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• Trucks and vans 
represent c. 8.5% of 
UK carbon emissions 
(BEIS, 2021; DfT, 
2017)

• Road freight is c. 2/3 of 
truck and van carbon 
emissions (GOV.UK, 
2021) and is 
considered to be a 
hard-to-abate sector

• However, it must be 
abated to achieve net 
zero carbon by 2050

• Decarbonisation 
progress to-date is 
very limited, despite 
range of technology 
solutions available

Source: (Churchman and Longhurst, 2022)

Technology solutions to decarbonise road freight movements (not exhaustive)
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The problem



Source: “Integrating techno-economic, socio-technical and political perspectives on national energy transitions:
A meta-theoretical framework” (Cherp et al., 2018) 

Techno-economic, socio-technical and political perspectives

• Vast majority of 
research into road 
freight decarbonisation 
is techno-economic

• However, socio-
technical and political 
factors are also 
important in 
determining the 
direction and speed of 
transition
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The socio-technical and political research gap
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Findings from previous research

Alignment of actor opinions to transition elements defined by Cherp et al. (2018)

Source: (Churchman and Longhurst, 2022)
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• Senior freight 
operators, shippers 
and experts identify 
socio-technical and 
political factors as key 
barriers to rapid and 
radical road freight 
decarbonisation 
(Churchman and 
Longhurst, 2022)



Research questions

• RQ1: What are the preconditions for purposive*, rapid and radical road freight decarbonisation? 

• RQ2: Which of these preconditions are most critical for the selected road freight segment?

• RQ3: What are the implications for system design and governance?

• RQ4: To what extent can findings be extended to other segments?
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*: Purposive defined as being deliberate, planned and based on explicit transition choices



• Socio-technical and 
political transitions 
literature is often 
retrospective, theoretical 
or reflective rather than 
purposive

• Therefore, can be difficult 
to apply directly by 
transition actors

• To be helpful to actors, 
research should be 
relevant, have forward-
looking applicability and 
demonstrate design 
framing

Proposed attributes of research that assist purposive action

Relevant to 
transition 

challenges

Design framing

Forward-looking 
applicability

• Findings are applicable and helpful to the 
specific challenges faced by actors

• Considers implications for transition 
outcomes and pathways

• Provides an explicit or implied predictive 
assessment

• Aligns findings to transition design choices 
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How transitions research can help purposive action

Source: Developed through literature review



Literature search

1. Socio-technical and political 
transition perspective:

• Socio-technical / 
sociotechnical

• Political / politics / politician
• Policy mix(es)
• Technology adoption
• Technology diffusion

2. Transition type:
• Freight / logistics
• Transport / vehicle(s)
• Energy AND transition(s)
• Sustainability transition(s)

Road freight

Road transport
Transport

Energy

Sustainability

Nested transition domainsScopus search terms

Source: Literature review paper classification

Over 26,000 results, reduced to 2,150 when filtered for papers from relevant journals in years 2013-2022 
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Literature selection and conceptual model development

Transition relevance Supports purposive 
enactment

Citing and 
referenced papers

Coding

2,150 
papers

Filter 1: 
Keywords

Filter 2: 
Qualitative

Filter 3: 
Keywords

Filter 4: 
Qualitative

Qualitative 
validation

Filter 
adjustment

Qualitative 
validation

Filter 
adjustment

Filters 1-4

1,130 additional citing 
and referenced papers

Open, 
axial and 
selective 
coding

Conceptual 
model

18 papers

2 papers
387 papers

48 papers819 papers

Source: Literature review selection process
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24 potential codesign attributes from literature review

Context & 
political idea

Politics
Trust & 
fairness

Institutional 
alignment

EndogeneityEffectiveness 
vs efficiency

Policy
Reflects 

uncertainty
Disruption vs 
acceptability

Non-economic 
factors

Design
Supply / price 

security

Feedback 
loops

Infrastructure / 
spatial 

planning

Risk 
incentives

ActorsNot feel 
punished

Incumbents & 
new entrants

Asset 
lifecycles

Drivers & 
constraints

Influencing 
strategies

Windows of 
opportunity

Mid & long 
range

Arenas

Negotiations 
& consensus

Direction-
setting function

Champions Sources of 
legitimacy

Option space
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Source: Open, axial and selective coding of 20 selected papers



Simplified conceptual model
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• Codesign feedback 
loop: in which actors 
participate in 
transition arenas to 
codesign key 
transition choices 
which inform policy 
that influences actor 
action

• Political context  
feedback loop: 
linking politics, 
goals, actors and 
impact

Two key feedback loops:

Politics

Actors

DesignArenas Policy

Codesign feedback loop

Political context feedback loop



Selected findings for rapid and radical road freight decarbonisation

• Key actors include freight operators, freight customers / shippers, vehicle manufacturers, infrastructure providers, 
industry institutions and local, regional and national authorities

• Road freight decarbonisation outcomes and pathways need to be co-designed by actors in arenas, reflecting path 
dependency and bounded rationality

• Policymaking is endogenous and integral to co-design

• Relevant actor and policy responsibility spans local, regional and national scales and multiple government departments

• Creating pro-transition feedback loops requires trust, perceived fairness and progressive reduction of uncertainty 

• Political windows of opportunity determine option space and timing

• Asset lifecycles are critical 

• Non-economic factors are as important as economic ones

• Framing incumbent operators as environmental villains and powerful resistors to decarbonisation is unhelpful if these 
are to constructively engage the transition

• Policy entrepreneurs and technology champions are a mixed blessing

• Capacity and price stability are important considerations

• Multiple and different challenges for actor groups, in addition to decarbonisation
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If a purposive codesign approach is to be taken, this itself needs to be carefully designed



Transition preconditions

1. Techno-economically feasible options able to deliver rapid and radical decarbonisation

2. A shared understanding of the design choices that need to be coordinated across multiple actors to 
overcome carbon lock-in

3. A politically and socio-technically (organisationally) feasible codesign framework to make these design 
choices
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