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HGV Heavy Goods Vehicle ~ TMP Traffic or Transport
Management Plan
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LIST OF DEFINITIONS

Asset Utilisation Risk / Stranded Asset Risk: The risk that charging infrastructure or grid upgrades
installed in anticipation of future demand are under-utilised (not generating expected return),
resulting in sunk or “stranded” costs.

CAPEX (Capital Expenditure): Upfront costs for purchase, installation, and commissioning of charging
hardware, grid connection, civil works, and site preparation.

Charger Power Rating: Maximum electrical output, in kilowatts (kW) or megawatts (MW),
deliverable by a charger, key to matching varying operational needs of light/rigid and articulated
HGVs.

Charging Hub: A large, high-capacity public charging site equipped with multiple high-power chargers
(typically up to 1 MW each), serving fleets and individual operators on a pay-per-use or membership
basis.

Charging-as-a-Service: Business model in which operators pay to access charging infrastructure
owned / operated by a third-party provider, reducing their own CAPEX and operational burden.

Contingency (CAPEX / OPEX): Uplifts applied to cost projections to address optimism bias and
unknown/unplanned risk in infrastructure or operational expenditure.

Daytime / Top-up Charging: Charging battery electric HGVs during operational downtime in the
daytime, typically for shorter periods or partial charges, either at depots or shared/public facilities.

Depot Retrofit: In context of this study, the process of upgrading or adapting an existing HGV depot
to install and operate EV (electric vehicle) charging infrastructure, considering site layout, grid
connection, and operation requirements.

Distribution Network Operator (DNO): The regulated company responsible for operating and
upgrading electricity distribution networks supplying charging facilities.

Electrification Uptake: The proportion of the HGV fleet that transitions to battery electric vehicle
(BEV) technology over a defined timeframe.

External Trip / External Rigid or Articulated Vehicle Trip: In the context of this study, it is a trip
where either origin or destination of HGVs lies outside the Nestrans regional boundary.

Flex the Fence (Shared Depot Charging): Shared depot charging model where depot charging
infrastructure is provided within one operator’s depot (“inside the fence”) but with provision where
it is made available to third parties or partner fleets (“flexed” for shared or open access), especially
outside peak usage times, through temporary fencing.

—O-
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Grid Reinforcement: Investment and upgrades to electrical supply infrastructure (including
substations and high-voltage transformers) required to accommodate additional load for multiple
high-power chargers at sites such as hubs or depots.

Inside the Fence (Shared Depot Charging): Shared depot charging model where charging
infrastructure is located within the physical boundary (the “fence”) of a private operator’s own depot
that could be used by others if permitted and maintaining health and safety requirements of fleets.

Internal Trip / Internal Rigid or Articulated Vehicle Trip: In the context of this study, it’s a trip where
both the origin and destination of HGVs (Articulated or Rigid) are within the Nestrans regional
boundary.

NUTS3: Third and most detailed level of the Nomenclature of Territorial Units for Statistics (NUTS), a
classification system used by the European Union for statistical purposes — providing a detailed
breakdown of countries into smaller region.

OPEX (Operating Expenditure): Ongoing annual costs associated with running and maintaining the
depot and charging equipment, including energy, maintenance, insurance, fees, and staffing.

Outside the Fence (Shared Depot Charging): Shared depot charging model where charging
infrastructure is positioned outside a specific operator’s depot boundary, including public charging
hubs, shared-use depots, or en-route charging sites open to multiple users and operators.

Pre-empting demand: In context of this study, it is a principle of infrastructure deployment that
seeks to install charging capacity in anticipation of future fleet uptake, rather than solely responding
to current demand, thereby future-proofing networks and avoiding constraints.

Shared Depot Charging: A charging provision model where multiple freight operators have access to
a common charging facility (the depot), enabling both overnight and daytime / top-up charging of
BEV HGVs. Facilities may be purpose-built or retrofitted for shared use.

SME (Small and Medium-sized Enterprise): Freight / logistics business with a size typical of the
majority of NE Scotland operators (less than 10 owned HGVs), often with limited resources and
infrastructure investment ability.

Tariff / Charging Tariff: The rate charged per unit of electricity (p/kWh or £/kWh) at charging points,
varying between depot, shared, and public charging locations.

Zero Emission HGV and Infrastructure Demonstrator (ZEHID): A funding program supporting pilot
and early-adoption projects for BEV HGVs and associated charging infrastructure.

—O-
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INTRODUCTION

Background and Context

This Study for Nestrans is focused on exploring the potential for electrification of heavy goods
vehicle (HGV) fleets in the North East (NE) of Scotland. This report builds directly upon the
work undertaken in Stages 2 and 3 of the Study, which characterised freight movements in
NE Scotland and investigated barriers and opportunities related to battery electric vehicle
(BEV) HGV transition, respectively. The Study context reflects Scotland’s National Transport
Strategy:, the operational distinctiveness of NE Scotland’s short-haul, port-linked, and small
to medium sized enterprise (SME)-dominated HGV sector, and the imperative to coordinate
public and private action to facilitate the transition to decarbonised freight in NE Scotland.

Objectives of Stage 4 of the Study

The objective of Stage 4 of this Study is to provide an integrated, scenario-based roadmap for
the rollout of battery electric vehicle (BEV) HGV charging infrastructure in North East Scotland
over the Short (1-3 year) and Mid-term (3-5 year) periods, grounded in prior evidence and
collaborative engagement.

Building on the comprehensive understanding of freight movements, market readiness, and
infrastructure barriers (Stages 2 and 3), Stage 4 seeks to synthesise findings and co-develop
actionable scenarios and recommendations for effective HGV electrification, specifically
related to the required charging infrastructure to support projected BEV HGV fleets and the
associated costs of that infrastructure.

In detail, the objectives are to:

Define scenario-based infrastructure pathways: Combine data analysis and stakeholder
evidence to establish realistic and distinct charging infrastructure rollout scenarios, spanning
depot-based, en-route, and shared-use / clustered provision models for different HGV
segments (e.g. small rigid, large rigid, articulated HGVs).

Segment uptake and infrastructure rollout: Develop and assess scenarios for different HGV
segments, and for each, determine the scale and type of infrastructure likely to be needed
within both Short-term (1-3 years) and Mid-term (3-5 years) timeframes.

Quantify infrastructure requirements: Assess, under each scenario, the expected quantity and
type of charging infrastructure required per HGV segment, including consideration for pre-
empting demand at en-route / public charging locations.

Evaluate commercial implications and cost splits: Undertake commercial analysis of
infrastructure costs for each scenario, comparing depot-based, public, and shared-depot
charging business models, and analyse private / public investment splits.

Identify public intervention needs: Analyse which scenarios may benefit from, or require,
public sector support or interventions, by examining outcomes of commercial analysis and
assessing whether public sector intervention could hasten charging infrastructure rollout.
Deliver qualitative policy assessment: Apply a qualitative assessment framework to evaluate
proposed interventions’ projected impacts and opportunities for NE Scotland’s logistics sector,
referencing prior study analysis on persistent barriers.

1 https://www.transport.gov.scot/publication/national-transport-strategy-2
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O Test and sense check scenarios and recommendations: Test and sense check resultant
analysis and recommendations via a workshop format and refine analysis and
recommendations as appropriate, providing clear insight on commercial, technical, and policy
factors that could accelerate (or constrain) NE Scotland’s BEV HGV transition.

13 Structure of this Report

1.3.1  This reportis structured as follows:

—O-

o

Section 2 — Methodology and Scenario Approach: Outlines the evidence-based
analytical framework adopted for Stage 4, including scenario modelling, integration
of outputs from earlier project stages, and the ongoing role of stakeholder
engagement.

Section 3 - Scenario Development: Details the rationale and dimensions
underpinning scenario building, covering HGV segment differentiation, charging
infrastructure models (depot, destination / en-route, shared depot), and narrative
scenario descriptions across short- and mid-term timeframes.

Section 4 — Fleet Model Outputs: Expected Rollout of Charging Infrastructure:
Summarises scenario assumptions, applies a ‘pre-empting demand’ principle for
en-route charging, and identifies the quantity, technology, and types of charging
infrastructure to support projected BEV HGV uptake.

Section 5 — Commercial and Cost Assessment of Charging Infrastructure: Presents
commercial modelling for key scenarios, including breakdowns of capital and
operational expenditures, scenario cost comparisons relevant to operators and
stakeholders, and key commercial risks.

Section 6 — Public / Private Infrastructure Split, Funding Needs, and Further
Market Commentary: Discusses the commercial barriers of HGV charging
infrastructure rollout, the allocation of funding responsibilities and further
commentary on Market Readiness and Development of BEV HGV charging
infrastructure.

Section 7 — Public Sector Interventions and Stakeholder Validation: Synthesises
barriers and opportunities from project evidence and engagement; sets out a
portfolio of policy and regulatory options; and describes stakeholder validation of
the proposed public sector interventions.

Section 8 - Conclusions and Recommendations: Draws together scenario
assessment findings, sets out recommendations, and defines next steps for
implementation.

Stage 4 — Scenario development for charging infrastructure and analysis of policy interventions GB01T25C46
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2. METHODOLOGY AND SCENARIO APPROACH

2.1 Overview of Methodology

2.1.1 The Stage 4 methodology is designed to deliver a robust, evidence-based assessment of
charging infrastructure rollout for BEV HGVs in North East Scotland, focusing on both Short
(1-3 years) and Mid-term (3-5 years) timeframes. This approach is focused on integrating
data-driven analysis and real-world stakeholder insights gathered during Stages 2 and 3 of
this Study, ensuring that scenario development and recommendations are contextually
relevant and actionable.

2.1.2  Central to this Stage is the use of a scenario-based analytical framework — drawing from
actual freight movement data and characteristics of BEV HGV and associated infrastructure
rollout within NE Scotland. The outputs of Stage 4 aim to provide a structured foundation for
future regional decision-making. Figure 1 below provides a high-level schematic, explaining
the study methodology at a glance.

Figure 1. High-level schematic of Stage 4 Methodology

Inputs: Stage 2, Stage 3,
Stakeholder Engagement

Scenario Framing

BEV Uptake Projection Charging Infrastructure
Scenarios Scenarios

Scenario Modelling &
Analysis Tool

Charging Infrastructure
Outputs to Support
Projected BEV HGV Fleets

Commercial Analysis

Policy Interventions

Stakeholder Review

Recommendations &
Roadmap
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Stage 4 —

Scenario-Based Analysis Framework

The study approach uses a two-dimensional framework to analyse possible future scenarios
of uptake of electric heavy goods vehicles (HGVs) in North East Scotland. This involves looking
at:

Different Types of HGVs: Each scenario carefully considers the transition to electric vehicles
for both high-level types of HGVs, Rigids and Articulated trucks, to reflect the wide variety of
vehicle fleets and their different operational needs in the region.

Types of Charging Solutions: The scenarios also vary based on the type of charging facilities
provided. Several options are explored, including charging only at private depots, a
combination of depot-based and charging at destinations or along key routes, and shared
charging depots hosted by one organisation that can be used by other hauliers.

Across both dimensions, scenario development explicitly incorporates a "pre-empting
demand" principle, particularly for destination / en-route charging, reflecting stakeholder
feedback on avoiding future bottlenecks and building resilience as uptake accelerates.

Each scenario evaluates:

The volume and mix of expected BEV HGVs by segment and period,

The corresponding quantity and type of charging infrastructure required,

Subsequent commercial modelling analysis investigates high-level cost implications of the
charging infrastructure across different scenarios.

Throughout, analysis from Stage 3 and ongoing literature review are used to assess the
relative merits and challenges of each scenario.

Data Sources and Integration of Stage 2 and 3 Outputs
The Stage 4 analysis synthesises a broad evidence base established in earlier study phases:

Stage 2 outputs: Baseline NE Scotland HGV fleet composition, movement patterns, and key
operational characteristics segmented by vehicle type and geography.

Stage 3 outputs: Insights into market and commercial readiness for BEV HGV transition,
charging infrastructure business models, and the identification of barriers and key enablers
through literature and stakeholder engagement.

