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LIST OF DEFINITIONS 

This summary report uses some terminology related to the research – a list of important definitions 
for this work is as follows: 
 
Aberdeen Sub Area Model (ASAM): A regional transport model for the Aberdeen and Aberdeenshire 
area used to analyse local trip patterns, movements, and duty cycles. 
 
Articulated Heavy Goods Vehicle (HGV): A tractor unit towing a semi-trailer, typically used for longer-
haul freight and higher gross vehicle weights. 
 
Battery Electric Vehicle (BEV): A vehicle powered solely by batteries and electric motors with zero 
tailpipe emissions. 
 
Business as Usual (BAU): The low-uptake reference scenario for BEV adoption in HGV fleets to 2030. 
 
Capital Expenditure (CAPEX): Upfront costs to purchase and install assets such as vehicles, chargers, 
civils, and grid connections. 
 
Climate Change Committee (CCC): The UK’s independent advisory body providing decarbonisation 
pathways and projections. 
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Continuing Survey of Road Goods Transport (CSRGT): A national survey capturing HGV movements, 
distances, and flows. 
 
Demand Forecasting Tool (e-HGV): A bespoke modelling tool developed by SYSTRA for this study, used 
to estimate charger types, counts, and location typesunder each scenario. 
 
Design Manual for Roads and Bridges CD123 (DMRB CD123): Standards for junction form and visibility 
used to design site access. 
 
Depot charging: Charging installed at an operator’s own premises, primarily for their own fleet use. 
 
Distribution Network Operator (DNO): A company that owns and operates the regional electricity 
distribution network and provides grid connections. 
 
Duty cycle: A vehicle’s operational pattern including trip lengths, stop frequency, dwell times, and daily 
/ weekly distance. 
 
eHighway: A pilot concept using overhead conductive power for heavy vehicles on corridors 
(referenced in international lessons). 
 
Flex the fence: A shared-depot charging operating model where a managed, movable gate / partition 
controls third‑party access to depot charging within the site boundary. 
 
Freight hotspot: A location with concentrated freight activity and flows, suited to strategic public 
charging hubs. 
 
Gross Vehicle Weight (GVW): The maximum permissible total weight of a vehicle including cargo, fuel, 
and driver. 
 
Health and Safety (H&S): Statutory rules and practices governing safe design, construction, and 
operation of sites. 
 
Heavy Goods Vehicle (HGV): A truck over 3.5 tonnes GVW, including rigid and articulated types. 
 
Kilowatt-hour (kWh): A unit of electrical energy used to measure charging and energy consumption. 
 
Megawatt Charging System (MCS): An emerging high‑power direct current (DC) charging standard 
enabling 1 MW and above per charger for heavy vehicles. 
 
National Energy System Operator (NESO): UK system planning body producing electricity system 
scenarios. 
 
Nestrans: The North East of Scotland Transport Partnership; commissioner of the study. 
 
Operating Expenditure (OPEX): Ongoing operating costs, for charging infrastructure in this study’s 
context, including electricity, maintenance, software, and site services. 
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Origin–Destination (OD) matrix: A table showing trip volumes between each origin zone and 
destination zone. 
 
Planning Advice Note 75 (PAN 75): Scottish planning guidance on services and amenities relevant to 
site facilities. 
 
Public hub (HGV charging hub): A publicly accessible, high‑powered charging site designed for en route 
BEV heavy vehicle charging. 
 
Reverse In / Drive Out (RIDO): A parking / charging bay layout where vehicles reverse into charging 
bays and drive out forwards. 
 
Rigid HGV: A single‑unit truck where the cab and cargo body are on one chassis. 
 
Scottish and Southern Electricity Networks (SSEN): The DNO serving North East Scotland. 
 
Shared depot charging (inside the fence): A model where third‑party fleets access chargers within a 
host depot via the site’s internal access routes under controlled procedures. 
 
Shared depot charging (outside the fence): A semi‑public model placing chargers on adjacent or public 
land, allowing multi‑operator access without entering the depot interior. 
 
Small and Medium-sized Enterprise (SME): A business of limited size by revenue and / or employees; 
a common HGV operator profile in the region with less than 10 HGVs in operation. 
 
Tariff (charging tariff): In this study’s context, the price per kWh charged for electricity, which may 
vary by time of use, location, and access model. 
 
Total Cost of Ownership (TCO): The lifecycle cost of a vehicle or asset, including CAPEX, OPEX, energy, 
maintenance, and residual value. 
 
Transport Model for Scotland (TMfS): The national strategic transport model used alongside ASAM to 
analyse regional flows in this study. 
 
Zero Emission HGV and Infrastructure Demonstrator (ZEHID): A UK programme supporting trials of 
zero‑emission HGVs and associated infrastructure. 
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1. EXECUTIVE SUMMARY 

The ‘Nestrans BEV HGV Feasibility Study’ has found strong near-term feasibility for 
return-to-base rigid HGV fleets using depot charging in North East of Scotland. This 
should be complemented by strategic public charging hubs and targeted public sector 
intervention to overcome cost, technical and grid barriers for both HGVs and charging 
infrastructure. Detailed evidence, scenarios, cost analysis, and indicative design 
standards and schematics are set out across the four project stage-based reports 
published separately; headline findings of these reports are summarised in this 
Summary Report.  

1.1 Study aims and scope 

This Feasibility Study assesses the technical and economic viability of transitioning heavy 
goods vehicle (HGV) fleets and operations in North East Scotland to battery electric 
vehicles (BEVs), and the associated infrastructure requirements up to 2030, assessing 
short term (1-3 years) and medium term (3-5 years) time horizons. It was commissioned 
by Nestrans and delivered in five stages: Inception and scope definition (Stage 1); An 
evidence review of freight movements, vehicles and duty cycles in North East Scotland 
(Stage 2); A technology and market readiness review of BEV HGVs, including 
comprehensive stakeholder engagement (Stage 3); BEV charging scenario development 
with commercial cost analysis, infrastructure options, and policy options (Stage 4); and 
standard footprints for public charging hubs and indicative designs for depot charging and 
shared depot charging models (Stage 5). Together, these stages provide an integrated 
pathway for BEV HGV adoption tailored to the North East of Scotland’s freight profile, 
geography, and energy system. 

1.1.1 The study focuses on: 

 Freight flows, vehicle segments, duty cycles, and operational realities in North East Scotland. 
 BEV HGV technology availability, range, payload, cost and total cost of ownership (TCO), and 

charging infrastructure maturity. 
 Scenario modelling for BEV uptake by HGV segment, depot / public / shared charging provision, 

and granular CAPEX / OPEX cost assessments. 
 Grid capacity constraints, planning and health and safety standards, and replicable design 

templates for public charging sites, along with indicative designs for depot-based charging and 
different shared depot charging models. 

 The role of public sector intervention to de-risk early adoption, accelerate infrastructure 
rollout, and ensure equitable access to opportunities, especially for small and medium 
enterprises (SMEs) in the region. 

1.2 Key conclusions 

 Regional suitability and duty cycles: Most HGV movements in North East Scotland are short 
and intra-regional, with average lengths of haul well within the single-charge range of current 
small / medium rigid BEVs available on the market. Rigid HGVs account for a majority of 
intra-regional kilometres and present a strong early electrification opportunity, at least from 
an operational perspective, and especially when paired with depot charging provision. 
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Long-haul articulated truck trips require en-route / public charging and careful route planning 
and are expected to electrify later. 

 Market readiness and barriers: BEV availability is growing across rigid HGV segments; upfront 
vehicle costs remain approximately 2–3x diesel equivalents, perceived barriers such as those 
regarding battery range exist due to lack of prior experience of operating BEV HGVs and actual 
barriers such as payload impacts, vehicle battery range in cold weather, and residual value 
uncertainty are notable operator concerns. The grid capacity is a principal constraint, with long 
lead times and high costs for upgrades; public HGV charging is nascent in Scotland. Depot 
charging is preferred by operators for cost, access, and scheduling control / convenience. 

 Adoption trajectories and infrastructure needs: Scenario modelling in this study projects 2030 
BEV fleet counts under business-as-usual, moderate, and high-uptake cases, with matched 
charging provision (depot-only; depot and shared depot; depot and public charging hubs). 
Costs rise non-linearly with scale and public charging hub deployment, particularly due to 
transformers, substations, and grid reinforcement. Shared depot charging models can improve 
utilisation and reduce unit costs, but require coordination, myth busting and tariff clarity. 

 Design standards and replicability: As part of this study, standard footprints for a 20-bay 
public BEV HGV charging hub and configurable indicative depot-charging layouts (private, 
shared “inside the fence” and shared “outside the fence” charging) have been developed, 
aligned to relevant standards including BSI Flex 2071, DMRB CD123, PAN 75, and health and 
safety (H&S) regulations. These provide clear geometric, pedestrian safety, charger siting, and 
amenities guidance to accelerate planning and site delivery.  

1.3 Strategic recommendations 

 Prioritise depot-led electrification for rigid HGVs: Target return-to-base operations with 
overnight 50–100 kW depot charging, adding selective daytime top-up capacity (e.g. 400 kW) 
where duty cycles require faster turnarounds and / or shared-charging provision. Coordinate 
early movers and SME clusters to share infrastructure and improve asset utilisation.  

