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TABLE OF ACRONYMS 

ACRONYM DESCRIPTION ACRONYM DESCRIPTION 

BEV Battery Electric Vehicle LGV Light Goods Vehicle 

CAPEX Capital Expenditure MCS Megawatt Charging System (standard for 
high-powered EV charging) 

CCC Climate Change Committee (or 
Committee on Climate Change, UK) 

NESO National Energy Scenario Outlook (in 
context: scenario modelling for Scottish 
energy) 

CSRF Centre for Sustainable Road Freight OEM Original Equipment Manufacturer 

DC Direct Current OPEX Operational Expenditure 

DNO Distribution Network Operator ScotZEB Scottish Zero Emission Bus Challenge Fund 

EVIF Electric Vehicle Infrastructure Fund SME Small to Medium-sized Enterprise 

HDV Heavy-Duty Vehicle TCO Total Cost of Ownership 

HGV Heavy Goods Vehicle TREE Transition to Efficient Electrified Forestry 
Transport (Swedish project) 

HVIP Hybrid and Zero-Emission Truck and 
Bus Voucher Incentive Project 
(California, US) 

ZEBRA Zero Emission Bus Regional Area (UK bus 
electrification funding scheme) 

ICE Internal Combustion Engine ZEHID Zero Emission HGV and Infrastructure 
Demonstrator (UK government programme) 

LEZ Low Emission Zone ZEZ Zero Emission Zone 

 

LIST OF DEFINITIONS 

This report uses terminology for some aspects of the freight market – a list of important definitions for 
this work is as follows: 

 
Articulated HGVs: A heavy goods vehicle consisting of a tractor unit and a detachable trailer 
connected by a pivot joint; typical maximum gross weight up to 44 tonnes. 

Depot Charging: Charging of electric vehicles, especially HGVs, at a company’s depot or base, usually 
overnight when vehicles are parked for extended periods. 
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Duty Cycle: The typical activity profile of an HGV, including average distance, number of stops, 
payload, and route characteristics. 

En-route Charging: High-powered charging provided along major transport routes, allowing HGVs to 
recharge during longer journeys. 

Grid Capacity / Upgrade: The available electrical supply at a location and any necessary 
improvements to support increased electricity demand from vehicle charging, including any 
necessary additional infrastructure such as substations. 

Low Emission Zone (LEZ) / Zero Emission Zone (ZEZ): Areas where access is restricted based on 
vehicle emission standards (LEZ for low emissions, ZEZ for zero emissions only). 

Megawatt Charging System (MCS): A new very high-powered charging standard (>1,000 kW) 
designed for rapid charging of heavy-duty vehicles. 

Return to Base Operations: A logistics pattern where vehicles start and finish their daily journeys at 
the same depot. 

Rigid HGVs: A heavy goods vehicle with the cab and load area permanently fixed on a single chassis; 
typical maximum gross weight up to 27 tonnes. 

Second-hand Market (for BEVs): The market for previously owned battery electric HGVs, key for 
making electric vehicles more affordable and accessible. 

Shared Charging / Open-access Charging: Charging infrastructure that can be used by multiple 
operators or fleets, not only by a single company. 

Specialised Loads: Across this document, the term “specialised loads” is used for hard-to-
decarbonise HGV loads, mostly related, but not limited to articulated heavy goods vehicles.  

Total Cost of Ownership (TCO): The complete evaluation of all direct and indirect costs associated 
with acquiring, operating, and maintaining a vehicle throughout its lifecycle. 
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1. INTRODUCTION 

1.1 Background and Context 

1.1.1 This study is focused on exploring the potential for electrification of heavy goods vehicle 
(HGV) fleets in the North East (NE) of Scotland. Following an initial assessment of the 
current freight landscape in the region (Stage 2), Stage 3 now shifts emphasis to 
evaluating the feasibility and trajectory of HGV electrification. This includes both vehicle 
transition and the required supporting charging infrastructure, considering both short-
term (1–3 years) and mid-term (3–5 years) horizons, i.e. covering the timeframe up to 
2030. 

1.1.2 Recognising the unique characteristics of NE Scotland’s HGV operations, the approach to 
this report combines desk-based research and targeted stakeholder engagement to 
ensure outputs are relevant and tailored to local needs. This report includes analysis of 
trends, challenges, and opportunities related to battery electric vehicle (BEV) HGVs, 
referencing both UK and international contexts. 

1.2 Objectives of the Study 

1.2.1 The study objective is to provide a clear, evidence-based pathway for electrification of 
HGV fleets in North East Scotland through desktop research and stakeholder engagement.  

1.2.2 By building upon the understanding of current freight operations in NE Scotland (Stage 2), 
this stage of the study (Stage 3) seeks to systematically evaluate the readiness, 
opportunities, and challenges associated with the transition to battery electric HGVs, 
undertaking a forward-looking analysis via desk-based research and stakeholder 
engagement.  

1.2.3 Stage 3 seeks to: 

 Assess electrification potential: Examine the potential for electrifying the HGV fleet 
in NE Scotland, informed by analysis of current and projected market trends. 

 Analyse BEV HGV uptake: Understand the current projections / estimates for BEV 
HGV manufacturing and operator adoption rates, segmented by vehicle type (small 
rigid, large rigid, articulated, etc.). 

 Review charging infrastructure: Analyse current and future trajectories for HGV 
charging infrastructure, for both depot-based and publicly available charging 
infrastructure, along with emerging commercial models for charging infrastructure 
(e.g. shared charging) and international best practices towards charging for BEV 
HGVs.  

 Identify barriers and opportunities: Assess the prominent barriers to HGV 
electrification, such as range, downtime, payload, cost, grid connectivity, and 
interoperability, and the extent to which these barriers may be alleviated within 1-
3 and 3-5-year timeframes. Additionally, Identification of specific opportunities for 
HGV electrification within 1-3 and 3-5-year timeframes, such as suitability for 
smaller HGVs or regional / urban distribution to transition to electrification.  

 Opportunities and constraints review: Produce a comprehensive review 
synthesising findings, to assess the extent to which technological advances can 
address identified barriers in the short- and mid-term, and to inform scenario 
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development in Stage 4 of this study, which will be focused on understanding 
charging infrastructure requirements for an electrified HGV fleet in NE Scotland.  

2. METHODOLOGY 

2.1 Overview of Methodology  

2.1.1 The methodology of Stage 3 was designed to provide a comprehensive and context-
sensitive analysis of the electrification potential for HGV fleets in North East Scotland. To 
achieve this, an integrated approach was employed that combined findings from desk-
based research with insights obtained through extensive stakeholder engagement. 

2.1.2 In essence, rather than presenting the literature review and stakeholder input in isolation, 
this report is structured to address key themes—such as battery electric HGV uptake, 
charging infrastructure, barriers, and opportunities—by integrating evidence from both 
secondary sources and primary stakeholder perspectives in each relevant section. This 
approach ensures that each finding and recommendation directly reflects both industry 
research and the real-world experience / priorities of the regional freight sector. 

2.1.3 By combining desk-based research and stakeholder engagement within thematic sections, 
our methodology ensures that the findings and recommendations presented in this report 
are both comprehensive and directly aligned with the current realities and future 
ambitions of freight operations and stakeholders in North East Scotland 

2.2 Data Collection 

 Desk-Based Research: Review of the latest national and international studies, 
industry publications and technical reports related to the electrification of HGVs 
and supporting infrastructure. This enabled an up-to-date evidence base to be 
established, tailored to the context of North East Scotland. 

 Stakeholder Engagement: Semi-structured interviews were conducted with a wide 
range of stakeholders, including OEM representatives, charging infrastructure 
providers, freight operators, and sector organisations. Insights from these 
interviews are summarised and synthesised directly into each thematic area of this 
report. 

2.3 Literature Review 

2.3.1 A structured literature review was undertaken to establish a robust evidence base on the   
technical and economic feasibility of transitioning to BEV HGVs in North East Scotland. 

2.3.2 An initial longlist of 26 sources was compiled, drawing from industry reports, government 
publications, and local partnership / authority reports relevant to BEV HGVs and 
supporting infrastructure. 

2.3.3 A methodical screening process was applied to assess source relevance, date of 
publication, methodological quality, and direct applicability to the North East Scottish 
context. 23 sources were shortlisted for detailed review, offering the most pertinent and 
credible insights to inform this study. 
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2.3.4 In addition to these, several international case studies were also studied, which have been 
detailed in relevant sections of this report. 

2.3.5 Findings and evidence from the literature review are referenced and integrated 
throughout this report, providing a comprehensive foundation for both the analysis and 
the formulation of recommendations. 

2.3.6 We have also referenced the findings of Stage 2 of this study as part of ‘literature findings’ 
in this report. 

2.4 Stakeholder Engagement 

2.4.1 Engagement with stakeholders was undertaken to ensure a thorough and representative 
understanding of the opportunities and challenges associated with HGV fleet 
electrification in North East Scotland. This engagement was coordinated collaboratively 
by SYSTRA and Nestrans. 

2.4.2 Stakeholders were selected aiming to achieve a robust coverage across OEMs, charging 
infrastructure suppliers, freight operators, representative bodies, and relevant 
government and industry organisations. 

2.4.3 A total of 13 stakeholder engagements were undertaken, comprising 12 in-depth 
interviews and one written response. The engagement breakdown is as follows: 

 OEMs: 

⚫ Scania 
⚫ DAF Trucks 
⚫ Volvo 

 Charging infrastructure suppliers: 

⚫ Hitachi 
⚫ ABB 

 Freight operators: 

⚫ Dyce Carriers 
⚫ ASCO 

 Freight representative organisations: 

⚫ Logistics UK 
⚫ Road Haulage Association  

 Ports in North East Scotland: 

⚫ Port of Aberdeen 
⚫ Peterhead Port Authority 

 Other stakeholders: 
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⚫ Transport Scotland 
⚫ Forestry Commission (written submission) 

2.4.4 All interviews followed a semi-structured format, guided by key themes derived from the 
desktop research and specific study objectives. This approach allowed for flexibility in 
discussion, whilst also ensuring that all priority topics were consistently covered. 

2.4.5 The insights gathered from these engagements were documented and synthesised within 
the thematic sections of the report, providing valuable practical perspectives to 
complement the evidence base from the literature review. 

2.5 Report Structure 

2.5.1 This report is structured as follows: 

 Section 3 presents an overview of battery electric HGV market trends and 
projections, adoption barriers, and cost considerations, based on both national and 
international data. 

 Section 4 examines the current and required charging infrastructure to support BEV 
HGV deployment in North East Scotland, identifying regional opportunities and 
challenges. 

 Section 5 reviews relevant international case studies of BEV HGV adoption, 
highlighting key lessons and their applicability to the NE Scottish region. 

 Section 6 discusses the barriers to HGV electrification in detail, combining literature 
and stakeholder engagement findings. 

 Section 7 examines the opportunities for HGV electrification in NE Scotland, 
entailing short- and medium-term opportunities. 

 Section 8 discusses rationale for differing charging infrastructure provision 
scenarios, considering different charging infrastructure models. 

 Section 9 examines the role and need for the public sector intervention for the BEV 
HGV transition within NE Scotland and more broadly. 

 Section 10 provides summaries and conclusions for the key findings from the 
research, in addition to a review of opportunities and constraints and the next steps 
for the study. 

3. BEV HGV PROJECTIONS 

3.1 Summary Table for BEV HGV Projections 

3.1.1 The table below summarises the literature review and stakeholder engagement for BEV 
HGV Projections, with further detail provided in subsequent sub-sections.  

Table 1. BEV HGV Projections – Summary Table 

SECTION LITERATURE REVIEW STAKEHOLDER ENGAGEMENT 

Market Overview 

BEV HGV majority by 2050; technology 
accelerating; model availability 
increasing at all weights, but less mature 
than LGV/cars. 

Uptake slower than hoped; OEMs 
introducing models but SMEs holding 
back; cautious industry, infrastructure 
and cost remain barriers. 
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SECTION LITERATURE REVIEW STAKEHOLDER ENGAGEMENT 

Projections 

Zero Emission HGV Taskforce pushing 
adoption; up to 50% of European new 
HGV sales zero-emission by 2030; slow 
growth for heavy HGVs (>18t). 

Registrations for HGVs doubling shortly; 
ZEHID a key driver; real-world use cases, 
cost, and infrastructure limit near-term 
mass adoption; scepticism in whether 
2030 targets will be achieved 

Operator Uptake 

Almost 100% diesel surveyed; growing 
commercial appeal for BEVs from a TCO 
perspective; OEMs committed. ZEHID 
driving early adoption – not 
representative of mass adoption as 
ZEHID vehicles focused on the heavier 
end 

Most BEV use is trial-based in large 
fleets; SME uptake is very limited by cost 
/ range concerns; infrastructure is a key 
concern. 

Cost Analysis 

Battery costs declining faster than 
predicted; TCO cost parity by 2030; 
battery electric HGVs highly efficient, 
especially for depot-based use cases. 

Cost is 2–3x diesel; slow improvements; 
real parity demands more incentives and 
financing tools; second-hand market 
maturity critical. 

NE Scotland Focus 

Battery electric HGV pilots (e.g. 
Amazon) for short / medium haul; tech 
limits for long / heavy loads; Tesla Semi 
and other HGVs may transform options. 

Charging infrastructure, range, and 
geography are key constraints; ports / 
hauliers need collaborative, demand-
driven public support required. 

3.2 Overview of BEV HGV Market 

Literature Review Findings 

3.2.1 By 2050, haulage operators in the United Kingdom are expected to have transitioned the 
majority of the HGV fleet to zero-emission operation at the tailpipe. This forms a key part 
of the UK’s broader strategy to achieve net-zero emissions targets, particularly within the 
road freight sector, which currently relies heavily on diesel-powered vehicles. The 
literature identifies that the market for battery electric trucks (BET) has seen rapid 
development in recent years—across both legacy OEMs such as Scania, Volvo, and 
Mercedes Benz, and newer market entrants.  

3.2.2 There is a clear trend of industry-wide investment in bringing a broader range of battery 
electric trucks to market, including increasing offerings in small, medium, and (to a lesser 
extent) heavy HGV segments. Nevertheless, the literature repeatedly highlights that HGV 
electrification lags behind the progress seen in the passenger car and light commercial 
vehicle segments, mainly due to technological and operational challenges unique to heavy 
vehicles, as well as the higher cost sensitivity and operational complexity of fleet 
operations. 
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Stakeholder Insights 

3.2.3 Stakeholder interviews demonstrated that whilst OEMs are launching a wider array of BEV 
HGVs, actual adoption remains far more cautious amongst fleet operators. Charging 
suppliers and OEMs all note the gap between technological availability and real-world 
deployment, with uptake lagging behind earlier, more optimistic projections.  

