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REPORT TO: CLIMATE, ENVIRONMENT & BIODIVERSITY COMMITTEE -
23 SEPTEMBER 2024

REPORT ON: DUNDEE LOCAL AREA ENERGY PLAN (LAEP)

REPORT BY: EXECUTIVE DIRECTOR OF CITY DEVELOPMENT

REPORT NO: 247-2024

1 PURPOSE OF REPORT

1.1 This report updates the Committee on the development of the first Local Area Energy Plan for
Dundee.

2 RECOMMENDATION

2.1 It is recommended that the Committee:

a approves the Dundee Local Area Energy Plan (LAEP) as the strategic energy plan to
support the city in delivering its 2045 Net Zero target, as set out in Appendix 1;

b  approves the role of the Dundee Climate Leadership Group (DCLG) in providing the overall
governance of the progress of the LAEP, as set out on page 88 of Appendix 1; and

¢ notes that the implementation of the LAEP goals will be financially challenging and that
long-term, innovative funding mechanisms and the support of UK and Scottish
Governments will be necessary and remits the Executive Directors of City Development
and Neighbourhood Services to engage with both Governments regarding the funding and
resources required to deliver the LAEP programme.

3 FINANCIAL IMPLICATIONS

3.1 There are no immediate financial implications arising for the Council as a direct result of
endorsing this report.

3.2 The priority interventions and overarching actions set out the role of the Council and that of
respective partners, in the successful delivery of the LAEP. However, it is recognised by the
Dundee Climate Leadership Group (DCLG), who will provide the governance for the LAEP, that
the implementation of the LAEP goals will be financially challenging, and that innovative funding
mechanisms and engagement with both Scottish and UK Governments will need to be
proactively pursued.

4 BACKGROUND

4.1 The LAEP document in Appendix 1 provides an understanding of the nature, scale, rate, and
timing of the changes needed for Dundee to transition to a net zero energy system by 2045 and
describes the priority interventions and recommended actions that will support the city in
delivering its net zero target.

4.2 The LAEP covers two of the four themes of the Dundee Climate Action Plan: Energy and
Transport. The findings and recommendations of the LAEP will be incorporated to update the
Dundee Climate Action Plan in relation to these themes.

4.3 The LAEP incorporates outputs from Dundee’s statutory Local Heat and Energy Efficiency

Strategy (LHEES), which was approved at committee in April 2024 with the LHEES Delivery
plan being prepared for committee approval in November, and also captures the wider
components of power and transport, energy distribution systems and storage. This supports
an understanding of how the granular insights provided though the LHEES impacts the broader
energy system and its transition to net zero.
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4.4

4.5

4.6

4.7

4.8

4.9

5.1

5.2

5.3

6.1

Following Ofgem’s methodology, the LAEP conducts whole systems modelling across heat,
electricity and transport to test various scenarios for the radical transformation necessary to
decarbonise Dundee's local energy system.

To explore the potential decarbonisation pathways, four system scenarios were analysed and
compared in collaboration with stakeholders. Two preferred scenarios were then taken forward
to be analysed further through deployment modelling to demonstrate delivery in the context of
current policies and plans, and their cumulative impact on emissions. A preferred scenario of
Local Resilience was recommended for Dundee to closely follow to meet its net zero targets,
whilst continuing to monitor the potential future hydrogen applications aligned with the
Hydrogen Integration scenario. The Local Resilience scenario maximises local renewable
energy production, reduces demands in both building and transport sectors, and leverages the
city's potential for heat networks with local heat sources.

To achieve the objectives of the recommended scenario, five priority intervention themes were
developed: improve energy efficiency; decarbonise heat; maximise rooftop PV and storage;
ensure network resilience; reduce and decarbonise transport. These are supported by several
cross-cutting themes and wider benefits, such as achieving a Just Transition.

A long-term delivery route map to 2045 was then developed, with ten recommended medium-
term actions, to enable the delivery of the LAEP in the context of wider policy targets and
decisions.

The LAEP has been developed through active involvement with a range of stakeholders, from
the energy networks to housing associations, non-profit organisations, academic and
educational institutions and the NHS. It is recognised that continued ownership and support
from a wide range of stakeholders will be crucial to successfully deliver the LAEP route map.

The Council is supporting the LAEP with a dedicated officer and will continue to work as a key
partner in the DCLG to support the development and delivery of the LAEP’s priority
interventions and collective actions, subject to funding and resources.

POLICY IMPLICATIONS

This report has been subject to an Integrated Impact Assessment to identify impacts on
Equality & Diversity, Fairness & Poverty, Environment and Corporate Risk. Where an impact,
positive or negative, on one or more of these issues was identified, an appropriate Senior
Manager has checked and agreed with this assessment.

The LAEP builds on the LHEES, which is a citywide strategy to improve energy efficiency and
decarbonise heat in buildings and aligns with the ambitions of the Dundee Climate Action Plan,
which aims to achieve citywide net zero greenhouse gas emissions by 2045.

The LAEP also aligns with the Council’'s Net Zero Transition Plan 2024-2030, which aims to
achieve organisational net zero greenhouse gas emissions by 2038, and the Sustainable
Transport Delivery Plan 2024-2034 which sets out an ambition to decarbonise the city’s
transport infrastructure and increase the proportion of journeys made by sustainable modes.

CONSULTATIONS

The Council Leadership Team and representatives from Finance and Legal have been
consulted in the preparation of this report and are in agreement with its content.
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Integrated Impact Assessment

Committee Report Number: 247

Document Title: Dundee Local Area Energy Plan

Document Type: Other

Description: This Local Area Energy Plan (LAEP) sets out a vision of what a net zero
carbon energy system could look like for Dundee and describes priority interventions
and recommendations for actions that will support the City in delivering its 2045 net
zero target.

Intended Outcome:

The Dundee LAEP will outline scenarios, priority interventions and preferred pathways to
support the City in delivering its 2045 net zero target.

Period Covered: 23 September 2024 to 4 September 2045

Monitoring: The Dundee Climate Leadership Group Energy Systems working group
will set up monitoring protocols.

Lead Author: Hannah Bowey, City Development
barbara.whiting@dundeecity.gov.uk

Floor 6, Dundee House

Director Responsible: Robin Presswood, Executive Director of City Development

City Development, Dundee House, 50 North Lindsay Street, Dundee, DD1 1QE

city.development@dundeecity.gov.uk

01382 433610
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Equality, Diversity and Human Rights

Impacts & Implications

Age: No Impact

Disability: No Impact

Gender Reassignment: No Impact

Marriage & Civil Partnership: No Impact

Pregenancy & Maternity: No Impact

Race/Ethnicity: No Impact

Religion or Belief: No Impact

Sex: No Impact

Sexual Orientation: No Impact

Are any Human Rights not covered by the Equalities questions above impacted by this

report? No

Fairness & Poverty

Geographic Impacts & Implications

Strathmartine: Positive
Lochee: Positive
Coldside: Positive
Maryfield: Positive
North East: Positive
East End: Positive
The Ferry: Positive

West End: Positive
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Positive Implications: there are steps in the Dundee LAEP that relate to tackling fuel
poverty across the city through improved energy efficiency and adoption of low carbon
energy. These steps consider and value a Just Transition to ensure climate change is
tackled fairly, ensuring that a shift to a green economy does not increase poverty and
supports disadvantaged communities.

Household Group Impacts and Implications: No Impact

Looked After Children & Care Leavers: No Impact

Carers: No Impact

Household Group Impacts and Implications

Lone Parent Families: No Impact

Single Female Households with Children: No Impact

Greater number of children and/or young children: No Impact

Pensioners - single/couple: No Impact

Unskilled workers or unemployed: Positive

Implementing the Dundee LAEP has the potential to create local jobs and economic
opportunities, green skills and employment opportunities. Serious & enduring mental
health problems: No Impact

Homeless: No Impact

Drug and/or alcohol problems: No Impact

Offenders & Ex-offenders: No Impact

Socio Economic Disadvantage Impacts & Implications

Employment Status: Positive

With a focus on green skills and jobs, more people could potentially be taken out of

unemployment. The embedded Just Transition principle in the Dundee LAEP will ensure that
the employment lost in the fossil fuel based sector is replaced by renewables and green jobs.
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Education & Skills: Positive

To address the skills shortage in the decarbonisation sector, a dedicated skills and training
programme should be developed in collaboration with key supply chain partners. This
initiative will help build a resilient workforce capable of meeting the installation rates required
to achieve the scale of retrofit necessary to meet energy efficiency targets.

Furthermore, the quality of these training programmes will contribute to ensuring that the work
delivered meets acceptable standards, thereby building confidence in the local supply chain.

Local employment opportunities will be generated for on-site installation, operation, and
servicing of these local systems.

Income: No Impact

Caring Responsibilities (including Childcare): No Impact

Affordability and accessibility of services: No Impact

Fuel Poverty: Positive

There are targeted strategies within the Dundee LAEP to alleviate fuel poverty.

Cost of Living/Poverty Premium: Not Known

The Dundee LAEP will not incur extra cost for individuals that are already in poverty.

Connectivity/Internet Access: No Impact

Income/Benefit Advice/lncome MaximisationNo Impact
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Employment Opportunities: Positive

Implementing the Dundee LAEP has the potential to create local jobs and economic
opportunities in areas such as building retrofit. Local employment opportunities will also be
generated for the on-site installation, operation, and servicing of the LZCT and renewable
systems.

Education: Positive

To address the skills shortage in the decarbonisation sector, a dedicated skills and training
programme should be developed in collaboration with key supply chain partners. This
initiative will help build a resilient workforce capable of meeting the installation rates required
to achieve the scale of retrofit necessary to meet energy efficiency targets.

Furthermore, the quality of these training programmes will contribute to ensuring that the work
delivered meets acceptable standards, thereby building confidence in the local supply chain.
Local employment opportunities will be generated for on-site installation, operation, and
servicing of these local systems.

Health: Positive

The Dundee LAEP recommends retrofit measures across the buildings in Dundee as well as
decarbonisation of the city's transport system. Retrofitting buildings and, improving heating

and ventilation conditions of buildings, and the improvement of air quality will have a positive
impact on the health and wellbeing of its residents.

Life Expectancy: No Impact

Mental Health: No Impact

Overweight/Obesity: No Impact

Child Health: No Impact

Neighbourhood Satisfaction: No Impact

Transport: Positive

The LAEP will provide sustainable transport alternatives to private vehicles, including active
travel networks and enhanced public transport infrastructure, emissions associated with

transport demand in Dundee can be reduced. These measures can also contribute to wider
benefits such as improved air quality, reduced traffic and increased well-being.
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Environment

Climate Change Impacts

Mitigating Greenhouse Gases: Positive

Through the decarbonisation of heat, energy and transport systems the Dundee LAEP sets
out pathways to reach net zero GHG emissions by 2045.

Adapting to the effects of climate change: Positive

The Dundee LAEP will help to reduce carbon emissions and increase the resilience of
infrastructure, the workforce, the environment and the economy.

Resource Use Impacts

Energy efficiency & consumption: Positive
Improving the energy efficiency of the City is one of the key priorities of Dundee LAEP.
The Dundee LHEES will outline detailed opportunities to reduce energy use and improve

energy efficiency of buildings, transport and energy systems across all areas of the City.

Prevention, reduction, re-use, recovery or recycling of waste: Positive
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The Dundee LAEP identifies opportunities to improve the conditions of buildings through fabric
first retrofit measures. Retrofitting will prolong the life of a building and help reduce waste
from demolition. The fabric improvement of buildings also helps to re-purpose and re-use the
existing building stock that is poor, vacant or derelict at the moment.

The considerations of potential energy from waste systems explores the re-use of the cities
waste to contribute to the net zero transition pathway.

Sustainable Procurement: No Impact

Transport Impacts

Accessible transport provision: No Impact

Sustainable modes of transport: Positive
The LAEP will provide sustainable transport alternatives to private vehicles, including active
travel networks and enhanced public transport infrastructure, emissions associated with

transport demand in Dundee can be reduced. These measures can also contribute to wider
benefits such as improved air quality, reduced traffic and increased well-being.

Natural Environment Impacts

Air, land & water quality: Positive

With renewable and sustainable heating technologies and decarbonisation of the transport
system, greenhouse gases and pollution will be reduced.

Biodiversity: No Impact

Open & green spaces: No Impact

Built Environment Impacts

Built Heritage: Positive

The Dundee LAEP takes into consideration the listed buildings and buildings within
conservation areas while recommending fabric retrofit and heat decarbonisation measures.
Housing: Positive

The Dundee LAEP outlines measures to improve building fabric (ie wall, window, door) to

increase energy efficiency. This will have co-benefits such as increased life of buildings, the
opportunity to retrofit and re-use vacant or derelict buildings and improved housing conditions.
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Is the proposal subject to a Strategic Environmental Assessment (SEA)?:

No further action is required as it does not qualify as a Plan, Programme or Strategy as defined
by the Environment Assessment (Scotland) Act 2005.

Corporate Risk

Corporate Risk Impacts

Political Reputational Risk: No Impact

Economic/Financial Sustainability/Security & Equipment: Positive

Potential to reduce energy costs of public properties. Although funding will be sought for
measures, there may be an additional investment required by Dundee City Council to
implement some measures.

Social Impact/Safety of Staff & Clients: No Impact

Technological/Business or Service Interruption: No Impact

Environmental: Positive

Positive impacts across the whole environment - improved air quality, pollution reduction,
waste reduction and emissions reduction.

Legal/Statutory Obligations: Positive

The Dundee LAEP is to be delivered aligned with the Dundee LHEES. The LHEES (Scotland)
Order made it a legal requirement for Scottish Local Authorities to have an LHEES. This Order
sets out two components for an LHEES: 1. Strategy and 2. Delivery Plan.

Organisational/Staffing & Competence: Positive Opportunities for training, education
and awareness.

Corporate Risk Implications & Mitigation:

The risk implications associated with the subject matter of this report are "business as normal”
risks and any increase to the level of risk to the Council is minimal. This is due either to the
risk being inherently low or as a result of the risk being transferred in full or in part to another
party on a fair and equitable basis. The subject matter is routine and has happened many
times before without significant impact.
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Dundee Local Area Energy Plan

Executive summary

Overview

This Local Area Energy Plan (LAEP) sets out a vision
of what a net zero carbon energy system could look
like for Dundee and describes priority interventions
and recommendations for actions that will support the
City in delivering its 2045 net zero target.

Dundee’s vision for a future energy system is:

Dundee will be Scotland’s pioneering net zero city,
establishing an energy system that drives innovation
while ensuring accessible and affordable clean energy
for all.