 Provide strategic public en-route hubs “pre-emptive demand”: Pilot one to two 
high-powered public hubs (Megawatt Charing System (MCS)-ready, ~1 MW per charger) at 
freight hotspots and corridors (e.g., A90), with robust geometric design, pedestrian protection, 
and amenities, to unlock articulated and longer-haul BEV operations. Plan hubs with 
substations and grid capacity sized for future utilisation to avoid stranded assets, using 
demand aggregation and tiered tariffs to ensure commercial viability.  

 Address grid capacity and connection timelines: Establish a regional grid coordination 
programme with distribution network operators (DNO) to identify priority nodes, fast-track 
applications, and potentially support and/or co-fund reinforcements at hubs and depots. 
Explore national-level mechanisms to share grid risk and capitalise on Net Zero programmes. 

 De-risk early adoption with public sector measures: Deploy targeted grants and concessional 
finance for depot charging, public hubs, and grid works; support residual value guarantees and 
credit risk schemes for vehicles and infrastructure; streamline planning approvals; and provide 
transparent tariff guidance for public charging. 

 Establish governance and a regional taskforce: Convene operators, port authorities, original 
equipment manufacturers (OEM), charge point operators (CPO), and distribution network 
operators (DNOs) through Nestrans support to masterplan sites, sequence investments, and 
monitor utilisation, costs, and emissions. Use shared data to refine scenarios, siting, and 
incentives over time. 
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1.4 Sequence implementation in phases: 

 Short term (1–3 years): Deploy depot charging at early-adopter sites; design and permit first 
public hub; launch SME support and tariff transparency; initiate grid applications. 

 Medium term (3–5 years): Scale shared depot charging; commission first public hub(s); expand 
to articulated segments; continue grid reinforcements and policy support. 

 Beyond 2030: Integrate MCS widely; expand corridor coverage; align vehicle uptake with 
maturing second-hand markets and evolving business models.  

1.5 Where to find the detailed results 

1.5.1 The multi-stage Feasibility Study, the work undertaken, and the key findings are 
summarised in this report. Detailed outcomes for each stage are available exclusively in 
the individual feasibility project stage-based reports. 

1.5.2 For North East Scotland’s HGV Freight evidence, duty cycles, Origin-destination (OD) 
matrices, and HGV-segment analyses: Stage 2 report - Evidence review for characteristics 
of Freight in North East of Scotland. 

1.5.3 For BEV HGV market, technology, costs / TCO, barriers / opportunities within North East 
of Scotland, stakeholder insights and case studies: Stage 3 report - Review of battery 
electric vehicles for freight technology. 

1.5.4 For BEV HGV uptake scenarios, matched charging provision, CAPEX / OPEX of charging 
infrastructure, public / private funding splits, policy options, and stakeholder validation:  
Stage 4 report - Scenario development for charging Infrastructure and Analysis of policy 
interventions. 

1.5.5 For standard footprints, design / layout guidance, grid / H&S requirements, and replicable 
templates for shared depot charging and public charging hubs: Stage 5 report - 
Commercial Charging Hub and Depot Charging standard footprints. 

2. INTRODUCTION & BACKGROUND 

2.1 Detailed purpose and scope of the Feasibility Study 

2.1.1 Nestrans, the statutory Regional Transport Partnership for the North East of Scotland, 
covering the local authority areas of Aberdeen City Council and Aberdeenshire Council, 
commissioned SYSTRA Ltd. (“SYSTRA”), along with SYSTRA’s sub-contractor MDS 
Transmodal (MDST), to complete a study on the Technical and Economic Feasibility of the 
Transition to Battery Electric Vehicle (BEV) Heavy Goods Vehicles (HGVs) in the North East 
of Scotland and associated infrastructure requirements. 

2.1.2 The time horizon for the study was up to 2030, with a short-term horizon of 1-3 years and 
medium-term horizon of 3-5 years. “North East Scotland” is used throughout this report 
to mean the area covered by Aberdeen City Council and Aberdeenshire Council.   

2.1.3 The scope spans freight demand and duty cycles, technology readiness, infrastructure 
options, commercial costs, grid capacity and planning considerations, and the role of 
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public sector intervention to de-risk and accelerate adoption of BEV HGVs, particularly for 
SME-dominated regional fleets. 

2.1.4 The work was structured in five stages that build an integrated evidence base and delivery 
pathway: 

2.1.5 Stage 1 (Inception) established project governance, scope, methodology, schedule, risk 
register, and quality assurance, and agreed stakeholder engagement priorities and data 
sources.  

2.1.6 Stage 2 (Evidence review) developed a statistical “true picture” of freight flows in the 
region using CSRGT, ASAM and TMfS models / databases, including origin–destination 
matrices, trip lengths, fleet composition, commodity profiles, and intra-regional patterns. 
It quantified duty cycles relevant to BEV feasibility and provided baseline market 
penetration forecasts, establishing the demand-side context for infrastructure planning. 

2.1.7 Stage 3 (Technology review) examined BEV HGV market maturity, three vehicle uptake 
projections (business as usual, moderate uptake, and high uptake), cost / TCO drivers, 
barriers and opportunities, charging infrastructure trajectories, and international case 
studies. It integrated a structured literature review with stakeholder interviews to refine 
assumptions and identify region-specific priorities and constraints. 

2.1.8 Stage 4 (Scenario development and policy analysis) created matched vehicle uptake and 
charging provision scenarios (depot-only, depot & shared depot, depot & public hubs), 
quantified infrastructure requirements, and modelled CAPEX / OPEX under differing 
adoption levels. It assessed commercial risks, the public / private investment split, and 
proposed policy and funding interventions, validated via a stakeholder workshop. 

2.1.9 Stage 5 (Standard footprints) produced replicable standard footprints and concept 
layouts for a public BEV HGV hub and indicative depot charging (private, shared “inside 
the fence”, shared “outside the fence”), aligned to design standards including BSI Flex 
2071, Design Manual for Roads and Bridges (DMRB CD123), Planning Advice Note 75 (PAN 
75), and relevant health and safety legislation. It sets out geometric, pedestrian safety, 
charger siting, grid, and amenities guidance to support planning and delivery. 

2.1.10 Collectively, the stages define an actionable roadmap tailored to North East Scotland’s 
freight profile, geography, industrial clusters, and energy system constraints, with a 
strong near-term emphasis on return-to-base rigid fleets and depot charging, supported 
by strategic public hubs to enable articulated and longer-haul operations. 

2.2 Stakeholder engagement process 

2.2.1 Stakeholder engagement was integrated across the study to ensure evidence, scenarios, 
and recommendations reflect real operational realities in North East Scotland and are 
deliverable within local constraints. 

 Purpose: Validate freight evidence and duty-cycle assumptions, extract region-specific barriers 
to BEV uptake, sense-check technology readiness and charging models, and test the 
commercial and policy propositions before finalising scenarios and recommendations. 
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 Who was engaged: A balanced mix of vehicle manufacturers, charge point and grid / energy 
stakeholders, freight operators (hauliers) and representative bodies, and port authorities to 
capture diverse viewpoints across the regional freight ecosystem. 

 How engagement informed the study: Inputs were used to calibrate assumptions in the 
technology review, assess and validate uptake barriers, refine and validate the scenario 
designs and cost models, and shape the proposed policy and funding interventions and the 
indicative standard footprints for hubs and depots. 

 When engagement occurred: Within the early stages of the study to assess the region-specific 
barriers and opportunities and to frame uptake assumptions; and mid-study to test scenarios 
and costs, and prior to conclusions to validate recommendations. 

2.2.2 For detailed interview findings, workshop outcomes, and participant lists, please see the 
dedicated stakeholder sections in the Stage 3 and Stage 4 reports. 

2.3 Desired outcomes for Nestrans and regional partners 

2.3.1 The study’s outcomes are designed to inform strategic decision-making and practical 
delivery, supporting technical planning and non-technical policy and coordination needs: 

2.3.2 Technical applications: 

 A regional evidence base of freight flows, duty cycles, and BEV suitability, grounded in CSRGT 
and ASAM / TMfS, to prioritise electrification segments within the HGV market.  

 Matched uptake and charging scenarios, with quantified infrastructure requirements (charger 
types, counts, depot / public split) and CAPEX / OPEX models for short- and medium-term 
horizons, enabling costed investment planning.  

 Replicable standard and indicative footprints and design guidance for a public BEV HGV hub 
and depot charging (private and shared models), ready to support pre-feasibility, planning 
applications, and detailed design. 

2.3.3 Non-technical applications: 

 A policy and funding intervention portfolio to de-risk early adoption, including targeted grants 
/ concessional finance, residual value and credit risk guarantees, streamlined planning / 
zoning, grid coordination and pre-emptive reinforcement at freight hotspots, and transparent 
tariff guidance (shared depot, public). 

 A regional governance and convening model, with Nestrans as coordinator and advocate, to 
masterplan charging “hotspots” (e.g., A90 corridor, port hinterlands), aggregate demand for 
hubs / shared depots, engage SSEN on grid capacity, and manage stakeholder forums and 
knowledge sharing (including SME outreach and depot retrofit guidance). 

2.3.4 Strategic decision support: 

2.3.5 A phased roadmap emphasising near-term depot charging for rigid HGVs, pilot public hubs 
“pre-emptive demand” for articulated / long-haul viability, and sustained grid 
coordination and policy support, allowing Nestrans and partners to sequence investments 
with clear risks, indicative costs, and expected utilisation. 