3.2.4 The HGV fleet operators interviewed, particularly for larger vehicle categories, are 
reluctant to be early adopters, preferring to wait for proven use cases and cost parity. The 
hesitancy is further underscored by persistent challenges: range limitations, lack of 
dedicated charging infrastructure for HGVs, and an unclear total cost of ownership (TCO) 
compared to diesel alternatives.  

3.2.5 Only the largest logistics companies or those incentivised through schemes like the Zero 
Emission HGV and Infrastructure Demonstrator (ZEHID) programme are adopting BEV 
HGVs on more than a pilot scale, and the vehicles being deployed through ZEHID are 
typically larger vehicles (articulated vehicles), and as such are not representative of 
wider adoption and are ‘skewing’ current uptake of vehicles. 

3.2.6 As a result, the market is currently in a trial-and-learning phase, with mass adoption 
dependent on overcoming both technological and commercial barriers. 

3.3 Projections for BEV HGV Manufacturing 

Literature Review Findings 

3.3.1 A dedicated HGV Taskforce has been established within the UK to chart the path toward 
large-scale zero emission HGV adoption, reflecting governmental commitment and rising 
industry consensus towards the need to decarbonise. The timeline outlined to 2030 in the 
literature indicates ongoing pilots of BEV HGVs for larger vehicles, alongside increasing 
commercialisation of battery electric HGVs for smaller and medium operations.  

3.3.2 It is projected that within five years, a diverse range of BEV HGVs will be commercially 
available, propelled by OEM innovation and regulatory mandates. Notably, the literature 
forecasts that by 2030, about 50% of new European truck sales from major 
manufacturers will be zero emission vehicles – driven by European HDV CO2 regulations.  

3.3.3 However, limitations remain significant for vehicles over 18 tonnes, where technical and 
economic bottlenecks persist. The review also anticipates both BEVs and hydrogen-
fuelled vehicles will co-exist in the HGV segment – hydrogen has the capability to travel 
longer ranges but currently costs a lot more than electric for both the vehicles and the 
fuel, with a less-developed and well-understood infrastructure requirement.  

3.3.4 Growth in battery electric HGV deployment is expected to be slow and uneven, with 
certain segments (e.g., rigid trucks under 26t) seeing faster progress than articulated or 
long-haul vehicles. 
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Stakeholder Insights 

3.3.5 Stakeholders provide a more nuanced, ground-level perspective. OEMs interviewed 
confirm an expected short-term doubling of BEV HGV registrations in the UK, but from a 
very low base—driven primarily by government interventions like the ZEHID programme.  

3.3.6 Freight representative organisations stress that the practical rollout remains 
experimental: most operators are acquiring only one or two BEV HGVs for specific, highly-
analysed use cases, rather than engaging in mass fleet conversion.  

3.3.7 Real-world data from these trials (expected to grow in scale up to 2030) will shape the 
next wave of adoption. Importantly, there is a continuing mismatch between vehicle 
supply and operator demand, with some OEMs noting a “stall” in BEV HGV adoption in 
recent years. 

3.3.8 Both OEMs and operators agree that mass availability of models—from rigid to 
articulated—is on the horizon, but market transformation will only accelerate in the late-
2020s as the TCO improves, infrastructure matures, and policy frameworks tighten 
further. 

Short-term Projections (1–3 Years) 

Literature Review Findings 

3.3.9 The current market penetration of BEV HGVs remains very low – with less than 0.2% of 
vehicles UK-wide, and only 0.1% in Scotland, being battery electric HGVs as of mid-2024.  

3.3.10 Official data (from 2023) shows just 862 BEV HGVs in the total UK fleet, and only 36 in 
Scotland. This is lower market penetration than the rest of the UK and reflects both longer 
average journey lengths and a lower “critical mass” of BEV activity, constraining public / 
private investment in charging infrastructure.  

3.3.11 In the near term, adoption is expected around pilot fleets and urban / short-haul rigid 
HGVs, with flagship operators (such as Amazon) making high-profile BEV orders and 
installing high-powered chargers at major distribution nodes. 

Stakeholder Insights 

3.3.12 OEMs identify progress—UK registrations are anticipated to double in the short term due 
to mandated demonstration projects. However, the absolute numbers remain modest: 
vehicles are primarily deployed in low numbers for trials. Operator associations and 
logistics bodies observe that most uptake in the next 1–3 years will be focused on sub-26t 
vehicles and confined to specific routes or applications with feasible depot-based charging 
and short hauls 

Medium-term Projections (3–5 Years) 
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Literature Review Findings: 

3.3.13 Official scenario modelling such as National Energy Scenario Outlook (NESO) and 
Committee on Climate Change (CCC) suggests BEV HGV market penetration in North East 
Scotland could reach between 6% (CCC) and 8.6% (mean of NESO “Electric Engagement” 
and “Hydrogen Evolution” scenarios) by 2030, assuming no capacity constraints in 
infrastructure. According to these forecasts, uptake will be almost entirely focused 
initially on the regional / local HGV sector, fleet renewal, and urban / port-focused 
applications (which is relevant to ports in the Aberdeenshire region), with articulated and 
specialist long-distance sectors taking longer to reach scale. 

Stakeholder Insights: 

3.3.14 Stakeholders are cautiously optimistic for 2028 onwards, with optimistic OEM production 
targets contrasted by slow actual fleet uptake. The majority expect tangible fleet 
expansion only once operational and economic cases are fully validated, second-hand 
markets mature, and more robust infrastructure and policy support is in place. Industry 
representatives emphasise that the bulk of operator investment will follow, rather than 
precede, clear market signals and proven cost-effectiveness. 

3.3.15 In essence, stakeholder insights indicate some scepticism on whether the CCC / NESO 
targets will be reached, with a lower expected uptake found during the engagement, 
especially for the NE Scottish context. 

3.4 Uptake by Transport Operators 

Literature Review Findings: 

3.4.1 Fleet composition in the heavy freight market remains overwhelmingly diesel-based, 
showing virtually no existing BEV penetration (less than 0.2% of vehicles UK-wide, and 
only 0.1% in Scotland, being battery electric HGVs as of mid-2024).  

3.4.2 The literature records a growing pipeline of commercially available BEV HGVs from 
established and new manufacturers, aimed at applications from urban delivery to regional 
logistics.  

3.4.3 There is recognition in the literature reviewed that future uptake will depend on 
demonstrating operational suitability and economic benefit across a broad range of real-
world use cases—from smaller rigid trucks in local distribution to large articulated vehicles 
in national and international haulage. 

3.4.4 Recent evidence from the Road Haulage Association’s (RHA) ‘Freight, Van & Coach Voices 
– informing Net Zero’ survey adds a representative, UK-wide operator lens to the 
projections for BEV HGV uptake. 

3.4.5 The RHA survey of over 500 commercial vehicle operators (from micro to multinational) 
found that 70% of HGV operators currently have no plans to introduce zero emission 
vehicles (BEVs or other) in the next five years, echoing local and sectoral stakeholder 
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views on slow adoption. However, around 23% of HGV operators do plan to introduce 
BEVs into their fleets within five years—and among larger fleets (100+ vehicles) this figure 
is close to 49%, showing that organisational scale and financial resilience are drivers for 
earlier adoption. 

3.4.6 Importantly, key survey findings reinforce the “two-speed” transition observable in the 
region: larger, urban-focused, or more financially secure operators are more likely to 
undertake BEV pilots or adoption, whilst SMEs and rural operators largely await 
improved economics and more practical vehicle options. 

3.4.7 The RHA survey also confirms that the overwhelming majority of UK HGV fleets (especially 
SMEs) remain diesel-dominated, with concerns over commercial viability, vehicle cost, 
lack of second-hand market, and insufficient operational range aligning closely with NE 
Scotland’s operator sentiment captured locally. It is important to note that this is based 
on perceptions returned via the RHA survey, rather than based on real operational data – 
respondents to the RHA survey were predominantly SMEs which tend to have less 
experience of using BEVs. 

3.4.8 SYSTRA’s Stage 2 report for this study has indicated for 2023, 57% of intra-regional HGV 
kilometres are undertaken by rigid HGVs—these vehicles, especially 7.5–18t rigid and 
<26t rigid, are the most likely BEV adoption candidates in the short term. The specialist, 
heavier, port-linked, and trunk-haul flows (often >44t and articulated) remain technically 
challenging for BEVs, reinforcing the stakeholder view of a “two-speed” adoption process: 
rapid for depot-based local / urban, slow for long-haul / specialist freight in the region. 

Stakeholder Insights: 

3.4.9 Stakeholders confirm the diesel dominance, noting that real-world uptake of BEV HGVs 
for most operators is test-driven: often, a single vehicle is trialled in a controlled scenario 
rather than a comprehensive fleet transition. Barriers cited include prohibitive costs, 
operational uncertainty (especially regarding payload, range, and duty cycle 
compatibility), and unsolved infrastructure and maintenance logistics. Large operators (or 
those engaged in public pilots) are the exception; the vast small to medium-sized 
enterprise (SME) contingent remains reluctant to invest until costs drop and BEV 
performance is proven across diverse tasks. It is important to note that these are 
perceptions, i.e. typically not based on real-world BEV usage. 

3.5 ICE vs. BEV HGV Cost Differential 

Literature Review Findings: 

3.5.1 Currently, upfront purchase prices of BEV HGVs are currently between 2 to 3 times that 
of equivalent diesel internal combustion engine (ICE) HGVs. For example, in the UK market 
today a typical new 44t diesel HGV costs between £90,000-£110,000 whilst an equivalent 
BEV HGV would cost £200,000-£300,000. 

3.5.2 Advances in battery technology have outpaced earlier projections, leading to more-rapid 
cost declines for heavy-duty battery packs than expected.  
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3.5.3 As a result, industry analyses suggest that by 2030, battery costs—and therefore BEV truck 
TCO—should converge towards competitive levels with ICE trucks, especially when 
factoring in regulatory trends targeting diesel. 

3.5.4 However, to note, Transport Scotland’s ‘Road freight statistics’ show the average HGV 
movement in North East Scotland is both heavier and longer than the Great Britain 
average (44% of intra-regional HGV-km <26t, but 43% at 44t), due to industrial and 
offshore activity as well as geographic remoteness.  

3.5.5 Therefore, even as battery costs decrease, challenges related to payload loss and the 
need for regulatory alignment—such as allowable axle weights and turning circles, 
particularly for urban operations—are especially pronounced in the region. Strategic 
focus could prioritise supporting high-value, local rigid vehicles and pursuing regulatory 
solutions for 44-tonne articulated HGVs to prevent increased empty running and 
additional operational inefficiencies. 

3.5.6 Nonetheless, operational advantages of battery electric HGVs are repeatedly cited: 
superior energy efficiency (up to three times that of ICE, and double that of hydrogen 
trucks), lower fuelling/maintenance costs, and the ability to exploit off-peak charging, 
especially for depot-based operators. 

Stakeholder Insights: 

3.5.7 Stakeholders highlight that cost remains the top practical barrier, especially for SMEs. 
Operators report that purchase prices for BEVs are typically 2–3 times higher than for ICE 
vehicles; additionally, infrastructure installations and grid upgrades carry substantial 
CAPEX requirements, further adding to the cost differential.  

3.5.8 The TCO can be competitive under some optimal scenarios (high daily mileage, cheaper 
depot charging tariffs, and lesser maintenance requirements), but most operators say 
that they are “yet to see” convincing direct financial benefits, and second-hand vehicle 
values remain highly uncertain.  

3.5.9 Financing, risk, and economic "tipping points" are key themes: many operators will not 
commit to BEV fleets until residual values are understood and upfront cost gaps are 
substantially bridged, ideally through targeted government incentive schemes or 
innovative financing models. 

3.6 Regional Focus: North East Scotland 

Literature Review Findings: 

3.6.1 The analysis undertaken for Stage 2 of this study demonstrates that the vast majority 
(over 90%) of HGV movements in North East Scotland are intra-regional, with an average 
intra-regional journey of only 20 miles, and an average journey to or from the region of 
33 miles. This is a considerably shorter distance than elsewhere in GB, meaning that most 
locally-focused HGV operations are already within the effective single-charge range of 
current large BEVs on the market, such as the Mercedes Benz eActros 600.  
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3.6.2 However, flows beyond the Central Belt (e.g., to England, average length 500–700km) will 
require en-route charging infrastructure, which remains a challenge. The evidence also 
shows a strong presence of both articulated (long haul, usually 44t GVW) and rigid HGVs 
in North East Scotland, with rigid vehicles accounting for 57% of intra-regional HGV-
kilometres. Since rigid HGVs are primarily used for shorter, depot-based routes that align 
well with current BEV range and charging capabilities, this supports the assessment that 
electrification will take place earliest in the rigid / short-haul segment, while long-haul 
articulated flows will continue to face technical and infrastructure challenges in the short 
term. 

3.6.3 In addition, North East Scotland’s large regional warehousing is focused on the offshore 
oil and gas supply chain, with limited representation from national retail distribution. 
Major ports (such as Aberdeen, Peterhead) and industrial zones generate localised HGV 
movements focused on sector-specific needs – e.g., specialist / flatbed vehicles for 
offshore logistics and temperature-controlled vehicles for seafood.  

3.6.4 Latest literature statistics show the age profile of the HGV fleet in Scotland is young (with 
an average age under 7 years), and most vehicles travel less than 185miles/day; at least 
61% fit comfortably within the present BEV HGV operational range envelope for a six-
day week. 

3.6.5 Battery electric HGVs are currently most suitable for short-to-medium range operations 
according to the literature, particularly where overnight depot charging is possible. Given 
that freight movements in the North East of Scotland are predominantly local—starting 
and ending within the region—this aligns well with the operational strengths of battery 
electric HGVs and suggests good regional feasibility for their early adoption, though 
dependent on cost reductions and infrastructure provision. 

3.6.6 Case studies (Amazon, Tesco) demonstrate the deployment of 37-tonne electric trucks 
with ranges around 220 km (137 miles) and reasonably fast charge times (~75 minutes).  

3.6.7 The literature cautions, however, that articulated vehicles – especially heavy loads and 
long-distance routes (>250 miles) – await further improvements in battery energy density 
and charging technology.  

3.6.8 Whilst solutions such as the Tesla Semi and next-generation European BEV trucks aim to 
extend both range and charging speed, widespread commercial deployment of these 
vehicles in the UK and Europe is generally projected for the late 2020s, with significant 
uptake anticipated only after 2030 as charging infrastructure and battery technology 
mature, with initial uptake likely to focus on smaller HGV categories – this view is 
supported by stakeholders including Transport & Environment, the UK DfT, and Tesla. 

