipated outcomes; to provide a 

necessary evidence base; and to help build the case for large scale 
adoption (quote 23). One perceived risk was that, if only larger opera
tors participate in trials, solutions may be developed that do not work for 
smaller operators. Communication of the outcome of trials was also seen 
as being patchy, particularly if a trial is unsuccessful. It was considered 
that there are as many lessons to be learned from unsuccessful trials as 
successful ones.

4.2.1.7. Amplification via co-benefits. Emphasizing benefits in addition 
to decarbonization was seen as helpful to building support for the 
transition. An example mentioned is the fact that drivers tend to like 
battery electric vehicles (quote 24). Reduction in particulate emissions 
was also seen as an important co-benefit for local stakeholders.

4.2.2. Maintaining system functions

4.2.2.1. Defining good system functioning. It was identified as being 
important not to focus only on vehicles, but on wider logistics systems 
and supply chains. Some degree of disruption was seen as unavoidable 
with a transition of this scale and complexity, but the need to manage 
disruption so that priority flows are maintained was highlighted (quote 
25).

4.2.2.2. Sufficient focus. Participants identified that transition projects 
can give insufficient focus to maintaining system functions and that, 
while this is important, achieving this can be difficult (quote 26).

4.2.3. Managing conflict and asymmetric power relations

4.2.3.1. SME Collective voice – support. Transport authorities identified 
that engaging with SME operators was challenging due to the large 
number of these and their limited capacity to participate in consultation 
forums (quote 27). It was nevertheless seen as important to get input 
from SMEs during the deliberation and decision-making process rather 
than just at the end. It was also noted that may SMEs do not buy new 
vehicles and are therefore reliant on vehicles that are available in the 
second-hand market (quote 28). An industry association representative 
highlighted that decision-makers need to consider the impact of de
cisions on SMEs. For this, they argued that a collective voice is required. 
It was also proposed that an independent monitoring role was needed to 
ensure that transition decisions did not result in SMEs being priced out 
of the market.

4.2.3.2. Independent governance body. Linked to the above point, an 
independent governance body was seen as required by industry associ
ation representatives to ensure that the impact on smaller operators was 
considered in decision making and that SMEs were not unfairly disad
vantaged, for example by technology selection decisions (quote 29). It 
was also proposed that an independent body is required to coordinate 
decision-making across multiple authorities and that this body needs to 
“have teeth”.

4.3. Governance legitimacy

4.3.1. Input legitimacy
Most participants identified input legitimacy as being fundamental, 

as it is the foundation on which the other elements of legitimacy are 
based. Representation, equality and accessibility were seen to be key 
elements of this, with two participants noting that policymaking was 
generally dominated by white males (quote 30). Soft skills were iden
tified as important to ensure that stakeholders felt safe to express their 
true views. It was suggested that, while public bodies tend to gather 
stakeholder input, the focus was often on meeting legal requirements 
rather than genuine consultation (quote 31). It was acknowledged that it 
was unlikely that all stakeholders would agree with decisions, but if they 
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had been consulted and they could see their views had been properly 
considered, they would be more likely to accept the outcome.

4.3.2. Throughput legitimacy
It was suggested that when authorities had in the past received 

pushback on measures that had been taken, it was often because the 
decision-making process had not been seen as good enough, or stake
holders had not been sufficiently engaged. Even if stakeholders provide 
input, if they cannot see how that input has been used, it was proposed 
that they will still not trust the process (quote 32).

4.3.3. Output legitimacy
Making decisions relevant to stakeholders by communicating how 

these would impact them directly in addition to broader societal benefits 
was identified as a key element of achieving output legitimacy. Another 
proposed aspect was that funding allocated to support a decision 
demonstrated policy commitment (quote 33).

4.3.4. Communication and feedback
Across all aspects of legitimacy, stakeholder communication and 

feedback were identified as critical. This was seen as needing to include 
regular progress updates and communications of project deliveries and 
metrics demonstrating positive impacts (quote 34). The importance of 
ensuring that the language used in communications is appropriate for 
the audience was also highlighted, as was the importance of commu
nicating proposals to politicians in a way that makes clear their rele
vance to the political agenda.