To develop this plan, whole systems modelling across
heat, electricity and transport was conducted to test
various scenarios for the radical transformation
necessary to decarbonise Dundee's local energy system
fully. Numerous decarbonisation pathways were
analysed to identify opportunities and constraints.
While the results of this analysis should not be
interpreted as an exact prediction for the city's future,
they have supported the identification of priority
intervention themes for the local energy system. This
plan sets out key recommended actions for the initial
phases of implementation. Continued support from a
wide range of stakeholders and partners will be crucial
to deliver this ambitious plan successfully.

August 2024
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Rollout energy efficiency
measures*

50,000 homes retrofitted by
PAVRK

70,000 homes retrofitted by
2045

Policy
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resilience

Reinforce electricity
network and rollout local
energy system flexibility

measures

Decarbonise heat

Rollout heat pumps and
heat network connections
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Maximise PV and storage

Reduce and decarbonise Deploy rooftop solar across

transport demand

A total transport demand
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Dundee

Couple generation with
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*To meet regulatory standards, 50,000 homes need retrofitting by 2033. By 2045, retrofitting an additional 20,000 homes could further increase the
energy efficiency of the building stock.

Figure 0.1: LAEP priority intervention themes
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Executive summary

Pathways to net zero

As Scotland’s fourth largest city, Dundee
predominantly comprises urban areas with a high
density of buildings. These urban areas contain a high
proportion of flats and tenement buildings, and the
availability of land for new or additional low carbon
energy generation infrastructure is limited. These
characteristics present distinct opportunities,
challenges, and uncertainties for delivering a net zero
energy system in the city.

This LAEP attempts to present these factors through
the exploration of a series of potential pathways for
the city’s energy transition, examining how Dundee’s
energy system and emissions could change between
now and 2045. These pathways are presented in
Figure 0.2. The potential for reducing emissions, the
social impact, and deliverability of these pathways
have been assessed together with local energy system
stakeholders, and an action plan for Dundee’s energy

800
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transition has been developed.

The LAEP process has determined that the current,
‘Business as Usual’ pathway will not deliver the
Council’s vision for net zero, given its remaining
impact on cumulative and residual emissions. The
analysis has also shown that existing legislation is not
sufficient to drive change. Even if the public sector
leads by example and decarbonises its own assets,
Dundee still depends heavily on private sector
initiatives and investments, and government funding,
to deliver truly noticeable change.

The LAEP suggests a pathway which leverages the
area's unique opportunities for decarbonisation. This
includes whole building retrofit to minimise energy
use and heat networks to supply low carbon heat to
buildings where it is most cost-effective.

Drastic reductions in transport emissions should be
enabled through improvements to public transport,

Dundee Climate
Leadership Group

ARUP

smart spatial planning to reduce travel distances, and
enabling an uptake in EVs and active travel modes.

The local energy system will be supported by the
installation of rooftop photovoltaics on buildings,
supported by batteries and other flexibility measures
to balance local supply and demand. This reduces
pressure on local energy networks, making the whole
system more resilient to change while aligning with
net zero.

The full decarbonisation of Dundee’s energy system
will rely on the transition of the wider electricity grid.
The delivery of the priorities set out in this LAEP
should be coupled with supporting the decarbonisation
of Scotland’s wider energy supply. The new role of
the Regional Energy Strategic Planner (RESP) will
support the delivery of local energy plans and ensure
alignment with national strategic planning by the
National Energy System Operator (NESO).

400

200

Annual carbon
emissions (ktCO.e)

\

2024 2025 2026 2027 2028 2029

= Business as Usual

Figure 0.2: Carbon emission pathways
August 2024

2030 2031 2032 2033

= Regulatory Standards

2034 2035 2036 2037

= Public Sector Led

2038 2039
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Glossary
Terms and acronyms

Table 0.1: Table of terms and acronyms

Term or acronym  Definition or meaning Term or acronym Definition or meaning

ASHP Air source heat pumps LAEP Local Area Energy Plan

BaU Business as Usual LENZA Local Energy Net Zero Accelerator

BECCS Bioenergy with Carbon Capture and Storage LHEES Local Heat and Energy Efficiency Strategy

CO, Carbon dioxide LDP Local Development Plan

COSLA Convention of Scottish Local Authorities LPG Liquefied Petroleum Gas

The Council Dundee City Council MSIP Michelin Scotland Innovation Parc

DNO Distribution Network Operator MWe Megawatt (electrical power)

EfW Energy from Waste MWth Megawatt (thermal power)

EPC Energy Performance Certificate PSL Public Sector Led

EST Energy Saving Trust PV Photovoltaics

EV Electric Vehicle RESOP Regional Energy System Optimisation and Planning
GSP Grid Supply Points RS Regulatory Standards

GDN Gas Distribution Network SGN Scotland Gas Networks

HES Home Energy Scotland SIMD Scottish Index of Multiple Deprivation

HGV Heavy Goods Vehicle SSEN Scottish and Southern Electricity Networks

HiB Heat in Buildings Strategy Tactran Tayside and Central Scotland Transport Partnership
HNA Heat Networks Act TOUTS Time-of-use-tariffs

ICE Internal Combustion Engines UK United Kingdom

August 2024
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Dundee Local Area Energy Plan

1. Introduction
Overview

Overview

Introduction

In June 2019, Dundee City Council (the Council)
declared its support for the Scottish and UK
Parliaments’ declaration of a climate emergency. In
2019, the Council published its citywide Climate
Action Plan, which set out initial actions required to
transition Dundee to net zero carbon emissions by
2045. The Council has already established itself as a
leading organisation in enabling the transition to
electrified transport, and Dundee is well underway in
becoming a city that plays a pioneering role in
achieving net zero by 2045.

The Council and the Dundee Climate Leadership
Group (DCLG) recognise the necessity to take an
interdisciplinary approach to support the energy
transition in the context of global, national and local
climate trends, and are taking measured actions
through the development of a Local Area Energy Plan
(LAEP) for Dundee.

This plan not only contributes to the planning for
decarbonising Dundee, but also contributes to wider
local net zero energy planning efforts for local
authorities across Scotland and the UK. This LAEP
was produced alongside the development of a Local
Heat and Energy Efficiency Strategy (LHEES) for
Dundee and draws on findings and analysis outcomes
from the development of the LHEES.

August 2024
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What is RESOP?

Dundee’s LAEP was produced as part of SSEN’s
Regional Energy System Optimisation and Planning
(RESOP) project. The project aims to consolidate data
about energy systems components into SSEN’s Local
Energy Net Zero Accelerator (LENZA) tool, which
will be used to facilitate collaboration between
Distribution Network Operators (DNOs), local
authorities and other stakeholders to take targeted and
considered action. By modelling the outcome of future
scenarios and considering the whole energy system,
the LAEP provides evidence-based scenarios and
recommendations to transition Dundee to a net zero
city.

What is a LAEP?

A LAEP provides an understanding of the nature,
scale, rate, and timings of changes needed for the
transition to a net zero energy system within a defined
area, such as a city.

The LAEP process takes a whole energy systems
approach, considering the complex interdependencies
of different energy vectors from generation through to
demand. Following Ofgem’s methodology, the LAEP
process combines robust technical analysis with
comprehensive stakeholder engagement to create a
routemap for delivering decarbonisation as effectively

0
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as possible, identifying actions required by groups
including local and national government, energy
providers, regulators, and residents.

The process to develop a LAEP aims to account for
the local and national wider conditions to achieve net
zero, considering how cooperation with adjacent
areas can help to bring success to decarbonising

the wider area.

A LAEP also aims to facilitate increased local
stakeholder awareness, resulting in more widespread
and meaningful consent for the changes required and
credible commitments to deliver the plan.

Stakeholder engagement in Dundee

Dundee’s LAEP has been developed through active
involvement with various stakeholders in the local
energy system. These include DNOs, Gas
Distributions Networks (GDNs), housing providers
and associations, charities and non-profits focused on
energy issues, energy providers, NHS Tayside, and
local cultural and educational institutions. Engaging
with stakeholders is crucial to secure support from
diverse perspectives and foster collaboration as we
progress towards a more localised and interconnected
energy system, where energy generation, storage and
distribution happens closer to the end-user and more
flexibly matches local supply and demand conditions.
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1. Introduction
LHEES and LAEP

A joined-up approach

This LAEP has been produced alongside Dundee’s
LHEES. As a statutory requirement for all local
authorities in Scotland, Dundee’s LHEES, published
in 2024 sets out a strategy and delivery plan for
reducing building emissions and addressing fuel
poverty. The LHEES identifies opportunities for
energy efficiency improvements, heat decarbonisation
and priority areas suited for developing heat networks
across Dundee. Data collection and analysis was
conducted at building level, providing insights
sufficient to support planning for energy interventions
at a granular level.

The relationship between the LHEES and LAEP is
integral, as shown in Figure 1.1. This LAEP has
directly incorporated LHEES outputs into whole
systems energy modelling and has captured non-
LHEES components like power and transport, energy
distribution systems and storage. This supports an
understanding of how the granular insights provided
though the LHEES impacts the broader energy system
and its transition to net zero. The linkage enables
optimised, integrated planning and decisions across the
system of energy components that must evolve and
transition in a coordinated pathway to decarbonisation.

August 2024
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Figure 1.1: Relationship between the LHEES and LAEP
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1. Introduction
LAEP Process

LAEP process

This LAEP presents the vision for a net zero local energy system in Dundee, with a routemap to get there, including a set of actions for the Council and the DCLG, whilst
also recognising the role of other key actors in government, the energy sector and across the community.

To produce the results presented in this LAEP and inform the vision for a net zero energy system, the process shown in Figure 1.2 was followed.

Figure 1.2: LAEP process flowchart

% HBIHE

1. Policy and strategy 2. Energy system 3. Scenario 4. Future energy 5. Deployment 6. Action
review baselining development systems modelling modelling development
Understand the Understand the current Identify opportunities Model the future Model the roll-out of a Develop action plans
national and local energy system in for decarbonisation of energy system future energy system informed by the
policy and strategy Dundee, including heat, power and scenarios to determine across multiple outcome of future
context of the LAEP. energy consumption transport in Dundee. the scale of the deployment scenarios energy system
for heating, power and Develop the change required to to estimate the impact modelling and
transport and existing assumptions used in transition to a net-zero on annual and engagement with
renewables. future energy system energy system. cumulative carbon stakeholders.
scenarios, informed by emissions.
engagement with
stakeholders.
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1. Introduction
Plan contents

Plan contents

The document has been separated into four sections. A description of the content presented in each section and how they relate to each step of the LAEP process (as
shown on page 11) is summarised in Table 1.1.
Table 1.1: LAEP section description

Section Content LAEP Process step

» Description of Dundee’s existing energy system, and a summary of relevant 1. Energy system baselining

2-Contextandibaseline policies and strategies. 2. Policy and strategy review

» Description of technology options for a net zero local energy system.

* Presentation of four energy system scenarios tested in this LAEP.

» Presentation of modelling results for each scenario, including annual energy 3. Scenario development
flows, heating technologies and the impact on electricity demand 4. Optimisation modelling
requirements. 5. Deployment modelling

» Presentation of five scenarios for deploying a net zero local energy system.

* Presentation of modelling results for each deployment scenario, including the
impact on annual and cumulative carbon emissions.

3. The future energy system

+ Description of five priority intervention themes to deliver a net zero energy
system in Dundee.

4. Priority intervention . . . :
DU Le D * Presentation of the scale of change required and the area-based priorities 6. Action development

Lot identified for each theme.
» Description of the wider benefits of transitioning to a net zero energy system.
+ Presentation of high-level routemap and identified enablers to deliver a net
5. Actions and zero local energy system in Dundee. .
; . . . . : . : 6. Action development
recommendations * Presentation of ten overarching actions, including enabling actions and

medium-term routemaps.
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2. Context and baseline
The local area

Socioeconomic context of LAEP area

Dundee is located in central Scotland, covers an area
of approximately 60 km? and is the fourth largest city
in Scotland. Key employment sectors include
education, tourism and digital technology and life
sciences. Dundee has a significant student population
and is home to the University of Dundee, Abertay
University and Dundee & Angus College.

Demographics

Population: The estimated population in 2021 was
147,720 which accounts for almost 3% of the
population of Scotland.t In 2021, Dundee had the 14t
highest population out of the 32 council areas in
Scotland. The population density is ~2400 people per
km?, significantly higher than Scotland overall, which
has a population density of 70 people per km2.

Ethnicity: At the time of the 2022 census, the largest
ethnic group in Dundee was White (89.9%), followed
by Asian, Asian Scottish or Asian British (5.9%) and
mixed or multiple ethnic group (1.3%). Other ethnic
groups make up 2.9% of the population.?

Deprivation: Based on the Scottish Index of Multiple
Deprivation (SIMD) 2020, a measure of the relative
level of deprivation in an area, there is some variation
in deprivation levels across Dundee. There is a total of
118 data zones in Dundee, of which 70 are in the 20%
most deprived and 29 within the 20% least deprived
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areas in Scotland.? As of 2019, the Scottish House
Condition Survey shows the percentage of households
in fuel poverty (31%) and extreme fuel poverty (21%)
in Dundee is higher than the national average (24.6%
and 12.4% respectively).*

Domestic Building Stock

Dundee’s domestic building stock is made up of
77,485 properties. These properties are a varied mix of
ages and property types. The majority of homes in
Dundee are flats (53%), followed by semi-detached
houses (18%). The percentages of social homes (31%)
and privately rented homes (18%) are higher than
national average. The highest proportion of properties
(39%) were built between 1950-1983, followed by
those constructed pre-1919 (20%). Approximately half
of the domestic properties in Dundee have Energy
Performance Certificate (EPC) ratings of D-G.

Transport

Dundee is a small and compact city, with a
comprehensive public transport system that primarily
relies on buses to cover most of the urban area. The
city boasts one of the highest concentrations of electric
vehicles (EVs) in any Council fleet in the UK. With
approximately 400 public charge points distributed
across Dundee, the Council owns and operates around
half of these charging stations.®
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Figure 2.1: Dundee location in Scotland

Description Information
Area 60km?
Population (2021) 147,720
Population density High
Character Urban

Fuel poverty (2019) 31% of households

Table 2.1: Dundee key area statistics
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2. Context and baseline
Policy and context

Local policy

Key local policies and strategies related to this LAEP
include:

* Dundee Local Heat and Energy Efficiency Strategy®
— identifies opportunities for energy efficiency
improvement, heat decarbonisation and heat network
development.

* Dundee Climate Action Plan’— sets out actions to
reduce emissions and adapt to the changing climate
while tackling fuel poverty and maximising economic
opportunities. Organised into four themes of energy,
transport, waste and resilience to help deliver a just
transition to net zero by 2045 at the latest.

« Dundee Local Development Plan®— sets out the spatial
strategy that guides future development in Dundee up to
2029. Includes policy related to the installation of
energy generating technologies and identified heat
network opportunities. The plan is currently under
review prior to adoption of an updated plan in 2028.