2.3.6 Together, these outcomes equip Nestrans and regional partners with the evidence, tools, 
and partnerships needed to advance BEV HGV adoption pragmatically and equitably, 
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achieving early wins in local distribution whilst laying foundations for corridor-scale 
electrification and long-haul viability. 

3. PROJECT METHODOLOGY & APPROACH 

3.1.1 Detailed methodologies for each Feasibility Study stage are provided in the respective 
stage reports. This section offers a high-level summary of each stage; for further detail, 
please refer to the individual stage reports.  

3.1.2 The study was designed as a sequential, yet interlinked, programme. Each stage has a 
specific methodological role and delivers inputs to the next stage, ending with actionable 
designs and an implementation pathway. 

3.1.3 Stage 1 – Inception and set-up 

 Client engagement and collaborative finalisation of the project scope were undertaken. 

3.1.4 Stage 2 – Evidence review of freight and duty cycles 

 Multiple datasets were compiled and reconciled: CSRGT origin-destination movements and 
kilometres, ASAM / TMfS localised trip patterns, and sectoral hubs (ports, warehouses, airport 
cargo) were used to anchor flows. O-D matrices were produced, along with segment splits 
(rigid vs articulated; GVW bands), commodity profiles, trip lengths, weekly distances, and fleet 
age. Early BEV HGV market penetration context with forecasts coming from sources including  
CCC and NESO1 were derived to frame 2030 feasibility and routing needs. 

3.1.5 Stage 3 – Technology, market, and stakeholder insights 

 A structured literature review (23 curated sources) covering BEV HGV availability, range / 
payload, TCO, charging tech, and policy was completed. Semi-structured stakeholder 
interviews (OEMs, charging providers, hauliers, ports, trade bodies, public sector) were carried 
out to calibrate assumptions and capture local constraints (cost, grid, payload, cold weather, 
planning). A synthesis of barriers (costs, payload, range, grid capacity / timelines, product 
availability for heavier / specialist vehicles) and opportunities (rigid / return-to-base first, 
depot charging preference, shared charging models) was prepared. International case studies 
were used to show workable patterns and business models. 

3.1.6 Stage 4 – Scenario development, infrastructure needs, and policy options 

 BEV HGV uptake scenarios to 2030 (Business as Usual, Moderate, High) were built, with 
segment splits (rigid / articulated) and realistic adoption pacing for NE Scotland. Charging 
provision models were matched to uptake: depot only; depot + shared depot; depot + public 
hubs (with “pre-emptive demand” sizing for hubs). A bespoke e-HGV Demand Forecasting Tool 
was used to estimate charger counts / types by location (overnight 50–100 kW; daytime / 
shared ~400 kW; en-route MCS ~1 MW), and demand was split between own depot, shared 

 
1 Climate Change Committee ZEV HDV uptake trajectory 2025, accessible here: 
https://www.theccc.org.uk/publication/the-seventh-carbon-budget/ 
National Energy System Operator Future Energy Scenarios, accessible here: 
https://www.neso.energy/document/364541 

https://www.theccc.org.uk/publication/the-seventh-carbon-budget/
https://www.neso.energy/document/364541
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depot, and public hubs. Commercial modelling (CAPEX / OPEX) for depot and hub scenarios 
was undertaken. The public / private split and interventions were defined. A stakeholder 
validation workshop was held to refine priorities and sequencing. 

3.1.7 Stage 5 – Standard footprints and practical site design guidance 

 To educate stakeholders on the possible designs for depot and public charging, a 
standard public hub footprint for 20 BEV HGV bays was created, aligned to design 
standards. Concept depot layouts were developed for private charging and shared 
depot charging models (“inside the fence,” “outside the fence,” and “flex the 
fence”), with swept-path geometry and pedestrian routes. Guidance was also 
provided on charger power selection, grid capacity and substation needs, lead 
times, and practical planning / permits. Learnings from Stage 4 cost drivers (grid / 
substation / civils) and Stage 3 operational preferences (RIDO layouts, walkways, 
amenity provision) were integrated. 

The following sections of the summary document present headline findings drawn from 
the project stage reports. Detailed tables, charts, and methodological nuances are 
available in the individual stage reports cited in each section. 

4. EVIDENCE REVIEW: CHARACTERISTICS OF FREIGHT IN NE 
SCOTLAND 

4.1.1 This section of the report sets the factual foundation for the Feasibility Study by building 
a locally calibrated picture of HGV movements, distances, fleet composition, and 
commodity flows in North East Scotland. Drawing on national survey data and regional 
transport models, it explains why the region’s predominantly short, intra-regional duty 
cycles suit early BEV adoption in rigid fleets and where longer-haul articulated operations 
will require en-route charging.  

4.2 Summary of data collation, models used, limitations, and scaling 
approach 

4.2.1 The evidence base combined national survey data with regional transport model outputs 
to produce a robust, locally calibrated view of HGV movements in North East of Scotland: 

 Core datasets and models used: 

⚫ CSRGT (Continuing Survey of Road Goods Transport) origin-destination 
movements and kilometres, scaled to 2023 annual totals and aggregated to 
meet disclosure rules. 

⚫ ASAM (Aberdeen Sub Area Model) and TMfS (Transport Model for Scotland) 
to disaggregate intra-regional movements into eleven internal zones and to 
adjust for “multi-stop day” under-recording in CSRGT. 

 Sectoral anchors: MDST Warehouse Database (regional large warehouses), DfT Port Freight 
Statistics (Ports of Aberdeen and Peterhead), and Civil aviation authority (CAA) airport freight 
data (Aberdeen Airport). 
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4.2.2 Known limitations and how they were handled: 

 CSRGT undercounts multi-stop daily tours; ASAM was used to uplift local trips and kilometres 
(mid-point uplift for trips, 30% uplift for kilometres), then consolidated with CSRGT using a 
50/50 blend to mitigate biases. 

 CSRGT excludes non-UK registered HGVs, judged to be low impact for this region given 
distance from Channel ports. 

 Articulated tractor-only tracking in CSRGT can split trailer movements into unlinked legs; 
interpretation was contextualised in the O-D analysis. 

4.2.3 Scaling and consolidation: 

 Local intra-regional trip and kilometre totals were uplifted to reflect multi-stop behaviour; 
national / inter-regional patterns remained anchored to CSRGT aggregates. 

 A consolidation step averaged CSRGT and adjusted ASAM outputs for intra-regional flows to 
produce a single, consistent local estimate (a single, “true” picture of North East Scotland). 

4.2.4 Table 1 below shows the annual HGV movements to / from North East of Scotland in 
thousand HGV movements. Over 90% of all movements are local – i.e. they start and finish 
within the region.  

Table 1. Annual HGV movements to / from North East Scotland in thousand HGV movements, 2023 

ZONE 
TO NORTH EAST 

SCOTLAND 
FROM NORTH EAST 

SCOTLAND 

North East Scotland 3,227 90.5% 3,227 90.7% 

Angus and Dundee City 59 1.7% 50 1.4% 

Eastern Scotland (South) 71 2.0% 61 1.7% 

England (Mids & South), and Wales 13 0.4% 10 0.3% 

Inverness & Nairn and Moray, Badenoch & 
Strathspey 

52 1.5% 58 1.6% 

North & West Highlands and Islands 8 0.2% 9 0.3% 

Northern England 31 0.9% 29 0.8% 

Perth & Kinross and Stirling 24 0.7% 21 0.6% 

Southern Scotland 25 0.7% 28 0.8% 

West Central Scotland 56 1.6% 66 1.8% 

Total 3,566 100.0% 3,558 100.0% 

4.2.5 Table 2 below shows the annual HGV kilometres to / from North East of Scotland showing 
over 56% of all HGV kilometres comprise journeys that were ‘local’. 
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Table 2. Annual HGV km to / from North East Scotland in million HGV km, 2023 

ZONES 
TO NORTH EAST 

SCOTLAND 
FROM NORTH EAST 

SCOTLAND 

North East Scotland 107.9 56.8% 107.9 57.9% 

Angus and Dundee City 6.3 3.3% 5.7 3.1% 

Eastern Scotland (South) 17.0 9.0% 13.7 7.4% 

England (Mids & South), and Wales 9.3 4.9% 7.0 3.8% 

Inverness & Nairn and Moray, Badenoch & 
Strathspey 

4.8 2.5% 6.1 3.3% 

North & West Highlands and Islands 2.1 1.1% 2.3 1.2% 

Northern England 16.1 8.5% 15.2 8.2% 

Perth & Kinross and Stirling 4.3 2.3% 3.4 1.8% 

Southern Scotland 7.7 4.0% 8.6 4.6% 

West Central Scotland 14.5 7.6% 16.5 8.9% 

Total 190.0 100.0% 186.5 100.0% 

4.3 Key findings from regional freight movement analysis 

4.3.1 Key findings from the analysis of regional freight movements are set out below. 

 Movement and distance profile: 

⚫ Circa 90% of HGV movements are intra-regional; the average length of haul 
to NE Scotland destinations is 53 km, and only 33 km within NE Scotland, 
which is ideal for depot-charged BEVs in rigid segments. 

⚫ Inter-regional kilometres concentrate to / from the Central Belt and Northern 
England; these flows drive en-route charging needs (particularly for 
articulated vehicles). 

⚫ Weekly distance distributions show a large share of vehicles operate within 
daily ranges compatible with current BEV rigid models. 

 Fleet composition and vehicle weights: 

⚫ Rigid vehicles account for 57% of intra-regional kilometres (versus ~38% 
overall to / from NE Scotland); heavier articulated vehicles dominate longer 
hauls (44-tonne combinations constitute 75% of kilometres in total 
movements to/from the region). 