4.3.5. Interest and trust
Lack of interest and trust amongst stakeholders was identified as a 

significant challenge to road freight decarbonization. While stake
holders were seen in general as being supportive of climate change ac
tion, they were also viewed as being subject to more direct near-term 
challenges that often took priority (quote 35). Politicians and public 
authorities were considered as giving less focus to road freight than 
passenger transport, as the public were perceived as not caring about 
freight except when it directly impacted on their lives.

Regarding trust, industry associations proposed that past policy 
experience had reduced operator confidence that policymakers under
stood or took into consideration their needs. The changing of goalposts, 
for example end of sale dates for diesel cars, was seen as having rein
forced a lack of operator confidence that policies were well thought 
through and would remain in place (quote 36). Examples were provided 
of industry representatives voicing skepticism that decarbonization 
targets could be achieved and of a major retailer challenging local sus
tainable transport policy where this added time and cost to last-mile 
deliveries.

4.4. Governance enablers

4.4.1. Political environment
The frequency of change of ministers and the resulting changes in 

policy were identified as particularly disruptive when a policy needs to 
be enacted over multiple election cycles. In addition, it was observed 
that, while politicians may support strategic policy objectives, they may 
either not understand or not support the practical actions required to 
achieve these. Furthermore, due to the nature of the UK electoral system, 
gaining support for any policy that provides overall benefits but has 
negative local impacts was seen as extremely difficult (quote 37). The 
need for a rigorous evidence trail of policy discussions and decisions was 
highlighted as required. The support of a policy by a prominent politi
cian, for example a city mayor, was also seen as being extremely helpful.

4.4.2. Resources and capacity
Lack of resources and capacity was seen as a significant challenge for 

both authorities and operators (quote 38). Local and regional authorities 

were identified as often relying on only one or two individuals for freight 
expertise, if this expertise was available at all. Only the largest operators 
were seen as having the dedicated expertise and capacity required to 
engage with decarbonization opportunities. As a result, decarbonization 
and sustainability forums were perceived as often drawing on the same 
small pool of individuals from a limited number of organizations. One 
proposed way of addressing resource constraints was to use trusted 
partners to facilitate consultation and decision-making (quote 39).

4.4.3. Program management
Four program management themes were identified: 

• A transition timetable that is well understood and is stuck to
• A program management office that tracks transition activity
• Clarity of activity ownership and responsibilities
• Ensuring governance processes are clearly communicated and 

followed

The term “program” rather than “project” management is used. 
While project management is primarily concerned with actions, mile
stones and resources, program management also encompasses stake
holder engagement, communication and governance.

4.4.4. Agility
The need for agility and adaptability was highlighted by six partic

ipants (quote 40). A principal theme was that major unforeseen events 
such as pandemics and geopolitical threats change priorities and re
quirements. Current strategic transport planning, which typically runs 
on a ten-year cycle, was seen as insufficiently responsive. It was also 
suggested that there will be things that we don’t get right first time, and 
that it is necessary to be able to recognize this and adjust.

4.4.5. Affordability
The need for option assessment and decision making to consider 

affordability in relation to public and private expenditure was identified 
(quote 41). It was noted that this is particularly important for road 
freight operators given the low margins in the sector (quote 42).

4.5. Areas of differing opinion

In many areas, there was a good level of alignment between the 
views expressed by participants. However, there were some areas where 
differing views were expressed. These are included with supporting 
quotes in Appendix F.

5. Conclusions

5.1. Reflections on research question

The work has provided substantial insights regarding the research 
question: “What are the governance requirements for rapid and radical 
road freight decarbonization?” in a UK context. The need for a purposive 
transition is crystallized by the identification of pillars for governance 
processes, effectiveness and legitimacy. A fourth pillar of “governance 
enablers” was also identified from interviews, highlighting additional 
important requirements that span the political environment, resources 
and capacity, program management, agility and affordability. The social 
and political challenge of reconciling purposive transition steering with 
the management of conflict and asymmetric power relations is consid
ered. We believe that this challenge can only be met if transition 
governance is itself purposively codesigned by transition actors and 
stakeholders.