» District Heating Strategy 2018-2028° — identifies
short, medium and long-term strategic opportunities and
actions for heat network growth in Dundee.

« City Plan for Dundee 2022-20321°— sets out a
common vision for Dundee. This includes tackling
climate change and meeting net zero targets as one of
Dundee’s three strategic priorities.

» Dundee Council Plan 2022-202711 — sets out the

Council’s vision, values and priorities in line with the
August 2024
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City Plan. Centred around tackling root causes of
poverty and delivering fairness in income, education
and health, delivering jobs and opportunities (inclusive
economic growth), and tackling climate change and net
zero.

» Dundee Sustainable Transport Delivery Plan 2024-
203412 — sets out the Council’s commitment and plans to
deliver sustainable travel infrastructure to encourage
sustainable travel and greener transport.

» Dundee City Council Net Zero Transition Plan 2024-
2030*3— sets out a roadmap for Dundee City Council’s
transition to become a net zero organisation through
actions and implementation of carbon accounting to
become a local leader.

* Dundee Local Housing Strategy 2019-202414 —
includes an action plan to retrofit council buildings and
decarbonise heat supply.

» Dundee City Council Housing Energy Efficiency and
Net Zero Strategy 2023-2027%° — sets out the plan to
invest in and retrofit the Council's social housing stock,
taking a fabric first approach and reducing fuel poverty
for tenants.

« Tactran Regional Transport Strategy 2024-203416 —
sets out a vision to reduce emissions from transport in
the region, by the Tayside and Central Scotland
Transport Partnership (Tactran) including supporting
low carbon vehicles and reducing car miles.

Dundee Climate
Leadership Group
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2. Context and baseline
Policy and context

National policy

Key national policies and strategies relating to the
LAEP include:

The Climate Change (Emissions Reduction
Targets) (Scotland) Act 2019 — in direct
response to the international Paris Agreement, the
Climate Change (Scotland) Act 2009 was
amended, increasing the ambition of Scotland’s
emissions reduction targets to net zero by 2045.

Update to Climate Change Plan 2018-203218 —
sets out the Scottish Government's path to achieve
the targets set by the Climate Change Act 20109.
The strategy advocates for an electricity system
powered by a high penetration of renewables, aided
by a range of flexible and responsive technologies.
By 2030 at least 50% of Scotland’s building stock
will be heated using zero emissions systems and
the need for new petrol and diesel cars will be
phased out.

The Scottish Energy Strategy 20171° — sets out
the 2050 vision for energy in Scotland. It aims for
the equivalent of 50% of the energy for Scotland’s
heat, transport and electricity consumption to be
supplied from renewable sources by 2030.

Draft Energy Strategy and Just Transition
Plan? — published by Scottish Government in
January 2023 and sets out the Scottish
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Government’s plan to transform the way Scotland
generates, transports and uses energy. Three
overarching aims of the strategy are to scale up
renewable energy production; secure continued and
increased investment in the Net Zero energy
economy; and deliver a fairer, more secure energy
system.

Heat in Buildings Strategy (HiB)?' — sets out the
Scottish Government’s vision for the future of heat
in buildings, and the actions they are taking in the
buildings sector to deliver climate change
commitments, maximise economic opportunities,
and ensure a just transition. The HiB Bill will
establish laws for heat decarbonisation and energy
efficiency in buildings, specifying timelines for
when changes must come into effect. Feedback
from the consultation phase, which ended in March
2024, is being used to refine these proposals before
the Government present them to the Scottish
Parliament.

Heat Networks (Scotland) Act 202122 — aims to
accelerate the deployment of heat networks in
Scotland through the introduction of a regulatory
system aimed at boosting consumer confidence and
providing greater certainty for investors. Targets
include 2.6 TWh of heat to be supplied by heat
networks by 2027 and 6 TWh by 2030.
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Hydrogen Policy Statement? — sets out a vision
for Scotland to become a leading hydrogen nation
in the production of reliable, competitive,
sustainable hydrogen. Key targets include 5GW of
renewable and low carbon hydrogen production by
2030 and 25GW by 2045.

Fuel Poverty (Targets, Definition and Strategy)
(Scotland) Act 201924 — sets out targets relating to
the eradication of fuel poverty. By 2040, no more
than 5% of households in Scotland should be in
fuel poverty and no more than 1% of households in
Scotland should be in extreme fuel poverty.

National Transport Strategy?® — sets out the
vision for Scotland’s transport system for the next
20 years. Aims to provide a sustainable transport
system that contributes to net zero and creates
better connectivity with sustainable, smart, cleaner
transport options. Includes commitments to reduce
car kilometres by 20% by 2030, decarbonise
passenger rail services by 2035, and fully
decarbonise scheduled flights in Scotland by 2040.
Also includes phasing out the need for new petrol
and diesel cars and light vans as well as vehicles of
all types in public sector fleets by 2030.
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2. Context and baseline
The current energy system

Understanding the energy system now

The current energy system in Dundee consists of three
largely isolated energy systems: power, heating, and
transportation.

Figure 2.2 presents a Sankey diagram showing how
different energy sources flow through energy vectors
or converting technologies to meet various end-use
demands in the energy system. The baseline Sankey
diagram represents the energy system in 2021.

Most electricity in the system is imported from outside
of the local area via the National Electricity
Transmission System and Scottish and Southern
Electricity Network’s (SSEN’s) distribution network.
The remaining electricity is generated locally by the
Baldovie energy from waste (EfW) plant, rooftop
photovoltaics (PV), and onshore wind.

Heating demand is primarily met by natural gas
through individual boilers, with a proportion met by
electric heating systems, such as direct electric
systems and air source heat pumps. A very small
proportion is from oil, liquefied petroleum gas (LPG),
and solid fuel boilers.

Currently, almost all road transport demand is met by
petrol and diesel, with only a small demand from EVs.

August 2024
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A |

[Grid-supplied electricity: 980
—Rooftop PV: 27

—Energy from waste: 32
—Onshore wind: 4

H Natural gas: 1125

= OIil/LPG/Solid: 59

Petrol or diesel: 1991

HElectricity; 1043 Power demand: TZGD

[[]Other heating system: 310
—Airsource heat pump: 5

—Electric vehicles: 7

Heat demand: 1264
Gas boiler: 901

= QilfLPG/Solid boiler: 47

Transport demand: 846'

Combustion engine vehicles: 839

Note: Sankey diagrams are a way of visualising energy transfer
from energy sources to energy demands via energy vectors or
conversion technologies. They are read from left to right and
show a snapshot of a scenario in time.

Figure 2.2: 2021 Baseline Sankey diagram for Dundee (GWh/year)
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2. Context and baseline
The current energy system

Historic greenhouse gas emissions

Carbon dioxide equivalent (CO,e) emissions in 1,200
Dundee have been decreasing across most sectors over
the past 15 years, following the trend of the wider UK

emissions.

. . . 1,000
Figure 2.3 shows Dundee’s historic greenhouse gas

emissions from 2005, based on sub-national territorial
emissions estimate published by the United Kingdom
(UK) Government. Note that the figure excludes large 800
industrial sites, railways, motorways, land-use,
livestock and agriculture, as these are not considered
within the Council's scope of influence.

Emissions (ktCO,e)

600
The domestic sector contributes to the largest
proportion of carbon emissions and can be attributed
to Dundee’s urban environment.
. . . 400
All sectors have seen a decrease in emissions since
2005, which can primarily be attributed to the
decarbonisation of the electricity grid.
200
0

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
mDomestic ®mTransport Commercial Industry Public sector

Figure 2.3: Dundee’s greenhouse gas emissions 2005-2021 by sector (DESNZ UK local authority and
regional carbon dioxide emissions national statistics 2005-2021 25)
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2. Context and baseline
The current energy system

Dundee’s current energy infrastructure
Electricity network

Electricity is supplied to homes and businesses in
Dundee by a distribution network operated and
maintained by SSEN. The network takes electricity
from the National Electricity Transmission System at
5 Grid Supply Points (GSPs) and lowers the voltage at
21 primary substations before feeding into the low
voltage network supplying energy to customers.

Primary substation have associated firm capacities’
which represents the maximum load that the
substation can handle. Figure 2.4 indicates how
constrained each substation is, showing the areas
supplied by each primary substation and the
proportion of firm capacity currently being used.

Proportion of firm capacity
currently used (%)

0 - 25%

25— 35%

35— 45%
B 45-80%
B 80 - 100%

—~—
Dundee
—

Areas with a higher proportion are more constrained.
Note that some primary substations supply only small
areas within Dundee.

Gas network and hydrogen

Scotland Gas Networks (SGN) is the GDN in Dundee.

The gas network in the area currently supplies 87% of
homes in Dundee. This proportion of gas heated
homes is above the Scottish average, due to the urban
nature of Dundee. Currently, there are no major
hydrogen projects in the area.

- {

Middletoh‘

Figure 2.4: Map of primary substation distribution areas in Dundee and capacity constraints (SSEN Network data?’)
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Existing heat networks

There are currently two existing heat networks within
Dundee — the Low Carbon District Energy Hub at
Caird Park and the University of Dundee Heat
Network. There are six communal heating schemes
that serve ~1,190 Council-owned domestic
properties.

A feasibility study was recently carried out to
investigate the potential to expand the existing heat
network across the Caird Park Golf Course. A study
has also been undertaken to explore the opportunity to
recovering heat from the energy from waste plant in
Baldovie Industrial Estate to supply a district heat
network.

Esri UK, Esri, TomTom, Garmin, Fourspace, Geotechnologies, Inc, METI/NASA, USGS

19



Dundee Local Area Energy Plan

2. Context and baseline
The current energy system

Current power consumption

The total baseline annual power consumption for
buildings in Dundee is estimated to be 730 GWh. This
captures all end-use electricity use, such as powering
lighting and appliances, and excludes heat and
transport use as, given they can be met by multiple
different energy carriers (e.g. gas, electricity and
hydrogen), these demands are reported on separately.

Figure 2.5 shows that the domestic sector exhibits the
highest power consumption in Dundee, with homes
contributing to approximately 60% of the total,
amounting to 430 GWh annually.

Hospitality and retail constitutes the highest power
consumption within the non-domestic sector, as shown
in Figure 2.6. This suggests that businesses in the
hospitality and retail industries, such as hotels,
restaurants, shops, and shopping centres, are
significant consumers of electricity in the city.
Consumption can be attributed to factors such as
extended operating hours, energy-intensive lighting
and ventilation systems.

The remaining non-domestic sectors, including
offices, education, healthcare, and other commercial
and industrial activities, also contribute to the total
power consumption in Dundee. These sectors have

varying electricity consumption patterns based on their

specific operational requirements, building
characteristics, and the nature of their activities.
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Power consumption
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Esri UK, Esri, TomTom, Garmin, Fourspace, Geotechnologies, Inc, METI/NASA, USGS

Figure 2.5: Power consumption (GWh/year) by primary substation distribution area
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Power consumption (GWh/year)

Figure 2.6: Power consumption (GWh/year) by sector
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The current energy system

Current heat consumption

Ninewells

The annual baseline heat consumption for Dundee is Hospital

approximately 1,270 GWh. This refers to both
domestic and non-domestic consumption for space
heating and hot water.

Heat consumption density is concentrated around the
city centre, areas of high residential density and non-
domestic buildings with high energy demands, such as
Ninewells Hospital as shown in Figure 2.7.

Dundee
*—

Figure 2.8 shows the proportion of total heat demand
(for both domestic and non-domestic properties) met
by different fuel types. Heat demand in Dundee is
primarily met by mains gas and electricity with a small
contribution from electricity, oil, LPG and solid fuel.
In particular, a high proportion of homes (~87%) are
heated by mains gas.

———e Dundee City
Centre

Figure 2.7: Heat map of annual baseline heat consumption

Figure 2.9 shows that domestic properties (homes)
exhibits the highest heating consumption in Dundee,
amounting to 786 GWh annually, or 62% of the
heating demand. Just as with power demand, this is

primarily due to the predominant residential nature of 33302319 14
the building stock in Dundee. _ ‘
] . o . N[elsBele]l-Ri (el 100 83 76 61 44
Heating consumption within the non-domestic sector
is split between a range of sectors, predominantly

offices, industry and retail. 0 200 400 600 800
Heat consumption (GWh/year)

Domestic 786

Figure 2.9: Heat consumption (GWh/year) by sector

August 2024

Dundee Climate
Leadership Group

Esri UK, Esri, TomTom, Garmin, Fourspace, Geotechnologies, Inc, METI/NASA, USGS

1000

ARUP

Other,
Oil, 3% 1%

Figure 2.8: Proportion of heat met by
fuel type
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2. Context and baseline
The current energy system

Current transport demand

In 2021, approximately 555 million miles were driven
by vehicles in Dundee, with trips by cars comprising the
majority of this mileage (73% of miles). There are
several primary roads that run through Dundee,
including the A90 to Aberdeen and A92 to Arbroath.
The Tay Road Bridge forms part of the A92 and
connects Dundee with Fife across the River Tay.

Currently transport demand is met almost entirely by
petrol and diesel. At the end of December 2021, there
were 531 electric private vehicles in the city, which
made up 1% of total private vehicle ownership.® There
are 400 public EV charging points across Dundee.®

Figure 2.10 shows an estimate of the vehicle miles
driven starting in each primary substation distribution
area. This was calculated by allocating total miles to an
area based on car ownership rates. Darker green regions
indicate higher car ownership and mileage, suggesting
that these areas may have high demand for EV chargers
in the future.

Despite a large contribution of private vehicles to total
transport demand, approximately 40% of households in
Dundee do not have access to a car.'2 Public transport
services in Dundee includes an expansive bus route
network run by private operators which serves
neighbourhoods across the city. Dundee’s railway
station is in the city centre and provides services to
cities across Scotland and England.
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Figure 2.10: Annual transport mileage and road network in Dundee by primary substation distribution area 28 29.31
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2. Context and baseline
The current energy system

Existing renewable generation assets

Due to the urban nature and limited land area
availability in Dundee, there are limited existing and
proposed renewable generation assets to supply the
local energy system. As shown in Figure 2.11, Dundee
currently has an installed generation capacity of ~50
MWe and a battery storage capacity of 100 MWe.