Stakeholder Feedback: Themes and barriers distilled from engagement to inform assessment
criteria and scenario realism.

By integrating these data sources, the scenario outputs are evidence-based and tailored to
current and anticipated needs of NE Scotland's freight and logistics sector.

Scenario Modelling Tool: Summary

SYSTRA developed a bespoke BEV HGV Demand Forecasting Tool to estimate future charging
infrastructure needs for electric HGVs in North East Scotland. The tool models daily charging
demand by vehicle type and scenario, distinguishing depot and public charging based on
typical regional HGV operations. Key data inputs include projected BEV uptake, trip patterns,
charging location types, power ratings, and real-world vehicle segmentation data. The model

Scenario development for charging infrastructure and analysis of policy interventions GB01T25C46
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outputs underpin scenario analysis for fleet transition, infrastructure planning, and
commercial evaluation.

Please refer to Appendix A: Scenario Modelling Tool: Design and Assumptions for full details
of the modelling tool’s design, method, and input assumptions.

SCENARIO DEVELOPMENT

Rationale and Dimensions for Scenario Building

The trajectories of both BEV HGV uptake in the NE Scottish fleet and the supporting charging
infrastructure under different charging scenarios are currently unknown, as the market is in
an early stage of development.

The primary aim of scenario development is to project realistic and evidence-based
trajectories for BEV HGV uptake and associated charging infrastructure provision, tailored for
the region’s operating characteristics, funding landscape, and regulatory context. The
scenarios are then used to investigate differences between HGV uptake and associated
infrastructure provision. The scenarios are designed to:

Reflect the near-universal industry consensus that depot-based charging will be the principal
charging solution for BEV HGVs in the short to medium term (1-3 and 3-5 years).

Recognise distinct operational requirements and fleet compositions in NE Scotland, especially
the predominance of SMEs and shorter-haul / port-linked operations.

Incorporate the “pre-empting demand” principle for public and shared infrastructure,
especially to futureproof for anticipated growth in longer-haul and articulated HGV
operations.

Ensure assumptions and scenario configurations are grounded in evidence from freight
movement patterns, charging technologies, and identified barriers / enablers already detailed
in Stages 2 and 3 of the Study.

Timeframes: Short-Term (1-3 Years) vs. Mid-Term (3-5 Years)
Two distinct planning horizons are adopted:

Short-Term (1-3 Years): Focuses on early BEV HGV deployments, primarily in smaller rigid
vehicle fleets using depot-based charging, and drawing on Stage 2 evidence that the significant
majority of HGV trips in NE Scotland fall within single-charge ranges for modern BEVs, provided
depot charging is available.

Mid-Term (3-5 Years): Projects moderate acceleration in uptake, including the initial
penetration of larger / long-haul HGVs and increased relevance of public and shared charging
infrastructure, contingent upon funding, regulatory changes, and market learning.

HGV Segment Differentiation

The scenario analysis distinguishes HGVs by operational segment, reflecting the varying
technological readiness, use cases, and suitability for electrification identified in both
literature and stakeholder engagement. Several core learnings and considerations from
earlier project stages influence the subsequent scenario analysis — Table 1 below illustrates
how prior Study stages influence the scenario development.

Stage 4 — Scenario development for charging infrastructure and analysis of policy interventions GB01T25C46
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HGV categories

Official BEV HGV
forecasts

Sizes of fleets

Availability of
funding

HDV CO2
regulations

3.3.2

Table 1. Summary Table of BEV HGV Scenarios rationale

TOPIC CORE LEARNINGS / CONSIDERATIONs [ 71 TH'S INFLUENCES SCENARIO

Early adoption of battery-electric HGVs
is likely in smaller vehicle segments,
focused on urban or local delivery routes
with regular schedules.

The UK Climate Change Committee
forecasts 6% of the national HGV fleet
will be electric by 2030, though actual
uptake in NE Scotland may lag unless
decisive action is taken

Fleet size is a key driver for technology
transition; larger organisations are likely
to lead in adoption, whilst SMEs may
face greater barriers, particularly in
relation to cost.

Access to funding is critical for early

electrification, particularly for SMEs;
adoption will remain limited without
adequate support or incentives.

The European Union’s revised heavy
duty vehicle emissions regulations
require substantial reductions in CO>
emissions from new vehicles by 2030,
aligning with upcoming UK deadlines.

The resultant three BEV HGV Uptake scenarios are:

O BAU Trajectory:

Scenarios should prioritise electrification
for rigid HGVs and urban / regional
operations in the early years, except where
targeted funding (e.g. ZEHID, Market
Readiness Fund, Consortium Builder
Funding from Transport Scotland) enables
different patterns.

As the current percentage of BEVs within
the total fleet in Scotland lags behind the
UK average, this official UK forecast from
the CCC should be treated as a high uptake
scenario for NE Scotland.

Scenario analysis should account for faster
uptake by large fleets and slower adoption
amongst SMEs, shaping assumptions on
fleet composition and overall regional
uptake.

Scenarios should compare the impact of
strong funding support versus limited or
absent support mechanisms, especially for
smaller fleet operators.

These regulatory targets should be
incorporated as key milestones in the mid-
range scenario, influencing timing and
scale of required infrastructure and vehicle
uptake.

° Assumes slow BEV HGV uptake, primarily limited to rigid vehicles with depot-
based charging. Very limited public charging rollout expected under this
scenario. Total BEV HGVs as percentage of total HGV fleet in NE Scotland to
be 1% by 2030; considered a low ambition scenario.

O Moderate Uptake:

—O-
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° Aligns with stronger regulatory levers (e.g. emissions targets), requiring not
only depot-based rollout but also accelerated investment in public high-
powered charging and shared depot charging to ensure compliance,
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especially for articulated and long-haul segments. Total BEV HGVs as
percentage of total HGV fleet in NE Scotland to be 4% by 2030.

O High Uptake:

34

341

° Envisages significant funding and / or supportive policies leading to more
rapid uptake, a greater mix of articulated and rigid HGVs transitioning to BEV,
and a corresponding need for both shared depot and enhanced public
charging. Total BEV HGVs as percentage of total HGV fleet in NE Scotland to
be 6% by 2030, matching CCC’s balanced pathway projection.

Charging Provision Scenarios

The development of charging provision scenarios for BEV HGVs in North East Scotland is

driven by both market realities and evidence-based projections for fleet transition. To reflect
operational diversity and forecast infrastructure needs, this section outlines distinct models
for charging provision across key timeframes and HGV segments. Table 2 below outlines how
some core learnings and considerations from previous project stages influence the
development of charging infrastructure scenarios.

TOPIC

Prominence of
depot
charging

“Pre-emptive
demand”
Public
charging

Impact of
shared depot
charging

Underlying
charging
assumptions

Matching
charging
scenarios

—O-
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Table 2. Summary Table Charging Infrastructure provision scenario rationale

CORE LEARNINGS / CONSIDERATIONS

There is near-universal agreement that charging at
base depots will be the primary method of charging
for electric HGVs, particularly through to 2030. Depot
charging is convenient for operators and supports
improved total cost of ownership.

Currently, there is no public charging network for
HGVs in North East Scotland. However, such facilities
will be necessary for longer distance or heavier
vehicles. It is important to plan for these needs
before demand materialises.

The concept of depots being shared by multiple
operators for charging is a new and largely untested
commercial model in North East Scotland, but one
that potentially helps solve the large cost
implications of charging infrastructure provision.

Commercial and technical modelling needs to rely on
a set of clear assumptions, such as battery size, ratio

of depot versus public charging, charger numbers per
vehicle, and frequency of charging events.

It is not practical nor meaningful to examine every
possible combination of BEV and charging uptake.

HOW THIS INFLUENCES

SCENARIO ANALYSIS

All scenarios should assume
depot-based charging is the
dominant approach in the near
to mid-term.

Scenarios should include forward
planning for the phased
introduction of public HGV
charging, ensuring deployment
anticipates future demand.

Scenario analysis should include
high-level, assumption-based
models for shared depot
charging to explore its future
potential.

Scenarios need to be
constructed using transparent
and evidence-based assumptions
to ensure clarity and realism in
infrastructure projections.

The scenarios analysed will align

vehicle uptake trajectories with
corresponding appropriate

GB01T25C46



HOW THIS INFLUENCES
TOPIC CORE LEARNINGS / CONSIDERATIONS SCENARIO ANALYSIS

Instead, charging scenarios will be “matched” to charging infrastructure
logical vehicle adoption patterns. pathways.

3.4.2  The resultant three charging infrastructure scenarios are:
O Depot-based prominent:

Charging for electric HGVs is assumed to be provided almost exclusively at
each operator’s own depot, meeting both overnight and daytime charging
needs. This approach aligns with prevailing industry expectations and
operator preferences, as depot-based charging is widely regarded as the
most practical, cost-efficient, and easily managed solution in the short to
medium term. Under this scenario, public or shared depot charging
infrastructure is minimal or not considered .

O Depot-based with shared depot charging:

In addition to individual depot charging, select charging facilities are shared
between operators, either through collaborative arrangements or as
commercial charging hubs, providing greater flexibility for companies that
may lack resources for dedicated infrastructure. This scenario explores
emerging business models for shared depot charging deployment,
potentially lowering barriers for smaller fleets, such as high initial costs and
enabling wider access to charging whilst maintaining a focus on depot-based
operations.

O Depot-based with public charging:

° This scenario maintains depot-based charging as the primary method but
introduces a limited network of public charging stations at key locations. The
addition of public infrastructure, deployed on a “pre-emptive demand” basis,
is designed to support the evolving needs of operators, especially for longer-
distance journeys and diverse operational patterns, helping to future-proof
the region’s charging network as fleet electrification progresses.

3.5 Scenario Matrix and Narrative Descriptions

Given the correlation between BEV HGV uptake and required infrastructure discussed above,
and to avoid overcomplicating analysis with excessive permutations (some of which may lack
practical relevance), a matched approach is adopted, as outlined in Table 3 below.

—O-
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Table 3. Scenario Matrix

_ CHARGING INFRASTRUCTURE SCENARIOS

Depot-based Depot-based with B

. . with public
predominant shared charging e
Business as Usual

BEV UPTAKE Trajectory v
SCENARIOS

Moderate

Transition ‘/

High Uptake v v v

3.5.1

3.5.2

3.5.3

—O-

Stage 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.

In developing the scenario matrix for this study, a matched approach was adopted to ensure
that vehicle uptake assumptions and charging infrastructure options are both logical and
relevant.

Scenarios are paired to reflect realistic market evolution, aligning charging infrastructure
rollout with anticipated levels of electric HGV adoption. For instance, extensive public
charging is not considered in low-uptake scenarios, whilst infrastructure is scaled
appropriately in high-uptake conditions to ensure operational feasibility. This approach
focuses the analysis on practical infrastructure requirements and investment needs, with
options for high-uptake scenarios enabling assessment of different models, such as shared
depots versus accelerated public charging. All scenarios investigate the required charging
infrastructure contextualised in the timeframe up to 2030.

Scenario development for charging infrastructure and analysis of policy interventions GB01T25C46
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4.

4.1

4.1.1

4.1.2

4.13

4.2

4.2.1

FLEET MODEL OUTPUTS: EXPECTED ROLLOUT OF
CHARGING INFRASTRUCTURE

HGV Fleet Assumptions — Current Fleet

The total licensed HGVs in North East of Scotland were 3,800 (as of March 2025)2. However,
the total HGV fleet operating in NE Scotland in a given weekday is calculated as 17% of total
Scotland figure of 36,500, resulting in a total 6,205. This is to reflect the freight movement
proportion in the region rather than only the vehicles licensed in the region.

NE Scotland hosts major freight intensive sectors as noted in the Stage 2 report which creates
disproportionately higher freight demand; hence, a higher percentage of HGVs operating in
the region than those licensed was considered for calculation.

From the Stage 2 report, using data on the number of HGVs that visit Aberdeenshire or
neighbouring NUTS3 zones per year, this figure is split into rigid (56.9%, 3,533) and articulated
(43.1%, 2,672) vehicles for the total HGV fleet.