5.2. Governance connections

There are several connections within the governance framework that 
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represent trade-offs and coordination requirements. Fig. 4 highlights 
those that we have identified subjectively. Further work is required to 
develop and validate these. Nevertheless, the connections reinforce the 
wicked nature of rapid and radical road freight decarbonization. Given 
the urgency of decarbonization, we believe that it is not sufficient to 
simply identify it as a wicked problem, and approaches to overcome 
wickedness need to be defined. A potential starting point for this is to 
systematically and purposively acknowledge, engage with and find ways 
of managing governance connections.

5.3. Application to other transitions

During the literature review, interviews and workshop, UK road 
freight decarbonization provided the framing for the type of system 
transition that needs to be governed, being characterized by political 
and socio-technical as well as techno-economic system dimensions; a 
complex network of system actors and actor groups; substantial system 
and path dependencies that constrain the ability of individual actors to 
take radical transition action alone; and as a result a need for purposive 
system codesign. These characteristics are not unique to road freight 

Fig. 4. Subjective identification of governance connections.
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decarbonization, and none of the papers selected specifically focus on 
this transition or on the UK.

We believe that the four pillars of governance processes, effective
ness, legitimacy and enablers are important for any purposively gov
erned transition. We also believe that the high-level governance themes 
in Fig. 1 are relevant for any transition that cannot be delivered solely by 
top down or bottom up governance, meaning that codesign of key 
transition choices by system actors and stakeholders is necessary. 
Several of the more detailed governance requirements in Fig. 3 that 
emerged from the interviews also have general applicability, although 
their relative importance may vary depending on the nature of the 
transition and the political and social context within which the transi
tion will be delivered. Some of the requirements under the governance 
effectiveness pillar such as “freight customer demand” and “SME col
lective voice – support” are specific to road freight decarbonization and 
it is likely that other effectiveness themes would need to be identified for 
other transitions.

We therefore suggest that the framework could be applied to other 
transitions by considering the following hierarchy of questions: 

1. Does the transition need to be purposively executed and governed? If 
yes, the four pillars are applicable.

2. Is codesign of key decisions by transition actors and stakeholders 
required? If yes, the high-level governance themes identified from 
literature in Fig. 1 can be applied.

3. Considering the nature of the transition and the political and social 
context, what is the relative importance of the specific requirements 
under the governance process, legitimacy and enabler pillars in 
Fig. 3? Are there any requirements that need to be added?

4. What are specific governance effectiveness requirements for the 
transition, considering the three needs of driving purposive transi
tion, maintaining system functions and managing conflict and 
asymmetric power relations?

5. Are there any further governance requirements that have not already 
been identified?

5.4. Research limitations

The principal limitations of the research are the consideration of the 
specific case of UK road freight decarbonization and the focus on 
incumbent actors in interviews and workshops. These represented 
research choices to consider a defined transition and political and socio- 
technical context; and prioritize system knowledge over an opportunity 
to gather wider perspectives and out-of-the-box ideas. An example 
consequence of the second choice is that no participant suggested that a 
pathway to freight decarbonization could be, for example, radical 
consumer-led degrowth, radical localization of food and goods produc
tion, or de-industrialization. An implicit assumption is therefore that the 
transition would be delivered within the current political and economic 
order without a major reconfiguring of societal expectations or how 
societal needs are provisioned.

In addition, the decision to focus interview and workshop research 
on transport authorities and industry associations was a deliberate 
choice to engage participants with a good level of literacy and interest in 
political and social dimensions of transitions, and in transition gover
nance. While this led to insightful discussions and rich outputs, it also 
means that further work with a wider range of stakeholders is required 
to validate and operationalize findings.