Figure 2.12 shows the location of Dundee’s current
major renewable energy generation assets, all of
which are operational according to the Renewable
Energy Planning Database.3? In addition to these

Rooftop PV,
30 MWe

Onshore
wind, 4

MwWe \

Energy from

waste, 18

Mwe Battery

storage,
100 MWe

Figure 2.11: Estimated installed capacity of energy assets in
Dundee (MWe)
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major assets, the total energy generation from rooftop
solar PV generation within the LAEP is estimated to
be 30 MW. This was calculated based on the
estimated number of domestic properties with rooftop
PV currently installed.33

The energy from waste plant in Baldovie, operated by
MVV Environment Ltd, is estimated to have a
capacity of 20 MWe, with the completion of an
additional line expected to be operational by 2030. In
addition to electricity generation from the plant, a

Dunsinane Industrial Estate

Battery storage: 50 MWe &——

Lochee

Dundee Technology Park
Battery storage: 50 MWe

O
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feasibility study to understand the potential for heat
recovery from the plant has recently been completed.
If taken forward, this could provide up to 20 MW,;, of
heat supply to a heat network, with a reduced
electricity generation capacity of 16 MWe. MVV are
also exploring the opportunities for capturing and
transporting carbon away from the site, with initial
targets to install carbon capture plant by 2032.34

Baldovie energy from waste plant
Electricity generation capacity: 18.3 MWe

Middleton

Dundee

Michelin Scotland Innovation Parc (MSIP) - wind
turbine
Electricity generation capacity: 4 MWe

Esri UK, Esri, TomTom, Garmin, Fourspace, Geotechnologies, Inc, METI/NASA, USGS

Figure 2.12: Renewable energy assets in Dundee (Renewable Energy Planning Database3?)
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3. Future energy system
Objectives and approach

Future energy system vision

Dundee will be Scotland s pioneering net zero
city, establishing an energy system that drives
innovation while ensuring accessible and
affordable clean energy for all.

Objectives of the LAEP:

1. Chart a clear roadmap to establish a resilient
local energy system that achieves net zero
emissions across all sectors.

2. Foster local participation, green job creation and
economic opportunities through Dundee’s energy
transition.

3. Establish accessible and affordable clean energy
for all of Dundee’s residents, with targeted
strategies to alleviate fuel poverty.

4. Produce an evidence base to strategically plan
network investments, smart technologies, energy
storage and other measures necessary to
accommodate rising demand from electrified
heating and transport while ensuring reliable and
resilient energy delivery.

5. Closely align and integrate the implementation of
the LAEP with the LHEES to create a cohesive
energy transition framework across the city.
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Developing the vision and objectives

This vision and plan objectives have been developed
through active engagement and collaboration with a
range of stakeholders in Dundee’s energy system.

Developing options for Dundee's future
energy system

Dundee’s energy system needs to transition to net zero
by 2045, while also ensuring that the system is
equitable and resilient to future shifts in demand.
However, there are a significant number of
uncertainties about how Dundee, as well as the wider
energy systems of Scotland and the UK, will transition
to enable to a net zero future. These uncertainties
include how the cost of technologies might change
over time, wider future policy decisions that will be
made by the Scottish and UK Governments, how the
transition will be funded, and the level of engagement
and ambition from the public and private sectors to
enable the transition.

Two types of energy system modelling approaches
were undertaken consecutively to inform the LAEP:

2045 Optimisation modelling: examining options for
the area’s energy system in the target year 2045 based
on uncertainties on future changes in energy demand;
hourly modelling was performed over the year to
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optimise each scenario against cost and carbon. Two
future energy system scenarios were taken forward to
be analysed further through deployment modelling.

Deployment modelling: examining how to reach the
2045 preferred energy system and exploring the rate
and scale of change required between now and 2045.
This was compared against a number of alternative
pathway scenarios that the local energy system could
take out to 2045.

The details and results of these modelling approaches
are presented across the following pages.

Through analysis and comparison of modelling
scenarios with stakeholders, a preferred pathway for
Dundee’s whole systems energy transition can be
identified that best aligns with the plan’s objectives.
Key actions have been identified across Dundee’s
energy system to support and enable this pathway,
while mitigating the risk of uncertainty to certain
aspects of the future.

These actions can be taken now to set Dundee on track
to deliver a net zero carbon energy system and to
ensure the plan’s objectives and vision are met.
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Opportunities for low carbon technologies in Dundee

Developing the optimisation scenarios

Achieving a net zero energy system in Dundee will
require the widespread deployment of various low-
carbon technologies and measures. Based on
Dundee’s current energy landscape and context, the
following options have been identified as key
opportunities in supporting Dundee’s energy
transition:

» Energy efficiency retrofits

* Heat networks

* Heat pumps

* Hydrogen

These opportunities have been incorporated into the
optimisation modelling. While these technologies
present promising pathways, their successful
implementation is subject to their own unique
challenges, as well as significant uncertainties, such as
unknowns about future costs and the enabling policy
environment necessary to drive their adoption. The
following three pages will delve into each of these
opportunities, highlighting their potential benefits for
Dundee's net zero transition, as well as the challenges
and barriers that need to be addressed to leverage the
potential they deliver successfully.

It is these opportunities and uncertainties that have
informed the development of the future energy system
scenarios modelled as part of this LAEP.
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Energy efficiency retrofit

Energy efficiency retrofits involve upgrading existing buildings to improve their energy performance,
reducing energy consumptions and associated carbon emissions. These retrofits can encompass thermal
efficiency improvements to the building fabric through insulation and air-tightness measures, as well as the
installation of efficient lighting, appliances, and building systems.

Benefits:

Retrofit offers several benefits. It can enhance occupant comfort, reduce fuel bills, and alleviate fuel poverty.
Additionally, it can extend the lifespan of buildings, reducing the need for new construction and associated
whole-life carbon emissions. Retrofit also complements other low carbon solutions such as heat pumps by
reducing heating loads. Additionally, a well-retrofitted building with improved energy efficiency, comfort,
and durability is likely to have an increased market value.

Challenges:

The upfront cost of retrofit can be significant, especially for deeper retrofits involving multiple fabric and
system interventions. Achieving sufficient uptake and securing financing can be a challenge, especially in
rented and fuel-poor sectors. Installation can also be disruptive for occupants. Furthermore, it is important to
ensure quality installations and avoid potential unintended consequences such as overheating, damp, and
structural damage through interstitial condensation. Securing a skilled workforce to undertake retrofits at the
necessary scale can also be a challenge.

Opportunities and challenges for retrofit in Dundee:

Energy efficiency retrofit presents a significant opportunity for Dundee. A large portion of Dundee's building
stock is older and inefficient, with 56% of private homes, and 92% of social housing properties needing some
form of intervention in order to meet regulatory standards.® There is also an opportunity to address LHEES
Category 2 homes, requiring moderate fabric upgrades in order to facilitate heat pump installations. Retrofit
interventions are a crucial first step in addressing building energy use in Dundee while also creating local
jobs, economic growth, and alleviating fuel poverty.
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Opportunities for low carbon technologies in Dundee

Heat network opportunities

Heat networks

Heat networks deliver heat to multiple buildings from a centralised source Relevance to Dundee:

through insulated pipes carrying hot water. While the centralised heat source is Dundee is well-suited to heat networks due to its high demand density, particularly
typically gas-fired, low carbon sources like heat pumps or recovered waste heat in the city centre. There are currently two heat networks in the city, the Low

can be utilised. Carbon District Energy Hub in Caird Park and the University of Dundee Heat
Benefits: Network. Gas-served communal heating systems in Council-owned tower blocks

also supply heat to ~1190 homes.®

As part of Dundee’s LHEES, five priority heat network zones were identified.
Figure 3.1 shows the location of these zones alongside potential heat sources,
including greenspaces for ground source heat pumps, waste heat from the sewer
system, and waste heat from the Baldovie EfW plant. These zones represent the
priority areas for heat network development; however, other parts of the city may
also be suitable for a city-wide heat network.

Heat networks can be supplied by low carbon heating technologies, increasing
overall system efficiency and reducing operational costs compared to
decentralised heating. Heat networks can leverage large thermal stores, taking
advantage of flexibility to further minimise costs and impacts on energy
infrastructure. By centralising the equipment, they can also be less expensive to
maintain and repair over their lifespan compared to individual heating systems.
Heat networks provide a potential decarbonisation pathway for buildings hard to
retrofit for other low carbon heating options, such as older tenement properties.

The Heat Networks (Scotland) Act 2021 creates a supportive regulatory Existing Caird S Baldayie EW
framework, ensuring heat networks operate efficiently and effectively within Park Heat e
Scotland, tailored to local needs.?2 Network
Challenges:
Heat networks offer significant benefits but can be complex and expensive to
deliver, requiring substantial initial capital investment. Consumer perception is a %
challenge, as uncertainty about pricing and regulation affects public trust. The A
. . . . . < @ Waste heat source
evolving policy environment will require a robust regulatory framework to protect 2 o .
. . Waste heat O Priority heat network zone boundaries
consumers. Ofgem, appointed as the Heat Networks regulator from 2024, will from sewer ® [] Greenspace®

ensure operators maintain service standards and protect consumers from price

volatility. Adhering to new regulatory requirements may pose additional
challenges for developers and operators. Figure 3.1: Priority heat network zones and potential sources of heat supply

Esri UK, Esri, TomTom, Garmin, Fourspace, Geotechnologies, Inc, METI/NASA, USGS
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Opportunities for low carbon technologies in Dundee

Future heat decarbonisation opportunities

Heat pumps use electricity to draw heat from the air, ground, water or another
heat source to heat water in a building’s heating system.

Benefits:

Heat pumps are a proven technology, ready to deploy at scale. They are highly
efficient, providing multiple units of heat for each unit of electricity consumed.
Decarbonisation of the electricity grid will also decarbonise future heat pump
heating. Air source heat pumps (ASHPs) are ‘location agnostic’ and can be
deployed in almost any area, depending on available space.

Challenges:

For higher efficiencies, reducing running costs and loads on the grid, heat
pumps need their output temperatures to be as low as possible. This requires
well insulated buildings and means that some buildings may require significant
changes to their heating systems to switch to a heat pump. These challenges are
less acute for higher temperature sources than air (such as ground or waste heat),
but these may not be available or suitable in all locations.

Opportunities and challenges for heat pumps in Dundee:

Given their technological readiness and location agnostic nature, decentralised
ASHPs (including systems supplying multiple units within the same building)
are the most ‘ready-t0-go’ option for decarbonising the area’s heating by 2045.
However, a significant proportion (33%) of Dundee's homes fall under LHEES
Category 3, indicating they may be unsuitable for heat pump installation without
substantial upgrades.® Future development of heat networks present
opportunities for using heat pumps with other heat sources in the area.
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Hydrogen is a low carbon alternative to natural gas, emitting no CO, when
burned. Within heating systems, it could replace conventional gas boilers. In
transport, hydrogen could power vehicle fuel cells.

Benefits:

Hydrogen heating systems would be familiar to consumers and could potentially
use the existing natural gas network, avoiding extra load on electricity
distribution networks. In transportation, hydrogen is a potential alternative to
electrification of heavy vehicles where battery range limitations pose a
challenge. Additionally, hydrogen can offer flexibility for integrating
intermittent renewable energy sources, acting as a storage medium for energy to
be used when needed.

Challenges:

Hydrogen technologies for both heat and transport are still developing, with
uncertainties in production costs, carbon intensity, availability, and network
conversion costs. Delays in scaling production and converting the gas network
could also hinder decarbonisation and increase costs and emissions.

Opportunities and challenges for hydrogen in Dundee:

Dundee has an existing gas network that could potentially be repurposed for
hydrogen, providing a foundation for future integration. However, the city lacks
significant industrial sites, limiting large-scale industrial adoption, which is a
likely foundation for a widespread hydrogen economy in an area. However, it
could be an alternative for hard to decarbonise non-domestic loads, peaking
plant for heating systems, and transport fuel. A strong UK government decision
in 2026 to support hydrogen for heating could impact usage in Dundee, and this
should be monitored.
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Opportunities for low carbon technologies in Dundee

Other opportunities and challenges

Reducing transport demand

By providing sustainable transport alternatives to
private vehicles, including active travel networks and
enhanced public transport infrastructure, emissions
associated with transport demand in Dundee can be
reduced. These measures can also contribute to wider
benefits such as improved air quality, reduced traffic
and increased well-being. However, changing long-
standing travel behaviours and convincing residents to
adopt alternative modes of transport can be
challenging, requiring sustained public awareness
campaigns and incentives.

Although Dundee's compact size means travel
distances are small and well-suited for both active and
public transport modes, several barriers to the uptake
of sustainable travel exist. These include the
significant shift in behaviour change required, legacy
urban planning that prioritises car journeys,
availability of funding for sustainable travel
infrastructure, concerns about personal safety, and
security of equipment.

Strategies for improving Dundee’s sustainable
transport offering are set out in Dundee’s Sustainable
Transport Delivery Plan.’2 The reduction in transport
demand is aligned with the National Transport
Strategy for Scotland, which highlights the need for
significant demand changes across all transport modes

in order to decarbonise the sector by 2045.2
August 2024

Electrification of transport

The widespread adoption of EVs can significantly
reduce emissions associated with transport demand in
Dundee. Coupling EV adoption with the wider
decarbonisation of the grid and investment in local
renewables can further increase carbon emission
reductions. However, EV charging will add significant
demand to the electricity network, which must be
managed. Additional challenges include higher
upfront costs of EVs, charge range anxiety concerns,
the need for a accessible charging infrastructure and
the availability of funding for EVs and charging
infrastructure. Dundee is well poised to support the
widespread uptake of EVs in the city. It is often
regarded as Scotland's leading city in the adoption,
promotion, and operation of EVs with existing efforts
focused on transitioning existing council vehicle fleets
and rolling out charging infrastructure in key transport
hubs.3¢

Local renewable generation

While Dundee's urban landscape presents limitations
for large-scale renewable projects, maximising local
generation can still contribute to the city's
decarbonisation efforts. Rooftop PV installations on
residential, commercial, and municipal buildings can
harness the city's available solar resources, reducing
reliance on imported electricity and associated
emissions. Additionally, integrating solar PV with
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energy storage systems can further enhance the
reliability and resilience of the local electricity
distribution system. Challenges include the high
upfront costs of solar PV installations, limited roof
space in densely populated areas, and the
intermittency of solar power, which necessitates
effective grid integration and storage solutions.

Energy system flexibility

Increasing the flexibility of Dundee's energy system is
crucial for accommodating a higher penetration of
intermittent renewable sources like solar, as well as
supporting the electrification of heating and transport.
Demand-side management programs that incentivise
consumers to shift their energy consumption to
periods of high renewable generation can help manage
peak demands and their associated impacts on energy
networks. Deploying energy storage solutions, such as
battery systems or thermal storage, can store energy
for later use, further enhancing grid reliability and
resilience. Additionally, innovative EV charging
solutions such as vehicle-to-grid and smart charging
could reduce peaks in transport electricity demand.
However, implementing these measures requires
significant consumer buy-in and changes in behaviour,
potential regulatory changes, and investments in smart
technologies, which can be capital-intensive and face
resistance from stakeholders.
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2045 system scenarios

Developing the optimisation scenarios

To explore the potential pathways for Dundee's future
energy system, the LAEP has developed four system
scenarios in collaboration with stakeholders. These
scenarios are aimed to assess the impact of various
energy system opportunities by considering key
uncertainties:

» The level of retrofit delivered to existing buildings
(deep or shallow)

* The level of heat network uptake
» The extent of local renewable generation

* The extent of the role hydrogen will play in the
energy system

» Flexibility uptake, such as demand-side
management

An overview summarising the aims and distinctions
between these four scenarios is provided here. For a
more comprehensive understanding, a detailed
breakdown of each scenario’s underlying assumptions
and projections is set out on the following page.