3.6.9 Given the high proportion of short, localised journeys, there is strong foundation for early 
BEV HGV adoption locally—between 6% and 8.6% (official forecasts from the literature) 
of the HGV fleet by 2030, barring unforeseen infrastructure capacity constraints. 
However, the region must be mindful that it is starting from a lower base of BEV HGV 
(currently 0.1% of total fleet in June 2024) than the rest of the UK, reflecting cost barriers, 
journey distance realities and a lack of existing BEV infrastructure—the latter necessitates 
a coordinated early public intervention to stimulate both supply and demand. 
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Stakeholder Insights 

3.6.10 Stakeholders highlight that North East Scotland’s freight sector presents unique 
operational and decarbonisation challenges, especially given the region’s reliance on 
specialist and long-haul HGV movements such as localised loads transport, offshore 
energy logistics, and port-related activities.  

3.6.11 Large distances, severely cold weather—capable of halving vehicle range—and a historical 
lack of major distribution centres mean local heavy goods flows dominate over the trunk 
retail networks more common in Central Scotland and England. 

3.6.12 Despite these hurdles, stakeholders highlighted there is an early opportunity for 
electrification in local hub-and-spoke operations, particularly for urban freight and 
shuttles between ports (such as Peterhead and Aberdeen), industrial estates, and 
warehouses. Baseline data from Stage 2 of this study showing short, rigid HGV duty cycles 
in these contexts supports a targeted “BEV first” approach for regional, short-haul 
applications in the near term. 

3.6.13 Ports highlighted that they are not optimum locations for infrastructure due to a lack 
of, and competition for, grid capacity (amongst other reasons), but that near to ports 
could be an ideal location for charging infrastructure. 

3.6.14 However, stakeholders draw attention to sharply defined barriers: the lack of sufficient, 
corridor-specific en-route charging infrastructure—most notably along the busy A90—
remains a critical challenge.  

3.6.15 The predominance of SME hauliers in the region, and the acute requirement for a 
coordinated, high-capacity network of both public and private charging options, amplify 
the complexity of the transition. Port authorities and operators emphasise the necessity 
for collaborative infrastructure development, with timelines closely tied to demand-led 
investment. 

3.6.16 Without integrated and coordinated action by both public and private stakeholders, 
scaling up BEV HGVs in North East Scotland risks remaining slow and incremental, rather 
than delivering the rapid progress necessary for widescale decarbonisation. 

Specialised Load Movements 

Literature Review Findings: 

3.6.17 Current battery electric HGV technology is best suited to regional and urban logistics of 
NE, with the next generation expected to make inroads into long-haul, heavy payload 
contexts.  

3.6.18 Improved range (potentially 500 miles on a significant charge) and rapid recharging 
times—such as the forthcoming Tesla Semi—are expected to unlock new possibilities for 
high-intensity freight corridors. 
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Stakeholder Insights: 

3.6.19 Operators raise concerns regarding BEV suitability for NE Scotland's key industries—
fisheries, energy, and remote port logistics—where requirements for range, payload, and 
operational flexibility are unique.  

3.6.20 Stakeholders also note the frequency of back-to-back or 24/7 operations, which place 
additional strain on vehicle availability and highlight the necessity for rapid, accessible 
charging.  

3.6.21 Without significant technological and infrastructure advances, mass electrification of 
these mission-critical, specialised load movements will remain limited in the medium 
term, if at all. To note, OEM representatives mentioned that specialised load movements 
are indeed ‘on the radar’, however they are not expected to decarbonise within the 5-
year timescale of this study. 

4. CHARGING INFRASTRUCTURE REVIEW 

4.1 Summary Table for Charging Infrastructure Review 

4.1.1 The table below summarises the literature review and stakeholder engagement for the 
review of charging infrastructure, with further detail provided in subsequent sub-sections.  

Table 2. Summary Table – Charging Infrastructure Review 

SECTION LITERATURE REVIEW STAKEHOLDER ENGAGEMENT 

Depot vs. Public Charging 
Preferences 

Depot charging preferred by 
operators, seen as essential for cost 
and schedule; public charging 
critical for trunk / long-haul but 
faces rollout / cost challenges 
(ZEHID rollout and Heriot-Watt 
hotspot modelling findings) 

Strong preference for depot charging 
for smaller HGVs / regional 
distribution; public charging necessary 
for trunking, but real-world provision 
limited. Calls for shared models and 
better grid and planning. 

Trajectory & Rollout of Charging 
Infrastructure 

Public charging networks 
expanding, with government and 
industry backing; MCS / high-
powered charging, a key focus 
which is considered international 
best practice recommends high-
powered corridor charging. 

Public HGV charging in Scotland lagging 
England; rural / port gaps persist. 
Expect installations to outpace near-
term demand, but full use lags 
adoption. Coordination with LA / 
planners / DNOs crucial. 

CAPEX / OPEX 

Funding available but costs of 
hardware, installation, and grid 
upgrades are very large and 
variable. Small scale AC charging 
affordable; large DC or public 
charging installs expensive. Shared / 
clustering use improves economics. 

AC / mobile depot charging cost-
effective for small operations; public / 
large-scale has high CAPEX. Shared 
financing / “as-a-service” models 
emerging for flexibility. OPEX lowest 
for depot charging. 
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SECTION LITERATURE REVIEW STAKEHOLDER ENGAGEMENT 

Charging Costs / Tariffs 

Public / depot tariff markups 
expected to shrink as adoption / 
usage rises; price / tariff innovation 
needed, such as offtake agreements 
and financing models. 

Cost of public charging a barrier; depot 
charging consistently cheaper; 
improving tariffs for high volume / 
shared users essential for future 
uptake. 

Regional (NE Scotland) 

Infrastructure should be localised, 
scalable, and standardised, in 
locations suited to operations; 
depot likely best fit for local 
movement, but corridor solutions 
also needed. 

Regional fleets / ports will rely on 
depot charging; siting / grid capacity is 
the main obstacle for public charging. 
Local / transport authority role critical. 
Unique port needs highlighted. 

4.2 Current Trends and Trajectories 

Depot-based vs. Public Charging Preferences 

Literature Review Findings 

4.2.1 Literature highlights depot-based charging as essential for HGV fleets that can utilise 
depot charging—offering the best cost control, scheduling reliability, and operational fit 
for local operations.  

4.2.2 Whilst public HGV charging infrastructure is seen as a critical supplement, especially for 
trunk and long-haul routes, it faces high costs, layout/space constraints, requirement for  
and slower rollout.  

4.2.3 Harmonised designs and open access are stressed as best practice for public charging. 
Accelerated rollout is possible, especially along concentrated freight corridors (such as 
the A90), with the expectation that per-kWh tariff markups will reduce as usage grows. 

4.2.4 Additionally, a study undertaken by Heriot-Watt / CSRF has pointed out that critical en-
route, high-utilisation charging needs in North East Scotland are concentrated along the 
A90 (Perth-Aberdeen), M74 (Glasgow-Carlisle), and A9 corridors—overlapping both 
regional and strategic movement for NE Scotland. The model used in the study found that, 
under a scenario where both depot and en-route charging are available, all routes in the 
available dataset (80,000 real-world journeys, 1% of Scottish HGV fleet) are possible 
with BEVs, whereas depot-only charging leaves 33% of routes infeasible. 

Stakeholder Insights 

4.2.5 All stakeholders interviewed agree that freight operators are likely to prefer depot 
charging over public charging: it allows energy cost savings, control over charging 
schedules, and reassurance of access—key for operational reliability, especially in 
localised settings like NE Scotland.  
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4.2.6 Public charging is viewed mainly as essential for multistage, non-routine, or trunk trips; 
however, current real-world provision is limited, especially outside cities.  

4.2.7 There is strong support amongst stakeholders for open / shared depot models; key 
concerns include availability of public charger locations, security of public charging, and 
grid capacity constraints (along with costs of grid upgrades and the capacity of distribution 
network operators (DNO) to deliver the upgrades in a timely manner), particularly in the 
‘Shire’ beyond urban Aberdeen.  

4.2.8 Pilot projects and shared depot charging are emerging, such as that the shared depot 
charging model being developed by First Bus, but competition for space / resources in 
ports and the transformative impact of planning and grid coordination remain major 
hurdles. 

4.2.9 Stakeholders saw value in a coordinated, forward-planned approach to en-route charging 
infrastructure – i.e. to plan / provide ahead of demand.  

4.2.10 Whilst shared depot charging is growing in interest, it requires a coordinated approach to 
identify fleets that would like to make use of the charging infrastructure. It also comes 
with logistical concerns, such as site access and competing needs for charging. 

4.3 Evolution of Public Charging Infrastructure 

Literature Review Findings: 

4.3.1 The UK is seeing a sharp increase in public charging points for cars & vans, driven by 
targeted government and industry initiatives. There are calls for a comprehensive, 
futureproofed network using higher-powered, truck-compatible charging, alongside grid 
reinforcements. Models in Europe, such as Megawatt Charging Systems (MCS) (providing 
up to 1,250 KW output) standard corridors, are acknowledged as the direction of travel. 

4.3.2 The ZEHID programme and industry demonstrators have enabled some HGV trials in 
Scotland. However, as of early 2025, all known Scottish ‘public’ or third-party depot 
charging is focused on buses / not exclusively dedicated or fully optimised for HGVs, and 
is limited to central urban areas (Aberdeen, Glasgow). 

4.3.3 There are no funded, public, or market-ready HGV battery electric charging 
infrastructure projects currently active or confirmed for NE Scotland as of early 2025—
including pilot schemes not using the MCS standard. 

Stakeholder Insights 

4.3.4 Stakeholders report public HGV charging is still catching up, particularly outside England’s 
main corridors. Scottish uptake lags, especially in rural areas, with notable gaps “between 
the coasts.”  

4.3.5 Key actors emphasise the importance of local authority support, coordinated 
identification of locations and grid upgrades, and shared investment to hit expansion 
targets. Many expect public charging infrastructure installation in the next 1–3 years, but 
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real utilisation is forecasted to take 3–5 years, reflecting a “build and they will come” 
dynamic already seen in early-mover sites like Immingham1. 

4.4 Cost Considerations 

CAPEX and OPEX 

Literature Review Findings: 

4.4.1 Literature shows that the UK government funding and grant support for both public and 
depot charging is increasing (via ZEHID), but actual capital and operational costs are highly 
variable. This funding is being provided due to excessively high costs of infrastructure and 
grid upgrades, which inhibit vehicle uptake. 

4.4.2 The ZEHID programme is providing funding for initial public HGV charging infrastructure, 
with over £200 million allocated nationally across its demonstrator projects. However, 
the vast majority of this funding is concentrated in England, supporting major freight 
corridors and logistics hubs like Immingham, while only a small portion is directed towards 
Scotland. 

4.4.3 Lower-powered chargers are cheap enough for small site rollouts; high-powered 
installations (and grid upgrades) add extensively to costs. Cost-effectiveness increases 
with scale and shared use. 

4.4.4 Literature suggests a shared-use charging model for HGVs significantly reduces both 
capital (CAPEX) and operational (OPEX) costs by pooling investment and ongoing expenses 
across multiple operators. This approach lowers the financial barrier for SMEs in 
particular, who can access high-capacity charging without installing their own 
infrastructure. Shared hubs may achieve better site utilisation, improving return on 
investment, and often enable lower user tariffs due to economies of scale and collective 
energy purchasing agreements. 

4.4.5 Literature suggests that grid capacity constraints still affect over a quarter (26.4%) of 
substations serving priority charging locations for BEV HGVs, particularly in rural / remote 
areas, as modelled by the Heriot-Watt / CSRF study for their 2025/26 horizon scenarios – 
explicitly stating that grid headroom and flexibility (not just charger hardware) is now 
recognised as a principal infrastructure cost driver for NE Scotland. 

Stakeholder Insights 

4.4.6 Operators confirm that depot-based charging (particularly low-to-mid powered charging) 
is feasible and relatively inexpensive when grid upgrades are not required. For larger 

 
1 Immingham has served as a flagship early site for public HGV charging, with coordinated investment 
from local authorities, industry partners, and the ZEHID programme enabling high-capacity charge 
points and grid upgrades. Infrastructure was installed ahead of mass demand, leading to valuable trials 
by freight operators and demonstrating the effectiveness of the “build and they will come” approach. 
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fleets or public high-powered charging, upfront costs are often prohibitive—even with 
subsidies. 

4.4.7 Shared depot charging, “charging as a service,”2 and flexible financing models are seen as 
promising ways forward, especially for SMEs. There is strong alignment that frequent, 
depot-based overnight charging results in lower OPEX of battery electric HGVs, but public 
charging costs (for those who must use it) are concerning, with lack of price transparency 
and higher markups. 

4.4.8 A stakeholder interviewed provided two examples of financing models in their response; 

 A Residual Value Guarantee Scheme would offer operators financial security by 
ensuring a minimum resale value for BEV HGVs at the end of their term. This 
reduces the risk of investing in new vehicles and shared charging models, making 
financing more attractive and accessible for fleets. 

 A Credit Risk Guarantee Scheme would involve a third party—such as 
government—sharing in the financial risk of loans for vehicles or infrastructure. This 
lowers the risk for lenders, enabling better financing terms for operators and 
supporting broader uptake of shared depot charging and charging-as-a-service. 

Charging Costs / Tariffs 

Literature Review Findings: 

4.4.9 Literature suggests charging costs (including kWh markups) will fall with higher utilisation, 
but initial prices are a key operator concern. Effective public-private models, including 
tiered tariffs and shared infrastructure, are expected to improve affordability over time. 

Stakeholder Insights 

4.4.10 Operators relate that public charging remains expensive, and negotiating better deals for 
high-volume use (e.g., shared depots, industrial clusters) is critically important.  

4.4.11  For many, depot charging will continue to dominate from a cost perspective, at least in 
the medium term, unless public charging models adapt rapidly to enable TCO of EVs 
comparable to ICE vehicles. 

 
2 Shared depot charging allows multiple operators to use depot-based charging infrastructure, rather 
than each company installing its own. Charging as a Service is when a third party owns and manages 
the chargers, offering access for a fee. Both approaches reduce upfront investment and make high-
capacity charging accessible, especially for SMEs. They simplify operations and help lower the financial 
barriers to fleet electrification. 
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4.5 Regional Considerations: NE Scotland 

Literature Review Findings: 

4.5.1 Best practice literature recommends locally tailored, scalable, and standardised publicly 
available charging sites. Literature stresses the importance of matching infrastructure to 
regional operational realities—balancing major corridor / trunking needs with local depot 
viability and supply chain dependencies. 