5.5. Original contribution

To our knowledge, no other research has considered the specific 
governance requirements of purposive road freight decarbonization. 
Furthermore, while there is research on the governance required to 
deliver major system change, this has tended to be somewhat theoretical 
and focused on bottom-up innovation rather than system-level steering 

(Avelino and Grin, 2017; Rosenbloom, 2017; Halbe and Pahl-Wostl, 
2019). However, recent work is starting to address this gap e.g. 
(Lovell et al., 2022; Churchman et al., 2023; Lähteenoja et al., 2023; 
Pineda et al., 2024). We believe that this study makes a material 
contribution to this effort by synthesizing important governance insights 
from literature, and by validating and developing these with public and 
private sector representatives in the context of road freight decarbon
ization. In addition, the developed governance framework has the po
tential to be adapted and applied to other sustainability transitions, 
recognizing that purposive governance is not only understudied for road 
freight decarbonization, but for sustainability transitions in general.

A further novelty is the application of an abductive approach to 
develop a strawperson framework from literature, followed by the ret
roductive validation and further development of this with actors and 
stakeholders. We believe that this is an effective and underused 
approach for synthesizing insights from literature and testing and 
developing these with policymakers, private sector decision-makers and 
other relevant parties.

5.6. Opportunities for further research

5.6.1. Delivering road freight decarbonization in the UK
While we believe the developed framework provides a good con

ceptual foundation for the governance of road freight decarbonization in 
the UK, further work with authorities and a wider range of actors is 
required to validate and operationalize this including the definition of: 

• Detailed governance roles and responsibilities
• Governance processes and rules of engagement
• Monitoring and escalation mechanisms to address roadblocks and 

other exceptions

These detailed elements will need to be codesigned by and/or 
negotiated with a full range of key stakeholders including freight op
erators, customers, infrastructure and energy providers, and vehicle 
manufacturers. There is an important role for research to facilitate this 
process. Investigating the governance connections discussed in section 
5.2 may provide a fruitful framing for this research.

5.6.2. Application to road freight decarbonization in other countries
The focus of this study has been on road freight decarbonization in 

the UK. We believe the approach is likely to also be applicable in other 
national contexts where neither top-down nor bottom-up governance 
can, on their own, achieve transition outcomes, meaning a codesign 
approach to system decision making is required.

5.6.3. Application to other sustainability transitions
As discussed in section 5.3, we believe that the purposive governance 

framework could, with adaptation, also be applicable to other sustain
ability transitions.
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APPENDIX A. THEORETICAL OVERVIEW

Abduction and retroduction

Abduction is where probable theories are developed from incomplete information (Meyer and Lunnay, 2013; Fletcher, 2017). A detective forming 
theories based on evidence from a crime scene is a form of abduction. Reichertz (2009) proposes that abduction is central to grounded theory, and 
Charmaz (2008, p.157) suggests, “Grounded theory starts with an inductive logic but moves into abductive reasoning as the researcher seeks to understand 
emergent empirical findings”. While induction infers generalized conclusions based on observations of particular instances, abduction develops probable 
theories by connecting two or more premises based on available evidence. For example, if it is observed that a household dog barks every morning 
around 10am, and it is known that the postman/woman comes around that time, a theory could be abductively proposed that the dog is barking at the 
postman/woman.

Retroduction is where the researcher considers a predefined theory and assesses the conditions under which this theory would be true (Danermark 
et al., 2019). It builds well on abduction, as abduction acknowledges that proposed theories are based on incomplete knowledge and therefore require 
critical scrutiny and development (Land, 2024). The “retro” in retroduction implies a form of backcasting in which the conditions that would need to 
be true for a theory to be valid are assessed. Retroduction allows an ontologically realist view of the future to be taken while at the same time 
recognizing that complex and emergent causal mechanisms of systems are very hard to “prove” deductively (Bhaskar, 2013).