HGV Fleet Modelling Output — Projected BEV Fleet

The three BEV uptake scenarios, as detailed in previous sections, were utilised to project the
number of BEVs in future years, in the North East of Scotland. Considering the current total
HGV fleet size, as detailed above, the total projected HGV BEV fleet numbers under each
uptake scenario are presented in Table 4.

Table 4. Total projected BEV HGVs in NE Scotland

- BUSINESS AS USUAL MODERATE TRANSITION HIGH UPTAKE

2025
2026
2027
2028
2029

2030

4.3

43.1

—O-

Stage 4 —

Rigid BEV Artic BEV Rigid BEV Artic BEV Rigid BEV Artic BEV
7 1 30 2 54 4
19 2 50 4 81 6
31 3 65 6 100 9
42 4 94 9 145 13
54 5 158 16 262 26
65 7 227 24 389 42

BEV HGV Fleet Assumptions — Base Locations

The projected BEV HGV fleet is allocated to a base location, which is used to determine
demand for charging at depots in the Nestrans area, depots elsewhere, and those with no

2 https://www.gov.uk/government/statistics/vehicle-licensing-statistics-january-to-march-2025
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depot, the latter of which will require either shared or public charging options. This allocation
is shown in Table 5. This assumptions of splits of internal vs external trips below are based on
SYSTRA estimates of trends of HGV movements, drawing from previous extensive SYSTRA
experience in fleet modelling, and these were further validated via stakeholder engagement.

Table 5. Allocation of BEV HGVs to Base Locations

_ DEPOT IN NESTRANS DEPOT ELSEWHERE NO DEPOT

Internal Rigid Trips 85% 5% 10%
External Rigid Trips 60% 35% 5%
Internal Artic Trips 90% 10% 0%
External Artic Trips 60% 40% 0%

4.4 BEV HGV Fleet Assumptions — Depot Charging Requirements

4.4.1 The charging requirements of BEV HGVs requiring a depot charge is split between overnight
and daytime use, as per the proportions in Table 6 (these estimates are based on findings
from the Stage 2 and 3 reports and were further validated via rounds of stakeholder
engagement which included a BEV HGV feasibility study findings workshop that was
conducted for the project in Aberdeen). Table 7 provides resulting numbers of projected BEV
HGVs with a depot requiring an overnight charge at their own depot; further model outputs
for the projected number of BEV HGVs for the other charging scenarios are provided in
Appendix B: Number of BEV HGVs requiring DIFFERENT types of charging infrastructure.

Table 6. Overnight vs Daytime Use of Depot Charging

HGV CHARGING NEED RIGID BEV ARTIC BEV

Demand for overnight charging in Nestrans own-depots 97.5% 92.6%

Demand for daytime charging in own Nestrans depots 2.5% 7.4%

Table 7. Number of HGV BEV with depot in Nestrans - Overnight Charging at Own Depot

- BUSINESS AS USUAL MODERATE TRANSITION HIGH UPTAKE

Rigid BEV Artic BEV Rigid BEV Artic BEV Rigid BEV Artic BEV

0,

;’E‘\’/f Total 97.5% 92.6% 97.5% 92.6% 97.5% 92.6%

2025 5 0 22 2 38 3

2026 13 1 35 3 57 4

2027 22 i 46 4 71 6
Stage 4 — Scenario development for charging infrastructure and analysis of policy interventions GB01T25C46
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2028
2029

2030

4.5

45.1

4.5.2

453

454

455

- BUSINESS AS USUAL MODERATE TRANSITION HIGH UPTAKE
30 3 66 6 103 9

38 4 111 11 185 18

46 5 160 17 275 29

Charging Infrastructure Inputs and Assumptions

Charging infrastructure requirements have been calculated based on ‘charge delivered’,
which represents a scenario where charge is delivered in the most optimal method possible.
This serves as a way to estimate a lower bound minimum number of chargers, though real-
world implementation should consider the duty cycles and charging requirements of BEV
HGVs, which may require additional charging infrastructure.

The analysis of charging infrastructure requirements has assumed a 1 to 1 ratio of chargers to
vehicles for overnight depot charging, with shared and public chargers being provided by
higher rate chargers at a lower ratio of chargers to vehicle (but in excess of the ‘minimum
chargers’ requirement of the ‘charge delivered’ analysis).

The 1:1 ratio of chargers assumption for depot charging was adopted to ensure that overnight
depot charging reliably supports operators’ scheduling needs and maximises vehicle
availability. A 1:1 ratio of chargers to vehicles at depots enables each HGV to fully recharge
during non-operational hours, accommodating operator preference and simplifying fleet
logistics without introducing queuing or downtime. The 1:1 ratio also aligns with current
models of depot charging provision.

The charging power ratings presented were chosen to reflect both current industry practice
and anticipated developments in HGV charging technology. Lower power rates for overnight
charging at operators’ own depots (50kW for rigid vehicles and 100kW for articulated
vehicles) are appropriate given the extended dwell times available during non-operational
hours, allowing for cost-effective and grid-friendly recharging. In contrast, higher charging
rates (400kW) are assumed for daytime depot, shared depot, and rapid charging scenarios,
supporting faster turnaround for vehicles with limited charging windows. A higher charging
rate (1,000kW, or 1MW) is allocated to en-route public chargers, in line with emerging ultra-
rapid charging infrastructure via megawatt charging systems (MCS).

The charging power ratings assumed are shown in Table 8.

Table 8. Charger Rates by Charge Type and Vehicle Type

TYPE OF CHARGING RATE (KW)

Own Depot Overnight — Articulated vehicles 100
Own Depot Overnight — Rigid 50
Own Depot Daytime — Rigid and Articulated 400
Stage 4 — Scenario development for charging infrastructure and analysis of policy interventions GB01T25C46
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4.6

4.6.1

4.6.2

4.6.3

TYPE OF CHARGING RATE (KW)

Shared Depot 400

En-Route (Public) 1,000

Scenario Modelling Outputs for Quantities and Types of Charging
Infrastructure

Charging infrastructure scenarios were “matched” to the BEV HGV uptake scenarios. The e-
HGV Demand Forecasting Tool produced charging scenario modelling outputs for the
matched BEV HGV uptake scenarios, which produced the quantities and types of charging
infrastructure required under each scenario.

These results were further contextualised to reflect “real world” provision — for example, if
50 depot chargers were proposed, the assumption is that this would be split over 5 sites, with
10 chargers per site. For public charging provision, it was assumed that chargers would be
provided in a hub formation, providing the charging infrastructure pre-empting demand,
reflecting real-world installation of public BEV HGV charging infrastructure which are
currently being rolled out in hub formations.

Table 9 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 9. Forecasting Model Output — Quantities and types of required charging infrastructure

SCENARIO QUANTITY AND TYPES OF REQUIRED CHARGING INFRASTRUCTURE

O Depot charging distribution: 5 small depot sites, each for up
to 10 battery electric vehicles
O Overnight depot charging quantity and power: 10 chargers

BAU Scenario — Depot per depot (9 x 50 kW and 1 x 100 kW per depot)
charging and limited shared O Shared daytime charging provision: 1 fast charger (400 kW)
depot charging per depot, accessible to multiple users

O Public charging distribution: Not applicable

O Public charging power: Not applicable

O Total chargers: 55 across 5 sites

Moderate Transition o
Scenario — Depot charging
and public charging hubs

—O-

O Depot charging distribution: 18 small depot sites, each for

up to 10 vehicles

Overnight depot charging quantity and power: 10 chargers

per depot (9 x 50 kW and 1 x 100 kW per depot)

O Shared daytime charging provision: Not applicable

O Public charging distribution: 1 public hub at 1 site with 10
chargers for trucks without a depot or for en-route charging

Stage 4 — Scenario development for charging infrastructure and analysis of policy interventions GB01T25C46
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SCENARIO QUANTITY AND TYPES OF REQUIRED CHARGING INFRASTRUCTURE

O Public charging power: 10 ultra-rapid chargers (1,000 kW
each) at public hub

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

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

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

High Uptake Scenario, O Shared daytime charging provision: Not applicable
Option A — Depot charging O Public charging distribution: 1 large public hub with 20
and public charging hubs chargers for trucks without a depot or for en-route charging

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

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

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

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

Hig'} Uptake Scenario, ) O Shared daytime charging provision: Not applicable
0p;'°" Bt_ Dep::: Ch:rg"_'g O Public charging distribution: 2 public hubs with 10 chargers
::ov?:;: erpublic charging each for trucks without a depot or for en-route charging

O Public charging power: 20 ultra-rapid chargers (1,000 kW
each) across two public hubs

O Total chargers: 320 at depots and 20 at public hubs (340
total)

O Depot charging distribution: 32 depot sites, each for up to
10 vehicles plus 1 shared charger per depot
O Overnight depot charging quantity and power: 10 chargers

High Uptake Scenario, per depot (9 x 50 kW and 1 x 100 kW per depot)
Option C - Depot charging O Shared daytime charging provision: 1 fast charger (400 kW)
and shared depot charging per depot, accessible to multiple users

O Public charging distribution: Not applicable

O Public charging power: Not applicable

O Total chargers: 355 across 32 depot sites

—O-
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4.6.4

5.1

5.1.1

000O0O

5.2

5.21

5.2.2

5.2.3

5.2.4

Amongst all above scenarios, the “pre-emptive demand” approach has been used for all
shared-depot and / or en-route charging provisions; for depot charging, the original
forecasted demand has been catered for. This is because, in principle, the charging Hubs are
purposefully provided with a greater number of high-powered chargers to improve the
commercial viability and future proofing, reflecting real-world implementation.

COMMERCIAL AND COST ASSESSMENT OF CHARGING
INFRASTRUCTURE

Infrastructure Provision — Cost Modelling by Scenario

To assess the commercial viability of BEV HGV rollout in NE Scotland, commercial analysis was
carried out on the proposed charging infrastructure for each of the scenarios specified above,
reiterated here for clarity:

BAU Scenario — Depot charging and limited shared depot charging

Moderate Transition Scenario — Depot charging and public charging hubs

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

High Uptake Scenario, Option B — Depot charging and greater public charging provision
High Uptake Scenario, Option C — Depot charging and shared depot charging.

Key Costed Components

Project Planning, Design, Fees

This cost category includes expenses related to preliminary surveys, design, project
management, and statutory or regulatory obligations. Specifically, it covers site surveys (e.g.,
topographical), layout design, supporting studies like a Traffic or Transport Management Plan
(TMP), Risk Assessment and Method Statement (RAMS), and the preparation of a Design Risk
Register as required by Construction Design and Management (CDM) regulations. Additional
elements include utilities searches, stakeholder engagement, planning application support,
insurance, and other necessary statutory fees.

A standard rate - typically 15% of the total site capital expenditure (CAPEX) cost is applied to
account for these activities. The 15% markup applied to project planning, design, and
statutory fees is based on established industry norms and benchmarked costing for
infrastructure projects at the preliminary design and feasibility stage (e.g., RIBA Stage 1-2).

Commissioning, including installation, onboarding, and testing of EV chargers and electrical
equipment, is also captured here and is applied as a 10% markup on the charger cost total.
10% is in-line with more recent UK based EV charging infrastructure deployment projects.

CAPEX Components

The capital expenditure for each depot is broken down into several major areas:

O Charger Equipment

—O-
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° DC and AC Chargers: Costs for installing a mix of vended EV chargers (e.g.,
400kW DC, 100kW DC, 50kW DC units), as well as metering pillars for both
AC and DC systems.

° Cost Estimates: For example, a 400kW DC charger is budgeted at £75,000 per
unit, a 100kW DC charger at £25,000, and a 50kW DC charger at £15,000 per
unit. Metering pillars for DC chargers are around £10,500 per site and for AC
chargers around £1,500 per site®.

O Electrical Supply and Infrastructure

° Transformer Installation: Includes supply and installation of appropriate
transformers (e.g. ground-mounted units for different capacity ranges), with
costs ranging from about £36,000 to £40,000 per site, assuming there is an
available substation with the required capacity.*

° Cabling and Connections: Costs associated with ducting, trenching, and
cabling for power distribution within the site.