4.5.2 Regional data (from Stage 2 of this study) also confirms that the majority of HGV 
movements are to / from key industrial zones and major ports (Aberdeen, Peterhead), 
and clustering depot / public charging accordingly will yield the highest impact. 

4.5.3 Given the prevalence of out-and-back and multi-stop urban cycles, depot charging can be 
integrated into existing industrial estates and in synergy with warehouse, port, and shared 
bus depot sites. However, public charging on trunk routes to the Central Belt and major 
ports is a necessity for enabling the relatively smaller, but operationally critical, long-
distance flows—with these being the likely “critical path” for future cross-border BEV HGV 
corridor deployment. 

4.5.4 The Herriot Watt / CSRF study maps "hotspot" charging locations (Dalwhinnie, 
Ballinluig, Stracathro, Abington, Kinross, Annadale Water) as future most used charging 
points for BEV HGVs and notes that the greatest distance between any two hotspots is 
only 106km (with a median spacing of 43km). This gives confidence in the feasibility of 
BEV HGVs for most local and regional NE corridor operations. See figure 1 below: 

 Figure 1: Heriot-Watt / CSRF Study’s hotspot charging locations 
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Stakeholder Insights 

4.5.5 Regional operators state that they will be heavily dependent on depot charging due to NE 
Scotland’s localised trip patterns.  

4.5.6 For public infrastructure, siting and grid access are core obstacles, especially for ports and 
rural depots where physical and energy capacity is limited.  

4.5.7 The need for local leadership and coordination—in procurement, strategy and planning—
and leveraging existing large depot infrastructure locations (e.g., buses, shared facilities) 
for HGVs was repeatedly emphasised by stakeholders.  

4.5.8 Ports highlight the unique challenge of balancing freight, marine, and vehicle 
infrastructure within constrained footprints. 

4.5.9 The ports representatives said that while they recognise their strategic location for freight 
makes them ideal for HGV charging infrastructure, they face real barriers. They simply 
don’t have the space to dedicate to large charging hubs, one port noted, emphasising 
that every square metre is prioritised for vessel operations and cargo movements. They 
added, that Grid capacity is another headache, since any upgrade has to serve both new 
shoreside power for vessels and potential HGV charging—which means expensive 
investment and competing energy demands.  

4.5.10 The ports explained,  that they have trialled EVs internally, but uptake has been low and 
costs remain high, so most logistics partners have leaned towards HVO rather than 
electric. 

4.5.11 They also commented, that they have not had direct demand from haulage companies 
for HGV charging so far, but are open to enabling it when interest builds. Given these 
constraints, the ports suggested,  that it might make more sense to put major charging 
infrastructure just outside our boundaries, like in nearby lorry parks, rather than trying 
to fit everything onto already crowded quays, a recommendation that echoes the 
conclusions of the Heriot-Watt study. 

5. INTERNATIONAL CASE STUDIES OF BEV HGV DEVELOPMENT 

5.1.1 To contextualise projections and infrastructure strategies for the electrification of HGV 
fleets in NE Scotland, it is essential to examine international experiences. This section 
synthesises case studies from Germany, the Netherlands, Sweden, California (US), and 
Denmark to inform both barriers and opportunities for electrification, charging 
infrastructure provision, and policy intervention over the short (1–3 years) and mid-term 
(3–5 years) horizons of this study. 

Germany: eHighway Pilot Corridors 

5.1.2 Germany’s eHighway pilot demonstrates the viability of continuous, high-power charging 
for long-haul articulated vehicles via catenary systems, complemented by depot-based 
charging. In the short term, pilot corridors have primarily supported fixed-route, 
repetitive logistics, successfully demonstrating operational and emissions benefits. 
Barriers include high infrastructure investment, complex installation, coordinating 
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multiple operators, and grid requirements—issues relevant for any consideration of 
dynamic en-route charging on Scotland’s trunk routes. Mid-term opportunities are seen 
in leveraging public-private partnerships for shared infrastructure and integrating hybrid 
charging (overhead + depot) models. 

Netherlands: Zero-Emission City Logistics 

5.1.3 In Dutch cities, swift progress has been made on urban HGV electrification by mandating 
zero-emission zones and supporting depot charging, and closely engaging with operators. 
Short-term progress has focused on small / medium rigid HGVs for urban, defined duty 
cycles; range and infrastructure limitations have proved more challenging for larger 
vehicles. The Dutch model evidences the importance of city-led regulation, targeted 
grants, and the interoperability of shared charging sites—perhaps applicable to NE 
Scotland’s urban centres and smaller HGV fleets. 

Sweden: Fleet Operator Collaboration 

5.1.4 Sweden has led in deploying BEV HGVs for both rigid and articulated applications, notably 
in recycling and regional distribution sectors. Key enablers include tax subsidies, custom 
fleet procurement, and tailored grid upgrades at depots. In both the short- and mid-term, 
collaboration between OEMs and fleet operators accelerates feasibility, whilst 
infrastructure provision—especially at multi-user depots—reduces per-operator risk. 
Barriers persist around range for heavy trunk haulage, but mid-term solutions are 
emerging with new vehicle classes and charging technologies. 

United States (California): Fleet-Led Infrastructure Rollout 

5.1.5 California demonstrates rapid progress through targeted state-funded voucher schemes 
and megawatt charging pilot hubs. In the short-term, large freight operators (e.g. food / 
beverage, retail) are electrifying dedicated routes with matched investment in depot 
charging. in the mid-term, a combination of public “megahubs” and evolving dynamic 
“over-the-road” charging aims to serve broader operator segments, addressing range and 
downtime barriers. This US experience underlines the need for policy certainty, robust 
funding, and a phased infrastructure buildout. 

Denmark: Shared Charging Hub Model 

5.1.6 Denmark’s collaborative model for shared, “open access” charging hubs at key logistics 
nodes (e.g. airports, ports) is particularly relevant for NE Scotland’s geography and cluster 
of freight activity. In the short term, these hubs enable small and medium sized operators 
to trial BEV HGVs without the full burden of infrastructure investment. Over the mid-term, 
policy-driven network expansion and flexible tariff models are being adopted to address 
scalability and operational flexibility. 

Sweden: TREE Project 

5.1.7 Sweden’s TREE project is a large-scale initiative intending to accelerate electrification in 
forestry transport, aiming for 50% of new forestry trucks to be electric by 2030. TREE will 
operate 12 electric trucks—including an e-trailer and high-capacity vehicle—across seven 
sites, integrating technical pilots, new business models, and mobile charging solutions. 
Early findings highlight the need for coordinated logistics planning, policy support, and 
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the collective involvement of industry partners to overcome system barriers, with wider 
lessons for sectors facing similar challenges in the UK. 

Scotland: First Bus Shared Charging Depot, Glasgow 

5.1.8 The First Bus shared charging model in Glasgow and elsewhere in the UK exemplifies how 
existing bus depot infrastructure can be leveraged as a public charging resource for a 
wider range of zero-emission vehicles, including HGVs. In the short term, First Bus has 
opened the Caledonia depot—one of the largest in the UK—to third-party commercial 
fleet operators, enabling access to high-capacity charging facilities during off-peak bus 
operations. This “charging as a service” approach lowers the entry barrier for smaller 
operators and trials, directly addressing the capital and operational challenges associated 
with dedicated infrastructure. 

5.1.9 Mid-term ambitions include scaling the shared depot model across First Bus’ estate, 
integrating smart charging management, and aligning with wider local authority 
decarbonisation plans. Key enablers have been public co-funding (via the Scottish Ultra-
Low Emission Bus Scheme), robust grid upgrades, and active collaboration with local 
stakeholders. Barriers include aligning usage schedules across multiple operators and 
overcoming commercial sensitivities in shared fleet environments. The First Bus 
experience underlines both the technical feasibility and business case for multi-user 
charging hubs—offering clear parallels and transferable lessons for NE Scotland’s mixed 
operator landscape and ambitions for collaborative infrastructure provision. 

Applicability to NE Scotland 

5.1.10 These international case studies together show: 

 Short-term focus: The best progress may be achieved by targeting small / medium-
sized rigid HGV fleets, urban or regional distribution, and well-defined duty cycles, 
using depot and cluster-focused charging. 

 Mid-term strategy: Scaling to trunk-haul articulated vehicles hinges on public and 
shared charging hubs, grid upgrades, and active public–private partnership. 

 Barriers: Common issues include vehicle cost, range limitations, payload loss, 
infrastructure cost, and grid capacity / necessity for upgrades. 

 Opportunities: Effective regulatory levers (mandates, incentives), striking a balance 
between carrot and stick – funding vs implementation of zero emission zones for 
example, collaborative procurement / infrastructure models, and actor co-
ordination significantly accelerate deployment. 

6. BARRIERS TO HGV ELECTRIFICATION 

6.1 Summary Table for Barriers to HGV Electrification 

6.1.1 The table below summarises the literature review and stakeholder engagement for the 
review of barriers to HGV electrification, with further detail provided in subsequent sub-
sections.  
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Table 3. Barriers to HGV Electrification – Summary Table 

BARRIER 
PROMINENCE 
(LITERATURE REVIEW) 

PROMINENCE 
(STAKEHOLDER 
INSIGHTS) 

OUTLOOK: 5-
YEAR 
ALLEVIATION 
(LIT REVIEW) 

OUTLOOK: 5-YEAR 
ALLEVIATION 
(STAKEHOLDER) 

Cost 

Most frequently-referenced 
barrier. High upfront 
purchase costs and 
infrastructure investment 
cited as the largest 
obstacle; concerns over 
when TCO will become 
favourable compared with 
ICE vehicles. 

Universally top concern. 
Thin margins make the 
initial cost almost 
insurmountable—
especially for smaller 
operators. Both vehicle 
cost and infrastructure / 
grid costs are major 
barriers. 

Limited 
alleviation in the 
short / medium 
term; technology 
cost reductions 
likely gradual. 
TCO likely to beat 
or at least near 
match ICE HGVs 
for some use 
cases. 

Significant barrier 
expected to persist; 
major funding / risk-
sharing 
interventions 
needed, and 
targeted support for 
SMEs.  

Payload 

Payload loss (due to battery 
weight) highlighted; leads 
to increased trips / costs. 
Often discussed but not 
clear if always a critical 
operational barrier or a 
perception issue. 

Acute concern for 
operators; even a 
modest loss increases 
costs and congestion. 
Particularly problematic 
for specialist vehicles / 
payloads. 

Limited; unless 
regulatory 
changes (e.g. axle 
weights) occur, 
payload penalty 
will remain 
significant. 

Little change 
expected unless 
policy adapts, which 
is unclear whether 
this will occur within 
5 years. 

Vehicle Performance 

Range anxiety and doubts 
about suitability for rural / 
long-haul tasks rank high. 
Increased offering from 
OEMs is improving range 
but uncertainty persists, 
especially in cold weather. 

Ranked as top barrier 
amongst SMEs in RHA 
Net Zero survey. Some 
stakeholders more 
focused on performance 
than technical issues. 
OEMs express 
confidence on their 
forthcoming vehicle 
performance. 

Some 
improvement 
anticipated due 
to technology 
advances; range 
and efficiency 
gradually rising. 

Broader adoption 
amongst early 
movers; SMEs may 
lag due to ongoing 
uncertainty and 
knowledge gaps. 
OEM feedback 
instils confidence in 
future vehicle 
performance. 

Charging Infrastructure 

Broader infrastructure gap 
with insufficient public / 
high-powered charging; 
depot charging also 
constrained by local 
capacity. 

Seen as a major 
concern, but confidence 
that technology (e.g. 
MCS high power 
charging) will evolve; 
coordinated rollout is 
critical. 

Technological 
advances 
expected, but 
large-scale public 
infrastructure will 
lag outside main 
corridors. 

Will improve mainly 
in high-traffic areas; 
comprehensive 
coverage unlikely 
within 5 years. 
Charging suppliers 
very confident on 
capability of 
forthcoming 
charging. 

Grid Connection / 
Capacity 

Grid constraints appear as a 
large technical barrier, even 
for depots; public 
infrastructure patchy, grid 
upgrades complex and slow. 

Sector specialist / 
industry expert 
stakeholders highlight 

grid capacity as the 

largest risk; others 

Limited 
progress—
substation 
upgrades and 
DNO connection 

Persistent 
constraints likely 
beyond 5 years 
without 
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BARRIER 
PROMINENCE 
(LITERATURE REVIEW) 

PROMINENCE 
(STAKEHOLDER 
INSIGHTS) 

OUTLOOK: 5-
YEAR 
ALLEVIATION 
(LIT REVIEW) 

OUTLOOK: 5-YEAR 
ALLEVIATION 
(STAKEHOLDER) 

undervalued the issue. 
Delays already 
experienced with ZEHID 
funding. 

delays will 
remain major 
obstacles without 
major action. 

considerable 
intervention. 

Market Readiness 
(Product Range) 

Low maturity in heavy-duty 
/ specialist vehicle classes. 
Greater product diversity 
only in lighter HGVs. (LGVs, 
Rigid HGVs). 

Particularly acute 
barrier for specialist and 
rural operations—
vehicle availability and 
suitability very limited. 
OEMs confident on their 
future product 
offerings, driven by 
regulation.  

Greater product 
offerings for 
lighter (LGVs, 
Rigid HGVs) 
HGVs; limited for 
niche/-specialist 
applications. 

Little near-term 
change expected 
except in LGVs, 
Rigid HGVs use. 
OEMs instil 
confidence in their 
future product 
range offering. 

Regulation & Incentives 
(“Push and pull”) 

LEZs sometimes viewed as 
punitive. Regulatory 
barriers (axle weights, 
turning radius) noted; 
misalignment with BEV 
realities. 

Commercial push to 
transition seen as weak; 
regulatory / fiscal levers 
insufficient. Some 
stakeholders call for 
much stronger 
incentives and funding. 

No clear evidence 
of regulatory 
alignment; lack of 
decisive policy 
action likely to 
sustain 
disparities. 

Barriers unlikely to 
be meaningfully 
reduced unless 
policy / market 
signals 
strengthened. 
Transport Scotland 
HGV funding seen 
as a major 
advantage. 

Regional Barriers: NE 
Scotland / Rural 

Electrification business case 
is weakest in NE Scotland / 
rural locations due to low 
utilisation, higher 
infrastructure costs, and 
individualised operations. 

Operators expect rural / 
remote areas to face 
“last to electrify” risk. 
Port and freight reps 
note low investor and 
utility interest. 

Corridors / main 
routes may see 
stepwise 
progress; remote 
regions will 
continue to lag. 

Regional disparities 
likely to widen 
without targeted 
infrastructure and 
support; cost barrier 
seen as most-critical 
to overcome. 