The initial framework development, presented in section 3, is abductive. A grounded theory approach is used to synthesize relevant governance 
themes from literature into the framework presented in Fig. 1. This represents what was judged to be a “most likely” theory of transition governance 
based on the identified evidence from literature. The subsequent testing and development of the theory with interview and workshop participants 
presented in section 4 is retroductive. In this, the abductively developed framework was proposed to participants and exploratory questions were 
asked to identify the governance aspects that, in their view, would need to be true to successfully deliver road freight decarbonization. This resulted in 
specific requirements being identified for each of the three proposed pillars, and further “governance enabler” requirements being identified that did 
not fall under any of these pillars.

The abductive/retroductive approach is, we propose, better able to accommodate situations where evidence and knowledge are incomplete than 
more classical deductive approaches. As a result, we believe it is more appropriate for developing theories of change for societal systems that are 
complex, emergent, uncertain and stratified, particularly when there is no precedent for the change, as is the case for radical road freight 
decarbonization.

Critical realism

Considering the governance of digital innovations, Pel (2024) highlights the paradox of treating innovation as simultaneously emergent and 
spontaneous, and directed and purposive. Proposed consequences of this are a confusing representation of steering capacity; inconsistent represen
tations of the role of technology; a loss of strategic value when innovation refers simultaneously to ‘landscape developments’, ‘regime reproduction’ 
and radical ‘niche’ innovation; and a disorienting shifting of scope and focus. Alternative views of transitions adopted by different disciplines are 
presented by Rotmans (2005) as transition typologies that are either targeted or emergent, and subject to a greater or lesser degree of coordination.

The philosophical standpoint adopted in this study is that purposive codesign requires a broadly realist ontological position, as otherwise there is 
no possibility of reaching a common view of the problem or options available to address it, which is required for reasoned collective choices to be 
made. However, it is also necessary to recognize that the emergent, stratified, uncertain and contested nature of socio-technical and political systems 
means that full system understanding or control may never be possible. We propose that critical realism (Bhaskar, 2013), combined with abductive 
and retroductive methods, provides a practically helpful foundation for purposive transition governance and for navigating the contradictions and 
challenges that Pel (2024) and Rotmans (2005) raise.

APPENDIX B. INTERVIEW QUESTIONS

Table 1 
Semi-structured interview questions

Section Questions

Governance processesa • For each of the three governance processes, what are the key requirements for successful road freight decarbonization?
• Are there any governance requirements not covered by the three processes? What are these and why are they important?

Governance effectivenessa • For each of the three governance effectiveness requirements, what are the key requirements for successful road freight decarbonization?
• Are there any important governance effectiveness requirements not covered by the three mentioned? What are these and why are they important?

Governance legitimacya • In what priority order would you place the three types of legitimacy, and why?
• For each type of legitimacy, what are the key requirements for successful road freight decarbonization?

Other • Are there other governance requirements not covered by the framework? What are these and why are they important?
a Governance pillars identified from literature review.
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APPENDIX C. GOVERNANCE THEMES ALIGNED TO 24 SOURCE PAPERS

Table 2 
Governance themes aligned to 24 source papers

Governance 
pillar

Governance theme Sources

Overall transition governance (Patterson et al., 2017; Wannags and Gold, 2020; Grewatsch et al., 2023)
Processes Deliberation Dentoni et al. (2018)

Decision-making Dentoni et al. (2018)
Enforcement Dentoni et al. (2018)

Effectiveness Driving purposive transition (Beer and Nohria, 2000; Marsden and Bonsall, 2006; Laes et al., 2014; Bosman and Rotmans, 2016; Avelino and Grin, 
2017; Termeer et al., 2017; Hyysalo et al., 2019a, 2019b; Keating and Katina, 2019)

Maintaining system functions (Foxon et al., 2009; Hyysalo et al., 2019a, 2019b)
Managing conflict and asymmetric 
power relations

(Ansell and Gash, 2008; Voβ and Bornemann, 2011; Bosman and Rotmans, 2016; Steurer and Bonilla, 2016; Downie, 
2017; Normann, 2017)

Legitimacy Input (Mena and Palazzo, 2012; de Geus et al., 2022)
Throughput (Iusmen and Boswell, 2017; Schmidt and Wood, 2019; Steffek, 2019; de Geus et al., 2022)
Output (Mena and Palazzo, 2012; de Geus et al., 2022)