Note: the 2045 system scenarios should not be
considered as exact predictions for the future of the
area but are rather designed to test the impact of
different strategic decisions and technologies on the
whole energy system of the area.
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Local Resilience

This scenario explores an optimised energy system
where energy consumption is minimised and local
solutions, such as energy generation and heat
networks, are maximised.

Retrofit level: High
Renewables uptake: High
Demand-side management: Yes
Heat network uptake: High
Hydrogen applications: None
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High Electrification

This scenario explores an electrified, decarbonised
energy system that meets the current regulations.

Retrofit level: Low
Renewables uptake: Moderate
Demand-side management: No
Heat network uptake: Low
Hydrogen applications: None

Hydrogen Integration Widespread Hydrogen

This scenario explores an energy system where
hydrogen supplies transport, heating in selected
non-domestic buildings, and heat network
flexibility.

Retrofit level: Low
Renewables uptake: Moderate
Demand-side management: No
Heat network uptake: High

Hydrogen applications: HGVs and buses, heat
network flexibility and selected large non-domestic
buildings

This scenario explores an energy system where
hydrogen from a transmission pipeline supplies
transport, heating in selected homes and non-
domestic buildings, and heat networks.

Retrofit level: Low
Renewables uptake: Moderate
Demand-side management: No
Heat network uptake: High

Hydrogen applications: HGVs and buses, hard-
to-decarbonise domestic buildings, heat networks,
large industrial non-domestic buildings
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Optimisation scenarios

2045 system scenarios
Developing the optimisation scenarios

Based on hourly optimisation modelling, the
Sankey diagrams on the following pages (Figures
3.2-3.5) show the mix of energy sources and
vectors that most optimally meet projected
demands over 2045, given the conditions set in
each 2045 system scenario.

Comparison of all scenarios with the baseline
highlights a fundamental change in the energy
system: moving from three semi-isolated systems
for heat, electricity and transport to a single
integrated energy system which depends on the
interconnections between energy vectors, as large
parts of heat and transport energy demand
electrify. This will require reinforcements to the
area’s electricity network. Flexibility services and
technologies will become key to ensure network
resilience and to guarantee reliable and affordable
supply to consumers. The future system will rely
heavily on the decarbonisation of grid electricity.
Building retrofit will be crucial to enable
switching to low-temperature heating systems like
heat pumps. Together with transport mode shift, it
will also be key for minimising overall energy
requirements and costs.
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Table 3.1: Comparison of key energy system components between modelled optimisation scenarios

Transport
demand

Local Resilience

Demand reduction from
modal shift and active
transport (15%
reduction in total
demand)

High

Electrification

Hydrogen
Integration

Widespread
Hydrogen

Transport demand increase as projected by Transport For Scotland

(14% total increase)

Transport fuel

Transition from fossil
fuel vehicles to EVs

Transition from fossil fuel vehicles to EVs and
hydrogen buses and HGVs

Heating demand

High reduction from
retrofit

Lower reduction from retrofit. Domestic properties meet regulatory
standards. Non-domestic sector has building management system and

service interventions only.

Power demand

Medium demand
reduction. Peak
demand load shifting as
a result of Time-of-use
tariffs (TOUTS).

Limited demand reduction.

Heat network

High heat network

Low heat network

High heat network uptake

uptake uptake uptake
Local High rooftop PV uptake Moderate rooftop PV uptake
renewables 9 P P P P

Hydrogen for
heating

None

Hard to decarbonise
domestic buildings,
heat networks, large
industrial non-
domestic buildings

Heat network
flexibility and
selected large non-
domestic buildings
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Waste heat from
Efw utilised in
Baldovie HNZ,
with significant
public sector
buildings and
anchor loads

6-fold increase in
rooftop PV
generation

Electricity use is
86% larger than
baseline

Transport fully
electrified

HUBattery: 44
IEnergy from waste: 112

‘Rooﬂop PV: 162

-Onshore wind: 4

Grid-supplied electricity: 1716

Electricity: 1958

Figure 3.2: Energy flows (GWh/year) in Dundee’s Local Resilience scenario
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|Heat pump HN technologies: 232

=HN peaking boilers: 25 Heat networks: 331

Heat: 996
Air source heat pump: 491
IEIectric space heating: 152
=Ground-source heat pump: 23
Power: 672

EV chargers: 773 Electrified transport: 723

Transport: 723

ARUP

Around half of all
heat met by
decentralised
heat pumps and
a third is met by
heat networks

20% reduction

in heat demand

7% reduction in
power demand

15% reduction in

transport
demand

32



Dundee Local Area Energy Plan

3. Future energy system
“High Electrification” scenario

BBatiery: 47

Electricity use is
116% larger than
baseline

IEnergy from waste: 112

Rooftop PV: 81

Waste heat from
EfW utilised in
heat network

-Onshore wind: 4

Difficult to retrofit
properties rely on
direct electric
heating instead of
heat networks
(25% of demand)

: . . Electricity: 2274
Grid-supplied electricity: 2110

Transport fully
electrified

Figure 3.3: Energy flows (GWhlyear) in Dundee’s High Electrification scenario
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-Heat-pump-HN technologies: 9

Air source heat pump: 755

=Ground source heat pump: 34

IEIectric space heating: 289

EV chargers: 916
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[|Heat networks: 88

65% of heat
demand met by
decentralised

heat pumps
Heat: 1165
8% reduction in
heat demand
n 5% reductionin
power demand
Power: 692

14% increase in
transport
demand

Electrified transport: 966
Transport: 966

33



Dundee Local Area Energy Plan

3. Future energy system
“Hydrogen Integration” scenario

Hydrogen boiler
supplying heat to
some heat
networks

Electricity use is
70% larger than
baseline

16% of transport
demand met by
hydrogen, used
in HGVs and
buses

Figure 3.4: Energy flows (GWhlyear) in Dundee’s Hydrogen Integration scenario
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IHeat pump HN'technologies: 186

Hydrogen HN technologies: 54

Air source heat pump: 630

IEIectric space heating: 179

=Ground-sourceheat pump: 25
=Hydrogen boiler: 20

EV chargers: 540

Hydrogen refuellers: 494

|
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Heat networks: 311
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Heat: 1165

Power: 692

Electrified transport: 807

Transport: 966

Hydrogen transport: 158

Around a half of
all heat demand
met by
decentralised
heat pumps and
a third is met by
heat networks

8% reduction in
heat demand

5% reduction in
power demand

14% increase in
transport
demand
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“Widespread Hydrogen” scenario

Electricity use is
8% larger than
baseline

Rooftop PV
generation
increased 3-fold

Properties not
suitable for heat
pumps or heat
networks heated
using
decentralised
hydrogen
boilers (27% of
demand)

—Battery: 5
JEnergy from waste: 112

IRooftop PV:81

-Onshore wind: 4

Grid-supplied electricity: 1003

Hydrogen import: 1571

Electricity: 1125

Hydrogen: 1571

Figure 3.5: Energy flows (GWhlyear) in Dundee’s Widespread Hydrogen scenario
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‘ ‘Hydrogen HN technologies: 227
—Heat pump HN technologies: 4

Air source heat pump: 483

=Ground-source-heatpump: 27
=Electric-space heating: 29

Hydrogen boiler: 316

HEV chargers: 192

Hydrogen refuellers: 954
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Heat networks: 311

Heat: 1165

Power: 692

Electrified transport: 658
Transport: 966

Hydrogen transport: 307

ARUP

8% reduction in
heat demand

5% reduction in
power demand

14% increase in
transport
demand

A third of transport

demand met by
hydrogen, used
in HGVs and
buses

35



Dundee Local Area Energy Plan 5 \\» (
Dundege \
-‘ icy Councl Dundee Climate

Leadership Group

ARUP

3. Future energy system
Scenario comparison

Energy system components

Table 3.2 shows the comparison of energy technology
uses in each optimisation scenario.

Grid supplied electricity is highest in the High Key:
Electrification scenario due to the higher heat demand
and limited reduction in transport demand. The two
hydrogen scenarios have the lowest requirement for
grid supplied electricity as hydrogen partially replaces
electricity and is used to meet transport and selected

Table 3.2: Comparison of annual generation and consumption for each energy component (shown in GWh per year)

Decrease inuse of
technology

Increasein use of
technology

Energy components Hydrogen

Resilience |[Electrification| Integration

building demands. Rooftop PV 27 162 81 82 81
In all scenarios electricity consumption required for Grid supplied electricity 980 1716 2110 1632 1003
electric space heating is reduced compared to the
baseline. This is due to reduced heating demand in SV CIEEE 3 916 540 192
buildings with electric heating and the replacement of Hydrogen transport 0 0 494 954
direct electric heating systems with heat pumps or Air source heat pump 491 755 630 483
connection to heat networks. = d heat
round source nea
The Local Resilience scenario requires less individual 0 23 34 25 27
; . . . pump
air source heat pumps than the electrification scenario
as more properties are connected to a heat network. Electric space heating 310 152 289 179 29
Hydrogen boiler 0 0 0 20 316
Heat network - EfW 0 80 80 80 80
Heat network - Heat 0 232 9 186 4
pump
Heat network - 0 0 0 54 097
Hydrogen

August 2024

36



Dundee Local Area Energy Plan

3. Future energy system
Scenario comparison

Heat decarbonisation

The decarbonisation of heat is crucial for Dundee's net
zero ambitions. Each scenario tested employs a
different approach to meeting future heat demand, but
all scenarios include a diversified mix of heat sources
and make use of local opportunities, as shown in
Figure 3.6.

Across all scenarios, a significant portion of heat
demand is met by individual air source heat pumps
ASHPs, which provide efficient and low carbon
heating for residents and businesses. Heat networks
also play a vital role, particularly in high density
demand zones, as explored on page 27.

The heat sources for these networks vary based on
location and scenario. In scenarios with lower heat
network uptake, the Baldovie EfW facility supplies
clusters of public sector buildings in the Baldovie
HNZ. This, along with electric boiler peaking plant,
makes up the total heat demand met by heat networks
in the High Electrification scenario. In scenarios with
higher heat network uptake, the networks expand to
clusters supplied by ground source heat pumps, sewer
source heat pumps, ASHPs, or hydrogen boilers.
Peaking plants, such as electric or hydrogen boilers,
are used to meet peak heat demand. In these scenarios,
for the Baldovie heat network zone, additional sources
such as ground and air source heat pumps may be
required to meet demand beyond the Baldovie EfW
plant's capacity.
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The Local Resilience scenario involves the most
ambitious rollout of building retrofits across Dundee,
resulting in significantly lower heat demand compared
to other scenarios. In contrast, the High Electrification
scenario shows the changes needed if retrofits only
meet regulatory standards, requiring higher capacities
of ASHPs and direct electric heating, and less reliance
on heat networks. Both scenarios rely heavily on
electricity as a fuel source, leading to increased
electrical demand, as discussed on the following page.
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Within Hydrogen Integration, hydrogen boilers supply
selected non-domestic properties identified as
potential pilots for hydrogen heating. Widespread
Hydrogen then takes this further to install hydrogen
boilers in all LHEES ‘Category 3’, difficult to retrofit
properties, that are currently on the gas network. It is
worth noting that hydrogen for heating is not widely
tested and there is significant and uncertainty in
readiness in the short to medium term.

m ndividual air source heat pump
m |ndividual electric space heating

® Individual ground source heat pump

m |ndividual hydrogen boiler

SYIoMIBU 1epY %/2

Heat network - EfW

Heat network - Air source heat

pump
m Heat network - Electric boilers

m Heat network - Ground source heat

pump
® Heat network - Hydrogen boiler

m Heat network - Hydrogen peaking

Wid q boilers
ldesprea m Heat network - Sewer source heat
hydrogen pump

Figure 3.6: Split of heating technologies across Dundee’s four 2045 energy system scenarios
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Electricity networks

Figure 3.7. shows the variation in peak electrical
demand in each scenario. Despite High Electrification,
Hydrogen Integration, and Widespread Hydrogen
having a similar annual heating demand, the resulting
peak electrical demand varies greatly. Largely this is
due to role of hydrogen displacing electricity used for
heat and transport in the hydrogen scenarios. The
dashed line on Figure 3.7. shows current substation
firm capacity, meaning in all four scenarios additional
capacity will need to be delivered to enable a future
transition.

In Local Resilience, the increased rollout of retrofit
reduces overall heat demand, and results in a higher
proportion of buildings being suitable for ASHP
installation. This leads to a lower electricity demand
due to the better efficiency of heat pumps (>250%) in
comparison to electric boilers (100%). The greater
rollout of heat networks further enables this, with low
carbon and waste heat sources available and being
capitalised on to increase efficiency.

Figure 3.7 also demonstrates how hydrogen can
relieve stress on the grid by reducing peak electrical
demand. Note that this figure shows grid electrical
demand only, higher levels of local renewable
generation in the Local Resilience scenario also
contributes to the reduced peak.
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It is important to note that the modelling undertaken
optimises the local system to minimise peak electrical
demand through measures such as storage and
demand-side management. In reality the peak demand
across all scenarios may be higher, and any future
network should be designed with redundancies to
ensure the resilience of the energy system.

While the hydrogen scenarios show a lower overall
peak in Dundee, it must be noted that if low carbon
hydrogen is produced by electrolysis, this will incur a
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high electrical demand at the point of production. It is
unlikely however that hydrogen production will occur
within the boundaries of Dundee City Council. Green
hydrogen production should ideally be coupled with
large-scale intermittent renewable generation sources,
such as wind farms. By producing hydrogen during
off-peak times and using it as a store of excess
renewable electricity that would be wasted, the grid
can be balanced, and the overall system can become
more resilient.

Current
substation
____________ capacity
(330 MW)
Hydrogen Widespread
integration hydrogen

Figure 3.7: Peak primary substation demand (MW) across Dundee’s four 2045 energy system scenarios
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A preferred system for 2045

There is a large range of uncertainties which will
influence the future of Dundee’s energy system. These
uncertainties have been examined through the energy
system scenarios tested through the optimisation
modelling presented in the preceding pages. These
system scenarios present both opportunities and
challenges for meeting the LAEP objectives. These
were considered in-depth, and following discussions
with wider energy system stakeholders, two energy
system scenarios were taken forward for further
analysis for Dundee’s future energy transitions.