6.2 Identification of Main Barriers 

6.2.1 The widespread adoption of BEV HGVs faces a well-recognised set of barriers, including 
range limitations, recharging times, payload and downtime losses, high purchase costs, 
restricted duty cycles, vehicle size constraints, charging and grid connection costs, and 
interoperability challenges. These obstacles impact both commercial and public sector 
fleets, shaping the pace and feasibility of electrification. This section of the report aims to 
assess the current extent to which these factors inhibit BEV HGV uptake. 
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Literature Review Findings: 

6.2.2 The literature review suggests the electrification of HGVs faces a significant amount of 
cost and operational barriers. Central amongst these is the high purchase price associated 
with BEV HGVs, which literature frequently cites as the largest hindrance to wide-scale 
adoption.  

6.2.3 This initial outlay is compounded by the potential for payload loss, as heavy battery packs 
can reduce the amount of freight a vehicle is able to transport, thus requiring either 
reductions in carried goods or the deployment of additional vehicles to meet the same 
workload.  

6.2.4 Range anxiety persists as a prominent theme, with doubts raised about whether BEVs can 
match the operational flexibility of their diesel counterparts, particularly on long-haul 
routes or in cases of unexpected delays such as traffic congestion, which may strain 
battery limits. Additionally, cold weather resulting in reduced range also adds to the 
doubts of HGVs matching their ‘stated battery ranges’. 

6.2.5 Operational performance was the top ranked barrier in the RHA net zero survey. 

6.2.6 Charging times add to operational uncertainty, as lengthy recharging requirements could 
introduce significant delays / operational downtime, undermining the sector’s priority for 
the shortest possible trip durations and uninterrupted routes.  

6.2.7 The literature also highlights a broader infrastructure gap: insufficient high-powered 
public charging points and constraints around depot charging, both of which are 
exacerbated by challenges in securing adequate and affordable grid connections; for 
example, the Heriot-Watt / CSRF study finds that currently, 26.4% of substations in their 
modelled “hotspot” locations cannot meet even low-intensity charging scenarios 
without upgrades, and 5.2% are only sufficient for low-intensity scenarios. 

6.2.8 The Net Zero Timhaul project demonstrated that battery electric HGVs can operate in 
Scottish forestry logistics—a sector with heavy payloads, challenging routes, and remote 
locations. With over 40,000 miles of operation, operators responded positively but 
identified key barriers: limited public charging, constrained range, site and grid upgrades 
were often required, and payloads were affected by battery weight. The trial shows BEVs 
are already viable in some specialist applications, but targeted infrastructure and 
operational adaptations are needed for broader uptake. 

Stakeholder Insights 

6.2.9 Stakeholders broadly validated the issues raised in the literature, but provided a more 
granular perspective grounded in first-hand experience of vehicle / infrastructure 
deployment, daily operations, and investment realities.  

6.2.10 Cost is universally regarded as the primary obstacle, both in terms of the initial acquisition 
of BEV HGVs and the expenses associated with infrastructure installations and grid 
upgrades. Some industry representatives acknowledge that whilst the total cost of 
ownership may eventually tip in favour of BEVs, current business models make it almost 
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impossible for many operators to shoulder the initial financial burden—especially in a 
sector where margins are very thin. 

6.2.11 Payload loss emerged as a particularly acute concern in stakeholder interviews. Several 
operators note that even a modest reduction in payload necessitates additional vehicle 
journeys, thus increasing both operational costs and urban congestion.  

6.2.12 Range limitations and the threat of uncertain charging infrastructure were highlighted 
repeatedly, with a recurring theme being the fear of logistical “bottlenecks” where 
multiple vehicles might queue for recharging, or where unexpected outages could cause 
disruptions. 

6.2.13 Grid capacity and connections were described as the single largest technical barrier 
during the stakeholder engagement, particularly when suitable power is not available 
onsite or when DNO connections entail substantial delays and costs.  

6.2.14 Stakeholders report that even within government-funded programmes such as ZEHID, 
long DNO connection timelines have been a persistent challenge. Notably, ZEHID is 
supporting only a small fraction of the charging infrastructure ultimately required at both 
the Scottish and UK levels, underscoring the scale of the installation challenge ahead and 
the risk of further DNO bottlenecks as demand increases. 

6.2.15 Stakeholder interviews revealed a divergence in perceived barriers to BEV HGV adoption, 
often dependent on the stakeholder’s familiarity with BEV technologies and charging. 
Those with in-depth knowledge—such as charging solution providers, vehicle 
manufacturers, and government officials—consistently identified grid capacity as a 
critical issue. In contrast, stakeholders less experienced with EVs, such as some port 
authorities and some fleet operators, were less likely to view grid limitations as a major 
obstacle. This suggests a pressing need for education and knowledge sharing to enable all 
actors to anticipate and plan for emerging infrastructure demands. 

6.2.16 This theme is echoed in findings from the RHA Net Zero survey, where vehicle 
performance was ranked as the principal barrier to adoption, even above cost. The 
survey’s predominantly SME respondents are likely less familiar with the evolving benefits 
and realities of electrification, reinforcing the need for targeted education and greater 
collaboration across the sector to break through perceptions and accelerate informed 
transition planning. 

6.2.17 Some stakeholders also expressed concern that incentives for electrification are 
insufficiently ambitious and unclear, and that current regulatory levers may unfairly 
penalise those unable to transition at pace, such as zero emission zones. Notably and 
conversely, some stakeholders argue that the psychological and commercial “push” to 
transition away from diesel is currently lacking and that policy and market signals must be 
dramatically strengthened for real progress to be made – to note, stakeholder views, as 
mentioned earlier, varied dependent on who was being interviewed. 
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6.3 Regional and Duty Cycle Considerations – North East of Scotland 

Literature Review Findings: 

6.3.1 The landscape for HGV electrification grows even more complex in the regional and 
specialised context. Literature highlights that Scotland’s freight sector is highly 
fragmented, characterised by many privately-held companies with an individualised 
operational pattern, making networked and collaborative action difficult.  

6.3.2 These challenges are particularly prominent in more rural or remote regions such as NE 
Scotland, where the average density of available infrastructure is lower. Here, the 
business case for public charging infrastructure is undermined by lower expected 
utilisation, and the technology gap remains wider for specialist, high-demand vehicles—
such as those performing unique or particularly heavy-duty tasks. 

6.3.3 Modelling from the Heriot-Watt / CSRF study demonstrates that key substations—such as 
those in Milnathort, Inchbare, Symington, Kirkwall, and Dalwhinnie—will likely require 
significant reinforcement to support BEV HGV corridor charging. Early engagement with 
DNOs is critical for addressing these regional constraints. 

6.3.4 The Heriot-Watt study identifies certain outlier corridors—such as the A9 north of 
Invergordon, Shetland, A82, A83, and A77 to Cairnryan—where coverage gaps and the 
challenges of transport or ferry logistics may significantly affect regional feasibility. 
Although North East Scotland is generally well-served along its main corridors, it 
experiences critical rural and remote challenges. 

Stakeholder Insights 

6.3.5 The regional dynamics of North East Scotland are strongly echoed in stakeholder 
responses, in terms of barriers inhibiting HGV electrification in the region. Operators and 
representative organisations in NE Scotland emphasise the acute challenge of 
implementing charging infrastructure given existing competition for grid connections and 
the significant capital investment needed.  

6.3.6 There is widespread agreement that local trip distances in the region are far longer than 
those encountered in Scotland’s central belt or other urbanised areas, making range 
limitations of current BEV HGVs especially problematic (of note, this claim of stakeholders 
is not entirely supported by SYSTRA’s Stage 2 analysis for this study, where it states that 
average distance travelled by HGVs for local trips are well within the range of currently 
available HGVs)  

6.3.7 Some ports and freight representatives remark that infrastructure “will be built last” in 
these outlying areas, largely because the economics are less compelling for investors and 
utility companies alike. 

6.3.8 Specialist operations pose a further complication: operators stress that vehicles designed 
for specific tasks—due to their operational lifespan, build-out costs, and limited 
production numbers—are even more difficult to electrify.  
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6.3.9 Interviewees also point to the need for regulatory changes; for example, adjusting policies 
related to axle weights or turning radii to fairly accommodate the impact of heavier 
electric powertrains.  

6.3.10 In general, stakeholders perceive the electrification challenge in rural and specialised 
contexts as magnified, requiring highly targeted interventions to avoid regional 
inequalities in the transition to low-emission freight. 

6.3.11 The high energy consumption required by heavy and long-haul trucks, and the need for 
vehicles to routinely traverse the long distances between ports, distribution hubs, and 
remote destinations, are considerable challenges.  

6.3.12 For specialist vehicles—many of which are kept in active service for longer than general 
fleet assets—there is a pronounced lack of commercially available, fully electric models, 
extending the timeline for complete decarbonisation. 

6.4 Alleviation of Barriers: Short- (1-3 years) and Medium- (3-5 years) Term 
Outlook 

Literature Review Findings: 

6.4.1 Despite clear barriers, the literature notes some optimism regarding the future alleviation 
of challenges, although progress is expected to be uneven.  

6.4.2 Technology improvements, such as advances in battery chemistry and vehicle efficiency, 
are on the horizon and could incrementally improve both range and payload restrictions 
over the next three to five years (medium term alleviation).  

6.4.3 However, more stubborn barriers—chiefly the required capacity and cost of grid 
connections, the slow pace of infrastructure deployment, and persistent financial 
constraints—are likely to require longer-term collaborative solutions involving both 
public-sector support and private-sector initiative.  

6.4.4 The literature suggests that, without more decisive and coordinated policy action, 
regional and sectoral disparities will remain or even widen. 

Stakeholder Insights 

6.4.5 Stakeholders generally adopted a cautious stance as to the pace of improvement, 
especially with regard to the infrastructural and cost barriers.  

6.4.6 In the short term (one to three years), most expect only limited alleviation, with progress 
most likely among a small cadre of early adopters or highly capitalised operators.  

6.4.7 Over a medium-term horizon (three to five years), there is greater optimism about 
advances in battery performance, reductions in vehicle cost and associated TCO, and 
improved charging solutions and rollout of infrastructure. 
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6.4.8 One operator mentioned zero intention of considering BEV HGV adoption within the 5-
year timeframe of this study.  

6.4.9 Nevertheless, stakeholders are largely in agreement that the “big ticket” barriers—
namely, grid readiness, large-scale commercial financing, and uptake among small and 
medium sized enterprises—will persist well beyond this horizon. 

6.4.10 There is also some scepticism around whether the regulatory and behavioural barriers, 
such as resistance to change and the lack of a clear incentive to electrify, will be 
meaningfully overcome in the short- to medium-term without a concerted push from 
government and industry bodies.  

6.4.11 Many stakeholders emphasise that a truly enabling environment will require more 
ambitious funding models, risk-sharing mechanisms for infrastructure upgrades, and 
tailored support for operators at the greatest disadvantage, while some others 
highlighted the need for more ‘stick’ measures too (again noting that stakeholder opinion 
varied dependent on the category of stakeholder). 

7. OPPORTUNITIES FOR HGV ELECTRIFICATION 

7.1 Summary Table for Opportunities HGV Electrification 

7.1.1 The table below summarises the literature review and stakeholder engagement for the 
review of opportunities for HGV electrification, with further detail provided in subsequent 
sub-sections.  

Table 4. Opportunities for HGV Electrification – Summary Table 

OPPORTUNITY AREA LITERATURE REVIEW SUMMARY STAKEHOLDER INSIGHTS 

Short- & Medium-term 

Government innovation programmes 
(e.g. ZEHID) driving adoption; promising 
applications in urban / short-haul 
logistics; business model innovation is 
important (leasing, as-a-service); 
significant technological advances 
expected by 2030. 

OEMs expanding BEV HGV portfolios; 
early adopter trials (especially 7.5t 
and regional / last mile applications); 
pilots underway; shared 
infrastructure can expand in the short 
term; Improved driver experience and 
feedback from trials point to the need 
for focused education and training, to 
facilitate wider buy-in amongst 
operators. 

Regional & Urban 

Collaboration between public sector, 
industry, and innovators is essential; 
coordinated pilot projects and data 
sharing are being undertaken; urban 
distribution as a starting point for 
widespread electrification. 

Easiest entry in urban / near-urban 
(distribution, trunking, port-depot); 
support for shared and public 
charging models; calls for agile 
planning and targeted grant support. 

NE Scotland Specific 

NE Scotland shows strong potential for 
HGV electrification, with local enthusiasm 
for pilot projects, supportive regional 
policy frameworks, and the possibility to 

Strong prospects for electrifying 
short, port–depot or predictable local 
routes; interest in charging at 
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OPPORTUNITY AREA LITERATURE REVIEW SUMMARY STAKEHOLDER INSIGHTS 

build a wider adoption base—provided 
that operational and financial challenges 
are collaboratively addressed and 
alignment is achieved. 

strategic sites; specialist / long-haul 
vehicles harder to address. 

Public Charging Provision 

Strategic, coordinated planning may 
reduce infrastructure barriers; siting at 
trunk roads, depots, and ports as key to 
unlocking electrification. 

Positive view of shared, multi-user 
charging hubs; strong support for 
government funding; public sector 
depots suggested as demonstration 
sites. 

Specialised Loads 

Urban / high-mileage fleets provide early 
opportunities for electrification; 
specialised vehicle solutions will emerge 
in the longer term but currently limited 
by technology / market readiness. 

Electrification timeline longer for 
heavy / specialist vehicles; current 
focus on lighter and on-road fleets; 
some interest in low-carbon fuels and 
battery reuse. 

7.2 Short-term and Medium-term Opportunities 

Literature Review Findings 

7.2.1 Literature suggests opportunities for HGV electrification in the short and medium term 
are gaining momentum, largely owing to initiatives such as the ZEHID funding. 
programme, which exemplifies a proactive approach, bringing together market 
stakeholders to identify suitable applications and catalyse innovation  

7.2.2 Literature points out that BEV HGVs are already demonstrating commercial viability from 
a TCO perspective for pioneering logistics organisations, especially in urban, short-haul, 
and municipal applications where range and charging constraints are less acute.  

7.2.3 The development of new business and operational models—such as vehicle-as-a-service 
and battery-as-a-service3—offers mechanisms to offset the high upfront capital costs that 
are a core a barrier for haulage operators.  

7.2.4 There is also the prospect that smaller operators might benefit from collaborative 
investments or shared infrastructure projects, gaining access to economies of scale 
usually reserved for larger fleet owners.  

7.2.5 Furthermore, as the market for electric HGVs matures with ongoing advances in battery 
chemistry and charging technology, more robust commercial cases and opportunities are 
expected to emerge by 2030. 