O Civil Works and Site Preparation

° Parking Space and Layout: Provision for HGV bays (meeting guidelines such
as BSI Flex 2071%), site signage, line marking, bollards, walkways, and
accessibility enhancements. For example, following from recent UK examples
parking spaces are costed at £4,000 per HGV space, with further allocations
for pedestrian paths and civil works.®

° Lighting, Roadways, and Amenities: Upgrades to site lighting, construction /
expansion of roadways (priced per linear meter), amenities (toilet / welfare
block and utilities at £50,000 per site)’, and site fencing or gates are included.

° Environmental Mitigations: Allowance for drainage, biodiversity / habitat
measures, and landscaping is provisionally set at £50,000 per site to address
local environmental requirements. This is an indicative figure based on

3 These cost estimates are based on extensive data collected by SYSTRA on typical costs for various
charging infrastructure components and for different charging infrastructure powers across several
previous engagements. The costs as specified have been sense-checked and supported by public and
private sector stakeholders.

4 statement of Methodology and Charges for Connection to Southern Electric Power Distribution PIc’s
Electricity Distribution System, Scottish and Southern Electricity Networks. Current charges, effective
from 30" November 2022.

51BSI, Flex 2071:2022 — Electric vehicle wireless power transfer — Parking bay specification and interface,
- the document sets out dimensional and accessibility standards for HGV EV parking bays, including
recommended bay sizes (minimum 19 m x 3 m), pedestrian paths, and layout guidance. It covers safety,
signage, line marking, and bay overlap allowances to support compliant, flexible site designs for EV
charging infrastructure.

6 Allowing for a minimum 1.2 m walkway, a worked example of a combined bay and walkway area of c.
22.6 mx 6.0 m (135.6 m?) at £30/m? would approximate £4,068 per bay. This £30/m? rate is an indicative
planning-level allowance for marking, minor surfacing works on an existing depot site or pre-prepared
base. Where bays are arranged in groups, overlaps between adjacent bays and angled layouts can
reduce net area per bay.

7 This is an indicative value based on a small basic quality block, with single separate male / female
facilities and a single separate disabled wheelchair accessible WC of approximately 23m? at £2,172/m?
as per Rating Manual section 5a: Public conveniences, UK Government Valuation Office Agency.
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o

5.25

5.3

531

5.3.2

—O-

Stage 4 —

typical sustainable drainage systems (SuDS) and ecological measures for a
typical 10 space site, and may vary significantly with site conditions,
regulatory approvals, discharge constraints, and design scope. Final costs
would be confirmed following site investigations, SuDS strategy
development, and consultation with the approving authority.

Contingency Allowances

° 44% contingency applied to CAPEX reflecting optimism bias and the
uncertain early feasibility phase (in line with default Feasibility stage
optimism bias at default STAG uplift (roads)/ RIBA Stage 1-2 designs.)

OPEX Components

Operational expenditure (OPEX) encompasses the recurring annual costs necessary to
maintain and run the depot and charging infrastructure. Key elements include:

Electricity Consumption: Energy usage for vehicle charging and other operation of site
infrastructure.

Maintenance: Scheduled and responsive maintenance for charging equipment, transformers,
switchgear, site lighting, fencing, and other physical infrastructure.

Insurance and Business Rates: Site insurance and business rates, with an assumed 10%2 uplift
to account for enhanced risk and activity.

Communication, Control, and Reporting: Systems for real-time site monitoring, control,
telemetry, and reporting.

Transaction Fees: If public charging or payment systems are implemented, card reader or app
platform fees may be present, although these are often inapplicable for internal fleets that
solely use depot-based charging infrastructure.

Amenities and Cleaning: If provided, ongoing costs for hygiene and consumables in welfare
facilities, and water / sewer / wastewater services (typically £10,000 and £1,500 per site per
year, respectively®), though these are excluded if existing amenities are deemed adequate.
Contingency: A 10%'° uplift is applied to the OPEX to allow for unplanned costs, inflation, or
local site-specific requirements.

Results of Scenario-based Commercial Analysis

In consideration of the cost components outlined in the section above, commercial analysis
was undertaken to understand the costs of the scenario-based EV charging infrastructure
provision for the projected numbers of BEV HGV fleets.

Table 10 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 11 below then provides these results for the

8 In line with standard UK cost-planning guidance and benchmarking for new transport infrastructure
projects.

° These rates are in line with existing Business rates charges of Aberdeenshire Council.

10 |n line with standard UK cost-planning guidance and benchmarking for new transport infrastructure
projects. This is in lieu of specific optimism bias values for OPEX in Green Book guidance.
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combination of depot and public charging infrastructure where scenarios include both
charging types.

5.3.3 Full results for each of the scenarios divided into the CAPEX and OPEX cost components are
available in Appendix C: Detailed commercial cost tables for charging infrastructure
scenarios.

Table 10. Cost Comparison Across Scenarios split by Depot-Based Charging and Public Charging

SCENARIO DEPOT-BASED CHARGING PUBLIC CHARGING

Grand Total Annual OPEX Grand Total Annual OPEX
CAPEX (incl. (incl. CAPEX (incl. (incl.
contingencies) contingency) contingencies) contingency)
BAU Scenario — Depot
charging and limited shared £5.19m £1.05m - -

depot charging

Moderate Transition
Scenario — Depot charging £15.84m £4.12m £9.19m £0.72m
and public charging hubs

High Uptake Scenario, Option
A — Depot charging and £28.16m £7.13m £13.98m £1.18m
public charging hubs

High Uptake Scenario, Option
B — Depot charging and

. . £28.16m £7.13m £18.34m £1.27m
greater public charging

provision

High Uptake Scenario, Option
C — Depot charging and £33.24m £7.55m - -
shared depot charging

—O-
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Table 11. Cost Comparison Across Scenarios Accumulative

SCENARIO GRAND TOTAL CAPEX (INC. ANNUAL OPEX (INC.
CONTINGENCIES) CONTINGENCY)

BAU Scenario — Depot charging and

limited shared depot charging £5.19m £1.05m
Mode.rate TranS|t|.on Scen.arlo — Depot £25.04m* £4.84m*
charging and public charging hubs

High l.thake Scena_mo, Op.tlon A — Depot £42.15m* £8.31m*
charging and public charging hub

High Uptake Scenario, Option B — Depot

charging and greater public charging £46.50m* £8.40m*
provision

High Uptake Scenario, Option C — Depot £33.24m £755m

charging and shared depot charging

*Combined depot and hub costs — please see Appendix C for full details.

5.3.4

5.4

54.1

—O-

Costs increase substantially as the scale of deployment grows, particularly when dedicated
high-powered public BEV HGV charging hubs or additional shared depot chargers are
deployed. Notably, the largest cost component in all scenarios is civil works and site
preparation, and indicated in Appendix C, followed by charging equipment and electrical
infrastructure.

Interpretation of Scenario-based Commercial Analysis

The scenario-based commercial analysis reveals substantial differences in both overall costs
and risk exposure, particularly as infrastructure complexity escalates. Whilst some of these
cost increases may be intuitive (e.g. as BEV HGV uptake grows, the scale of charging
infrastructure and associated costs grow), the scale of the increases can be analysed further:

Under a BAU transition scenario where only depot charging is deployed, the estimated CAPEX
cost of the supporting charging infrastructure is approximately £5.2m, which would support
an estimated 55 depot-based chargers (including limited provision of shared depot charging).
Even under the BAU scenario of limited BEV HGV uptake up to 2030, this still represents a
significant cost for depot-based charging provision.

The Moderate Transition scenario represents a possibly more-realistic estimate of BEV HGV
uptake in NE Scotland’s fleet up to 2030, and has investigated the CAPEX costs of provision of
180 depot-based chargers and one public charging hub with 10x 1MW chargers. This
represents an approximate five-fold CAPEX cost increase for an approximate three-fold
increase in the number of BEV HGVs in NE Scotland’s fleet.

The differences between the three charging infrastructure options for the High Uptake
scenario show the scale of the differences in CAPEX costs for the different charging provision
scenarios. Under Option A, one public charging hub is provided; for Option B, two hubs are
provided, leading to a CAPEX cost increase of approximately £4.2m. For Option C, where only
shared depot charging is deployed rather than public HGV charging hubs, the CAPEX cost is
approximately £8.9m less than a scenario where one public charging hub is deployed (Option
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5.43

5.4.4

5.5
551

5.5.2

A), and approximately £13.3m less than a scenario where two public charging hubs are
installed (Option B).

Crucially, this commercial analysis highlights the need for a well-planned infrastructure
network tailored to the needs of the BEV HGV fleet, in terms of maximising the cost efficiency
of the deployment of the network.

The results suggest some clear commercial advantages to the deployment of shared depot
charging in comparison to public charging hubs; however, shared depot charging is still in
relative infancy even compared to the very-limited current rollout of public HGV charging
hubs, and is inhibited by a lack of understanding of the logistics surrounding shared depot
charging and some resistance of operators in terms of reliance on shared depot charging.

The rollout of a high-powered MCS public charging network for BEV HGVs will nevertheless
be very necessary to support the rollout of BEV HGVs in the North East of Scotland, especially
for long haul and larger / articulated vehicles, particularly when considering the “pre-empting
demand” approach to public charging hubs; however, the results indicate that shared depot
charging should be explored further, especially for smaller SME hauliers and due to benefits
of maximising returns on investment for those hosting / owning the shared depot charging
infrastructure, as investigated in Stages 2 and 3 of this Study.

Key Commercial Risks
There are some key commercial risks that need to be considered in any commercial analysis.

One primary risk impacting any provision of charging infrastructure is the transformer and
substation requirement impact. This critical factor is one of the drivers of scenario cost
variation, and encompasses the requirement for dedicated transformers and, especially, new
substations for high-powered BEV HGV charging hubs and upgrades at larger depots. The
difference in hub-related costs between the Moderate Uptake / High Uptake scenarios and
the BAU scenario is primarily attributed to:

O HV Transformer Upgrades: High-powered public BEV HGV charging hubs (10-20 MW total

—O-

required charger capacity) always require at least new or significantly upgraded HV
transformers. Where existing substations lack adequate spare capacity, a new substation
becomes necessary—a key cost driver directly reflected in the figures quoted in Appendix C.
New Substation Provision: For a typical large charging hub, a new outdoor single
transformer substation costs approximately £2.41 million per site (based on industry-
standard 11/33kV substation costs)!. This figure is not included for depot-only scenarios
assuming sufficient existing provision, but is highly likely for major public hubs or clusters.
The addition of a substation can nearly double the per-site CAPEX for hub projects, with
substations representing up to 38% of hub capital costs.

Grid Reinforcement Charges: In rural or industrial-edge locations, grid reinforcement
charges levied by the DNO may add six- or seven-figure costs, with significant regional
variation. Such works typically carry long lead times of 2-5 years for delivery, posing
additional risk.

11 Statement of Methodology and Charges for Connection to Southern Electric Power Distribution Plc’s
Electricity Distribution System, Scottish and Southern Electricity Networks. Current charges, effective
from 30t November 2022.
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5.5.3

Transformer and substation upgrades bring a significant “stranded asset risk” if utilisation
grows more slowly than initial sizing assumptions. Over-specification driven by anticipated
future demand can leave expensive grid assets underused for extended periods. Table 12
below provides commercial costs of key electrical supply scenario impacts.

Table 12. Summary Table — Key Electrical Supply Scenario Impacts on Commercial Costs?!?