⚫ Intra-regional operations use lighter GVWs more frequently (<26 tonnes 
accounts for 44% of intra-regional kilometres). 
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 Commodity and operational context: 

⚫ Offshore logistics, petroleum products, and forestry exports shape flows 
near the Ports of Aberdeen and Peterhead; high proportions of “other 
general cargo” and liquid bulk link ports, depots, and industrial estates. 

⚫ Empty running is lower intra-region (13%) but higher on outward flows to 
Great Britain (34%), reflecting specialist backhaul constraints. 

 Hubs and hinterlands: 

⚫ Large warehouses are concentrated in oil & gas / offshore logistics and parcel 
fulfilment (e.g. Amazon, DPD); few traditional retail regional distribution 
centres (RDCs) are present locally. 

⚫ Port hinterlands are mainly regional: 79% of journeys from ports and 60% to 
ports are within the region. 

4.3.2 For comprehensive data tables encompassing freight movement characteristics of North 
East Scotland, please refer to SYSTRA Nestrans BEV HGV Study Stage 2 Report. 

5. TECHNOLOGY REVIEW: BATTERY ELECTRIC HGVS FOR FREIGHT 

5.1.1 This section outlines the assessment of the feasibility of BEV HGVs against North East 
Scotland HGV’s duty cycles detailed in Stage 2 analysis, summarising market availability, 
performance, costs / TCO, and barriers, alongside stakeholder insights and international 
case studies. It explains the two-speed transition: near-term readiness for rigid, 
return-to-base operations; and phased viability for articulated routes with public hubs. 
The section also identifies the enabling policies and shared-charging models that make 
adoption investable.  

5.2 Synthesis of BEV HGV market, projections, cost drivers, barriers, and 
opportunities 

5.2.1 Market Review: With the HGV duty cycles and freight patterns of North East Scotland 
clear, BEV HGV technology and market readiness were tested against local realities. The 
evidence base consisted of an integrated literature review and targeted stakeholder 
interviews, which reinforced the prospects of a two‑speed transition. Rigid BEV HGVs are 
the most mature and align well to North East Scotland’s short, return‑to‑base operations 
using overnight depot charging; articulated BEV HGVs are progressing but remain more 
constrained in the near-term by haulier operational perception, cost, payload, 
cold‑weather range, and, crucially, the scarcity of high‑powered public HGV charging and 
available grid capacity at corridor nodes. 

5.2.2 Official projections frame plausible BEV HGV uptake to 2030. The CCC’s Balanced Pathway 
suggests around 6% BEV penetration by 2030, whilst NESO’s net‑zero scenarios sit in the 
~8–10% range2. Scotland’s current lag versus UK (50% lower BEV HGV penetration 
compared to UK’s average) reflects longer distances and thinner charging coverage. TCO 

 
2 National Energy System Operator - NESO’s net zero scenario projection includes both BEVs and Hydrogen 
fuelled vehicles 
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parity by 2030 is plausible for high‑utilisation, depot‑charging use cases, but upfront 
purchase prices remain ~2–3× diesel, and the business case hinges on energy tariffs, 
maintenance assumptions, residual values, and, in the absence of private depots, access 
to shared or public charging infrastructure. 

5.2.3 Table 3 below from the Stage 3 report provides summary of BEV HGV market review.  

Table 3. 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. 

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. 

5.2.4 Costs, barriers and opportunities: The near‑term barriers are consistent and 
well‑evidenced. Upfront vehicle and infrastructure costs are the foremost obstacle, 
especially for SMEs. Grid capacity and connection timelines are the principal delivery risks 
for both depot and public charging. Potential issues of reduced payload and cold‑weather 
range require careful operational planning, particularly in specialist sectors. Limited public 
HGV charging (and evolving tariff structures) remains a constraint on corridor viability for 
articulated trucks. The perceived operational barriers of hauliers is also a significant 
constraint in uptake of BEVs in the region. 

5.2.5 Yet the opportunities are equally clear. Early wins lie in rigid fleets with predictable, 
return‑to‑base cycles supported by depot charging. Shared / open‑access depot models 
can widen SME participation and improve utilisation, smoothing the path to investment. 
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Strategic corridor hubs (sited “pre-emptive of demand,” with MCS‑ready dispensers) can 
unlock articulated BEV operations once initial depot adoption is underway. Transparent, 
predictable tariffs and innovative finance (e.g., residual value guarantees, credit risk 
support) can accelerate uptake. 

5.2.6 Table 4 below from the Stage 3 report provides a summary of the barriers identified and 
their outlook in medium term 

Table 4. 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 
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BARRIER 
PROMINENCE 
(LITERATURE REVIEW) 

PROMINENCE 
(STAKEHOLDER 
INSIGHTS) 

OUTLOOK: 5-YEAR 
ALLEVIATION (LIT 
REVIEW) 

OUTLOOK: 5-YEAR 
ALLEVIATION 
(STAKEHOLDER) 

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 
undervalued the issue. 
Delays already 
experienced with ZEHID 
funding. 

Limited progress—
substation upgrades and 
DNO connection delays will 
remain major obstacles 
without major action. 

Persistent 
constraints likely 
beyond 5 years 
without 
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. 

5.2.7 Regional outlook: North East of Scotland: The region’s short average intra‑regional 
distances (~33 km), high share of rigid kilometres, and strong return‑to‑base patterns 
mean much of today’s local freight is already technically within the operating envelope 
of current rigid BEV HGVs, making depot charging the logical anchor for near‑term 
electrification. Industrial specifics, such as offshore logistics, petroleum distribution, and 
forestry, add specialist flows that can be phased for BEV adoption as charging and product 
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availability mature. For articulated flows to the Central Belt and England, public 
high‑powered hubs at freight hotspots (e.g., along the A90 and connecting trunk routes) 
will be the critical path, planned in parallel with grid reinforcement. 

5.3 Stakeholder Insights 

5.3.1 Operators prefer depot charging for cost control and scheduling certainty, and they 
remain cautious about payload, cold‑weather range, and upfront costs, and SMEs 
especially need de‑risking and tariff clarity. OEMs are expanding BEV ranges and are 
confident in the rigid segment, with articulated adoption dependent on infrastructure 
readiness and policy certainty. Charging providers stress that technology is ready, but grid 
capacity, land, and planning are the binding constraints; they strongly support shared 
depot and charging‑as‑a‑service models to spread cost and improve utilisation. 

5.4 Lessons from international practice 

5.4.1 External precedents point to practical delivery patterns: Germany’s eHighway pilots for 
articulated corridors; the Netherlands’ zero‑emission city logistics for rigid fleets; 
Sweden’s fleet collaboration and TREE programme for sector‑specific electrification; 
California’s voucher‑driven “megahubs” for public charging; Denmark’s shared hub 
model; and the UK’s First Bus shared‑depot charging approach. Together, they reinforce 
a phased strategy: depot first for rigid fleets; early corridor hubs to prove articulated 
viability; and collaborative / shared models to de‑risk investment for SMEs. 

6. SCENARIO DEVELOPMENT & ANALYSIS OF POLICY 
INTERVENTIONS 

6.1.1 This section synthesises the scenario design and policy analysis completed in Stage 4, 
presenting the story of how realistic 2030 BEV HGV uptake was paired with the right 
charging provision, what infrastructure and costs result under each pathway, and how 
policy and funding can unlock delivery. Headline tables and figures are provided in this 
summary document; for detailed findings, please refer to the Nestrans BEV HGV 
Feasibility Study Stage 4 report. 

6.2 Scenario Development 

6.2.1 The study began by grounding electrification in the region’s operational reality, using the 
Stage 2 evidence base (short intra-regional trips, rigid-heavy duty cycles, articulated flows 
on corridors) and the Stage 3 market insights (vehicle availability, costs / TCO, grid 
constraints). From there, three uptake trajectories were defined to 2030: Business as 
Usual, Moderate, and High uptake, each reflecting the plausible pace of BEV HGV 
adoption in North East Scotland. The investigation into the charging models was 
administered to illuminate the different costs / infrastructure quantities for different 
types of charging infrastructure. 

6.2.2 Given the correlation between BEV HGV uptake and required charging infrastructure and 
to avoid overcomplicating analysis with excessive permutations (some of which may lack 
practical relevance), a matched approach was adopted, as outlined in Table 5 below.  
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Table 5. Scenario Matrix  

 CHARGING INFRASTRUCTURE SCENARIOS 

BEV UPTAKE 
SCENARIOS 

 
Depot-based 
predominant 

Depot-based with 
shared charging 

Depot-based 
with public 

charging 

Business as Usual 
Trajectory 

 ✔  

Moderate 
Transition 

  ✔ 

High Uptake ✔ ✔ ✔ 

6.2.3 The following provides detail of the assumptions used for uptake projection of BEV HGV 
for the above scenarios: 

 Business as Usual pathway assumed a low base of early BEV uptake with around 1% of the 
fleet being BEV HGVs by 2030, dominated by rigid trucks returning to base.  

 Moderate Transition raised adoption to roughly 4% BEV HGV Fleet share by 2030, still 
assumed to be dominated by rigid HGVs but introducing early articulated trucks.  

 High Uptake pathway aligned with the CCC’s balanced view (~6% BEV HGV fleet share by 
2030), with a broader mix of articulated and rigid BEVs.  