 
3 Battery-as-a-service (BaaS) is a business model in which operators lease or subscribe to the vehicle’s 
battery separately from the vehicle itself. This allows users to swap depleted batteries for charged ones 
at designated stations or pay a monthly fee for battery use, reducing initial capital outlay, minimising 
concerns about battery degradation and technology obsolescence, and supporting more predictable 
operating costs 
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7.2.6 The Heriot-Watt / CSRF study modelling results suggest over 60% of modelled BEV HGV 
journeys in the Scottish dataset require no extra charging stops if both depot and en-
route charging is available. This finding supports the opportunity for rapid, practical 
electrification of regional / urban NE Scotland HGV fleets—without needing mid-journey 
charging for the majority of trips. 

Stakeholder Insights 

7.2.7 Stakeholders see a clear, growing push towards electrification, notably with OEMs 
expanding their electric HGV portfolios and establishing EV-specific sales teams to 
accelerate uptake.  

7.2.8 This is complemented by a cautious but rising interest from end users, with increasing 
numbers of logistics organisations and freight operators exploring the deployment of 
charging hubs and considering trials of smaller HGV models, such as 7.5-tonne vehicles, 
as initial steps toward wider adoption.  

7.2.9 Many view last-mile and regional distribution, particularly within urban limits, as the “low-
hanging fruit”, largely due to manageable operational requirements and greater 
confidence in available infrastructure.  

7.2.10 Amongst representatives from industry and infrastructure, there is enthusiasm for 
business model innovation, with some actors already experimenting with services centred 
around shared charging infrastructure and depot-based models that provide a greater 
return on investment, as infrastructure can be utilised by other fleets when not in use by 
the infrastructure owner.  

7.2.11 Operators say benefits such as improved driver experience with electric HGVs, potential 
new revenue streams from charging infrastructure, and more straightforward emission 
reporting as opportunities, which could further drive the transition.  

7.2.12 Stakeholders from trade bodies and port authorities in NE Scotland stress the potential 
for early uptake in shorter, more predictable port-depot routes, and identify funding 
collaborations and shared infrastructure as catalysts for de-risking the investment 
needed. 

7.3 Regional and Urban Distribution 

Literature Review Findings 

7.3.1 A major opportunity identified in the literature lies in deepening collaboration between 
public sector bodies, the automotive industry, and Scotland’s innovation community. 
Such partnerships could accelerate the identification and adoption of solutions uniquely 
suited to Scotland’s regional freight patterns and urban distribution needs.  

7.3.2 As net zero targets loom, aligning these groups can support coordinated pilot projects, 
data sharing, and the scaling up of best practices across diverse logistics scenarios. 
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Stakeholder Insights 

7.3.3 Stakeholders echo the significance of regional and urban distribution as a “testbed” for 
electrification.  

7.3.4 Many stakeholders believe that areas such as port operations and short-haul, trunking 
routes between distribution centres, and urban deliveries are likely entry points, with 
potential to expand as infrastructure grows and technology matures.  

7.3.5 There is widespread agreement on the value of forward-thinking planning for public 
charging provision; some point to the example of high-profile projects like Milence in 
Immingham as evidence that a “provide ahead of demand” approach can be beneficial to 
wider rollout of HGV electrification.  

7.3.6 Several operators highlight the need for fast-moving planning rules and grant support to 
ensure private infrastructure investments land in the optimal locations for both current 
and future electric fleets. 

7.4 North East Scotland-Specific Opportunities 

Literature Review Findings: 

7.4.1 The Heriot-Watt study suggests that short average trip lengths and high proportions of 
‘return to base’ operations in North East Scotland create favourable conditions for battery 
electric HGV deployment, particularly in clustered port and distribution centre 
environments.  

7.4.2 These conditions offer promise not only for successful regional trials but also as a 
foundation for wider rollout of electrification solutions across both freight and industrial 
activities in the area. 

7.4.3 There is early opportunity for pilots in North East Scotland to target hotspot corridors with 
proven demand (e.g., Aberdeen–Inverness, Aberdeen–Central Belt, Peterhead port, as a 
foundation for investment case building). 

Stakeholder Insights 

7.4.4 Within NE Scotland, stakeholders see particular promise for electrifying short local 
journeys linking ports and depots, especially where routes are predictable, and 
infrastructure can be deployed at strategic nodes.  

7.4.5 There is appetite amongst some stakeholders for trialling new charging infrastructure at 
ports or for exploring synergies between shore power for vessels and HGV charging.  

7.4.6 Nonetheless, the consensus is that specialist and ultra-heavy vehicles face steeper 
challenges and are likely to remain reliant on low-carbon fuels or alternative technologies 
like hydrogen for the foreseeable future. Operators stress that for these segments, the 
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timeline for transition is longer, underlining the importance of ongoing pilots, 
partnerships, and policy support. 

7.5 Strategic Planning for Public Charging Provision 

Literature Review Findings 

7.5.1 Literature highlights that optimal planning for public charging provision is pivotal to 
scaling HGV electrification.  

7.5.2 Coordinated action whether by the State or through public-private partnerships can lower 
infrastructure costs, reduce range anxiety, and efficiently serve the dispersed geography 
of Scotland. 

Stakeholder Insights 

7.5.3 Stakeholders are enthusiastic about planning for shared infrastructure; many point to 
pilot schemes and collaborative projects between hauliers, OEMs, and charging providers 
as proof that shared, multi-user charging hubs are both necessary and commercially 
viable.  

7.5.4 There is backing for government funding to help accelerate these installations, coupled 
with a view that planning needs to be more agile and responsive to ensure that public 
charging networks are in place ahead of the adoption curve.  

7.5.5 Some stakeholders urge leveraging public sector depots as demonstrators for 
technology, serving both municipal and commercial users. 

7.6 Specialised Loads Vehicle Movements 

Literature Review Findings 

7.6.1 Electrification opportunities are clearest amongst high-mileage (from a TCO perspective), 
depot-based, and urban freight vehicles, and literature encourages a near-term focus 
here, projecting significant emission reduction and operational cost savings prior to 2030.  

7.6.2 The feasibility for specialised loads, however, remains limited, with retrofits and 
technology developments needed to meet the specific design and performance needs of 
such vehicles. 

Stakeholder Insights 

7.6.3 Stakeholders generally perceive the path for specialised and heavier vehicles as longer 
and more complex due to bespoke requirements, low production numbers, and limited 
technology options.  
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7.6.4 For now, they recommend prioritising electrification of “on-road” vehicles, light 
commercial fleets, and urban logistics as more practical and impactful opportunities.  

7.6.5 While progress among specialist operators is limited, there is some interest in alternative 
low-carbon fuels and second-life battery applications as possible future steps. 

8. CHARGING INFRASTRUCTURE PROVISION SCENARIOS 

8.1 Scenario Analysis 

8.1.1 This section informs Stage 4 of this study, which will use a scenario-based approach to 
assess the expected rollout of HGV charging infrastructure in NE Scotland over short- and 
medium-term horizons. Drawing on findings from this report and Stage 2, scenarios will 
cover various HGV segments and charging models. 

8.1.2 Whilst existing literature provides valuable context and a general overview of potential 
charging models (already detailed in this report) local operators, infrastructure providers, 
OEMs, and policymakers offer first-hand perspectives reflecting the region’s specific 
operational realities, constraints, and opportunities – hence the analysis is more 
grounded in the stakeholder engagement findings provided in this section. 

8.1.3 Scenario planning for charging infrastructure should align charging provision with local 
trip data – Stage 2 report of this study shows that more than 90% of annual HGV 
movements in the NE Scotland region do not exceed the single-charge range of latest 
BEV HGVs, provided depot charging is available. For the 5–10% of flows with longer 
distances (trunk haul to Central Belt or further), high-powered en-route charging hubs 
should be prioritised along main corridors (e.g., the A90), with clustering at industrial / 
port hinterlands to capture both local and longer-distance return-to-base cycles. 

8.1.4 Rural-dominated locations should not be ignored in scenario development – even when 
they are certainly likely to require additional investment. 

8.1.5 Scenario planning should also consider the three modelled scenarios in the Heriot-
Watt/CSRF study (A: depot only; B: en route only; C: both) and their key findings: Scenario 
C enables all modelled routes, Scenario A only 65%. Note that actual operator data from 
Scotland was the basis for these findings, directly supporting scenario planning work for 
this study for NE Scotland. 

8.2 Depot-based, Destination, and En-route Charging 

8.2.1 Stakeholder insights consistently indicate that depot-based charging will be the primary 
charging scenario in the near term (1–3 years), especially for smaller rigid HGVs and 
regional last-mile operations that are the likeliest to electrify within this timeframe. OEMs 
and logistics operators note this approach is most viable where vehicles reliably return to 
base and full control over vehicle downtime can be achieved.  

8.2.2 OEM stakeholders noted the focus in the 3–5 year timeframe will gradually expand to 
include regional haulage, with larger tractor units likely to utilise a mix of depot charging 
and en-route / destination charging at strategic hubs such as ports and major industrial 
sites.  
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8.2.3 Depot charging infrastructure may, in some cases, serve both as a proprietary solution for 
a specific operator as well as a shared resource for multiple fleets, depending on business 
models and local partnerships.  

8.2.4 Multiple stakeholders highlighted the need to plan the future public network alongside 
depot-based solutions, ensuring major routes such as the A9 and connections between 
port and distribution hubs are prioritised. This will be particularly important for enabling 
en-route charging scenarios necessary for articulated HGVs operating beyond the urban 
fringe. 

8.2.5 Nevertheless, the transition from depot to destination and en-route charging will be 
contingent on the timely scale-up of high-powered charging infrastructure, overcoming 
land and grid constraints, and providing operators with confidence that infrastructure 
availability will support future vehicle deployments and duty cycles. 

8.2.6 Recommendations from the Net Zero Survey undertaken by the RHA emphasise the 
critical need for both government-backed finance innovation (including risk guarantees 
and residual value schemes) and strategic deployment of shared public and depot 
infrastructure to underpin commercial BEV uptake. In their national operator survey, 22% 
of HGV operators ranked lack of depot charging as among their top two barriers (whilst 
22% cited public charging likewise), underlining the importance of targeted 
infrastructure investment, especially outside of major corridors and urban nodes. 

8.3 Shared and Open Charging 

8.3.1 Stakeholders widely recognise that shared and open-access depot charging has a highly 
strategic role to play, both as a short-term enabler and a model for efficient infrastructure 
roll-out and investment in the medium term.  

8.3.2 Operators, infrastructure providers, and the public sector converged on the view that 
opening up depots or building dedicated shared charging hubs is optimal for testing 
feasibility and supporting early BEV HGV adoption. Stakeholders suggest such charging 
models can de-risk investment by maximising utilisation and enabling access for smaller 
operators. 

8.3.3 Stakeholders further note that shared charging aligns with operators’ diverse needs and 
supports “confidence building” across the wider freight sector. This is especially important 
in North East Scotland, where volumes may not yet justify extensive standalone 
infrastructure, and collaboration between industry leaders, consortia, and public agencies 
(e.g. facilitated by Nestrans) is seen as essential. 

8.3.4 Shared charging infrastructure, whilst seen as a viable business model for charging 
infrastructure, is still in the early stages, and there are some logistical issues that need to 
be figured out. As such, there is a potential role in “matchmaking” shared infrastructure 
providers with fleets that can make use of that infrastructure. 
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9. PUBLIC SECTOR INTERVENTION 

9.1 Summary Table for Public Sector Intervention 

9.1.1 The table below summarises the literature review and stakeholder engagement for the 
roles of public sector intervention, with further detail provided in subsequent sub-
sections.  

9.1.2 It is important to note the possible roles and interventions for Nestrans outlined below 
have emerged from stakeholder engagement and the review of relevant literature. These 
are intended to illustrate a range of approaches that could be considered, rather than to 
suggest any preferred course of action or commitment at this stage of the project. The 
specific role Nestrans can undertake will be further developed in Stage 4 of this study. 

Table 5. Public Sector Intervention – Summary Table 

THEME KEY INSIGHTS ROLE FOR NESTRANS 

Public Sector Intervention 

Government leadership and public investment 
are essential for early uptake and to accelerate 
fleet transition. Private sector—especially 
SMEs—will not move at scale without clear 
support, stable policies, and funding streams. 

Act as the regional coordinator and 
advocate, ensuring NE Scotland’s needs 
are championed in national 
programmes and policies. 

Funding & Incentives 

Direct grants, multi-year funding commitments, 
and innovative financial schemes (e.g., residual 
value guarantees, credit risk support) are 
pivotal for vehicles and infrastructure. New 
Transport Scotland funds offer major 
opportunity for consortium building and 
feasibility. 

Support and facilitate access for local 
fleets and consortia to secure funding. 
Build business case evidence and 
coordinate collaborative bids. Explore 
possibility of leading a regional 
consortium to utilise the Transport 
Scotland funding. 

Strategic Direction & 
Coordination 

Clear policy targets, a stable regulatory 
environment, end-dates for diesel, and master-
planning for infrastructure cited as critical. Both 
incentives ("carrots") and mandates ("sticks") 
are necessary, alongside regional planning and 
partnership building. 

Lead / contribute to development of 
regional plans and partnerships for 
infrastructure; advocate for tailored 
targets and policies that reflect local 
context. 

Regulatory & Enabling 
Actions 

Efficient planning approvals, timely access to 
depot land, and grid certainty required. 
Streamlining processes, clarity on network 
development, and a facilitating, not blocking, 
planning system are key enablers. 

Proactively engage with local 
authorities and planning bodies to 
secure depot sites, influence planning 
policy, and accelerate site approvals for 
charging infrastructure. 

Awareness & Engagement 

Operator “range anxiety” and SME knowledge 
gaps are major obstacles; education, outreach, 
and clear communication are crucial, but 
underemphasised. Role for convening and 
sustained sector engagement. 

Serve as information hub and regional 
confidence builder, run outreach and 
education initiatives, and foster cross-
sector knowledge sharing. 

Depot & Shared Charging 
Depot-based and shared charging are critical for 
early adoption, especially for smaller fleets and 

Masterplan and coordinate optimal 
siting, promote shared and multi-user 
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THEME KEY INSIGHTS ROLE FOR NESTRANS 

return-to-base operations. Shared 
infrastructure increases accessibility, efficiency, 
and ROI. 

charging models, and foster 
partnerships that underpin 
infrastructure investments. 

9.2 Role of Public Sector in BEV HGV Adoption 

9.2.1 Both academic literature and stakeholder interviews strongly assert that public sector 
intervention is essential for the adoption of BEV HGVs.  