Less suitable future systems

The High Electrification scenario examines an energy
system with lower efforts in reducing building and
transport energy demand, moderate renewable build-
out, and low heat network penetration. This scenario
does not align with Dundee's vision as it results in an
energy system heavily reliant on energy imports,
straining the electricity distribution infrastructure and
leading to a less resilient system overall. This scenario
also contradicts ambitions set out in Dundee's LHEES
to leverage the city's opportunities for widespread heat
network adoption and a fabric-first approach to
maximise potential demand reductions before
switching heating fuels. It represents a worst-case
scenario in which the energy system is decarbonised
but not resilient.
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The Widespread Hydrogen system presents
opportunities in decarbonising hard-to-electrify loads
in buildings and transport, increasing system
resilience, and easing pressure on the electricity
network. However, a lack of industrial sites in the
vicinity, which are crucial anchor loads for cost-
effective hydrogen rollout, makes this scenario less
suited for Dundee. Moreover, the lack of clear plans
for green hydrogen supply, uncertainty around future
production levels, challenges in sourcing the required
volumes, and the absence of immediate funding for
hydrogen projects in the area further diminish the
viability of this scenario. Even in the event of a strong
UK Government decision favouring hydrogen for
heating in 2026, Dundee would likely not be
prioritised for early gas network conversion,
potentially delaying decarbonisation and increasing
costs.

A preferred system:

From the modelling carried out for this LAEP and
engaging with stakeholders, two preferred systems
have emerged to be taken forward for further
commentary:

1. Local Resilience
2. Hydrogen Integration
This analysis is centred around the Local Resilience
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scenario, which maximises local renewable energy
production, reduces demands in both building and
transport sectors, and leverages the city's potential for
heat networks with local heat sources. The following
pages provide more detailed insights into the Local
Resilience scenario and how energy use is optimised
across the year.

While prioritising the energy system components of
the Local Resilience scenario, Dundee will also
monitor progress and potential future hydrogen
applications aligned with the Hydrogen Integration
scenario. Both scenarios were explored further
through deployment modelling, to show how these
scenarios may be delivered over time within the
context of current policies and plans, and their
cumulative impact on energy system emissions. The
results of this modelling are discussed in further detail
from page 45.

It is likely that Dundee's final future energy scenario
may incorporate elements from both the Local
Resilience and Hydrogen Integration scenarios
considered, and the actions identified in this LAEP are
aligned to reflect this, ensuring a balanced and tailored
approach which addresses the city's energy transition
challenges.
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Energy dispatch — entire year

The optimised generation and supply of electricity to
meet the energy demand in Dundee over the year 2045
for the Local Resilience scenario is depicted in Figure
3.8. Electricity use for transport, lighting, appliances,
and cooling remains fairly steady throughout the year,
while electricity for heating spikes during the winter
months when heating needs are higher. During the
winter, more electricity is consumed by individual and
heat network heat pump technologies and direct
electric heating systems to supply heat to buildings.

Rooftop PV systems emerge from the modelling as a
low carbon, local generation option that is especially
productive in meeting summer electricity and EV
charging demands when solar output is high. The
electricity production from the energy from waste
plant remains constant throughout the year. However,
due to the limited availability of large-scale renewable
development in Dundee, the optimised energy system
does maintain a level of dependence on non-local
electricity supply out to 2045.

The technology mix is optimised to balance seasonal
variations in demand and supply, ensuring system
resilience across the year. The interplay of local
renewable generation and grid electricity aims to
provide consistent, sustainable energy to meet
Dundee’s needs in 2045.
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Figure 3.8: Electricity supply and utilisation
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Energy dispatch — peak electricity day

To gain a comprehensive understanding of the
technology capacity required to meet peak demands,
hourly modelling of the energy system was performed
over the course of an entire year. Figure 3.9 illustrates
the optimised generation and supply of electricity
necessary to satisfy the energy demand during the day of
the year with the highest electricity demand.

During daylight hours rooftop PV generates electricity
contributing to the overall energy supply. However, the
majority of electricity demand is met through grid-
supplied electricity. The batteries in the system are
charged during the day when rooftop PV generation is
high, and then discharged in the evening to help meet
the peak demand period.

Notably, EV charging, as well as power consumption for
lighting and appliances, contribute significantly to the
overall peak demand on the system, which occurs
between 6 and 7 pm on the day shown in the figure.
Currently, this peak demand is managed through the
strategic discharge of stored energy generated during the
day.

As technology continues to advance and energy markets
evolve, there is potential for further management of this
peak demand through measures such as dynamic energy
pricing and smart, flexible EV charging strategies for
residential overnight car charging.
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Figure 3.9: Electricity supply and utilisation for a peak electricity demand day in January
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Network reinforcements required

To support the electrification of the energy system,
upgrades to the electricity network will be required.
Figure 3.10 shows the likelihood that each primary
substation will need reinforcements. This likelihood
was calculated by comparing the current substation
capacity with the modelled capacity required to meet
future demand. The labels indicate the reasons that
significant upgrades may be more likely within each
areas. The results of this analysis inform the key
actions that need to be taken in each area:

* Macalpine Road, Menzieshill, Rosebank Street,
Constable Road and Broughty Ferry need essential
infrastructure upgrades to support heat and
transport decarbonisation.

* Heat network development in Lochee, Caird Park
and Baldovie is less likely to be dependent on
significant upgrades to support development.

* The energy centre(s) for a City Centre heat
network will need to be carefully sited. For
example, adding demand to the Constable Street
substation will require significant upgrades
however siting in Overgate may require less
infrastructure upgrades.

* Individual air source heat pump installation can be
accelerated in Charleston, Ninewells, Gourdie and
Edzell Street as infrastructure upgrades are less
likely.
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Figure 3.10: Likelihood of network reinforcements required by primary substation
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Pathways overview

Deployment modelling has been carried out to identify
the impact the rate of change of the energy system has
on emissions and energy consumption. The pathways
have been developed with input from the Council to
explore where current forecasts put Dundee in 2045
and whether it is on track to meet net zero targets.

The Business as Usual (BaU) pathway has been used
to indicate what the energy system in Dundee would
look like if there was no out-of-the-ordinary action
taken by residents, local businesses, or the Council. As
a result, this pathway assumes that all existing
technologies uptake remains at current rates. Heating
and cooling demand are assumed to remain constant,
however transport demand is forecast to increase
based on current trends. This tests the worst-case
scenario for 2045.

Regulatory Standards (RS) goes one step further
than BaU and assumes that all existing or planned
legislation and policies are implemented. National,
regional and local plans have all been incorporated,
prioritising the most local level of legislation
available. However, this only considers actions rather
than targets. For example, Scotland’s national net zero
target for 2045 is not assumed to be met within this
scenario, but any existing policies related to achieving
this target have been implemented. This scenario
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therefore shows the gap between national targets and
projections based on existing legislation.

The Public Sector Led (PSL) scenario tests how far
action from the Council and other public sector
organisations can contribute to net zero targets. In this
pathway, it is assumed that all public sector assets and
activities are decarbonised and reach their optimised
capacities by 2045. The residual emissions in the local
energy system are those that must be addressed by the
private sector.

Local Resilience (LR) and Hydrogen Integration
(HI) are based entirely on the optimisation modelling
carried out as part of this LAEP. These pathways
reach the respective optimised energy systems in 2045
with deployment based on current trends and
forecasts, while also meeting regulatory standards.

The assumptions for each scenario are explored in
more detailed overleaf in Table 3.3.

The following pages present and discuss the results of
the deployment modelling, starting with the associated
energy consumption of each pathway followed by the
associated carbon emissions, and a breakdown of
residual emissions in 2045.

Dundee Climate AR' ' P
Leadership Group
! Local Resilience (LR):

Involving the build out to the
modelled optimised Local
- Resilience energy system.

O,

Hydrogen Integration (HI):
Involving the build out to the
modelled optimised Hydrogen
Integration energy system.

Public Sector Led (PSL):

Only publicly owned energy
system components achieve
optimised targets (e.g., publicly
owned buildings, Council vehicle
fleet).

Regulatory Standards (RS):
N\ All energy system components

meet statutory requirements

(e.g., Heat in Buildings
Figure 3.11: Overview of deployment pathways

)4

Strategy).
Business as Usual (BaU):

Assuming a BAU build out rate
and demand change
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Table 3.3: Deployment assumptions for pathways tested.
Assumed increase from baseline Explanation
Technolo Sector  Busin Regulator Publi Hydrogen Local : : : o
. - usiness as Usua egulator andards ublic Sector Le rogen Integration ocal Resilience
9y usiness as I ublic R - Usual Regulatory Standards  Public Sector Led  Hydrogen Integrat Local Resil
Usual Standards Sector Led Integration Resilience
Onshore wind . No new generation No new generation capacity No new generation capacity No new generation capacity No new generation capacity
capacity Generation No Change No Change No Change No Change No Change capacity installed installed installed installed installed
Energy from waste . Gen_eration unchang_ed Generation unchanged as  Generation unchanged as  Generation unchanged as  Generation unchanged as
capacity* Generation  No Change No Change No Change No Change No Change gs i) e e e Line 4 replaces Line 2 Line 4 replaces Line 2 Line 4 replaces Line 2 Line 4 replaces Line 2
Assumed to follow P - . P . - .
. . . . . T X Assumed to follow existing  Maximised build out on Maximised build outon all ~ Maximised build out on all
ROOftOp PV capa(:|ty Generation Low Low Medium Medium ngh ;xlssggtgl;;rr:stallatlon =S installation rates in Scotland council-owned buildings buildings buildings
Domestic retrofit Public sector buildings Meets EPC target dates and Meets EPC target dates and
rollout Heat No change Low Medium Medium High No retrofit Meets EPC target dates®®  retrofitted to optimised remaining moderate retrofit remaining ambitious retrofit
demand savings by 2045 by 2045
Non-domestic . X No regulation on non- Public sector buildings ; Optimised retrofit to
retrofit rollout Heat No change No change Low Low Medium  No retrofit domestic retrofit retrofitted Ly Bl @i el maximise demand savings
Domestic heat . . . As_su_me(_j © foqu Assumed to follow existing  Heat decarbonised in public RamElg heatAeIe.ctrifigd All heat electrified by 2045,
pump installation Heat Low Low Medium Medium High ;xgggg;gstallauon rales stallation rates in Scotland sector buildings by 2038 2;;%‘:5’ foletinlineiv rollout in line with retrofit
Non-domestic heat . . No new heat No regulation on non- Heat decarbonised in public RamEliig heatAeIgctrifigd All heat electrified by 2045
) . Heat No change  No change Low Medium High - ; ] g by 2045, rollout in line with iy e
pump installation 9 9 9 technologies installed domestic properties buildings by 2038%" e rollout in line with retrofit
Heat network . No new heat lI[]alrlgr;:eetg)s,rgte(?ltjtsirc1ciﬂznk-?eat IR ERTBILS CRIMEEEnE Connections in line with CemEeiens [ el
installation Heat No Change No Change Low Medium ngh technologies installed Networks Act (2027 and |nhpubl|c §e<!:)t|or DuEs optimised capacity optlmlsed anaeileng
2030)2 where suitable meeting HNA targets
Hydrogen blend in gas
. . . ) . network from 2026 and No hydrogen boilers
Hydrogen boilers  Heat No change  Nochange Nochange Medium No change No hydrogen boilers No hydrogen boilers No hydrogen boilers hydrogen in heat network by demand
2030
. . Publi ¢ d HGV and bus t rt
EV uptake Transport Low Low Low Medium ngh No B ujgEe Mo e [EIES [ 20 tr:nslgt)sliceli)arc:ﬁ'\i,:ir:a% demaﬁz m;Sb;?r;/Zprzgen 100% of transport demand
with remaining met by EVs, met by EVs, rollout inline
Hydrogen HGV Transport No change No change No change High No change NI (Eegn No future hydrogen demand No future hydrogen demand rollout inline with FES with FES leading the way®
uptake Al leading the way®
Growth in transport Growth in transport demand Growth as BAU, offset by Growth in transport demand r?:;‘zggrreg u;t;r:
Transport demand* Transport Increase Increase Increase Increase Decrease demand projected by projected by Transport small reduction in public projected by Transport Transporf' Scotland net zero

Transport Scotland®®

Scotland®®

sector fleet demands

Scotland®®

target®

* The EfW plant has been assumed to be decarbonised by 2032 using carbon capture and storage technology. This will reduce the electricity and heat generation of the plant.
** An increase in transport demand is forecast for the BaU, RS and PSL pathways which has a negative impact in overall emissions, hence it is highlighted in red here. The rest of the table measures the increase in technologies.
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Energy consumption pathways

Figures 3.12 to 3.15 overleaf show the split of energy uptake of EVs, does however lead to an increase in
consumption within Dundee from 2024 to 2045 across  grid imported electricity.

four deployment pathways, excluding the Businessas  \within the Local Resilience pathway, the optimised

Usual (BaU) pathway. These energy consumption system eliminates the consumption of petrol and diesel

pathways show the direct impact of actions on - and fossil fuel heating fuels as transport and heating

consumption within Dundee. The carbon emission demand is electrified. This leads to a significant

pathways (see Figure 3.17) are then created by increase in grid electricity imported. This increase is

applying the respective emission factors to show the minimised by improvements in building energy

impact these changes have in meeting Dundee’s net efficiency, which, combined with the higher efficiency

zero target, and the influence of the emissions factor of heat pumps compared to fossil fuel heating

of the fuels used. The consumption pathways only technologies, results in a 50% reduction in overall

show imported energy, excluding local electricity energy consumption. In the Local Resilience scenario

generation via renewables and EfW. in 2045, 90% of total energy demand is met by grid

Figure 3.12 and 3.13 show that petrol and diesel electricity, with the remaining electricity generated

consumption decrease in both the Regulatory from EfW, rooftop PV and onshore wind.

Standards and Public Sector Led pathway. Although The Hydrogen Integration pathway, shown in Figure

an increase in transport demand is forecast, the 3.15, considers a transition to an optimised energy

continued uptake of electric vehicles will reduce - system utilising hydrogen. Electricity and hydrogen

reliance of petrol and diesel for transport. As fossil consumption increase significantly to replace the use
fuel boilers and heating is being switched out for of petrol and diesel and fossil fuels. Hydrogen heating y
electric alternatives, there is a decrease in fossil fuel technologies tend to have lower efficiencies than heat =
heating fuels. As all public buildings are switched to pump solutions, leading to a reduction in overall I3
electric alternatives in the Public Sector Led pathway, energy consumption of 10% compared to the baseline. U.L
consumptions of fossil fuel heating fuels by 2045 is The energy consumption remaining in 2045 is ;
significantly reduced. predominantly imported electricity (61%), imported

The increase in electric heating systems, and the hydrogen (35%) and local renewable generation.
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Energy consumption pathways
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Figure 3.12: Energy consumption by fuel type for Regulatory Standards
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Figure 3.14: Energy consumption by fuel type for Local Resilience
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Carbon emissions pathways

Carbon emission pathways have been developed to
show how energy emissions could change between
2024 and 2045 within Dundee for each of the five
pathways. These are shown on the next page in Figure
3.17 with key targets annotated on the figure.