6.2.4 Further description below details each of the matched scenarios: 

 BAU Scenario – Depot charging and limited shared depot charging: Low BEV HGV adoption; 
charging occurs almost exclusively overnight at operators’ depots, with some limited shared 
facilities and no public charging hubs implemented. 

 Moderate Transition Scenario – Depot charging and public charging hubs: Greater BEV HGV 
uptake enabled by depot charging and the addition of one public charging hub, expanding 
operational flexibility beyond the BAU scenario. 

 High Uptake Scenario, Option A – Depot charging and public charging hub: Majority of BEV 
HGVs use depot charging; a single, large-capacity public hub allows higher adoption and 
supports longer-haul operations. 

 High Uptake Scenario, Option B – Depot charging and greater public charging provision: Rapid 
BEV HGV adoption is backed by depot charging plus two strategically located public hubs, 
providing robust regional coverage and redundancy. 

 High Uptake Scenario, Option C – Depot charging and shared depot charging: High uptake 
scenario focused on extensive shared depot charging infrastructure across multiple sites, 
minimising reliance on public charging hubs. 

6.2.5 Two time horizons have been considered across all pathways. In the short term (1–3 
years), scenarios assume a focus on depot charging for rigid fleets, with one public hub 
and limited shared-depot charging featuring in the scenarios that include those elements. 
In the medium term (3–5 years), scenarios assume the potential commissioning of the 
first hub(s), expansion of shared-depot charging access, and the introduction of 
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articulated BEV operations on targeted corridors, subject to evolving feasibility, 
utilisation, and policy support. 

6.3 Infrastructure under each pathway 

6.3.1 To turn these matched scenarios into infrastructure requirements to support a BEV HGV 
fleet, SYSTRA developed a bespoke e-HGV Demand Forecasting Tool. For each pathway, 
the tool estimated how many vehicles would charge overnight at their own depot (using 
50–100 kW chargers), how many would need daytime top-ups (~400 kW chargers), and 
how many should be served by public hubs (MCS-ready ~1 MW chargers). The outputs are 
deliberately “pre-emptive of demand” for public hubs, as a public charging hub with only 
a single charger (MCS-ready) being installed in reality is not commercially likely.  

6.3.2 Table 6 below provides details on the quantities and types of charging infrastructure 
required under each scenario, along with further assumptions of how the infrastructure 
could be delivered in a real-world implementation 

Table 6. e-HGV Demand Forecasting Model Output – Quantities and types of required charging infrastructure  

SCENARIO QUANTITY AND TYPES OF REQUIRED CHARGING INFRASTRUCTURE 

BAU Scenario – Depot 
charging and limited shared 
depot charging 

 Depot charging distribution: 5 small depot sites, each for up to 10 
battery electric vehicles 

 Overnight depot charging quantity and power: 10 chargers per 
depot (9 × 50 kW and 1 × 100 kW per depot) 

 Shared daytime charging provision: 1 fast charger (400 kW) per 
depot, accessible to multiple users 

 Public charging distribution: Not applicable 
 Public charging power: Not applicable 
 Total chargers: 55 across 5 sites 
 

Moderate Transition 
Scenario – Depot charging 
and public charging hubs 

 Depot charging distribution: 18 small depot sites, each for up to 
10 vehicles 

 Overnight depot charging quantity and power: 10 chargers per 
depot (9 × 50 kW and 1 × 100 kW per depot) 

 Shared daytime charging provision: Not applicable 
 Public charging distribution: 1 public hub at 1 site with 10 

chargers for trucks without a depot or for en-route charging 
 Public charging power: 10 ultra-rapid chargers (1,000 kW each) at 

public hub 
 Total chargers: 180 at depots and 10 at public hub (190 total) 
 

High Uptake Scenario, 
Option A – Depot charging 
and public charging hubs 

 Depot charging distribution: 32 depot sites, each for up to 10 
vehicles 

 Overnight depot charging quantity and power: 10 chargers per 
depot (9 × 50 kW and 1 × 100 kW per depot) 

 Shared daytime charging provision: Not applicable 
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SCENARIO QUANTITY AND TYPES OF REQUIRED CHARGING INFRASTRUCTURE 

 Public charging distribution: 1 large public hub with 20 chargers 
for trucks without a depot or for en-route charging 

 Public charging power: 20 ultra-rapid chargers (1,000 kW each) at 
public hub 

 Total chargers: 320 at depots and 20 at public hub (340 total) 
 

High Uptake Scenario, 
Option B – Depot charging 
and greater public charging 
provision 

 Depot charging distribution: 32 depot sites, each for up to 10 
vehicles 

 Overnight depot charging quantity and power: 10 chargers per 
depot (9 × 50 kW and 1 × 100 kW per depot) 

 Shared daytime charging provision: Not applicable 
 Public charging distribution: 2 public hubs with 10 chargers each 

for trucks without a depot or for en-route charging 
 Public charging power: 20 ultra-rapid chargers (1,000 kW each) 

across two public hubs 
 Total chargers: 320 at depots and 20 at public hubs (340 total) 

High Uptake Scenario, 
Option C – Depot charging 
and shared depot charging 

 Depot charging distribution: 32 depot sites, each for up to 10 
vehicles plus 1 shared charger per depot 

 Overnight depot charging quantity and power: 10 chargers per 
depot (9 × 50 kW and 1 × 100 kW per depot) 

 Shared daytime charging provision: 1 fast charger (400 kW) per 
depot, accessible to multiple users 

 Public charging distribution: Not applicable 
 Public charging power: Not applicable 
 Total chargers: 355 across 32 depot sites 
 

6.3.3 Commercial Analysis: The CAPEX and OPEX for each pathway were analysed, splitting 
depot-based charging and public charging hub costs. Costs rise non-linearly with scale, 
especially when hubs require new substations and grid reinforcement. This is not just 
hardware; it is civils, electrical supply, land, and major utility works. 

6.3.4 Error! Reference source not found. below provides the high-level output results for the 
commercial analysis for each of the modelled scenarios, dividing between depot charging 
provision and public charging provision and between CAPEX and OPEX. Table 8 then 
provides these results for the combination of depot and public charging infrastructure 
where scenarios include both charging types. 

Table 7. Cost Comparison Across Scenarios split by Depot-Based Charging and Public Charging 

SCENARIO DEPOT-BASED CHARGING PUBLIC CHARGING 

 

Grand Total 

CAPEX (incl. 

contingencies) 

Annual OPEX 

(incl. 

contingency) 

Grand Total 

CAPEX (incl. 

contingencies) 

Annual OPEX 

(incl. 

contingency) 
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SCENARIO DEPOT-BASED CHARGING PUBLIC CHARGING 

BAU Scenario – Depot 

charging and limited shared 

depot charging 

£5.19m £1.05m - - 

Moderate Transition 

Scenario – Depot charging 

and public charging hubs 

£15.84m £4.12m £9.19m £0.72m 

High Uptake Scenario, Option 

A – Depot charging and 

public charging hubs 

£28.16m £7.13m £13.98m £1.18m 

High Uptake Scenario, Option 

B – Depot charging and 

greater public charging 

provision 

£28.16m £7.13m £18.34m £1.27m 

High Uptake Scenario, Option 

C – Depot charging and 

shared depot charging 

£33.24m £7.55m - - 

Table 8. Cost Comparison Across Scenarios Accumulative 

SCENARIO 
GRAND TOTAL CAPEX (INC. 
CONTINGENCIES) 

ANNUAL OPEX (INC. 
CONTINGENCY) 

BAU Scenario – Depot charging and 
limited shared depot charging 

£5.19m £1.05m 

Moderate Transition Scenario – Depot 
charging and public charging hubs 

£25.04m* £4.84m* 

High Uptake Scenario, Option A – Depot 
charging and public charging hub 

£42.15m* £8.31m* 

High Uptake Scenario, Option B – Depot 
charging and greater public charging 
provision 

£46.50m* £8.40m* 

High Uptake Scenario, Option C – Depot 
charging and shared depot charging 

£33.24m £7.55m 

6.3.5 As detailed in the tables above, across all pathways, costs rise non-linearly as provision 
shifts from depot-led, overnight charging toward high-powered, publicly accessible hubs, 
primarily due to step-change grid requirements (from incremental LV/HV depot upgrades 
to multi-MVA connections and dedicated 11/33 kV substations for MCS-ready ~1 MW 
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chargers), more extensive civil works and land needs at hub scale (larger footprints, 
higher-spec pavements, safer geometric layouts, and amenities), progressively 
higher-powered hardware and balance-of-system components (cabling, cooling, 
protection, switchgear, energy management), and early-stage utilisation and operational 
risks that increase OPEX and lengthen paybacks. Whilst shared depot charging models can 
moderate unit costs by pooling demand and improving utilisation, they require strong 
coordination and transparent access rules, and the funding mix typically remains largely 
private for depot retrofits but shifts toward public–private participation when hubs and 
upstream reinforcement are needed to unlock timely delivery. 

6.3.6 Details of costs per each scenario split by various cost elements have been 
comprehensively provided in the Stage 4 report which should be referred for detailed 
commercial analysis. 

6.4 Tariff Transparency Summary 

6.4.1 Indicative tariff bands have been collated to show how costs differ across charging 
settings and times of use. The evidence points to a clear hierarchy: overnight depot 
charging is typically the lowest-cost option; daytime depot charging remains competitive 
but higher than overnight; public en-route ultra-rapid charging is currently the most 
expensive; and shared-depot tariffs can bridge the gap for fleets without their own 
infrastructure, especially when volume commitments are made. 