TYPICAL ADDITIONAL
SCENARIO COMPONENT CAPEX (£) NOTES

HV transformer upgrade

£40,000 — £100,000 Based on 1-3MW depot upgrades where

(depot) existing grid allows
11/33kV ingl f h
New substation (hub) £2 410,000 /33kV, outdoor, single transformer (per hub,
10MW example)
Grld. reinforcement £100,000 — £1,000,000+ May exceed £1m |r? .some locations; regional
(variable) and load case specific

Impact on total CAPEX

L 0 .
CAPEX may double Substation is up to 38% of total public hub cost

(hub) (excl. contingency)
Lead time 2-5 years (with DNO Key schedule risk
works)
5.5.4  There are other aspects which should be closely considered within any commercial analysis

o

—O-
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of charging infrastructure for BEV HGVs:

Land Acquisition / Change of Use: Whilst not costed in depot-only scenarios (assumed to use
operator-owned land), public / shared depot charging hubs may necessitate acquisition or re-
purposing of land. Costs for purchase, leasing, or planning consent can be substantial and
highly variable, depending on location and market.

Shared Charger Economics: Open-access / shared depot charging may offer economies of
scale—spreading fixed grid, civils, and substation costs—but these efficiencies are only
realised if charger utilisation is high and multi-operator demand materialises. There is a clear
need to identify operators of fleets that will make use of shared depot charging models
where those models are deployed, and to consider the tariffs that would be charged to those
fleet operators, striking a balance between affordability for operators and return on
investment.

Depreciation and Asset Risk: Hubs or depot upgrades sized in anticipation of future BEV
uptake face asset utilisation risk: expensive grid and charging infrastructure may be
underused whilst revenue streams catch up, creating a sunk CAPEX challenge.

12 statement of Methodology and Charges for Connection to Southern Electric Power Distribution Plc’s
Electricity Distribution System, Scottish and Southern Electricity Networks. Current charges, effective
from 30t November 2022.
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PUBLIC / PRIVATE INFRASTRUCTURE SPLIT, FUNDING
NEEDS, AND FURTHER MARKET COMMENTARY

Commercial Barriers to Charging Infrastructure Provision for BEV HGVs

The rollout of HGV charging infrastructure — particularly beyond private depot charging
(though also including private depot charging) — faces several financial and operational
barriers that discourage full private sector delivery. These barriers, in turn, trigger the need
for public sector intervention to enable timely and equitable implementation. Key points
include:

High Upfront Grid Upgrade Costs: Major investments (e.g. £2—-5m per site for substations and
primary upgrades) are required for public charging hubs or shared depots, with long payback
periods unattractive to private investors.

Charger Equipment Costs: The capital cost of high-powered HGV chargers is a significant
barrier for many operators, especially for the SME-dominant haulage industry in the North
East of Scotland. For example, a single 100kW DC unit typically costs £25,000, whilst more
powerful chargers (1MW) can exceed £200,000 per unit, and more when installation, grid
connection, and site works are included. These costs can escalate further depending on site
layout and electrical supply constraints.

Demand and Utilisation Risk: Uncertainty around BEV HGV uptake may result in underused
charging assets, especially at public hubs, reducing commercial viability.

Offtake Risk for Shared Charging: Similarly, the provision of shared charging infrastructure
needs to identify haulage fleets to make use of the shared infrastructure, and a lack of usage
by other fleets may lead to limited commercial viability in consideration of the CAPEX and
OPEX costs of provision.

Land and Planning Challenges: Identification, acquisition, and permitting of suitable hub
locations often require the public sector’s coordination expertise and access to land.
Financial Constraints: The prevalence of small and medium operators in the freight sector in
the North East of Scotland limits the capacity for major infrastructure investment, leading to
gaps in provision.

Market Failure and Equity Considerations: Private investment may not ensure equitable
access for all operators, particularly those without suitable depots (i.e. the “no depot”
segment of the modelling and commercial analysis), rural businesses, and / or SMEs.

Allocation of Funding Responsibilities for HGV Charging Infrastructure

In consideration of the barriers listed above, it is exceptionally likely that operators in the
North East of Scotland may require public sector intervention in the form of financial
assistance to deploy charging infrastructure in the region. This complements and is in addition
to other public sector intervention roles identified in Stage 3 of this Study.

Public sector intervention may be needed where:

Infrastructure delivers broader regional benefit but lacks a viable private business case (e.g.,
grid upgrades).

Strategic public charging hubs are needed to serve underserved segments or catalyse market
transformation.

Test beds or pilot schemes are necessary to trial innovative delivery and funding models.
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Measures are needed to ensure small and rural operators can participate fully in the transition
to electrification.

Support is required for feasibility studies, technical evaluations, and coordinated business case
development (especially for SME and “no depot” operators).

Some recommended areas for public funding and support include:

Many fleet operators, particularly SMEs, lack the resources or technical expertise to fully
assess the feasibility, costs, or operational impacts of transitioning to battery electric HGVs
and installing appropriate charging infrastructure. Without dedicated support, these operators
may be unable to develop robust business cases or fully understand the risks and opportunities
involved, leading to uncertainty and slower adoption rates.

Public support for feasibility studies, technical assessments, and business case preparation is
essential to overcome these challenges. Such assistance enables operators to make informed,
cost-effective investment decisions, lowers the barriers to entry, and helps to accurately assess
projected costs, benefits, and operational implications. This, in turn, reduces perceived risk
whilst accelerating market readiness for zero-emission freight solutions.

Transport Scotland’s £2 million Heavy Goods Vehicle Market Readiness Fund for 2025-26 is
designed to deliver precisely this kind of support. The Fund brings together HGV operators,
manufacturers, financiers, and charge point operators to jointly identify and invest in HGV
decarbonisation, helping to boost the economy and reduce transport emissions from road
freight. Building on the HGV Decarbonisation Pathway and advanced mapping of infrastructure
needs, the Market Readiness Fund provides targeted financial support for feasibility studies,
technical assessments, and early-stage business case development, ensuring that all
operators, including SMEs, are equipped to take confident, strategic steps on the road to net
zero. Substations, upstream grid reinforcement, and network connection costs in hub and
shared depot scenarios, and consideration of these factors for private depot charging.
Upfront capital costs for strategic public charging hubs, including site preparation, planning,
and grid tie-in (potentially structured as public-private partnerships or concessions).
Hardware costs for open-access chargers at major hubs, to guarantee minimum network
coverage.

Pilot project funding and cost-sharing arrangements for shared depot conversions and SME
clusters.

Further Commentary on Market Readiness and Development
The outputs of this Study have identified some clear focal points:

Stage 2 found that trip and fleet movement characteristics in the North East of Scotland are
well-suited to current BEV HGV ranges available on the market.

Stage 3 investigated the plethora of barriers (both actual and perceived) inhibiting widespread
adoption of BEV HGVs in the North East of Scotland, with cost and grid constraints being
amongst the most-prominent barriers.

Stage 4 investigated the required charging infrastructure to support different BEV HGV uptake
trajectories, the different charging infrastructure options, and the associated costs of the
provision of that infrastructure, confirming the high costs associated with any provision of
charging infrastructure.

Whilst a significant proportion of the regional HGV fleet has been confirmed to be well-suited
to electrification, it is unlikely that the uptake of BEV HGVs and associated charging
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infrastructure will accelerate without significant public sector intervention. In terms of
commentary on the market conditions and readiness of the market to transition to BEV HGVs:

It is likely that larger and more innovation-driven hauliers will be amongst the first to electrify
some of their vehicle fleet.

Small rigid vehicles and those with regular duty patterns will electrify quicker than longer haul
/ articulated HGVs.

A lack of well-located and suitable charging infrastructure is a clear hindrance to wider uptake
of BEV HGVs.

Focusing on charging infrastructure, this Study has clearly established that depot-based
charging will be by far preferred by hauliers within the five-year timeframe of this Study, as it
is most-convenient and lowest cost. However, deployment of private depot-based charging
infrastructure is a difficult task for many operators due to the significant capital investment
required to install the infrastructure.

The results of the commercial analysis have shown that shared depot charging models may
offer significant benefits in terms of infrastructure availability in the North East of Scotland.
Benefits may be gained by those hosting the infrastructure (in terms of a greater return on
investment of depot-based charging provision) and those without the means to install depot-
based charging infrastructure (e.g. those without a suitable depot site or that lack the private
capital to install the infrastructure).

It is important to note that there are three broad shared depot charging models that are
currently being trialled / rolled out, with the terms attributed to First Bus®®:

Inside the Fence: The charging infrastructure is sited within the geographic and operational
boundary (“inside the fence”) of a particular operator’s depot. Whilst primarily serving that
operator’s own fleet, surplus capacity or charging windows may be made available to other
fleet operators by mutual agreement. Access tends to be controlled, with external users only
permitted at specified times or on a contractual basis. This approach maximises the value of
privately-owned assets, whilst allowing selective and managed access to third parties, often
during off-peak periods

Outside the Fence: Here, charging infrastructure is provided on land adjacent to but not within
an operator’s depot boundary, typically an industrial estate, logistics park, or publicly
accessible commercial site. The infrastructure is intended for open or shared use by multiple
operators or the wider market. Management and access are typically on a commercial or pay-
per-use basis, not linked to an individual fleet’s scheduling. This model supports greater
interoperability and can help address equity of access for those without their own depots.
Flex the Fence: This hybrid approach retains charging infrastructure physically inside an
operator’s depot, but incorporates design and operational measures (such as a dedicated
entrance, security controls, scheduling systems, or physical partitioning) to make facilities
available to third parties at certain times without compromising core operations. Access is
“flexed” to external users under formal access arrangements or through digital platforms /
platform-based booking, especially during periods when the host’s own fleet does not require
charging. This model aims to optimise asset utilisation while maintaining security and
operational efficiency for the primary depot owner.

13 https://news.firstbus.co.uk/news/first-bus-powers-up-with-launch-of-first-charge
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Irrespective of which shared depot charging model is deployed, there is a clear requirement
for shared depot charging models to be explored further, as there is a current lack of industry
knowledge / awareness of how these models operate and possible suitability (and associated
benefits) of shared depot charging models to various fleet operations. It is recommended that
further exploration of shared depot charging models in North East of Scotland is undertaken,
based on the achievable commercial benefits as shown in the analysis undertaken within this
Stage 4 report.

The subsequent Stage 5 of this Study investigates shared depot charging models in greater
detail from a site design perspective.

PUBLIC SECTOR INTERVENTION AND STAKEHOLDER
VALIDATION

Synthesis of Barriers and Opportunities

The transition to BEV HGVs in North East Scotland is shaped by a set of well-defined barriers
and emerging opportunities, as established through the work presented in Stage 2 and 3
reports.

To recap on some key barriers to BEV HGV adoption:

High Upfront Vehicle and Infrastructure Costs: BEV HGV prices remain 2—-3 times higher than
diesel equivalents. Infrastructure deployment, especially grid upgrades, carries substantial
CAPEX and OPEX.

Grid Capacity Constraints: A significant proportion of planned charging locations require costly
and lengthy grid upgrades, particularly in rural / port areas.

Technological Uncertainties: Concerns persist around range, payload losses (due to battery
weight), and vehicle model availability for both general and specialist vehicles.

Operational and Knowledge Gaps: SMEs, which dominate the local market, are cautious due
to operational uncertainty, limited experience, limited capital expenditure, and the lack of a
second-hand market for BEV HGVs.

Planning and Regulatory Gaps: Delays in planning approvals, unclear incentives policy, and
slow alignment of regulations, such as axle weight limitations, can hinder the timely
deployment of zero-emission HGVs and charging infrastructure. These issues create
uncertainty for operators and investors, increasing project risk and potentially deterring early
adoption.

Infrastructure Gaps: Lack of public EV charging network and very minimal current rollout of
depot-based and shared depot charging, leading to a core barrier to BEV HGV operation.

To recap on some key opportunities to BEV HGV adoption:

Short-haul and Depot-Based Fleets: The majority of local HGV movements are within BEV
range; depot charging aligns well with typical duty cycles.

Public and Shared Charging Models: Stakeholders indicate interest / support for “shared
depot” and open-access charging solutions, lowering investment barriers especially for SMEs.
Innovative Financing: Such as “charging-as-a-service,” residual value guarantees, and public-
private funding models.
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Collaborative Planning: Regional coordination for siting hubs at high-impact nodes (ports,
corridors) can accelerate rollout and strategic impact.