APPENDIX D. RECONCILING LEGITIMACY REQUIREMENTS

Some writers who oppose centralized governance criticize throughput legitimacy, as it is seen as an attempt to give authority to technocratic bodies 
(Iusmen and Boswell, 2017; Steffek, 2019). However, this study is founded on the assumption that the transition of complex socio-technical systems 
needs to be purposively codesigned by actors and policymakers, implying the need for at least some degree of centralized governance and technical 
understanding of the system being changed. If such “technocratic” governance is necessary, we propose that a consideration of throughput legitimacy 
is required to ensure that governance processes remain aligned with societal needs and expectations.

Within an interpretivist paradigm, diverse governance participation (input legitimacy) is often associated axiomatically with good governance. 
However, de Geus et al. (2022) find that, in the five case studies they consider, while inclusion and participation were emphasized in each case, the 
way these principles were applied was opaque and the process for closing down options and making final decisions was a black box. This suggests that 
assuming input legitimacy naturally leads to throughput and output legitimacy may be flawed.

In addition to the identification of input, throughput and output legitimacy in the selected papers, other legitimacy categories are proposed in 
wider literature. Pragmatic legitimacy (perceived as realistic and useful), normative legitimacy (perceived as socially and morally correct) and 
regulatory legitimacy (conforming to accepted rules) are identified as dimensions of individual views of legitimacy (Alexiou and Wiggins, 2019; Cheah 
and Low, 2022). Procedural legitimacy considers the application of administrative law to the functioning of supra-national organizations (Esty, 2006). 
Substantive and symbolic legitimacy are presented as contrasting motivations for enterprises engaging with and reporting on sustainability initiatives 
(Quintás and Martínez-Senra, 2024). Cognitive legitimacy is identified as a threshold that must be achieved by emerging organizations and practices if 
they are to succeed (Shi and Wang, 2023). These legitimacy dimensions provide further insight into what different stakeholders may assess to 
constitute legitimacy, but all also fall within the scope of input, throughput and output legitimacy. This reinforces the choice of the latter as a helpful 
high level framing.

A Scopus search for recent (2020 or later) literature including the words “legitimacy”, “transport” and “transition*” in the title, abstract or 
keywords identified seven papers that consider legitimacy in the context of the sustainable transition of land transportation. Relevant themes from 
these papers include the need for social inclusion; the challenge of populist politics reinforcing automobility; and the roles of local, national and 
regional authorities in transitions. These themes further reinforce the need to consider input, throughput and output legitimacy; the need for 
alignment across authorities; and the importance of mechanisms to manage conflict and asymmetric power relations.

APPENDIX E. SELECTED INTERVIEW AND WORKSHOP QUOTES

1. “Half the time you’re dealing with half-truths or half-baked sets of information that doesn’t really allow you to [identify] the most optimum 
solution and bring all the different [stakeholders] with you.” (Transport Authority 3)

2. “When it comes to road freight and commercial vehicles, there aren’t many people that really fully understand the nuances of the industry.” 
(Industry Association 2)

3. “Having everyone at a baseline level of knowledge to be able to have that conversation could be quite challenging, because we don’t have 
[many] freight experts in local government.” (Transport Authority 8)

4. “You’d have to look at all the options rather than just pluck one idea out of thin air. And then you’d go through a process, you’d do a multi 
criteria analysis.” (Transport Authority 8)

5. “If ministers … take a view on a certain technology … then it’s quite important to understand the scope that the options are being developed 
in.” (Transport Authority 11)

6. “In all the engagement stuff I’ve done … you find that there’s a conversation, but nobody will share any actual facts and figures.” (Industry 
Association 1)

7. “You will never have the perfect evidence base. But as civil servants, we always strive to have as much evidence as we can to inform policy 
decisions.” (Transport Authority 11)