Table 9. Indicative Tariff by charging type 

CHARGING TYPE 

INDICATIVE 
TARIFF 
(P/KWH) 

NOTES 

Depot (Overnight, Off-Peak) 10–18 p Lowest cost; requires off-peak supply contracts 

Depot (Daytime, Peak) 25–35 p Higher than overnight; still below public charging rates 

Public/En-route Charging 65–90 p 
Rapid/Ultra-rapid chargers; rates variable by 
site/operator 

Shared Depot Charging 33–63 p 
Tariff ranges (e.g. First Bus: Non-member £0.63, 
Member £0.55, Volume £0.33) 

6.4.2 Nestrans and partners should maintain a simple, periodically updated tariff guide for 
depot, shared-depot, and public HGV charging to support SME decision-making and TCO 
planning, and encourage operators to negotiate off-peak and/or volume-based supply 
arrangements where feasible. 

6.4.3 The tariff analysis in the Stage 4 report shows that the economics of BEV HGV operations 
are highly sensitive to where and when charging happens: anchoring energy use in 
overnight, off-peak depot contracts delivers the lowest operating costs and the most 
predictable utilisation; daytime depot or shared-depot top-ups can maintain schedule 
resilience at mid-range tariffs, especially when supported by volume agreements; and 
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public, en-route ultra-rapid charging should be reserved for duty cycles that truly need it 
because its higher tariffs can erode TCO gains, so the practical takeaway is to design 
operations around off-peak depot charging first, use shared-depot access to widen 
participation for fleets without private infrastructure, and approach corridor hubs as 
targeted, high-value complements rather than baseload, all underpinned by simple, 
transparent tariff guidance that helps SMEs model TCO and negotiate better rates. 

6.4.4 Further details on tariffs and available current financial support in form of various grants 
are provided in Stage 4 report. 

7. STANDARD FOOTPRINT FOR CHARGING HUBS AND 
INDICATIVE DEPOT DESIGNS 

7.1.1 This section summarises the design work undertaken in Stage 5, which sought to provide 
design guidance for HGV charging infrastructure in North East of Scotland: what a 
standard public HGV charging hub and indicative depot charging layouts could look like, 
why they are configured that way, how much power they need, and what this implies 
for costs, grid, planning, and delivery. Headline figures and tables are summarised in this 
section. For comprehensive detail, please refer to Nestrans BEV HGV Feasibility Study 
Stage 5 report. 

7.2 Indicative footprints for BEV HGV charging infrastructure 

7.2.1 The footprint designs for commercial HGV charging were designed via the logical end of 
this study’s chain: it provides standard site layouts and practical guidance that planners, 
utilities, operators, and charge point providers can act on. 

7.2.2 Two facility types were defined to meet distinct operational needs. Facility Type 1 is a 
publicly accessible, corridor-oriented BEV HGV charging hub designed for rapid, 
high-powered en-route charging and sized for “planned pre-emptive demand” to avoid 
bottlenecks for articulated BEVs and that CPOs would be commercially interested in 
delivering the site. Facility Type 2 is depot charging, exploring both private depot charging 
and shared depot charging, optimised for return-to-base operations, with overnight 
charging as the anchor and fast top-up options to maintain operational resilience. 

7.3 Facility Type 1: Public HGV charging hub 

7.3.1 The standard commercial BEV HGV charging hub footprint is built around safe, efficient 
vehicle flow and driver welfare.  

7.3.2 The indicative layout is presented in Error! Reference source not found. below. 
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Figure 1. Indicative Layout for BEV HGV Public charging hub 

 

7.3.3 Bays are arranged in a staggered, single-direction configuration per BSI Flex 20713 to 
minimise reversing, improve sightlines, and reduce vehicle-pedestrian conflicts. A 1.2 m 
protected pedestrian walkway runs the length of the bays, with zebra crossings between 
bay banks, and the internal access road provides two-way movement where needed (circa 
7.3 m) tapering to one-way sections (circa 6 m) to optimise space. The layout integrates a 
services building (toilet and rest amenities), space for recovery vehicles, and a substation 
compound sized for high-power loads. 

7.3.4 Power is the defining feature. MCS charging is on the horizon, hence the hub is designed 
with MCS charging in mind. In practice, a 20-bay hub can require an order-of-magnitude 
grid supply (e.g. 20 MW), which may necessitate a new 11/33 kV substation on site and 
upstream reinforcements. These works have long lead times and dominate total capital 
costs alongside civils. This is why Stage 4’s commercial model treated hubs as strategic 
assets that likely require public support and “pre-emptive demand” sizing to unlock 
corridor viability, investor confidence and to attract CPOs. 

7.3.5 The hub template aligns with BSI Flex 2071 (public HGV charging), DMRB CD123 (junction 
and visibility splay design), PAN 75 (services / amenities), and core UK health and safety 
regulations governing public access, electrics, and construction. 

 
3 BSI Flex 2071: A British Standards Institution Flex guidance document that sets out design principles for public 
EV/HGV charging facilities, including bay geometry, pedestrian safety features, vehicle circulation, signage, and 
operational considerations. 
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7.4 Facility Type 2: Depot charging (private and shared models) 

7.4.1 Stage 5 utilised an indicative 2-hectare generic depot baseline, then showed how to phase 
in BEV HGV charging with swept-path-checked geometry, safe pedestrian routes, and 
minimised disruption to existing warehouse, servicing, and staff parking uses. To reiterate, 
these are indicative designs, intended to educate stakeholders on possible amendments 
to current depots to facilitate depot charging, rather than specifying a way to install all 
depot charging. 

7.4.2 The following layout is of ‘private depot charging hub’ which is through a scenario that 
assumes that 100% of the BEV HGV depot charging would be used solely by the site’s 
occupier / operator. The layout is indicated in Error! Reference source not found. below. 

Figure 2. Private depot charging hub layout 

 

7.4.3 The indicative private depot layout prioritises Reverse-In / Drive-Out (RIDO) bays adjacent 
to a clear circulation aisle, placing chargers where cable reach is assured and conflicts with 
staff parking and building access are reduced. Overnight charging is the anchor – 50 kW 
for rigid vehicles and 100 kW for articulated tractor units, because long dwell times allow 
lower power to fully recharge at least-cost. Where duty cycles require, one or more ~400 
kW fast chargers can be provided to support daytime top-ups and operational resilience. 
Most sites will require a local transformer upgrade and, at scale, an 11/33 kV substation 
(Stage 4 assumed typical depot upgrades in the ~1–3 MW range, depending on fleet mix 
and charger count). 

7.4.4 Shared depot models widen access and improve utilisation: 
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 Inside the Fence: Charging infrastructure is located within an operator’s depot, mainly serving 
its own fleet. Other operators may access surplus capacity by agreement, typically at specific 
times or through contracts. Access is controlled, maximising asset value while allowing 
managed third-party use during off-peak periods. 

 Outside the Fence: Charging hubs are situated on land next to, but outside, an operator’s 
depot perimeter, such as in industrial or commercial areas. These are open for use by multiple 
operators or the public on a pay-per-use or commercial basis, promoting shared access and 
supporting those without private depots. 

 Flex the Fence: Charging remains inside the depot but is designed to allow secure, scheduled 
access to third parties, using separate entrances, partitions, or digital booking platforms. This 
approach optimises asset use by granting controlled external access during periods when the 
main fleet does not require charging 

7.4.5 In all these models (inside and outside the fence), ~400 kW fast chargers are standard for 
shared use, with layout and wayfinding designed to segregate third-party traffic from 
internal manoeuvres. 

7.4.6 Figure 3 below demonstrates the previous layout now expanded to consider “inside the 
fence” shared charging model, it adds charging bays that developed for shared-use. The 
site operator would permit other operators / haulage companies to use the BEV HGV bays, 
they can only be accessed via the site access and turning areas. 

Figure 3. Shared depot charging layout – Inside the fence 

 

7.4.7 Similarly the following layout is for outside the fence shared depot model; this scenario 
assumes that 10 of the bays are opened up to “outside the fence” charging, accessible for 
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public use. However, whilst the ‘public’ would be able to make use of these bays, 
restrictions would be in place to limit which spaces can be used, along with access to the 
wider site., as shown in Figure 4 below. 

Figure 4. Shared charging hub (Outside the Fence) 

 

7.4.8 A detailed guide on design elements of all these layouts has been provided in the Stage 5 
report of Nestrans BEV HGV Feasibility Study, which also includes full-sized versions of 
each of these schematics as separate appendices. 

7.5 Power, grid and planning 

7.5.1 Stage 4’s commercial analysis showed grid is the single largest risk and cost driver. For 
depots, 10 × 100 kW plus one 400 kW fast charger implies a grid connection of ~1.4 MVA 
before auxiliaries; for hubs, 20 MVA is common at a 20-bay MCS-ready site. SSEN 
connection applications, substation siting, and any upstream reinforcements can take 
years from the point of grid connection applications. Early budget estimates or feasibility 
studies with SSEN are essential before site design is fixed.  

7.5.2 On planning: 

 DMRB CD123 governs access / junction form; visibility and design speed surveys may be 
required;  

 PAN 75 informs amenity scope; and  
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 Standard Health and Safety legislation and local roads approvals (e.g., Section 56 / Road 
Construction Consent) will shape deliverability and timelines. 