Across all pathways, the same grid emissions factors
were assumed using the Future Energy Scenario 2023:
Leading the way electricity CO, intensity (excluding
negative emissions from bioenergy with carbon
capture and storage (BECCS) by National Grid.**

The baseline emissions were estimated to be around
623 ktCO,e. Within the Business as Usual (BaU)
scenario, this is forecast to decrease by 29% to 445
ktCO2e, however is dependent on the current uptake
rate of low carbon technologies and decarbonisation of
the electricity grid.

Regulatory Standards (RS) presents the potential
annual carbon emissions reduction to 2045 if all
current local and national policy and legislation is met.
Within this pathway, transport demand is expected to
grow but the switch to EVs and heating
decarbonisation and efficiency measures lead to an
overall decrease by 2045 of 49% when compared to
the baseline.

The Public Sector Led (PSL) pathway then tests how
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far action from the Council can contribute to meeting
net zero. Both the PSL and RS pathways rely heavily
on the decarbonisation of the grid to reduce emissions
without many interventions to reduce heating demand
and no action to reduce transport and power demand
in the private sector. This leads to higher cumulative
emissions and higher fuel costs for consumers.

Figure 3.17 shows that both LR and HI pathway
achieves a 97% reduction from baseline levels. The
LR pathway and the residual emissions in 2045 are
explored in more detail on pages 50 and 51. The
overarching statutory target for greenhouse gas
emissions, as set by Scottish Government, is to reach
net zero by 2045. Only the Local Resilience and
Hydrogen Integration scenarios will reach the net zero
target once residual emissions have been offset.

That no other pathway reaches net zero implies that
current legislation and targets will not be enough to
reach Dundee’s 2045 net zero target, even with
additional action from the Council as shown in the
PSL pathway.

This highlights the importance of buy-in and action
from industry and the private sector to meet the
overall 2045 target.

The impact of this is highlighted by the shaded areas

0
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of Figure 3.16 below which show the emissions gap
and therefore the emission reduction that can be met
by public sector action (blue) and private sector action
(light grey). The scale to which this gap is closed and
potential emissions are avoided, by improving on the
current RS trajectory, will be dependent on the
implementation of the delivery actions detailed in
Chapter 5.
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Figure 3.16: Emission reduction opportunity
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Annual carbon emissions
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Figure 3.17: Annual carbon emissions of deployment pathways

August 2024

auljaseq wolj abueyd 9

48



Cumulative carbon emissions (ktCO2,)

Dundee Local Area Energy Plan

3. Future energy system
Transition pathways

Cumulative emissions
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Figure 3.18: Cumulative carbon emissions of deployment pathways
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Figure 3.18 shows the difference in cumulative
emissions between each pathway. This shows the
scale of impact these pathways could have on their
overall contribution to climate change.

It is important to note that reaching net zero will not
be a fix-all and that any emissions generated up to the
point of reaching net zero have a damaging effect.
Reducing emissions earlier will have co-benefits such
as improved air quality, reduced environmental effects
and potentially reduced energy costs from efficiency
improvements.

The solid lines in Figure 3.18 show the results from
the deployment modelling carried out up to 2045. The
dashed lines continue the trends identified within
deployment modelling to show an indication of how
emissions may change past this point. The wider
electricity grid is expected to decarbonise, leading to
the Local Resilience and Hydrogen Integration
scenario reaching a plateau as the majority of demand
is met by electricity or green hydrogen across heating,
power and transport in 2045.

The cumulative emissions for the BaU pathway keep
growing with no signs of slowing down due to the
increase in demand and annual carbon emissions with
even grid decarbonisation not enough to cause a
decrease in annual emissions.

49



Dundee Local Area Energy Plan

3. Future energy system
Transition pathways

Residual emissions

Figure 3.19 shows the breakdown of carbon emissions
by demand sector in 2045 and the impact of following
each pathway compared to the previous one. The
pathways are presented in ascending order of
intervention from the local area.

Note that this does not include emissions avoided
from local generation, and instead assumes all
electricity demand is met by grid electricity. Local
generation will reduce grid import across all sectors
where electricity is used and reduces the residual
emissions in 2045 for the Local Resilience scenario
from 20.6 ktCO,e to 19. ktCO,e. This is explored
more on the following page.

To achieve net zero, these residual emissions must be
offset or balanced. This will require input and action
from the local authority, developers and large emitters
who all have a responsibility to meet net zero within
their own emissions. The funding required to offset
these residual emissions and where the responsibility
for these payments lie should be considered by local
and central government. This should involve engaging
stakeholders throughout the delivery of the LAEP to
reach a consensus on the approach to compensate
residual emissions. This is essential to ensure a
successful transition to a net zero future.
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emissions avoided.
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Figure 3.19: Waterfall chart showing residual emissions in 2045 and carbon emissions that can be avoided through
alternative pathway implementation
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Local Resilience pathway

To meet net zero targets, Dundee should aim to
closely follow the Local Resilience scenario, while
monitoring potential for future green Hydrogen
Integration. Figure 3.20 highlights the reductions in
emissions that need to be made across different
demand sectors.

Although local generation capacity grows over time,
avoided emissions reduce over time due to declining
grid emission factors. However, local generation
remains vital for reducing grid constraints, cumulative
emissions, and fuel costs, particularly in earlier years
with higher grid carbon intensity. By strategically
siting renewable energy sources near areas with high
heat demand, the generated electricity can be
efficiently utilised for local heat networks or heat
pumps, minimising transmission losses and
maximising the overall system efficiency.

The analysis carried out as part of the deployment
modelling highlights the importance of the transport
and heating sectors in reaching net zero targets.
Decarbonising these sectors through measures such as
electrification of transport, widespread deployment of
heat pumps, and the integration of low carbon heat
networks will be essential in achieving Dundee's
ambitious climate goals.
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Figure 3.20: Projected annual carbon emissions for the Local Resilience scenario split by demand
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Introduction

Priority intervention themes

The modelling presented in previous pages illustrates
the radical transformation necessary to create a net
zero local energy system for Dundee. Through the
optimisation and deployment modelling carried out for
this LAEP, it can be concluded that a least-cost,
lowest-carbon pathway to net zero will involve
significant reductions in demand for heating,
electricity, and transport, along with profound changes
in energy use.

Figure 4.1 outlines the priority intervention themes to
achieve the LAEP's objectives of the proposed future
energy system and recommended pathway. These span
all aspects of the area's energy system, with numerous
interdependencies across them. This highlights the
importance of a coordinated, whole system approach
to delivery in order to meet the 2045 net zero carbon
target.

Achieving the LAEP's broader objectives will require
appropriate governance, engagement, policies, and
financing solutions. The radical changes modelled will
involve interventions across heating, transport,
electricity, and overall energy use. A coordinated
effort across all facets of the energy system is vital for
the net zero transition.
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Install energy saving
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Replace fossil fuel heating
by rolling out heat networks
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zero-carbon heating
technologies
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Install EV chargepoints and
explore potential
applications of hydrogen

Figure 4.1: Priority intervention themes in Dundee

53



Dundee Local Area Energy Plan

4. Priority intervention themes

4 \\»
iDUHQE?

Focus areas for the delivery of the LAEP

Priority intervention themes

The Council and the DCLG should aim to work
collaboratively with stakeholders across the local
energy system to support delivery of the net zero
system as follows:

Decarbonise heat

Dundee is an urban area with a high density of heat
demand, making it a suitable location for the
development of heat networks. Dundee’s LHEES has
five priority zones for heat network development as
set out on page 27. Heat networks can be an efficient
and low carbon heat source when paired with local
renewable heat opportunities. The modelling carried
out for this LAEP illustrates that up to 34% of heat
demand can be met through a range of efficient
heating technologies supplying heat networks. The
feasibility of developing heat networks in these
prioritised zones should be further investigated.

Currently, it is estimated that 87% of domestic
buildings in Dundee are connected to the gas network.
Transitioning these on-gas domestic properties to low
carbon heating systems requires careful planning to
ensure fuel poverty is not exacerbated from increased
fuel bills. Characteristic of an urban city, a high
proportion (53%) of Dundee’s homes are flats. Not all
flats in Dundee will be able to connect to a district
heat network. Installation of individual heat pumps
can be challenging in flats due to several constraints,

including limited space for the necessary heat pump
August 2024

components. Communal heating systems could be
considered as an alternative decarbonisation solution
for flats. Existing communal heating systems currently
heated by gas should be decarbonised.

Improve the energy efficiency of the existing
building stock

The installation of energy efficiency measures will
minimise the overall demand from the building sector,
reducing the need for new generation assets and
energy network reinforcement.

Adopting a fabric-first approach for buildings with
poor thermal performance is important when
considering the rollout of low-temperature heating
systems, such as heat pumps. Prioritising the
installation of fabric improvements offers a range of
benefits for occupants, including lower energy costs,
warmer homes and a better indoor environment.
Decisions should be made on a case-by-case basis
regarding how best to sequence the deployment of
fabric improvements alongside low carbon heating
systems.

In Scotland, the HiB Strategy sets targets to improve
the energy efficiency of buildings, with all Scottish
private homes required to reach an EPC Band C by
2033. A significant proportion of private domestic
properties in Dundee do not meet this target, as 56%
currently fall below a Band C. Similarly, 92% of
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social housing properties will need some form of
intervention to meet the target of an EPC Band B by
2032.

Both Dundee’s LHEES and LAEP have identified
locally-specific challenges to the installation of energy
efficiency measures, which will need to be addressed
to ensure the 2033 HiB target can be met. For
example, the higher proportion of flats and tenement
buildings in Dundee presents a challenge for the
planning and execution of retrofit projects due to the
multiple stakeholders involved and the more complex
building modifications required. Actions set out in this
LAEP will provide the foundations to address these
challenges, accelerating the rate of retrofit in Dundee.

Public-owned buildings, such as schools and offices,
should be initially targeted for energy efficiency
improvement. The Council, the DCLG, and other
public bodies have greater control over the installation
of measures across their building stock, enabling
quicker and more streamlined implementation of
retrofit projects. Through community engagement,
government incentives, and planning measures,
homeowners and private businesses should also be
encouraged and supported to implement efficiency
upgrades. Success stories from projects in public-
owned buildings should be shared to encourage uptake
among the private sector.
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Focus areas for the delivery of the LAEP

Priority intervention themes

Maximise rooftop PV and storage

In an urban context, there are limited opportunities for
large-scale renewable energy projects. However,
rooftop PV systems can contribute to Dundee's local
energy system by providing low-cost, low carbon
energy to residential and commercial users.

The Council should aim to deploy rooftop PV and
battery systems across its own assets, accessing
available funding schemes. Additionally, the Council
and the DCLG should encourage ‘able-to-pay’
consumers to install rooftop solar PV, developing
strong communication and engagement plans to drive
uptake. It is important to provide information about
the supply chain, available funding schemes and
tariffs to ensure consumers have the necessary
information to make informed decisions.

Ensure network resilience

Electricity network reinforcement will be required to
meet increased electricity demand from the shift to
electrified heating and transport technologies. This
LAEP has been developed in collaboration with SSEN
through the RESOP project, with outputs feeding into
the LENZA tool intended to assist with the DNO’s
future energy planning.

As renewable generation capacity continues to
increase, there will be greater variability in generation

August 2024

outputs. Flexibility will therefore become increasingly
important to manage the difference between
generation and demand. The Council and the DCLG
could raise awareness of demand-side flexibility
mechanisms, like time-of-use tariffs which incentivise
consumers to shift energy use away from peak times.

Reduce and decarbonise transport

The National Transport Strategy for Scotland has set a
target to reduce car kilometres travelled by 20% by
2030, and further demand changes across all travel
modes will be necessary to achieve a fully
decarbonised transportation system by 2045.25
Achieving this shift requires a coordinated approach
focused on shifting toward more sustainable modes
like active travel and public transport.

There are rapid ongoing changes in how people and
goods travel that impact not just car mileage, but also
van and HGV mileage. This includes new
transportation technologies, evolving work and
commuting behaviours stemming from the COVID-19
pandemic, and an increase in online services and
online shopping. These wider shifts should also
inform decisions and actions taken in Dundee going
forward.

Dundee is leading in transport decarbonisation, with
more public EV chargers per capita and the highest
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proportion of zero emission local authority vehicles in
the country. Decarbonising transportation will require
a full transition to zero emission vehicles by 2045,
enabled by vehicle fleets shifting to low emission
vehicles, expanded public charging infrastructure,
incentives for EV uptake in the private sector, and
monitoring new technologies like hydrogen fuel cell
vehicles.

Many residents do not have off-street parking; 53%
live in flats or multi-unit dwellings and will rely on
on-street public chargers to enable EV uptake.
Installing more public EV charging points, including
rapid and fast chargers at workplaces, travel hubs, and
destinations, will be crucial for a just transition.
Homes with off-street parking will require home
charging installations, coupled with smart energy use.
By 2045, at least 225 MW EV charging capacity will
be required across Dundee.

EVs offer immediate emissions reductions potentials
for passenger cars, vans and some heavier traffic such
as buses and HGVs. The Council can lead by
continuing to electrify its own fleets whilst working
with the DCLG partners and other key stakeholders to
shift away from petrol and diesel vehicles. Monitoring
the role of local green hydrogen production and
refuelling stations could further explore the potential
of hydrogen in decarbonising freight transport.
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Focus areas for the delivery of the LAEP

Cross-cutting themes across priority intervention themes

Skills

To address the skills shortage in the decarbonisation
sector, a dedicated skills and training programme
should be developed in collaboration with key supply
chain partners. This initiative will help build a resilient
workforce capable of meeting the installation rates
required to achieve the scale of retrofit necessary to
meet energy efficiency targets. Furthermore, the
quality of these training programmes will contribute to
ensuring that the work delivered meets acceptable
standards, thereby building confidence in the local
supply chain.

Finance

A significant barrier to deploying energy efficiency
measures, heat pumps, and rooftop PV systems is the
high upfront cost of installation. To address this, the
Council and the DCLG should leverage available
government incentives to support the adoption of
building decarbonisation technologies.

For privately owned buildings, the Council and the
DCLG could clearly promote and signpost any active
funding schemes that cover or contribute towards the
upfront costs of these technologies. This could involve
creating informative resources, hosting workshops, or
providing one-on-one consultations to ensure building
owners are aware of and can access these financial
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supports.