8. “There is a significant need for the public and private sector to collaborate more on freight and logistics.” (Transport Authority 3)
9. “We have voting members on the board and then we have non-voting members … everyone gets to skill up and teach in, but when it comes to 

voting, it’s different.” (Transport Authority 9)
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10. “If the approval and assurance process has not been fully followed, if we’ve not explained, consulted and engaged multiple times with multiple 
stakeholders at multiple levels … things break down.” (Transport Authority 2)

11. “Our conventional tools for cost benefit analysis don’t help us … because decarbonizing is often more expensive than business as usual in the 
short term. It probably needs new approaches.” (Transport Authority 8)

12. “We’re not a democracy. I don’t expect … to vote and that vote somehow has some meaning. Because at the end of the day, someone has to 
make an executive decision.” (Industry Association 3)

13. “You need to know who leads what and who’s responsible for what when it comes to deliberation and decision making. You need to have a good 
understanding of accountability.” (Transport Authority 5)

14. “Operators are concerned you may need more vehicles because the payload is compromised or you need to stop to charge. There is going to 
need to be a way to understand how we measure and monitor that impact.” (Industry Association 4)

15. “On public transport, we’ve got more levers to pull. But for freight it is pretty limited.” (Transport Authority 8)
16. “Putting in regulations without enforcing them … is pointless regulation.” (Industry Association 1)
17. “I think you need a clear narrative of what it is beginning to end. Is it a vision, mission, something that’s ties it together. Otherwise … it starts to 

drift apart. “ (Industry Association 1)
18. “At the moment, the government has been fuel and technology agnostic and [have said] they’ll let the market decide. From everything I’ve 

seen, that leads to uncertainty - I refer to it as a Mexican standoff.” (Transport Authority 3)
19. “We’re driven by SMEs. So, if they have one or two HGVs and have to purchase another one, it’s a massive undertaking. If they buy the wrong 

truck, it bankrupts their company. How are they going to make a decision? That’s the number one question facing the industry.” (Transport 
Authority 4)

20. “There are pockets of good practice and there are people out there saying we need to sort this out, but it’s like swimming uphill when you 
haven’t got the policy leaders and the policy positions aligned at the right levels.” (Transport Authority 3)

21. “You need buy-in from customers, because while customers are saying we need to reduce our [scope 3] emissions, they’re not necessarily 
prepared to pay for it.” (Industry Association 4)

22. “The other one that jumped out for me was key player leadership, [for example] DHL and Amazon, because early investment will ensure the 
public infrastructure will be in place that others can then piggyback off for their own transition.” (Transport Authority 11)

23. “[Trials are] also very useful to build the case for things, both externally and internally … when it comes to planning the change and making 
sure that everyone’s on board with it.” (Transport Authority 5)

24. “When operators have transitioned to battery electric, they say they’re quieter, they’re cleaner and the drivers really love them. It’s selling the 
positives for the organization.” (Industry Association 4)

25. “If you’re carrying out quite radical change, there will be some disruption. It’s about understanding and managing disruption so that your 
priority freight flows are always maintained.” (Transport Authority 9)

26. “Maintaining system functions is more important than most people would think. People do understand it, but it’s how to bridge that. It’s not an 
easy one to do.” (Transport Authority 2)

27. “But if you’re talking to smaller operators at a regional level, just making the time for those kinds of meetings might be a challenge [for them]." 
(Transport Authority 8)

28. “The history of [SME] fleets is they don’t buy brand new vehicles. They buy secondhand refurbished HGVs which have been used by larger 
companies. The trouble is that when you decarbonize, there isn’t a secondhand market you can go to.” (Transport Authority 4)

29. “To manage conflicts and asymmetric power relations, some independent body is required. [This needs to] ensure that once you’ve set the 
course, you’ve got to get to zero, but by incentivizing reduction in carbon from the fleet in such a way that those vehicles can be cost- 
competitive to diesel.” (Industry Association 2)

30. “Taking input [legitimacy], I do think decision making is not very representative. Elected representatives probably more so, but in terms of 
officers and civil servants, it’s not great.” (Transport Authority 8)