7.5.3 Stage 5 translates these into practical steps:  

 Get grid enquiries in early  
 Set realistic power envelopes  
 Ring-fence safe pedestrian corridors; and  
 Test all manoeuvres with robust swept path analysis for 10 m rigids and 16.5 m articulated 

trucks (and 18.75 m drawbar combinations where relevant). 
 

7.5.4 Table 10 below provides summary of design considerations for all the charging sites, 
noting that this is not an exhaustive list. 

Table 10. Summary Table – Design Considerations for All Charging Sites 

ASPECT CONSIDERATION PRIORITY NOTES/COMMENTS 

Planning 
considerations 

Site-specific planning considerations 
must be addressed in all cases. 

Critical 
Applies universally to 
every project. 

Local authority 
expectations 

The expectations of the local roads 
authority must be addressed, including 
Technical Approvals e.g. ‘Section 56 
Approval’ (working within the boundary 
of the adopted public road) and ‘Road 
Construction Consent’ (construction of 
new roads and footways / footpaths to 
be adopted). 

Critical 
Legal / compliance must 
be met. 

Road safety 

An assessment must be carried out on 
whether there is a history of accidents 
at or in proximity to the proposed 
access. 

Critical 
Safety must be assessed 
for statuary compliance. 

Design vehicle  
The largest size and type of vehicle(s) 
that will require access to the site and 
charging stations should be assessed. 

Critical 
Drives site layout, safety, 
and functional design. 

Utilities 
Utilities in area (e.g. water, power, 
drainage) must be assessed. 

Critical 
Determines feasibility; 
without this, site may be 
unviable. 

Drainage 

Drainage requirements of developing 
the site (e.g. SUDS) and a Flood Risk 
Assessment should be considered in 
detail. 

Critical 
Environmental and 
regulatory requirement. 

Design speeds 
A survey may be required to agree a 
relaxation to the design standards, 
including visibility splays. 

Critical 
Direct impact on safety 
and access design. 
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ASPECT CONSIDERATION PRIORITY NOTES/COMMENTS 

Traffic volumes 
Traffic volumes on the main road where 
access will be taken from must be 
assessed. 

Important 
Impacts safe site access 
and may affect planning 
approval. 

Parking capacity 

Determination of the Impact on parking 
capacity and site area (existing sites) 
resulting from the provision of charging 
infrastructure. 

Important 
Often required for 
operational planning / 
efficiency. 

Site use 

An assessment of previous site uses 
must be undertaken, for example to 
determine whether there is any land 
contamination.  

Important 
Affects remediation 
requirements and 
project costs. 

Topography 
The topography and the influence this 
could have on site design and road 
layout must be assessed.  

Important 
Significant for civil works 
and accessibility. 

Supporting 
structure 

Supporting structures (e.g. column 
placement for a canopy) and the 
requirement and scale of on-site 
facilities (e.g. toilets, showers, café) 
must be assessed and designed in detail. 

Important 
Impacts user experience 
and planning; sometimes 
regulated. 

Site operations 

Assessment of potential changes to 
operational procedures (e.g. reversing 
into / out of bays, site access and 
permissions) for existing sites. 

Important 
Impacts safety and 
efficiency of future use. 

Recovery areas 
Assessment of whether there is a need 
to provide vehicle recovery areas, for 
vehicles that may have broken down. 

Context-
specific 

More relevant for 
strategic / large sites. 

Ecology 
Assessment of whether habitat surveys 
need to be undertaken based on the 
presence of protected species.  

Context-
specific 

Required if triggered by 
site conditions. 

Bio-suppression 

Bio-suppression design should be 
considered, e.g. surface treatment, 
drainage design (around charging 
stations / towers), regular cleaning, 
material selection. 

Context-
specific 

Important for user 
safety, signage, hygiene; 
frequency / level may 
vary. 

7.5.5 Full design guidance, indicative footprints, swept-path drawings, depot scenarios (private, 
shared inside, shared outside), and design considerations are detailed in Nestrans BEV 
HGV Feasibility Study Stage 5. 
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8. SYNTHESIS OF FINDINGS AND RECOMMENDATIONS 

8.1 Integrated overview: feasible pathways, the public sector role, and policy 
levers 

8.1.1 Across the study, a consistent picture emerges. Duty cycles in North East Scotland are 
predominantly short and intra-regional, with rigid vehicles completing the majority of 
kilometres locally. This operational reality strongly favours near-term electrification via 
depot-led charging for rigid fleets. Stage 2 provides the demand-side evidence: around 
90% of movements are within the region, and average intra-regional hauls are about 33 
km, well inside the range envelope of current rigid BEVs. Stage 3 then shows the 
technology and market context: rigid BEVs are increasingly available, but cost, payload, 
range in cold weather, haulier operational perceptions and grid capacity are real 
constraints. Stage 4 converts these realities into matched scenarios and costs, 
demonstrating how depot charging, augmented by shared depot access and strategically 
located public hubs; can unlock early BEV uptake and build corridor capability for 
articulated flows. Stage 5 translates this into indicative, replicable footprints for public 
charging hubs and indicative designs for depot charging, aligned to design and safety 
standards, ready to support planning and delivery. 

 This integrated pathway rests on five pillars: 

⚫ Depot-led electrification for rigid fleets, anchored by overnight charging (50-
100 kW) with selective daytime top-ups (~400 kW) dictated by duty cycles 
and scheduling. 

⚫ Shared depot charging to widen access for SMEs, improve asset utilisation, 
and reduce per-unit costs, using “inside the fence,” “flex the fence,” and 
“outside the fence” models as demand grows. 

⚫ Strategic, MCS-ready public hubs (around 1 MW per charger), sited for “pre-
emptive demand” on priority corridors (e.g., A90), to enable articulated 
operations and provide regional resilience. 

⚫ Early, proactive grid engagement and reinforcement at freight hotspots, 
recognising that substations and upstream works are the single largest cost 
and schedule risk. 

⚫ A targeted policy and funding portfolio to de-risk early adoption, including 
grants / concessional finance for vehicles and infrastructure, residual value 
and credit risk guarantees, streamlined planning, and tariff transparency. 

8.1.2 Crucially, this pathway depends on targeted, coordinated public sector intervention. 
Without public support, particularly for grid reinforcement, shared depot models, and 
high-power public hubs, the transition risks remain inequitable, with SMEs and rural 
operators unable to move. 

8.2 Core study findings 

8.2.1 The analysis made use of BEV HGV uptake, charging infrastructure, and commercial cost 
analysis models developed by SYSTRA. The core findings are detailed below with summary 
tables at the end. 
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 The scale of the commercial challenge is significant. Even for a low-ambition Business as Usual 
scenario, there are significant costs associated with provision of private depot-based charging 
infrastructure, which are likely to be prohibitive for many haulage operators in the North East 
of Scotland. 

 The relationship between charging provision and BEV HGV uptake is non-linear. When 
considering other charging types (e.g. public charging, shared depot charging), the commercial 
costs associated with infrastructure provision rise rapidly.  

 A robust charging infrastructure network is required to support BEV HGV adoption. The 
transition of the HGV fleet in the North East Scotland will require different types of charging 
infrastructure, with public high-powered EV charging hubs and shared depot charging having 
a core role in enabling vehicle fleets to transition to electrification. A “pre-empting demand” 
approach for public charging should be adopted.  

 Shared depot charging infrastructure offers opportunities and potential benefits. The 
commercial costs associated with depot charging provision are much less than a comparative 
scenario focusing on public charging provision, meaning that shared depot charging can offer 
opportunities and benefits to both charging infrastructure hosts and users.  

 There are significant commercial risks to consider for charging infrastructure deployment. 
The required grid capacity and necessary upgrades generally comprise the largest cost 
components where they are relevant to support the provision of BEV HGV charging 
infrastructure; and there are also significant commercial risks associated with land acquisition 
and utilisation of public charging hubs and shared depot charging.  

 Raising awareness and building trust are critical to successful transition. There is a clear need 
to proactively address misconceptions and operational concerns surrounding BEV HGVs by 
actively raising awareness, sharing best practices, and fostering knowledge exchange amongst 
stakeholders. Building trust and confidence through transparent information and engagement 
will help to bust myths, reduce perceived barriers, and accelerate uptake in the region. 

8.2.2 The findings from this Study have identified that public sector intervention is 
exceptionally likely to be required to facilitate the rollout of charging infrastructure to 
support BEV HGVs. Public funding could be directed towards charging infrastructure 
where there is an identified benefit that is shared amongst many actors rather than solely 
benefitting one actor. 

8.2.3 In terms of national-level public sector intervention, the following aspects are 
recommended to be considered further as a priority: 

 Establish Dedicated National Funding Streams for HGV Charging Infrastructure: The scale of 
the commercial challenge, particularly for depot upgrades, public hub provision, and grid 
reinforcement, is prohibitive for most private operators, especially SMEs. Even for a low-
ambition Business as Usual scenario, there are significant costs, and costs rise rapidly with 
network expansion. Existing funding programmes, such as DfT’s ZEHID funding and Transport 
Scotland’s Market Readiness and Consortium Builder Funds, provide useful benchmarks but 
do not adequately reflect the scale and nature of investment required for HGV charging 
infrastructure. The Scottish and UK governments should create targeted capital grants and/or 
concessional financing for strategic depot upgrades, public charging hubs, and shared depot 
charging infrastructure. Funding mechanisms must be transparent, accessible to SMEs, and 
cover grid connection/upgrade costs, hardware, and civil works. Early clarity of grant eligibility 
and streamlined application processes will be essential. 
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 National-Level Funding and Coordination for Grid Reinforcement and Upgrades: Grid 
capacity constraint especially in rural / port areas and transformer and substation upgrades 
bringing a significant ‘stranded asset risk’ are among the most significant commercial barriers 
and cost drivers. Grid upgrades (substations, transformers, connection works) have long lead 
times, high costs, and are usually outside operator control. A coordinated national programme 
should be established to invest in targeted grid upgrades at freight hotspots such as ports, 
industrial areas, and key corridors. Partnerships with DNOs and government should facilitate 
strategic and anticipatory network reinforcement, mitigating cost, and stranded asset risks. 
Government should consider co-funding “ahead of demand” grid assets to futureproof the 
network. 