Policy and Funding Streams: New Scottish and UK government funds (e.g., Transport Scotland
consortia support) present opportunities for early mover pilots and business case
development. Similarly, the Skills Challenge Fund for Heavy Duty Vehicle Decarbonisation
could also be utilised as an opportunity to raise awareness, share knowledge, bust common
myths and build confidence in zero emission freight solutions, in turn accelerating the uptake.

Possible Areas for Public Sector Intervention

Based on the synthesis of barriers and opportunities above, a comprehensive portfolio of
candidate public sector interventions is suggested, based on the findings from all stages of
this Study:

Infrastructure Planning and Regulatory Measures

Masterplanning for Charging Hubs: Regional identification and supporting development of
high-demand charging “hotspots,” especially at / near ports, industrial clusters, and trunk
corridors (A90, etc.).

Streamlined Planning Processes: Fast-track zoning and approvals for depot and public
charging sites; clear local authority guidance.

Grid Engagement: Priority grid upgrades and proactive, collective engagement with DNOs on
forthcoming BEV HGV charging infrastructure requirements.

Regulatory Adaptation: Review national and Scottish axle weight / length limits for BEV HGVs
to offset payload penalties.

Promotion and Facilitation of Shared Depot Charging Infrastructure: Support for open-access
/ shared depot models via public land / fleet assets and “matchmaking” between fleets and
shared depot sites / hosts.

Financial Mechanisms (Grants, Risk Guarantees, Support Schemes)

Grant Support Expansion: Increase and clarify eligibility for HGV depot and shared charging
infrastructure grants, extending beyond the current ZEHID focus.

Residual Value Guarantee Programme: Government-backed schemes to guarantee resale
value of BEV HGVs, de-risking early investment for operators.

Credit Risk Guarantee for Fleet Loans: Public-private agreements to support favourable
financing for vehicles / infrastructure.

Charging-as-a-Service Incentives: Support business models where third-parties own, operate,
and maintain charging infrastructure, reducing CAPEX for operators (especially SMEs).
Consortia Funding: Regionally coordinated funding bids to Transport Scotland, such as though
Transport Scotland’s Market Readiness Fund, can support operator clusters in undertaking
knowledge-sharing activities and pilot or demonstrator projects. Leveraging these public funds
in this way encourages collaboration, accelerates innovation, and enables effective
deployment of zero-emission HGV solutions at scale.

Operator Engagement, Awareness, and Capacity Building
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O Targeted Outreach and Training: Regional education campaigns, case studies (promoting
successful pilots / upskilling), workshops, and hands-on trials to address SME “perception”
barriers and range / cost anxiety.

O Technical Support Hubs: Local support hubs for operators on financing, deployment, and
operational best practice, which can take many forms including helpdesks, dedicated public
sector staff, forums, or websites.

O Brokerage of Shared Charging: Act as a “match maker / intermediary” for integrating small
operators into shared charging initiatives and depot partnerships and sharing of information
on facilitating both the deployment and use of shared depot charging models, addressing
misconceptions and barriers.

Innovation in Charging Business Models

O Promotion of Shared / Cluster Charging Hubs: Enable pooled investment in high-capacity sites
serving multiple operators, mapped to corridor and port demand.

O Tiered Tariffs and Predictable Costs: Work with charging suppliers to support tariff models
that reward high-utilisation users and facilitate viable economics for shared sites.

O Pilot Battery / Vehicle-as-a-Service: Encourage flexible acquisition / ownership models to
unlock operator participation and test longer-term commercial viability.

O Integration with Existing Public Assets: Co-locate HGV charging at existing bus depots / public
sites (e.g., following First Bus!* / Glasgow model).

7.3 Impact Assessment — Qualitative Criteria Matrix

7.3.1 A draft qualitative criteria matrix is proposed to guide public sector intervention evaluation
in Table 13 below.

Table 13. Public Sector Intervention evaluation

POLICY FEASIBILITY COST STAKEHOLDER § EQUITY (SME J§ SPEED OF
CATEGORY EFFECTIVENESS'> § SUPPORT® ACCESS) IMPACTY

Masterplanning . ) ) . .
/ Hotspot Siting High High High High Medium
Grid Upgrades

L Medium Medium High Medium Medium
Incentivisation

14 https://chargedevs.com/newswire/uk-operator-first-bus-shares-its-ev-charging-depots-with-the-

public/

15 Represents a high-level qualitative judgment, based on the expected overall value for money achieved
from each intervention / policy category, considering implementation cost, reach and utilisation, risk of
underuse, and ability to leverage further funding and impacts.

16 Stakeholder support scores qualitatively represent how likely key partners and beneficiaries are to
champion, engage with, and benefit from the intervention, which strongly affects ease of delivery and
eventual impact, based on evidence collected in stakeholder engagement sessions for this project.

17 Speed of Impact comprises a qualitative assessment of how rapidly each intervention can produce
tangible results in the BEV HGV transition, with "High" meaning near-immediate or rapid effect, and
"Medium" meaning benefits will be seen over a more extended period.

—O-
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POLICY
CATEGORY FEASIBILITY

Residual Value
/ Credit Risk Medium High Medium High High
Schemes

COST STAKEHOLDER § EQUITY (SME § SPEED OF
EFFECTIVENESS™ J| SUPPORT?® ACCESS) IMPACTY

Fast-tracked
Planning for High High High Medium High
Depots

Charging-as-a-
Service / High High High High Medium
Shared Models

Technical
Training / SME High Medium Medium High Medium
Outreach

7.4 Stakeholder Validation and Refinement of Public Sector Intervention
Measures

7.4.1  Stakeholder support for public sector intervention measures is paramount to the success or
otherwise of those measures. A workshop was held as part of Stage 4 of this Study to present
the findings of the Study to-date to stakeholders and to seek their feedback on some
proposed public sector intervention measures and to validate the direction of travel for public
sector intervention. Attendees included regional freight operators, port and logistics hub
operators, and public sector stakeholders.

7.4.2  Key themes for the workshop discussion and resulting refinements are summarised below:

Economic and Employment Benefits in the North East

7.4.3  Stakeholders were keen to understand whether rapid BEV HGV uptake could yield broader,
UK-wide economic benefits — such as increased Gross Value Added (GVA), local job creation,
or positive spillovers for local businesses in the North East of Scotland. This highlights the
need for future reporting and communications to reference, where possible, quantifiable
ancillary economic benefits of BEV HGV rollout (e.g. demand for local construction,
installation, maintenance, energy, or upskilling), as part of the case for public sector support.

Depot Retrofit Guidance and Space Requirements

7.4.4 A recurring barrier raised was uncertainty around practical retrofitting requirements for EV
charging — specifically, the land and operational adjustments needed to accommodate
charger installations within existing depots. Stakeholders requested the inclusion of a
practical summary guide or headline table, outlining space requirements, typical civil works,
and key design considerations (including grid constraints) to inform feasibility assessments
for SME operators considering the transition. SYSTRA agreed to append or reference such a

—O-
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guide in the Stage 5 report of this Study, which is focused on public HGV charging hub and
depot-based charging site designs (for private and shared depot charging).

Critical Role of Central Government Support

There was broad agreement that top-down support from government is essential, especially
to facilitate the rapid electrification of small and medium rigid HGVs - a “low-hanging fruit”
for the North East of Scotland given the high proportion of self-contained, local trips.
Stakeholders felt this segment offers early opportunities for emissions reductions and
operational learning, with public leadership needed to de-risk initial investments and
accelerate market transformation.

Incentives Structure: Electricity Pricing vs. Carbon Taxation

Stakeholders debated the merits of policy levers such as carbon taxes on diesel versus
incentivising electricity. Several participants argued that, rather than penalising diesel usage,
government focus should initially be on making electricity for transport more affordable,
predictable, and stable to catalyse the early shift to BEV HGVs. This will be reflected in the
assessment of intervention priorities.

Charging Tariff Transparency

Stakeholders emphasised the importance of greater clarity around charging tariffs,
particularly distinctions between on-route charging, overnight depot charging, and daytime
depot charging. There was consensus that transparent information would enhance decision-
making for fleet operators and support effective business case development and TCO
assessments, especially among SMEs. It was requested that this report provides a summary
comparison or indicative guide to tariff differentials for each charging scenario to help
operators plan operational expenditure.

Available evidence®® indicates major cost differentials between depot-based and public en-
route charging, summarised in Table 14 below and subsequently detailed afterwards:

18 The indicative tariff ranges presented here are based on publicly available and operator-supplied
sources for North East Scotland. Public rapid and ultra-rapid charging tariffs are taken from ChargePlace
Scotland and major CPO portals, which show site- and operator-specific pricing within the region. Shared
depot charging rates, including the tiered prices cited (e.g., £0.63/kWh non-member, £0.55/kWh
member, ~£0.33/kWh volume), are sourced from First Bus depot charging documentation and related
operator materials.
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Table 14. Indicative Tariff by charging type

INDICATIVE

TARIFF
(P/KWH)

CHARGING TYPE

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

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

Rapid/Ultra-rapid chargers; rates variable by

Public/En-route Charging 65-90 p site/operator

Tariff ranges (e.g. First Bus: Non-member £0.63,

Shared Depot Charging 33-63p Member £0.55, Volume £0.33)

O Depot charging offers the most competitive tariffs, with overnight (off-peak) rates as low as
10-18p/kWh under typical commercial contracts. Daytime depot charging costs are higher,
usually between 25-35p/kWh, but still significantly below public charging rates.

O Public or en-route charging is currently the most expensive option, with tariffs varying from
65p/kWh up to 90p/kWh, reflecting the costs of rapid / ultra-rapid infrastructure and site
operation. Due to absence of large-scale HGV charging public hubs, tariff structures are still
evolving.

O Shared depot charging: Shared depot-charging offered by operators allows access to
preferential, volume-based tariffs designed to lower total cost of ownership. For example, First
Bus’s current tariff structure includes three pricing levels: £0.63 per kWh for non-members,
£0.55 per kWh for members, and as low as £0.33 per kWh for customers committing to
minimum energy usage volumes.

It is recommended that operators carefully assess tariff offers and their own
operational profiles, and, where possible, secure flexible or off-peak supply contracts

—O-
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Stage 4 —

to maximise savings. As public HGV charging markets develop, ongoing transparency
on tariffs, plus user-friendly summary guides - will be crucial to support effective
business cases for BEV HGV adoption, especially for SMEs.

The Role of Nestrans

Stakeholders suggested that Nestrans could play a pivotal convening role in facilitating the
transition to BEV HGVs in North East Scotland, leveraging its unique position as a regional
coordinator and advocate with established cross-sector relationships. They emphasised that
Nestrans is well placed to bring together freight operators, public authorities, ports, and
energy providers to share best practice and collaboratively plan infrastructure at key logistics
nodes such as ports, industrial estates, and major corridors. Stakeholders highlighted the
value of a regional freight forum or network, coordinated by Nestrans, to provide a structured
platform for ongoing engagement, knowledge exchange, and partnership development
throughout the sector’s decarbonisation journey — this is akin to the current Freight Forum
coordinated by Nestrans.

In addition, stakeholders saw value in Nestrans leading efforts to lobby central government
for region-specific funding and policy enhancements, promote shared depot charging models
and innovative funding mechanisms to support SMEs, and facilitate knowledge sharing and
pilot new business models. By providing technical guidance, on issues such as depot retrofit
and tariff transparency, and acting as a trusted information broker, stakeholders felt Nestrans
could ensure that interventions and funding are closely aligned with real operator needs and
help de-risk the early stages of BEV HGV electrification in the region.

CONCLUSIONS AND RECOMMENDATIONS

Stages 2 and 3 of this Study have established that a large proportion of HGVs in the North East
of Scotland are suitable to transition to BEVs in terms of their operations, but that the
transition is hindered by a number of significant barriers, primarily related to costs, lack of
suitable infrastructure to support BEV HGVs, operational barriers (both perceived and actual)
and grid capacity constraints.

This Stage 4 report aims to further contextualise the findings from Stages 2 and 3 by exploring
the charging infrastructure requirements to support projected numbers of BEV HGVs in the
North East Scottish fleet. The analysis incorporated different BEV HGV uptake scenarios due
to the currently unknown trajectory of BEV HGV uptake (even within a 5-year timescale), and
explored various different types of charging infrastructure provision, distinguishing between
private depot, shared depot, and public en-route charging infrastructure.