9.2.2 Experience from other vehicle segments—such as the rapid electrification of buses 
through targeted schemes like ZEBRA / ScotZEB in the UK, demonstrates that deliberate, 
well-funded public programmes can overcome adoption barriers.  

9.2.3 Every interviewed stakeholder, from infrastructure suppliers to operators, OEMs, ports, 
and public agencies, pointed out that the transition to BEV HGVs will not happen 
organically on a wide scale without government involvement. 

9.2.4 A recurrent view is that whilst larger operators may eventually electrify due to commercial 
or reputational pressures, SMEs—which dominate the sector in NE Scotland—lack both 
the capital and confidence to move without clear incentives and support. Stakeholders 
highlighted that public sector’s role extends beyond simply providing money: it must also 
create a stable policy environment, backstop initial risks, and facilitate the long-term 
infrastructural and system change required for BEV HGV adoption. 

9.2.5 The RHA Net Zero Survey proposes seven key recommendations—most notably, that net 
zero must be commercially viable, with innovative government-backed financing schemes 
(e.g., residual value guarantees and credit risk support), a clear and accountable national 
decarbonisation roadmap, adjustments to axle weight derogations, expedited grid 
upgrades, phase-out dates for new diesel coaches, and unequivocal support for low 
carbon fuels through fiscal incentives. These recommendations align closely with 
stakeholder views expressed regionally and reinforce calls for robust, multi-channel public 
sector intervention to derisk early adoption and address SME needs 

9.3 Forms of Intervention 

Funding 

9.3.1 Direct investment and financial incentives are seen as the cornerstone of successful 
intervention, especially for costly infrastructure and vehicle procurement.  

9.3.2 Stakeholders cited existing grants (such as the £25k plug-in grant for HGVs) and 
highlighted successful precedents (ZEBRA / ZEHID) where financial support dramatically 
accelerated fleet transitions.  

9.3.3 Funding is needed for both vehicles and depot / shared charging infrastructure—an 
upfront cost the private sector is often unwilling or unable to bear alone. There is also a 
call for stable, multi-year funding commitments to provide investment certainty. 
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9.3.4 Of note, Transport Scotland is expected to launch significant new funding this year, with 
two streams supporting NE Scotland's HGV electrification: one for SME fleet operational 
analysis and another for the development of collaborative consortia and feasibility 
studies. These programmes aim to catalyse business case development and multi-year 
projects, building on this year’s learnings. Access to this funding is seen as a vital 
opportunity to accelerate strategic planning and infrastructure investment across the 
region. 

Strategic Direction and Coordination 

9.3.5 Alongside funding, stakeholders stressed the public sector’s critical role in setting clear 
policies and offering strategic leadership.  

9.3.6 This includes establishing achievable targets, maintaining stable policies to avoid 
disrupting investment planning, and implementing both incentives ("carrots") and 
mandates ("sticks")—such as zero emission zones (ZEZs), end-of-sale dates for diesel 
vehicles, and emissions standards.  

9.3.7 Strategic direction should also encompass regional master planning for infrastructure 
placement, partnership formation (as for consortia bids), and the creation of transparent, 
consistent roadmaps to give the sector confidence and clarity 

Regulatory and Enabling Actions 

9.3.8 Process efficiency— such as speeding up planning approvals, ensuring timely access to 
suitable depot and public charging locations, and providing regulatory certainty about the 
grid and network development—has been deemed essential. 

Awareness/Engagement 

9.3.9 Operators noted a significant role for the public sector in addressing knowledge gaps and 
“range anxiety” through education, open communication, and publicising development 
plans.  

9.3.10 This softer intervention is deemed “massively underestimated” but crucial to allay 
concerns and empower operators, especially SMEs, to make the transition. 

9.4 Role of Nestrans in NE Scotland 

9.4.1 Nestrans is identified by literature and stakeholders alike as the ideal regional coordinator 
and enabler for BEV HGV adoption in North East Scotland. Its understanding of local 
freight patterns, strategic priorities, and the spatial distribution of fleets position it to be 
the “bridge” between central government ambitions and the practical reality on the 
ground. 

9.4.2 Nestrans should act as the lead regional coordinator, facilitator, masterplanner, and 
advocate—bringing partners together, developing a coherent infrastructure plan, 
supporting operators with knowledge and guidance, and representing the region’s needs 
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at national level. By doing so, Nestrans can remove barriers, build confidence, and 
accelerate BEV HGV adoption in North East Scotland. 

9.4.3 In summary, stakeholder consensus is clear: with strong public sector backing (funding, 
direction, education) and dedicated regional coordination (through Nestrans), BEV HGV 
adoption in North East Scotland can become achievable and sustainable. 

10. CONCLUSIONS 

10.1 Summary of Key Findings 

10.1.1 The table below provides a summary of key findings of the study, organised by thematic 
area and report structure to show: 

 The core findings (combining literature and stakeholder perspectives) 
 Key barriers 
 Key opportunities and; 
 Role of public sector (especially Nestrans where relevant) 

Table 6. Summary of Key Findings 

THEMATIC 
AREA 

CORE FINDINGS 
CRITICAL 
BARRIERS 

OPPORTUNITIES  
ROLE OF 
NESTRANS / 
PUBLIC SECTOR 

Market Overview 
& Projections 

By 2025 over 14 BEV HGV 
models will be available 
(majority being small and 
medium Rigid). OEMs are 
optimistic on their 
product offerings. Local 
BEV HGV uptake is 
currently less than 0.1% 
but is forecast to reach 
8.6% percent by 2030 – 
stakeholders express 
scepticism on achieving 
this adoption. 93% of 
regional HGV trips are less 
than 22 miles, fitting 
within typical BEV ranges.  

High upfront costs, 
especially for heavier 
and long-haul 
operations, are the 
most critical barrier. 
SMEs risk aversion is 
high, and charging 
infrastructure 
planning in rural and 
port areas remains 
patchy. SMEs consider 
vehicle performance 
to be a core barrier 

The greatest opportunity 
in the short- to mid-term 
lies in electrifying short-
haul, depot-based, and 
urban / regional 
distribution fleets. High 
potential for pilot schemes 
in port, fish, and offshore 
logistics.  

Act as the coordinator 
to apply for any 
funding opportunities 
e.g. for Transport 
Scotland. Act as a focal 
point for regional pilot 
funding. 

Operator 
Readiness 

Diesel remains dominant 
for local fleets, with very 
few BEVs currently in 
operation. Most BEV HGV 
use is limited to pilots by 
large operators. SME 
uptake is minimal due to 
an array of barriers 
impacting their ability to 

SME sector faces 
critical financial risks 
and capacity 
constraints. Real-
world BEV 
demonstrations are 
limited, and 
uncertainty over used 
BEV values is a 
moderate challenge. 

Large fleet pilots provide 
scalable lessons. Growth 
of a second-hand BEV 
market and targeted SME 
pilots can broaden 
readiness. 

Disseminate lessons 
from large fleet pilots. 
Act as bridge for SME, 
local authority, and 
OEM information 
sharing. Facilitate 
access to grants and 
financial risk 
mitigation for SMEs. 
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THEMATIC 
AREA 

CORE FINDINGS 
CRITICAL 
BARRIERS 

OPPORTUNITIES  
ROLE OF 
NESTRANS / 
PUBLIC SECTOR 

transition to 
electrification. 

Payload loss and 
other perceived 
technological 
limitations are also 
the highlighted 
challenges. 

Cost & TCO 

Battery costs continue to 
drop, bringing possible 
TCO near parity by 2030. 
BEV HGV prices remain 
two to three times higher 
than diesel. Infrastructure 
installation and grid 
upgrades add 
considerable cost to 
overall electrification. 

High BEV purchase 
price compared to 
diesel is a top barrier. 
Grid and 
infrastructure capital 
expenditure is 
substantial. 
Uncertainty over 
resale values is a 
moderate issue. 

Lower operational costs 
for high-utilisation and 
depot-based fleets 
present possible TCO 
benefits. Service models 
and leasing options are 
emerging. Financial 
innovation is needed. 
Shared depot charging can 
provide a greater return 
on investment. 

Nestrans could play a 
knowledge sharing 
role, educating on cost 
comparisons (TCO) 
between BEV and ICE 
HGVs; promoting 
success stories. 
Nestrans could also 
engage on / monitor 
new financial models 
for BEV HGVs that de-
risk investment and 
subsequently could 
knowledge share 
these models with 
organisations looking 
to adopt BEVs 

Charging 
Infrastructure 

Whilst more than 90% of 
HGV journeys in NE 
Scotland are technically 
within BEV range and 
could (Stage 2 finding) in 
theory, be supported by 
depot-based charging, the 
practical proportion of 
operators able to deploy 
depot charging in the near 
term is lower. Taking into 
account infrastructure, 
property, and business 
factors identified in 
operator engagement, it is 
estimated that up to 
2/3rd of fleet 
electrification could be 
supported by depot 
charging under current 
conditions. Public and 
trunk charging currently 
would cover less than 10% 
of charging need. Grid 

Delays and costs 
associated with grid 
capacity and upgrades 
present the most 
significant barrier. 
Planning, land 
availability, and 
security constraints, 
alongside high capital 
costs particularly in 
rural settings, are 
considerable. 

Major opportunities 
include clustered charging 
at high-use traffic nodes, 
hub-based open-access 
booking, and integrating 
bus and HGV charging 
infrastructure at shared 
access depots and public 
charging locations. 

Accelerate planning 
for the most viable 
charging hubs in 
identified locations. 
Publish detailed 
regional charging 
demand maps. 
Matchmaker for 
charging locations and 
fleets. Continue to 
support efforts (such 
as to advance studies 
of Heriot-Watt to 
identify, in detail, 
viable charging 
locations) 
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THEMATIC 
AREA 

CORE FINDINGS 
CRITICAL 
BARRIERS 

OPPORTUNITIES  
ROLE OF 
NESTRANS / 
PUBLIC SECTOR 

upgrades of £10–20 
million are required for 
key corridors. Ports and 
rural sites face land 
availability and access 
issues. 

Regional (NE 
Scotland) Focus 

Most HGV trips are short 
and local, aligning with 
current BEV ranges. 
Weather extremes, 
limited grid capacity in 
ports and rural areas, and 
sector fragmentation are 
region-specific issues. 
SMEs dominate haulage. 

Severe weather 
impacts and range 
limitations are critical 
challenges. SMEs are 
fragmented, and very 
risk-averse towards 
costs and grid 
constraints at ports 
are of high concern. 
Additional challenges 
of rural infrastructure 
gaps. 

Early port-to-depot BEV 
pilots are recommended 
as initial wins. Shared 
infrastructure and joint 
grid upgrades across 
sectors are highly 
valuable. Focus likely to be 
on urban / regional 
haulage and on larger 
hauliers – SMEs unlikely to 
be first to transition 
without significant 
support. 

Convene ports, 
logistics, and supply 
chain consortia. 
Prioritise grid 
upgrades and 
subsidies at critical 
industrial and port 
sites. To also play role 
of knowledge sharing 

Barriers (General 
& Regional) 

High capital expenditure 
on vehicles and 
infrastructure, payload 
and range penalties, grid 
and planning delays, and 
policy gaps remain 
unresolved. 

Rural and remote 
areas are hardest to 
serve and require 
critical attention. 
Technology for 
specialist HGVs is 
lagging and policy 
implementation is 
slow. 

Technology expected to 
improve significantly by 
2030 for both vehicles and 
infrastructure. Urban and 
depot-based operations 
present easier early wins. 
Collaborative pilot 
consortia can accelerate 
learning. 

Set clearly defined 
targets for rural and 
specialist needs. 
Advocate streamlined 
grid and planning 
approvals. Stand up a 
rural mobility and 
innovation working 
group. 

Opportunities 

Urban, short and return-
to-base HGV operations 
are ideally suited for early 
BEV adoption. Shared 
depot and public charging 
models are showing 
promise but need to be 
developed further. 
Current public charging is 
underused. 

Technology for 
heavier and specialist 
vehicles is not yet 
sufficiently 
developed. 
Underutilisation of 
public charging is a 
missed opportunity. 

Focus on quick wins with 
return-to-base pilots and 
consortia-led adoption. 
Develop as-a-service 
packages and facilitate 
access for early adopter 
groups. 

Contribute to master-
planning for public 
and shared charging 
provision. Facilitate 
formation of sector 
consortia and pilots. 
Accelerate access to 
innovative service and 
funding models. 

Charging 
Infrastructure 
Scenarios 

Depot charging will 
dominate in the short and 
medium term (up to 
2030). In 3–5 years, a mix 
of depot, destination, and 
public charging will 

High capital 
expenditure for major 
rapid-charging hubs is 
a critical barrier. Grid 
upgrades and suitable 
land availability are 

Logistical clusters and 
open-access charging 
models present 
opportunities. 
Coordinating with bus, 
port, and utility 

Lead regional demand 
mapping and site 
selection for shared 
hubs. Pilot open-
access SME charging 
models. Coordinate 
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THEMATIC 
AREA 

CORE FINDINGS 
CRITICAL 
BARRIERS 

OPPORTUNITIES  
ROLE OF 
NESTRANS / 
PUBLIC SECTOR 

emerge as installations 
increase. Shared sites are 
a possible solution for 
SME adoption. 

essential. 
Underutilisation is a 
medium but expected 
risk. 

stakeholders unlocks 
efficiencies. 

with open public 
transport charging 
sites. 

Public Sector 
Intervention 

NE Scotland’s BEV HGV 
transition depends on 
deliberate, funded and 
coordinated action from 
both UK and Scottish 
government. The SME 
sector is highly 
fragmented and 
dependent on public 
sector action. 

Addressing policy 
gaps and risk aversion 
for both ”carrot” and 
“stick” policy 
measures is critical. 
Slow multi-agency 
planning and SME 
exclusion are 
significant concerns. 
Lack of a firm 
government-led 
approach to HGV 
decarbonisation; 
requirement for 
significant amounts of 
funding 

Central and local authority 
risk-sharing, awareness 
campaigns, and holistic 
support for pilots offer the 
highest value. 

Coordinate and secure 
funding for pilot 
clusters. Assist SME 
de-risking through 
advocating for policies 
and incentives. 
Maintain an accessible 
public knowledge 
base, which comprises 
of BEV HGV adoption 
success stories and 
best practice 
regionally and across 
UK. 

Role of Nestrans 

Nestrans is positioned as a 
trusted regional 
coordinator and sector 
convenor, critical for 
synthesising the regional 
voice. Siloed or duplicated 
action remains a risk. 

Lack of coordination 
among regional actors 
is a critical threat. 
Limited institutional 
capacity in the 
absence of external 
funding is also a 
major barrier. 