 Promote and Enable Shared Depot Charging through National Pilot Programmes and 
Guidance: Shared depot charging has emerged as a cost-effective alternative to public hubs, 
lowering barriers for smaller operators and supporting better asset utilisation. Shared depot 
charging infrastructure offers opportunities and potential benefits; yet commercial and 
operational models are new and not fully understood. National level intervention should 
establish pilot programmes to test and evaluate shared depot charging models (e.g. “Inside 
the Fence”, “Flex the Fence”, “Outside the Fence”), funded alongside business case 
development and operator engagement. National guidance and knowledge-sharing 
frameworks should be provided to assist regions and SMEs in understanding, accessing, and 
benefiting from shared depot models, including legal, financial, and operational best practices. 

 Accelerate Regulatory Reform and Planning Streamlining for HGV Charging Infrastructure: 
Planning approvals, grid engagement, and regulatory clarity, including axle weight and length 
limits are persistent barriers. Streamlined planning and proactive regulatory adaptation are 
required to unlock infrastructure rollout and rapid fleet transition. National policy should 
mandate fast-tracked planning/zoning processes for depot and public hub charging sites, clear 
local authority guidance, and regulatory updates for BEV HGVs (e.g. axle limits, depot retrofit 
guidance). National government should convene regular technical working groups with DNOs, 
planners, and operators to identify and resolve barriers. 

 Develop and Disseminate Transparent Tariff and Operational Guidance for Depot, Shared, 
and Public Charging: Transparent information on charging tariffs would enhance decision-
making. Complex and opaque tariff structures risk undermining business cases and uptake, 
especially for SMEs. National level intervention should commission and regularly update 
reference guides on typical tariffs (depot, shared depot, public hub), including worked 
examples for different fleet profiles. These guides should inform operators’ TCO calculations 
and procurement, and foster competitive, predictable pricing across regions. 

8.2.4 In terms of the role of Nestrans in facilitating BEV HGV adoption in the North East of 
Scotland, the following key recommendations should be considered as a priority:  

 Regional Convenor and Coordinator: Nestrans should take a strategic leadership and 
coordination role, bringing together local authorities, freight operators, DNOs, ports, and 
logistics stakeholders to collaboratively plan for BEV HGV charging infrastructure. This includes 
spearheading regional master-planning for charging “hotspots” (ports, trunk roads, industrial 
hubs), ensuring that deployment plans align with both immediate operational needs and 
longer-term growth trajectories. 

 Facilitation and Brokerage for Shared Charging Infrastructure: Nestrans should proactively 
support and facilitate the development of shared-use charging models at a regional level, 
including “shared depot” and public hub infrastructure, particularly for operators without 
access to private depot facilities. Nestrans can act as a “match maker / intermediary” in 
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identifying suitable sites, bringing together partners, and supporting pilot projects for 
innovative shared charging business models, maximising utilisation, and reducing investment 
risk for all stakeholders. 

 Regional Knowledge-Sharing and Awareness Building: Nestrans should establish formal 
mechanisms for knowledge exchange and capacity building such as workshops, online 
resources, and technical guidance to support operators (with a specific focus on SMEs) in 
understanding the operational, technical, and financial aspects of BEV HGV transition. This 
includes providing up-to-date information on funding opportunities, practical retrofit 
requirements, charging tariff benchmarks, and case studies of local/regional best practice. 

 Advocacy and Funding Leverage: Nestrans should continue to advocate for the specific needs 
of the North East of Scotland in national forums, ensuring that funding mechanisms, regulatory 
reforms, and grid upgrade prioritisation consider the region’s distinct freight patterns and 
challenges. Nestrans’ in-depth understanding of local freight operations positions it effectively 
to lead coordinated bids for public funding, lobby for grid upgrades at priority sites, and ensure 
equitable access to national support for both large and small operators. 

 Guidance on Depot Retrofit, Tariff Transparency, and Business Case Development: Nestrans 
can develop and disseminate regional guidance on depot retrofit space and civil requirements, 
planning processes, and comparative tariff information for depot, shared, and public charging. 
This will support informed business case development and lower barriers for innovative 
operators and new entrants. 

 Enabler of Stakeholder Engagement and Trust-Building: Nestrans should maintain ongoing 
engagement with the freight sector, public sector partners, and the energy industry to boost 
awareness, address misconceptions, and build operator confidence in BEV HGV solutions, 
supporting transparent dialogue around cost, operational reliability, and long-term value. 

8.2.5 The core findings from the analysis as detailed above are summarised in priority matrix 
Table 11 and Table 12 

Table 11. National / System-Level Recommendations’ Priority Matrix  

RECOMMENDATION TIMING 
EXPECTED 
IMPACT 

PRIORITY 
LEVEL 

Establish dedicated national funding stream for HGV 
charging infrastructure 

Short-term High 
Highest 
Priority 

Launch coordinated national grid 
reinforcement/upgrade programmes at freight 
“hotspots” 

Short-term High 
Highest 
Priority 

Accelerate regulatory reform and streamline planning 
for HGV charging infrastructure 

Short-term High 
Highest 
Priority 

Develop and disseminate transparent tariff and 
operational guidance for depot/shared/public charging 

Short-term Medium/High High 

Pilot and guide shared depot charging models (national 
pilots, guidance and support materials) 

Medium-
term 

High High 
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Table 12.  Regional Recommendations: Priority Matrix  

RECOMMENDATION TIMING 
EXPECTED 
IMPACT 

PRIORITY 
LEVEL 

Take on strategic regional convenor role (masterplan 
charging “hotspots” with stakeholders) 

Short-term High 
Highest 
Priority 

Facilitate and broker shared charging (including pilots 
and outreach to SMEs) 

Short-term High 
Highest 
Priority 

Create regional freight forum/network for ongoing 
stakeholder engagement and knowledge exchange 

Short-term Medium/High High 

Establish structured mechanisms for regional knowledge 
exchange, SME capacity building, and sharing of best 
practice 

Short-term High High 

Develop regional guidance on depot retrofit, civil 
requirements and planning, tariff transparency, and 
business case development 

Medium-
term 

Medium Medium 

Maintain advocacy and funding coordination role 
(nationally and locally) 

Ongoing High High 

 

8.2.6 The table below provides a summary of recommended actions and their expected impacts 
against the key barriers to BEV HGV uptake identified in this study. 

Table 13. Key Barriers, Recommended Actions and Expected Impacts 

KEY BARRIER RECOMMENDED ACTION EXPECTED IMPACT 

High capital and operational 
costs (esp. for private operators 
/ SMEs) 

Establish dedicated national 
funding streams for HGV 
charging infrastructure (targeted 
grants, concessional finance) 

Lowered financial barriers for 
operators and SMEs; 
accelerated infrastructure 
rollout 

Grid constraints and high 
reinforcement costs 

Launch coordinated national grid 
reinforcement and upgrade 
programmes at freight 
"hotspots" 

Reduced risk of grid bottlenecks 
and stranded assets; faster 
deployment in key areas; better 
national-regional coordination 

Lack of suitable charging 
infrastructure 

Plan a robust, fit-for-purpose 
infrastructure network (private 
depot, shared depot, public 
hubs) and develop regional 
guidance for depot retrofit, civil 
requirements, and planning, 
aligned with national standards 

Enables large-scale BEV HGV 
adoption across varied 
operational needs; consistent, 
standards-led rollout across 
regions 
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KEY BARRIER RECOMMENDED ACTION EXPECTED IMPACT 

Complexity and opacity of 
charging tariffs 

Develop and disseminate 
transparent tariff and guidance 
for depot/shared/public charging 

Improved operator confidence 
and business case certainty; 
faster commercial decision-
making 

Unfamiliarity with shared depot 
charging models 

Pilot and guide shared depot 
charging through national and 
regional programmes 

Increased asset utilisation; lower 
costs; improved SME access 

Planning, regulatory, and 
operational uncertainty 

Accelerate regulatory reform and 
streamline planning for HGV 
charging infrastructure 

Faster and more predictable 
infrastructure roll-out 

Stakeholder engagement, 
awareness, and trust deficits 

Regional freight forums, 
knowledge exchange, business 
case guidance, and proactive 
trust-building 

Accelerated uptake; reduced 
misconceptions and operational 
concerns 

Disparity in regional access to 
funding/infrastructure 

Nestrans acts as strategic 
regional convenor to masterplan 
charging ‘hotspots’ with 
stakeholders; advocate, broker, 
and coordinate funding; and act 
as market maker/intermediary; 
tailor best practices and funding 
bids 

Equitable, region-appropriate 
solutions; maximised 
participation 
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