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.

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.
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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.

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.

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. This is detailed in Section 5 and reinforced by the comprehensive
commercial analysis and breakdown presented in Appendix C. 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.

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
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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.

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
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
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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.

The core findings from the analysis as detailed above are summarised in priority matrix Table
15 and O below.

Table 15. National / System-Level Recommendations’ Priority Matrix

EXPECTED PRIORITY
RECOMMENDATION TIMING IMPACT LEVEL

Establish dedicated national funding stream for HGV . Highest
. Short-term High -

charging infrastructure Priority
Launch coordinated national grid Highest
reinforcement/upgrade programmes at freight Short-term High Prigorit

“hotspots” y
Accelerate reg.ula'Fory reform and streamline planning Short-term High Hi.gh(.est
for HGV charging infrastructure Priority

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

Pilot and guide shared depot charging models (national Medium-

Short-term Medium/High High

. . . High High
pilots, guidance and support materials) term & &
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Table 16. Regional Recommendations: Priority Matrix

EXPECTED PRIORITY
RECOMMENDATION TIMING IMPACT LEVEL

Take on strategic regional convenor role (masterplan Short-term Hich Highest

charging “hotspots” with stakeholders) & Priority

Facilitate and broker shared charging (including pilots . Highest
hort-t High

and outreach to SMEs) Short-term 's Priority

Create regional freight forum/network for ongoing . . .

hort- M High High
stakeholder engagement and knowledge exchange Short-term edium/Hig '8
Establish structured mechanisms for regional knowledge
exchange, SME capacity building, and sharing of best Short-term High High
practice

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

Maintain advocacy and funding coordination role

(nationally and locally) Ongoing High High

8.1.9  Error! Reference source not found. below provides summary of the discussions in this
chapter.

Table 17. Key Barriers, Recommended Actions and Expected Impacts

KEY BARRIER RECOMMENDED ACTION EXPECTED IMPACT

. . . Establish dedicated national Lowered financial barriers for
High capital and operational .
. funding streams for HGV operators and SMEs;
costs (esp. for private operators Lo .
/ SMES) charging infrastructure (targeted accelerated infrastructure
grants, concessional finance) rollout
Launch coordinated national grid Reduced risk of grid bottlenecks
Grid constraints and high reinforcement and upgrade and stranded assets; faster
reinforcement costs programmes at freight deployment in key areas; better

"hotspots" national-regional coordination

Plan a robust, fit-for-purpose

infrastructure network (private Enables large-scale BEV HGV
. . depot, shared depot, public adoption across varied
Lack of suitable charging P P p P . .
. hubs) and develop regional operational needs; consistent,
infrastructure . S
guidance for depot retrofit, civil standards-led rollout across
requirements, and planning, regions

aligned with national standards

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

Complexity and opacity of
charging tariffs

—O-
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KEY BARRIER

Unfamiliarity with shared depot
charging models

Planning, regulatory, and
operational uncertainty

Stakeholder engagement,

awareness, and trust deficits

Disparity in regional access to
funding/infrastructure

RECOMMENDED ACTION

Pilot and guide shared depot
charging through national and
regional programmes

Accelerate regulatory reform and
streamline planning for HGV
charging infrastructure

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

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

EXPECTED IMPACT

faster commercial decision-
making

Increased asset utilisation; lower
costs; improved SME access

Faster and more predictable
infrastructure roll-out

Accelerated uptake; reduced
misconceptions and operational
concerns

Equitable, region-appropriate
solutions; maximised
participation

—O-
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9. APPENDIX A: SCENARIO MODELLING TOOL: DESIGN AND
ASSUMPTIONS

9.1.1 To support this work, an e-HGV Demand Forecasting Tool was developed, which is a
spreadsheet tool used to predict how much charging infrastructure will be needed for electric
HGVs under different scenarios. This tool estimates, for a typical work day, the demand for
charging across the North East Scotland region, broken down by vehicle type.

9.1.2  The key features of the tool are outlined in Table 18 below.

Table 18. Key features of the e-HGV demand forecasting tool

KEY FEATURES DESCRIPTION

-R Vehicle Distinguishes between Rigid and Articulated HGVs, reflecting their differing
Tew=le segmentation operational and charging profiles.

The tool counts daily journeys as either starting and ending within the
“_9 Trip region (internal trips) or crossing the region’s boundary (external trips), to
9.:.'.': categorisation  allow estimation of charging infrastructure required by charging type
(depot vs en-route etc).

Treats complex, multi-leg journeys as if they were two single trips, using

Tour handlin . . . . .
J the mid-point of the tour for estimating travel distances.

Considers four key charging types / locations:
Charging O Company Own Depot (Overnight)
9 location types O Company Own Depot (Daytime / Top-up)
O Third Party Depot (Shared Depot Charging)
O Public (En-route, Hub)

Only considers charging that could take place within the North East
Q Geographical Scotland region for journeys that start or end there, ignoring trips that just
Ulk] scope pass through or charge outside the region, as these are expected to have
little local impact.

9.1.3  Table 19 below lists the key data inputs in the tool and subsequent assumptions.

—O-

Stage 4 — Scenario development for charging infrastructure and analysis of policy interventions GB01T25C46
Page 43/57



Table 19. Forecast modelling Data Input Assumptions

DATA INPUTS /
ASSUMPTIONS DESCRIPTION

9

s

‘? .
)
(TN

g @

il
¥

R

1Y

”

9.1.4

Trip length
distribution

Weekday
demand
scaling

Trip
partitioning

Electrification
uptake

BEV
proportion
by trip length

Charging
events
calculated

Exclusions

Based on Continuing Survey of Road Goods Transport (CSRGT) data for
rigids and articulated trucks, adjusted to match the total regional annual
HGV vehicle-kilometres as reported in Stage 2 report.

Assumes weekdays tend to be busier, so includes an adjustment that
reflects increased weekday activity compared to weekends.

Further inputs allocate trips between internal and external movements, as
well as depot-based or non-depot-based operations within the Nestrans
region. This enables more granular modelling of likely charging types and
locations.

The model uses forecasts for the share of electric HGVs in the future in
North East of Scotland, for each vehicle type, to adjust trip figures.

The tool reflects that electric HGVs are more likely to make short journeys,
and less likely to make very long ones in the timeframe up to 2030. For
example, if in a future scenario 5% of all HGVs are electric, the tool
estimates 10% of the shortest trips would be by BEVs, 5% of medium-
length trips, and only 2.5% of long trips. This helps ensure the prediction
reflects real-world expectations.

The tool calculates required energy (kWh) and total charging time for each
charging type, providing a lower bound on the number of chargers needed
by type and location.

Demand outside Nestrans region or associated with “through trips” is
ignored for regional focus.

The outputs from the demand model feed directly into scenario analysis in Section 4, enabling

the production of the outputs listed in Table 20 below.

Table 20. Forecast model outputs

OUTPUT DESCRIPTION

Estimation of likely charger

numbers

Assessment of depot / public

charging rations

Impacts of scenario assumptions

—O-
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How many chargers, and what types, are likely needed under each
scenario

How much charging is expected to happen at depots versus at
public charging hubs, for each assessed vehicle type.

How different assumptions about electric HGV uptake impact on
future demand and subsequent infrastructure requirements.
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OUTPUT DESCRIPTION

Establishes the costs associated with charging infrastructure and

Commercial modelling inputs the subsequent demand, and explores the implications for both

9.15

10.

10.1.1

operators and infrastructure providers.

This transparent and step-by-step approach ensures that subsequent recommendations are
clear, actionable for planning, and grounded in current evidence and realistic forecasts.

APPENDIX B: NUMBER OF BEV HGVS REQUIRING
DIFFERENT TYPES OF CHARGING INFRASTRUCTURE

The projected numbers of BEV HGVs requiring different types of charging infrastructure
across different charging scenarios are presented in Table 21, Table 22 and Table 23 below
for ‘Daytime charging at own depot’, ‘BEV HGVs with depot outside of Nestrans area’, and
‘BEV HGVs with no depot’, respectively.

Table 21. Projected numbers of BEV HGVs with depot in Nestrans requiring daytime charging in own depot

- BUSINESS AS USUAL MODERATE TRANSITION HIGH UPTAKE

Rigid BEV Artic BEV Rigid BEV Artic BEV Rigid BEV Artic BEV

‘I;A,Ec\)lf Total 2.5% 7.4% 2.5% 7.4% 2.5% 7.4%
2025 0 0 1 0 1 0
2026 0 0 1 0 1 0
2027 1 0 1 0 2 0
2028 1 0 2 0 3 1
2029 1 0 3 1 > 1
2030 1 0 4 1 / 2

Table 22. Projected numbers of BEV HGVs with depot outside of the Nestrans area

- BUSINESS AS USUAL MODERATE TRANSITION HIGH UPTAKE

Rigid BEV Artic BEV Rigid BEV Artic BEV Rigid BEV Artic BEV
(v)
;’E‘\’/f Total 20.0% 25.0% 20.0% 25.0% 20.0% 25.0%
2025 1 0 6 1 11 1
2026 4 0 10 1 16 2
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- BUSINESS AS USUAL MODERATE TRANSITION HIGH UPTAKE
6 1 13 1 20 2

2027

2028 8 1 19 2 29 3
2029 11 1 32 4 52 7
2030 13 2 45 6 78 10

Table 23. Projected numbers of BEV HGVs with no depot

- BUSINESS AS USUAL MODERATE TRANSITION HIGH UPTAKE

Rigid BEV Artic BEV Rigid BEV Artic BEV Rigid BEV Artic BEV

% of Total

:E‘\’, ota 7.5% 0.0% 7.5% 0.0% 7.5% 0.0%
2025 1 0 2 0 4 0
2026 1 0 4 0 6 0
2027 2 0 5 0 7 0
2028 3 0 7 0 11 0
2029 4 0 12 0 20 0
2030 5 0 17 0 29 0

—O-
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11. APPENDIX C: DETAILED COMMERCIAL COST TABLES FOR
CHARGING INFRASTRUCTURE SCENARIOS

BAU Scenario — Depot Charging and Limited Shared Depot Charging

11.1.1 The charging infrastructure provision for the BAU Scenario is as listed below; Table 24
provides the commercial analysis for this scenario.

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

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

O Shared daytime charging provision: 1 fast charger (400 kW) per depot, accessible to multiple
users. Total chargers: 55 across 5 sites

Table 24. Commercial analysis for BAU Scenario

COST COMPONENT TOTAL COST — ALL SITES PER SITE COST

CAPEX + Planning, Design, Fees £4,508,415 £901,683
Project Planning, Design, Fees £566,288 £113,258
Charging Equipment Costs £1,102,500 £220,500
Electrical Supply and Infrastructure £300,000 £60,000
Civils (site works, amenities, lighting) £1,637,750 £327,550
Land, Permissions £0 £0
OPEX (Annual, excl. contingency) £954,173 £190,835
Electricity Consumption £646,173 £129,235
Demand/Capacity Charges £13,750 £2,750
Maintenance of Chargers £110,000 £22,000
Metering and Data Services £19,250 £3,850
Management/Operations Staff £125,000 £25,000
Site and Safety Inspections £7,500 £1,500
Landscaping and Cleaning £0 £0
Insurance £12,500 £2,500
Security £0 £0
Business Rates £15,000 £3,000
IT/Communications £5,000 £1,000
Cleaning (Amenities) £0 f0
Site Utilities £0 £0
Contingency CAPEX (44%) £1,586,877 £317,375
Contingency OPEX (10%) £95,417 £19,083
Grand Total CAPEX (inc. contingencies) £5,193,414 £1,038,683
Grand Total OPEX (inc. contingency, annual) £1,049,590 £209,918
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Moderate Transition Scenario — Depot Charging and Public Charging Hub

11.1.2 The charging infrastructure provision for the Moderate Transition Scenario is as listed below;
Table 25 provides the commercial analysis for this scenario for the depot charging
infrastructure assumed under this scenario; and Table 26 shows the results for the public

charging infrastructure assumed under this scenario.