31. “Too often, there’s a feeling that the consultation process is about submission rather than outreach and engagement.” (Industry Association 2)
32. “Did you tell the person who [gave the input] that you did something with it? If they don’t see you’ve done something with it, they will still not 

trust the process.” (Transport Authority 7)
33. “They’ve got the legitimacy of being given the money to do it. People have bought into the fact that it’s an essential part of the mix.” (Industry 

Association 2)
34. “You can’t say six months after a big upheaval [that it has worked]. People want more than that. [For example] they want to know that 20 mile 

per hour zones have led to a fall in accidents and greater road safety.” (Transport Authority 1)
35. “A city or regional authority is a challenging world to get action on freight, because there’s always higher priorities.” (Transport Authority 8)
36. “Having confidence in what government is saying and the goal posts won’t change. With the phase out date for cars and vans, we had the 2035 

date which was stretching, that was moved to 2030 and then moved back, and now the new government may be moving it back again.” 
(Industry Association 4)

37. “If there’s anything that is seen as potentially unpopular with local people, it really is like pushing treacle up hill.” (Transport Authority 6)
38. “Sometimes you’ll have capital funding to do something but lack the revenue funding to have the people to implement these things, or for 

ongoing implementation if it is something that requires ongoing revenue funding.” (Transport Authority 8)
39. “You need an external person … who you can say …, “these are the options, what is your feedback?“" (Transport Authority 5)
40. “If we go back 100 years, we were transitioning from horse drawn vehicles to using trains [and then] lorries … lots of petrol stations had to be 

put in place, not by government but by the private sector. That took decades. The problem we’ve got is we can’t wait 30–40 years because of the 
climate emergency. So, what happened in the past is not an example that we can say will happen again.” (Transport Authority 4)

41. “Subsidies aren’t available. The number of vehicles we are talking about (is huge)." (Transport Authority 4)
42. “Especially given the make-up of the UK freight industry where profit margins are so small and cost of hardware is so high.” (Transport Au

thority 10)
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APPENDIX F. AREAS OF DIFFERING OPINION

Governance processes - Collaboration

Differing perspectives were given on the effectiveness of collaboration in Zero Emission HGV and Infrastructure Demonstrations (ZEHIDs): 
“Sharing of data is problematic, either from a company competitive point of view, or just for SME’s having the resources and understanding how to 
do it." (Industry Association 4)
versus
“The collaboration part of that is really positive and the different consortia … are sharing a lot of information between themselves and also 
publishing it.” (Transport Authority 11)

Governance processes – Right incentives

There were differing views on the need for stick as well as carrot incentives: 
“Diesel becomes more expensive and therefore battery electric starts to become and more cost competitive. Increased tax on road diesel. The 
market can’t decide because it doesn’t have enough information to make the right decision, and the market at the moment is skewed in favor of 
carbon-based fuels.” (Industry Association 2)
versus
“[Operators] would absolutely support in a safety perspective that you need that regulation and level playing field. In this space, [they] prefer the 
carrot approach." (Industry Association 4)

Governance effectiveness – Clear goal and roadmap

The role of a goal and roadmap from government was also contended: 
“Industry can do this through market innovation. And what we need the politicians to do is to have an overall framework that allows that phasing 
in and phasing out to happen, but equally then not interfere, just let the market do its work." (Industry Association 3)
versus
“And it feels like our government and other governments do really need to just say, right, we’re going to go down this route, and legislate for that.” 
(Transport Authority 3)

Governance legitimacy – Output legitimacy

Different views were expressed regarding whether popular support is a required attribute of legitimacy: 
“Legitimacy for me does not equal popularity. Just because a policy or an action is not popular at the moment does not mean it’s not legitimate, if 
it’s supported by objective evidence.” (Transport Authority 1)
versus
“Something’s gone wrong in the legitimacy of that process that has meant that people aren’t buying into it, they’re not particularly engaged in it 
and they really don’t think it’s going to be possible.” (Industry Association 2)

Appendix G. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.tranpol.2025.103771.

Data availability

The data that has been used is confidential.
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