Facilitating joint funding, 
representing freight 
priorities, and convening, 
educating and de-risking 
pilots are primary 
opportunities. 

Take leadership for a 
regional freight and 
decarbonisation plan. 
Coordinate joint 
funding bids and 
report progress. 
Strengthen continuous 
stakeholder 
engagement and 
awareness / education 
drive. 

10.2 Opportunities & Constraints Review 

10.2.1 This report for Stage 3 of this study has highlighted several constraints and opportunities that 
will impact the pace and scale of HGV electrification in the North East of Scotland. The next 
phase of the study (Stage 4) will aim to supplement this with a scenario-based analysis of the 
technical and economic feasibility of transitioning the HGV fleet in the North East of Scotland 
to BEVs over 1-3 and 3-5-year timeframes.  

10.2.2 The scenarios used within Stage 4 will combine the learnings from Stages 2 and 3 of this study 
and will be based on a combination of BEV uptake trajectories in HGV fleets and supporting 
charging infrastructure scenarios. The data underpinning the development of these scenarios 
will be dependent on the extent to which barriers will be alleviated and opportunities realised 
within the 5-year study timeframe (amongst other factors).  
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10.2.3 The table below provides a qualitative view on the extent to which barriers will be alleviated 
in 1-3-year and 3-5-year timeframes, based on the key findings pertaining to that barrier. The 
table uses a simple 4-point scoring scale on the extent to which the barrier is expected to 
impact BEV HGV adoption within the specified timeframe. The table also identifies some 
further opportunities that could assist in alleviating the barriers; and divides between 
vehicles, infrastructure and policy, funding and operator readiness. 

10.2.4 When analysing barriers to BEV HGV uptake, it is important to recognise that these barriers 
can differ not only in type but also in how they are experienced by different stakeholders. 
Some barriers are primarily substantive—rooted in technical, financial, or infrastructural 
realities—whilst others are strongly influenced by perceptions or anecdotal experience. In 
many cases, however, the line between a “substantive” and a “perceived” barrier is nuanced. 
The following table therefore distinguishes whether each barrier is largely substantive, 
perception-led, or a combination, to bring greater clarity for decision-making. 

Table 7. Summary Table: Opportunities and Constraint Review 

BARRIER KEY FINDINGS 
1-3-
YEAR 
EXTENT 

3-5-
YEAR 
EXTENT 

OPPORTUNITIES 
BARRIER 
NATURE4 

Vehicles 

Upfront 
vehicle costs 

The upfront cost of 
BEV HGVs remains a 
core barrier and is 
unlikely to 
significantly reduce 
within a 5-year 
timeframe. 

4 3 

Cost will remain a 
barrier; further 
information on 
optimising use cases 
and TCO benefits 
can be beneficial to 
uptake.  

Substantial 

Total cost of 
ownership of 
BEV HGVs 

Some real-world 
trials are reporting 
TCO benefits 
already, though this 
is very dependent 
on vehicle use case.  

3 2 

Monitoring and 
disseminating TCO 
benefits that may 
be applicable to 
some fleets.  

Substantial 

Range 

Ranges are 
increasing, though 
vehicle performance 
is still regarded as a 
very significant 
barrier, especially 
for SMEs. 

3 2 

Initial focus should 
be on smaller HGV 
categories with 
regular duty cycles; 
opportunity to 
undertake trials 

Substantial 
& Perceived 

 
4 Note: The distinction between substantive and perceived barriers is often complex and context-
dependent. A given barrier may be felt as a substantive obstacle by some operators—due to specific 
routes, business models, or market conditions—while others may experience or interpret the same issue 
as predominantly perception-based. As such, the ‘Barrier Nature’ column should be viewed as indicative 
rather than definitive, recognising that effective solutions may need to address both practical constraints 
and stakeholder perceptions 
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BARRIER KEY FINDINGS 
1-3-
YEAR 
EXTENT 

3-5-
YEAR 
EXTENT 

OPPORTUNITIES 
BARRIER 
NATURE4 

with some vehicle 
fleets.  

Vehicle 
availability – 
rigid vehicles 

OEMs have reported 
a growing offering in 
terms of BEV HGV 
models, especially 
for smaller and rigid 
HGVs.  

2 1 

OEMs have clear 
targets to increase 
model availability, 
which will result in 
greater BEV HGV 
choice in the 
market.  

Substantial 

Vehicle 
availability – 
larger / 
specialist 
vehicles 

The availability of 
BEV HGVs in larger 
and specialist HGV 
segments is likely to 
grow beyond 2030, 
once smaller HGVs 
have been 
electrified. 

4 4 

Larger and specialist 
HGV categories are 
likely to take longer 
to electrify; 
opportunities lie in 
monitoring R&D 
developments for 
larger HGVs. 

Substantial 

Payload loss 

Issues regarding 
payload loss and 
possible additional 
trips for BEV HGVs 
require more 
detailed 
consideration in 
terms of impacts on 
operations.  

3 3 

Further 
investigation into 
the actual impacts 
of payload loss, 
whether perceived 
or material; 
supporting research 
efforts in this space; 
regulatory change.  

Substantial 
& Perceived 

Technological 
uncertainty 

Growing industry 
consensus for BEV 
HGVs in smaller 
HGV categories, 
with a more open 
question for larger 
categories.  

3 2 

Exploration of BEVs 
in HGV fleets for 
smaller HGV sizes 
and fleets with 
regular duty cycles; 
market monitoring 
of technological 
development for 
larger HGVs. 

Substantial 
& Perceived 

Suitability of 
HGV duty 
cycles to 
transition to 
BEVs 

Heriot-Watt study 
identifies that NE 
Scotland fleets may 
be well-suited to 
BEV ranges, despite 
perceived barrier by 
operators.  

3 2 

Exploration of BEV 
HGVs in fleets with 
smaller HGV 
categories and with 
regular duty cycles; 
investigation of 
required 

Substantial 
& Perceived 
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BARRIER KEY FINDINGS 
1-3-
YEAR 
EXTENT 

3-5-
YEAR 
EXTENT 

OPPORTUNITIES 
BARRIER 
NATURE4 

infrastructure for 
these fleets.  

High tariffs 
for public 
HGV charging  

Tariffs for public 
HGV charging are 
higher than for 
depot charging, 
which is likely to 
continue to be 
prevalent.  

4 3 

Engage with 
charging suppliers 
on tariffs for public 
charging; 
investigation of 
shared charging and 
tiered tariff 
structures.  

Substantial 

Infrastructure 

Charging 
infrastructure 
costs 

Charging 
infrastructure 
comes with high 
CAPEX costs for 
both depot and 
public charging, 
Shared charging 
models may offer 
greater return on 
investment. 

4 3 

Prioritisation of 
depot-based 
charging in the 
short-terms; 
support for public 
charging 
infrastructure 
planning; 
knowledge sharing 
on charging options.  

Substantial 

Technological 
development 
of charging 
infrastructure 

Charging suppliers 
are confident that 
technological 
development will 
not be a barrier to 
charging 
infrastructure 
provision. 

2 1 

Support for 
identification of 
optimum charging 
locations for public 
charging, in 
particular MCS 
charging for larger 
vehicles.  

Substantial 

Recharging 
times 

Charging suppliers 
note that MCS 
charging will be 
available by 2026; 
though operators 
still consider 
recharging times a 
barrier to 
operations. 

3 2 

Knowledge sharing 
on technological 
maturity of charging 
infrastructure and 
expected recharging 
times.  

Substantial 
& Perceived 

Grid capacity 

Consistently 
highlighted by OEMs 
and charging 
suppliers as 

4 4 

Identification of 
locations for 
charging 
infrastructure that 

Substantial 
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BARRIER KEY FINDINGS 
1-3-
YEAR 
EXTENT 

3-5-
YEAR 
EXTENT 

OPPORTUNITIES 
BARRIER 
NATURE4 

amongst the most-
prominent barriers 
that will inhibit BEV 
HGV adoption.  

are constrained; 
proactive DNO 
engagement for grid 
requirements. 

Grid upgrade 
costs 

Grid upgrade costs 
are likely to be 
substantial due to 
the high-powered 
charging required by 
BEV HGV fleets.  

4 4 

Proactive DNO 
engagement for grid 
upgrades and 
associated costs.  

Substantial 

Grid upgrade 
timelines 

Timelines for grid 
upgrades are a 
significant concern – 
charging 
installations via 
ZEHID funding have 
experienced delays 
despite small 
quantities.  

4 4 

Proactive DNO 
engagement to 
understand 
timelines for grid 
upgrades; 
engagement with 
charging locations 
to ensure 
information sharing.  

Substantial 

Infrastructure 
availability – 
public 
charging 

Public charging 
availability is 
currently very 
limited in NE 
Scotland – there is 
an opportunity to 
plan and provide 
ahead of demand.  

4 3 

Build on Heriot-
Watt study to 
identify priority 
charging locations; 
coordinate 
stakeholders to plan 
ahead of demand.  

Substantial 

Infrastructure 
availability – 
depot 
charging 

Depot charging is by 
far preferred by 
fleet operators, 
though is currently 
limited by lack of 
BEV HGV uptake.  

3 2 

Knowledge sharing 
on depot charging 
requirements; 
promotion and 
coordination of 
shared depot 
charging 
opportunities.  

Substantial 

Optimising 
locations for 
public HGV 
charging   

The analysis 
undertaken by 
Heriot-Watt is the 
leading source for 
identifying optimum 
locations for public 
charging in NE 
Scotland; further 

2 1 

Build on Heriot 
Watt study to 
identify priority 
charging locations; 
coordinate 
stakeholders to plan 
ahead of demand. 

Substantial 
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BARRIER KEY FINDINGS 
1-3-
YEAR 
EXTENT 

3-5-
YEAR 
EXTENT 

OPPORTUNITIES 
BARRIER 
NATURE4 

coordination is 
required.  

Policy, funding & operator readiness 

Policy & 
political 
certainty 

Some operators 
have expressed 
frustration at the 
lack of a clear, 
Government-
supported pathway 
to HGV 
decarbonisation.  

3 2 

Disseminate study 
outputs to 
contribute to efforts 
in identifying 
decarbonisation 
pathway; further 
HGV 
decarbonisation 
efforts expected 
within study 
timeframe. 

Substantial 

Incentives & 
fiscal policy 

Some incentives and 
benefits are 
currently available, 
though greater 
incentives may be 
required to 
accelerate uptake.  

3 2 

Monitor available 
incentives and 
ensure challenges 
experienced by 
smaller operators 
are considered in 
funding streams.  

Substantial 
& Perceived 

Funding 
availability 

ZEHID funding 
driving early 
deployment of HGVs 
in heavier 
categories; 
Transport Scotland 
funding to assist 
with deployment in 
Scotland.  

3 2 

Leverage Transport 
Scotland funding to 
ensure that HGV 
fleets in NE Scotland 
benefit from efforts 
in HGV 
decarbonisation; 
undertake 
coordination role.  

Substantial 

Uptake of 
BEV HGVs in 
NE Scotland 

BEV HGV uptake is 
currently very 
limited in NE 
Scotland, and below 
UK figures. Uptake 
likely to remain low 
over 5-year 
timeframe; some 
initial take up in 
smaller HGV 
categories.  

4 3 

The main 
opportunities within 
the 5-year 
timeframe will be 
with fleets with 
smaller HGV sizes 
and with regular 
duty cycles.  

Substantial 
& Perceived 
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BARRIER KEY FINDINGS 
1-3-
YEAR 
EXTENT 

3-5-
YEAR 
EXTENT 

OPPORTUNITIES 
BARRIER 
NATURE4 

Operator 
readiness to 
adopt BEV 
HGVs 

SME operators 
(dominant in NE 
Scotland) are 
reluctant to take up 
BEV HGVs until 
barriers related to 
vehicle 
performance, cost 
and payload are 
overcome.  

4 3 

Close engagement 
and coordination 
with operators to 
understand their 
challenges; 
knowledge sharing 
with operators to 
encourage BEV 
uptake.   

Substantial 
& Perceived 

Notes: Substantial: Largely rooted in technical, commercial, or market realities. Perceived: Chiefly rooted in 

stakeholder perspective and / or lack of information, but not a significant technical or economic barrier in many 

cases. Substantial & Perceived: Both real (for some use cases or operators) and strongly influenced by perception, 

uncertainty, or uneven experience. 

10.2.5 For the North East Scotland market, our assessment found that whilst some barriers are 
shaped by operator perceptions, there are no barriers that are purely perception-based 
across the whole market. All identified barriers include either a substantive technical, 
financial, or policy component, or are context-dependent with both substantive and 
perceived aspects. This highlights the importance of addressing both practical challenges 
and stakeholder perceptions in accelerating BEV HGV uptake. 

10.3 Next Steps for Stage 4 

10.3.1 We will use the summary tables above in the determination of scenarios – the extent to 
which barriers will be alleviated will feed into scenario-based uptake trajectories for both 
vehicles and charging infrastructure. 

10.3.2 The detailed stakeholder-focused analysis of charging infrastructure provision—covering 
depot-based, destination, en-route, shared, and open-access models—will directly inform 
scenario development for the subsequent phase of this project. Key findings from local 
operators, OEMs, infrastructure providers, and policy stakeholders identify not only the 
preferred and viable charging scenarios for various HGV categories and operational 
models in North East Scotland, but also the specific constraints and prerequisites for 
successful implementation. 

10.3.3 The alignment of charging scenarios with local trip patterns (as established in Stage 2) 
enables tailoring of electrification roll-out strategies. Evidence shows that most local and 
regional flows can be fully supported by depot charging, whilst long-haul and trunk routes 
will require targeted investment in high-powered en-route infrastructure. This nuanced 
understanding will allow the next stage of this study to assess scenario options that reflect 
both the current operational realities and anticipated near- to mid-term technological 
advances. 

10.3.4 Furthermore, the consensus around the importance of shared and open-access 
charging—particularly its role in serving a broader range of operators and fostering early 
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BEV HGV uptake—will be used to understand collaborative infrastructure strategies in the 
scenario development stage. The partners and stakeholders interviewed present 
opportunities for piloting and scaling these models along with forthcoming Transport 
Scotland funding. 

10.3.5 By integrating these locally validated charging provision scenarios, the next project phase 
can create evidence-based, context-specific electrification pathways. These will account 
not only for technical feasibility, infrastructure readiness, and commercial viability, but 
also for the need to build industry confidence and cross-sectoral partnerships. The output 
will be a set of robust, phased scenarios—aligned with both fleet needs and regional 
economic priorities—underpinning the overall roadmap for HGV decarbonisation in North 
East Scotland in the timeframe up to 2030
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