O Depot charging distribution: 18 small depot sites, each for up to 10 vehicles
O Overnight depot charging quantity and power: 10 chargers per depot (9 x 50 kW and 1 x 100

kW per depot)

O Public charging distribution: 1 public hub at 1 site with 10 chargers for trucks without a depot

or for en-route charging

O Public charging power: 10 ultra-rapid chargers (1,000 kW each) at public hub

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

—O-

COST COMPONENT

Table 25. Commercial analysis for Moderate Transition Scenario — Depot charging

TOTAL COST — ALL SITES PER SITE COST

CAPEX + Planning, Design, Fees £11,001,060
Project Planning, Design, Fees £1,662,660
Charging Equipment Costs £2,619,000
Electrical Supply and Infrastructure £1,044,000
Civils (site works, amenities, lighting) £5,675,400
Land, Permissions £0
OPEX (Annual, excl. contingency) £3,743,588
Electricity Consumption £2,681,588
Demand/Capacity Charges £45,000
Maintenance of Chargers £360,000
Metering and Data Services £63,000
Management/Operations Staff £450,000
Site and Safety Inspections £27,000
Landscaping and Cleaning £0
Insurance £45,000
Security £0
Business Rates £54,000
IT/Communications £18,000
Cleaning (Amenities) £0
Site Utilities £0
Contingency CAPEX (44%) £4,840,466
Contingency OPEX (10%) £374,359
Grand Total CAPEX (inc. contingencies) £15,841,526
Grand Total OPEX (inc. contingency, annual) £4,117,947
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£611,170
£92,370
£145,500
£58,000
£315,300
£0
£207,977
£148,977
£2,500
£20,000
£3,500
£25,000
£1,500
£0
£2,500
£0
£3,000
£1,000
£0

£0
£268,915
£20,798
£880,085
£228,77
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Table 26. Commercial analysis for Moderate Transition Scenario — Public charging hub

TOTAL COST — ALLSITES PER SITE COST

—O-

COST COMPONENT

CAPEX + Planning, Design, Fees
Project Planning, Design, Fees
Charging Equipment Costs
Electrical Supply and Infrastructure
Civils (site works, amenities, lighting)
Land, Permissions

OPEX (Annual, excl. contingency)
Electricity Consumption
Demand/Capacity Charges
Maintenance of Chargers

Metering and Data Services
Management/Operations Staff
Site and Safety Inspections
Landscaping and Cleaning
Insurance

Security

Business Rates

IT/Communications

Cleaning (Amenities)

Site Utilities

Contingency CAPEX (44%)
Contingency OPEX (10%)

Grand Total CAPEX (inc. contingencies)

Grand Total OPEX (inc. contingency, annual)

£6,384,888
£1,007,638
£2,010,500
£2,460,000
£591,750
£315,000
£653,311
£520,811
£2,500
£20,000
£3,500
£50,000
£1,500
£2,500
£5,000
£5,000
£30,000
£1,000
£10,000
£1,500
£2,809,351
£65,331
£9,194,238
£718,642

Stage 4 — Scenario development for charging infrastructure and analysis of policy interventions
Page 49/57

£6,384,888
£1,007,638
£2,010,500
£2,460,000
£591,750
£315,000
£653,311
£520,811
£2,500
£20,000
£3,500
£50,000
£1,500
£2,500
£5,000
£5,000
£30,000
£1,000
£10,000
£1,500
£2,809,351
£65,331
£9,194,238
£718,642
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High Uptake Scenario, Option A — Depot Charging and Public Charging Hub

11.1.3 The charging infrastructure provision for the High Uptake Scenario Option A is as listed below;
Table 27 provides the commercial analysis for this scenario for the depot charging
infrastructure; and Table 28 shows the results for the public charging infrastructure.

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

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

O Shared daytime charging provision: Not applicable

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

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

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

—O-
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Table 27. Commercial analysis for High Uptake Scenario Option A — Depot charging

COST COMPONENT

CAPEX + Planning, Design, Fees
Project Planning, Design, Fees
Charging Equipment Costs
Electrical Supply and Infrastructure
Civils (site works, amenities, lighting)
Land, Permissions

OPEX (Annual, excl. contingency)
Electricity Consumption
Demand/Capacity Charges
Maintenance of Chargers
Metering and Data Services
Management/Operations Staff
Site and Safety Inspections
Landscaping and Cleaning
Insurance

Security

Business Rates

IT/Communications

Cleaning (Amenities)

Site Utilities

Contingency CAPEX (44%)
Contingency OPEX (10%)

Grand Total CAPEX (inc. contingencies)

Grand Total OPEX (inc. contingency, annual)

£19,557,440
£2,955,840
£4,656,000
£1,856,000
£10,089,600
£0
£6,481,316
£4,593,316
£80,000
£640,000
£112,000
£800,000
£48,000

£0

£80,000

£0

£96,000
£32,000

£0

£0
£8,605,274
£648,132
£28,162,714
£7,129,448
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TOTAL COST — ALL SITES PER SITE COST

£611,170
£92,370
£145,500
£58,000
£315,300
£0
£202,541
£143,541
£2,500
£20,000
£3,500
£25,000
£1,500
£0
£2,500
£0
£3,000
£1,000
£0

£0
£268,915
£20,254
£880,085
£222,795
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Table 28. Commercial analysis for High Uptake Scenario Option A — Public charging

COST COMPONENT

CAPEX + Planning, Design, Fees
Project Planning, Design, Fees
Charging Equipment Costs
Electrical Supply and Infrastructure
Civils (site works, amenities, lighting)
Land, Permissions

OPEX (Annual, excl. contingency)
Electricity Consumption
Demand/Capacity Charges
Maintenance of Chargers
Metering and Data Services
Management/Operations Staff
Site and Safety Inspections
Landscaping and Cleaning
Insurance

Security

Business Rates

IT/Communications

Cleaning (Amenities)

Site Utilities

Contingency CAPEX (44%)
Contingency OPEX (10%)

Grand Total CAPEX (inc. contingencies)

Grand Total OPEX (inc. contingency, annual)

£9,710,128
£1,615,278
£4,010,500
£2,460,000
£1,099,350
£525,000
£1,075,058
£886,558
£5,000
£40,000
£7,000
£50,000
£1,500
£2,500
£5,000
£5,000
£60,000
£1,000
£10,000
£1,500
£4,272,456
£107,506
£13,982,584
£1,182,564
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TOTAL COST — ALL SITES PER SITE COST

£9,710,128
£1,615,278
£4,010,500
£2,460,000
£1,099,350
£525,000
£1,075,058
£886,558
£5,000
£40,000
£7,000
£50,000
£1,500
£2,500
£5,000
£5,000
£60,000
£1,000
£10,000
£1,500
£4,272,456
£107,506
£13,982,584
£1,182,564
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High Uptake Scenario, Option B — Depot Charging and Greater Public Charging Provision

11.1.4 The charging infrastructure provision for the High Uptake Scenario Option B is as listed below;
Table 29 provides the commercial analysis for this scenario for the depot charging
infrastructure assumed under this scenario; and Table 30 shows the results for the public
charging infrastructure assumed under this scenario. Please note the depot charging
commercial analysis for Option B is the same as for Option A.

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

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

O Shared daytime charging provision: Not applicable

O Public charging distribution: 2 public hubs with 10 chargers each for trucks without a depot
or for en-route charging

O Public charging power: 20 ultra-rapid chargers (1,000 kW each) across two public hubs

O Total chargers: 320 at depots and 20 at public hubs (340 total)

—O-
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Table 29. Commercial analysis for High Uptake Scenario Option B — Depot charging

COST COMPONENT

CAPEX + Planning, Design, Fees
Project Planning, Design, Fees
Charging Equipment Costs
Electrical Supply and Infrastructure
Civils (site works, amenities, lighting)
Land, Permissions

OPEX (Annual, excl. contingency)
Electricity Consumption
Demand/Capacity Charges
Maintenance of Chargers
Metering and Data Services
Management/Operations Staff
Site and Safety Inspections
Landscaping and Cleaning
Insurance

Security

Business Rates

IT/Communications

Cleaning (Amenities)

Site Utilities

Contingency CAPEX (44%)
Contingency OPEX (10%)

Grand Total CAPEX (inc. contingencies)

Grand Total OPEX (inc. contingency, annual)

£19,557,440
£2,955,840
£4,656,000
£1,856,000
£10,089,600
£0
£6,481,316
£4,593,316
£80,000
£640,000
£112,000
£800,000
£48,000

£0

£80,000

£0

£96,000
£32,000

£0

£0
£8,605,274
£648,132
£28,162,714
£7,129,448
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TOTAL COST — ALL SITES PER SITE COST

£611,170
£92,370
£145,500
£58,000
£315,300
£0
£202,541
£143,541
£2,500
£20,000
£3,500
£25,000
£1,500
£0
£2,500
£0
£3,000
£1,000
£0

£0
£268,915
£20,254
£880,085
£222,795
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Table 30. Commercial analysis for High Uptake Scenario Option B — Public charging

COST COMPONENT

CAPEX + Planning, Design, Fees
Project Planning, Design, Fees
Charging Equipment Costs
Electrical Supply and Infrastructure
Civils (site works, amenities, lighting)
Land, Permissions

OPEX (Annual, excl. contingency)
Electricity Consumption
Demand/Capacity Charges
Maintenance of Chargers
Metering and Data Services
Management/Operations Staff
Site and Safety Inspections
Landscaping and Cleaning
Insurance

Security

Business Rates

IT/Communications

Cleaning (Amenities)

Site Utilities

Contingency CAPEX (44%)
Contingency OPEX (10%)

Grand Total CAPEX (inc. contingencies)

Grand Total OPEX (inc. contingency, annual)

£12,769,775
£2,015,275
£4,021,000
£4,920,000
£1,183,500
£630,000
£1,151,558
£886,558
£5,000
£40,000
£7,000
£100,000
£3,000
£5,000
£10,000
£10,000
£60,000
£2,000
£20,000
£3,000
£5,618,701
£115,156
£18,388,476
£1,266,714
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TOTAL COST — ALL SITES PER SITE COST

£6,384,888
£1,007,638
£2,010,500
£2,460,000
£591,750
£315,000
£575,779
£443,279
£2,500
£20,000
£3,500
£50,000
£1,500
£2,500
£5,000
£5,000
£30,000
£1,000
£10,000
£1,500
£2,809,351
£57,578
£9,194,238
£633,357
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High Uptake Scenario, Option C — Depot Charging and Shared Depot Charging

11.1.5 The charging infrastructure provision for the High Uptake Scenario Option C s as listed below;
Table 31 provides the commercial analysis for this scenario.

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

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

O 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

00O

Table 31. Commercial analysis for High Uptake Scenario Option C

CAPEX + Planning, Design, Fees £23,081,840 £721,308
Project Planning, Design, Fees £3,624,240 £113,258
Charging Equipment Costs £7,056,000 £220,500
Electrical Supply and Infrastructure £1,920,000 £60,000
Civils (site works, amenities, lighting) £10,481,600 £327,550
Land, Permissions £0 £0
OPEX (Annual, excl. contingency) £6,860,011 £214,375
Electricity Consumption £4,888,811 £152,775
Demand/Capacity Charges £88,000 £2,750
Maintenance of Chargers £704,000 £22,000
Metering and Data Services £123,200 £3,850
Management/Operations Staff £800,000 £25,000
Site and Safety Inspections £48,000 £1,500
Landscaping and Cleaning £0 £0
Insurance £80,000 £2,500
Security £0 £0
Business Rates £96,000 £3,000
IT/Communications £32,000 £1,000
Cleaning (Amenities) £0 £0
Site Utilities £0 £0
Contingency CAPEX (44%) £10,156,010 £317,375
Contingency OPEX (10%) £686,001 £21,438
Grand Total CAPEX (inc. contingencies) £33,237,850 £1,038,683
Grand Total OPEX (inc. contingency, annual) £7,546,012 £235,813
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