Additionally, the Council and the DCLG could
collaborate with industry partners to explore
innovative funding mechanisms. This might involve
developing financing programmes that spread the cost
over time, partnering with financial institutions to
offer low-interest loans, or creating public-private
partnerships to subsidise initial expenses. By
investigating and implementing these potential finance
solutions, the Council and the DCLG can help make
the initial investment in energy efficiency measures,
heat pumps, and rooftop PV systems more affordable
and manageable for building owners.

Communication and engagement

The transition to a decarbonised energy system will
require not only complex technical interventions but
also a cultural shift in how the energy system is
perceived. Community awareness and engagement in
energy projects are critical for ensuring successful
delivery.

The Council and the DCLG can foster this necessary
buy-in by collaborating with community energy
groups. Involving these groups in the decision-making
process can ensure that the community's perspectives
and concerns are addressed. This collaborative
approach helps to build trust and transparency, making
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community members feel more invested in the
outcomes of the projects.

When a community is actively engaged in the
development and delivery of energy projects, its
members become more familiar with the technologies
being implemented. This familiarity can demystify the
technology, making its benefits more apparent and
understandable. As a result, the community is more
likely to support and advocate for these projects.

The rollout of technologies should be accompanied by
a clear communication and engagement plan. This
plan should explain the benefits of the technology, as
well as details about installation, operation, and
maintenance.
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4. Priority intervention themes
Targets and actions

Overview of the challenge

Scale of the challenge

Table 4.1 sets out the scale of change required for
each priority intervention area to reach an optimised
future energy system by 2045. The number of heat
pumps installed may be higher if the energy efficiency
of hard-to-retrofit properties can be improved to a
standard suitable for heat pumps.

The change in vehicle mileage presented in Table 4.1
is based on a study undertaken on behalf of Transport
Scotland to understand the reduction in mileage
required to meet net zero targets®e. It is acknowledged
that achieving this reduction in vehicle kilometers,
particularly for freight transport, is challenging and
will require additional national interventions beyond
those outlined in this plan. If the scale of vehicle
mileage reduction set out in Table 4.1 is not achieved,
additional EV charging capacity will be needed to
support the electrification of transport in Dundee.

Identifying area-based actions

The action plan set out in Chapter 5 details actions
that are applicable throughout Dundee. However,
detailed modelling was conducted at primary
substation level to assess specific challenges and
opportunities within different areas of the city. By
analysing the results in each substation area, priority
actions for each substation area have been identified.
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These follow the seven area-based actions set out in
Figure 4.2, grouped by priority intervention area.

Figure 4.3 on the following page illustrates the priority
actions for each substation area. Although all actions
identified in the plan will be relevant to all areas in the
long-term, this map highlights the immediate priorities
and potential areas for pilot projects.

Table 4.1: Area wide rollout needed by 2045

Action category Scale
required

Homes retrofit ~ 71,900

Buildings with HPs installed ~ 47,700

Properties connected to HNs ~ 3,000

Rooftop PV panels ~ 390,000

Home batteries (with PV) ~ 13,500

Fast chargers installed* ~ 10,200

HGV mileage reduction 15%

Bus use increase 10%

Van mileage increase** 10%

Car mileage decrease 20%

*Assuming the installation of 22kW EV chargers
**Van mileage increase limited to 10% in comparison to
current projected increase of 43% by 2045
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Engage with non-domestic properties

The substation area contains a high proportion of
non-domestic properties. Buy-in and action from
non-domestic building owners will be required to
decarbonise properties in these areas.

Collaborate with neighbouring LAs

The substation area overlaps significantly with a
neighbouring local authority. Collaboration will be
required to understand if network upgrades will be
required in these areas.

Install individual heat pumps

The substation area has a higher proportion of
properties suitable for heat pump and sufficient network
capacity. Projects to decarbonise heat using heat
pumps could be targeted at this area.

Develop heat networks

The substation area contains a high proportion of
properties within a prioritised heat network zone. The
capacity of the electricity network should be considered
when developing feasibility studies for heat networks as
discussed on page 42.

Investigate opportunities for hard-to-retrofit homes
The substation area contains a high proportion of hard-
to-retrofit homes. Efforts should be made to understand
the extent of retrofit possible these and the most
appropriate heat decarbonisation option.

Install EV chargers

The substation area is likely to have a high demand for
electric vehicles. These areas could be investigated for
on-street charging.

Reinforce network to enable decarbonisation

The substation associated with the substation area is
highly likely to required network reinforcements to meet
the modelled demand and to enable electrification of
heating and transport.

4.2: Area-based actions
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4. Priority intervention themes
Area-based actions

Figure 4.3 presents area-based actions for each primary substation distribution area. For a more in-depth description and justification of each action, refer to page 57.

R
Q

\

o Dundee
[N icpoct

Engage with non-domestic properties Install individual air source and /ﬂ\ Investigate opportunities for g Reinforce network to enable
= ground source heat pump hard-to-retrofit homes decarbonisation

Collaborate with neighbouring LAs to ) . o
understand network reinforcement Develop heat networks ¢ Install EV chargers D Primary substation distribution area
requirements

Esri UK, Esri, TomTom, Garmin, Fourspace, Geotechnologies, Inc, METI/NASA, USGS

Figure 4.3 Priority area-based actions for each primary substation distribution area
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4. Priority intervention themes
Wider benefits

Wider benefits and a just transition

Transitioning to a low carbon, resilient energy system
will deliver significant co-benefits for residents and
businesses across Dundee beyond emissions
reductions alone. The priority interventions identified
this LAEP, can create local jobs, reduce energy bills,
alleviate fuel poverty, and improve public health.

It is estimated that delivering Dundee's clean energy
transition will require a specialised regional workforce
of around 25,500 job-years (~1,300 full time jobs) in
areas like renewable energy installation, building
insulation, EV mechanics, heat pump maintenance,
and more between now and 2045. While its likely
much technology manufacturing will occur outside the
region, local employment opportunities will be
generated for on-site installation, operation, and
servicing of these local systems. For example,
installing and maintaining, heat pumps, heat networks,
solar panels, and EV chargers at scale will require
specialist knowledge and skills training which can be
facilitated through local initiatives such as capacity
building, training programmes and trade
apprenticeships which can empower local actors to
access green jobs and support the local energy system
transition.

The extensive building upgrades and fuel switching
outlined in this LAEP will ensure affordable warmth
for households throughout the city. By improving
insulation, replacing inefficient heating systems, and
August 2024
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transitioning buildings away from fossil fuel reliance
to low-carbon alternatives, Dundee can significantly
reduce fuel poverty currently experienced by 31% its
residents.*

By electrifying all vehicles in Dundee by 2045, the
city will eliminate petrol and diesel tailpipe emissions,
resulting in cleaner air for its inhabitants. Reduced
exposure to harmful pollutants such as particulate
matter, nitrogen oxides, and carbon monoxide has
been conclusively linked to improved respiratory
health and lower risks of cardiovascular disease. These
public health co-benefits will be experienced across
Dundee.

To ensure a just and inclusive energy transition,
Dundee will need to implement policies and
investments that maximise these benefits while
supporting affected workers and communities. This
can be achieved through collaboration with key
regional stakeholders across the public, private and
third sector, such as local businesses and community
groups, and colleges and universities like the
University of Dundee and Abertay University. Such
partnerships will facilitate reskilling and re-
employment programmes, ensuring that no one in
Dundee is left behind by the low-carbon shift. By
working together, Dundee can create a sustainable
future that benefits all its residents while positioning
itself as a leader in Scotland's green energy transition.
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Figure 4.4: Job-years provided by priority intervention area
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5. Actions and recommendations
Introduction to the action plan

Plan outline

The LAEP action plan will set out a high level
routemap showing recommended actions to enable the
delivery of the LAEP, in the context of wider policy
targets and decisions.

Figure 5.1 on page 62 presents a long-term roadmap
from now until 2045, with proposed targets mapped
according to their associated priority interventions.
Additionally, 10 overarching actions have been
identified for the medium term, which are to be
undertaken between now and 2030. Each overarching
action has its own roadmap, detailing a set of sub-
actions. Overarching actions are assigned to one or
more of the priority intervention themes introduced in
Section 4:

1. Improve energy efficiency

2. Decarbonise heat
3. Maximise rooftop PV and storage

4. Reduce and decarbonise transport

5. Ensure network resilience
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Before launching the LAEP program, the Council and
the DCLG need to mobilise resources, secure
necessary funding and establish governance and
monitoring processes. A suggested phased approach to
implementation is outlined in Figure 5.5 on page 87.

Actions require joined up but differentiated efforts by
the stakeholders to deliver the LAEP’s objectives.
Opportunities and enablers across each intervention
area have also been identified to support the delivery
of the overarching priority intervention areas. These
are shown on page 63.

It is important to note that while this routemap lays out
a proposed sequence of actions and timelines, it
should be viewed as a set of recommendations rather
than definitive requirements. Despite having identified
an optimised energy system and a pathway to deliver
this system, uncertainty remains over the exact form
of the decarbonised energy system in 2045.

The actions identified here are resilient to this
uncertainty and can be taken now to create an
enabling environment to maintain the ability to meet
the 2045 and interim targets. However, future changes
will require the plan to adapt, and monitoring of the
plan will be crucial. Annual reviews and full updates
in line with the local plan refresh cycle are
recommended to ensure the actions and timelines
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remain optimal as the decarbonisation landscape
evolves.

The routemap provides a focused view of actions that
will be taken in the coming decade while also showing
key milestones on the decarbonisation trajectory to
2045. Each intervention requires five key elements to
be successful:

1. Mobilising finance

2. Strong and consistent policy framework
3. Delivery owners

4. Local engagement and ownership

5. Supply chain and skills readiness

The role that the Council and the DCLG can play for
each intervention will vary. Some actions will call for
direct intervention in the material delivery of
programmes, while other interventions will require the
Council to act as a facilitator for market driven
change.

The following section provides further detail on each
of the actions within each intervention area, as well as
the key asks of others in addition to the Council and
the DCLG.
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Long-term routemap
2024 2025 2026 2027 2028 2029 2030
X @
Improve energy efficiency :
o . Heat networks | Domestic heat 15% reduction in
o Decarbonise heat to supply 3% of gg?b?ecisﬁgz total miles
o Maximise rooftop PV and storage current heat levels trgvelled achieved
. demand across (final LAEP target)
© Reduce and decarbonise transport Scotland 22
O Ensure network resilience Council fleet
Lo . . 100% zero
Q Existing target or legislation omissiond!
2040 2039 2038 2037 2036 2035 2034 2033 2032 2031
Domestic heat Non-domestic 30% of heat Sale of new  ["1g04 increase | Rooftop PV Baldovie Efw
demand heat demand demand ICEs banned in| i, ¢iq capacity net zero target
reduced by reduced by 20% delivered the UK electricity installed
20% (162 (87 GWh) through heat requirements | double that of | 5qcia) housing
GWh) through through retrofit networks baseline homes EPC B2!
retrofit Council net zero Ievels
organisation (~30% of total
targett3 new rollout)
Private rented
homes EPC C2
2041 2042 2043 2044 2045 2050
90% of total 166 MW of 172 MW total Scotland and UK national net
transport rooftop PV heat pump the City net zero zero target*?
demand met by installed capacity target”1°
electric vehicles delivered (o]
across
25 GW of
Dundee

Figure 5.1: Dundee’s long-term routemap of targets
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5. Actions and recommendations
Opportunities and enablers matrix

This table presents a matrix of opportunities and enablers, including funding mechanisms, relevant tools, resources and studies, and other drivers and enablers for each of
the priority intervention themes.

Table 5.1: Action opportunities and enablers

Funding mechanisms & incentive examples Tools/resources/studies Other drivers and enablers

Private Rented Sector Landlord Loan, Small Medium Scarf, Energy Savings Trust (EST), Home

o Enterprise Loan Scheme, Area-based Schemes, Energy Scotland, Dundee Citizens Advice Housing to 2040, Fuel Poverty Act, National
Improve energy efficien cy Warmer Homes Scotland, Home Energy Scotland Bureau, Dundee Energy Efficiency Advice Planning Frame\;vork 4 (NPF4) '
Grant and Loan Scheme, Energy Company Obligation Project (DEEAP), Energiesprong,
Schemes, Dundee Climate Fund Changeworks, Council Local Housing Strategy

Scotland’s Heat Network Fund (SHNF), Green Heat
Innovation Support Programme, Home Energy
Scotland Grant and Loan Scheme, Council Green
Business Grants and Loans, UK Infrastructure Bank,
Scottish National Investment Bank, Public Sector
Decarbonisation Fund

Heat Network Support Unit, Home Energy
Scotland, Scarf, Energy Savings Trust (EST).
Scottish Climate Intelligence Service, Baldovie
and Caird Park Heat Network Feasibility
Studies

Heat Networks (Scotland) Act, Heat in Buildings

Decarbonise heat Bill, Building Assessment Reports (BARS)

Scotland’s draft Energy Strategy and Just
Transition Plan, Energy Statistics for Scotland, | Improved fuel security and resilience
Community Energy Scotland, Local Energy Unlocking energy system flexibility

Scotland, Transition Dundee

Community and Renewables Energy Scheme

Maximise rooftop PV and storage | (CARES), Smart Export Guarantee (SEG), Power
Purchase Agreements (PPA), Dundee Climate Fund

Cycling Friendly Programme (Cycling Scotland),

Places for Everyone (Sustrans), Cycling, Walking and Dundee Sustainable Transport Development Under 22 Free Bus travel, Scotland Car Demand

. Safer Routes Fund, Active Travel Infrastructure Fund, Plan, Transport for Scotland’s National Management Framework (2025), Extent of
Reduce and decarbonise Bus Partnership Fund. The OZEV EV Domestic Transport Strategy Third Delivery Plan, gem :
) . . . Commercial Bus Network
transport Chargepoint Grant, EST Domestic Chargepoint Grant, | Network Development Tool, Bus Service : .
. . . . } - Access to chargepoints via ChargePlace Scotland,
Used Electric Vehicle Loan, Business chargepoint Improvement Partnership, Drive Dundee hasing out of fossil fuel vehicles
funding, Scottish Zero Emission Bus challenge fund, Electric, Mission Zero for transport P 9

Low Emission Zone Support Fund

SSEN flexibility services

SSEN RIIO-ED3 price control
Ensure network resilience SGN RIIO-GD3 price control

DNO Funded, with Ofgem approval
Time-of-use tariffs (TOUTs) and

SSEN LENZA data tool

SSEN DSO Acceleration Strategy
National Grid ESO and Octopus Energy
domestic flexibility trial

Increased capacity on the electricity network
Whole system approach with gas network
supporting electricity resilience
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5. Actions and recommendations

Control and influence in delivering the LAEP

Control and influence

This LAEP outlines a potential zero-carbon energy
system for Dundee by 2045, and the actions needed to
achieve this.

To deliver the LAEP, the Council and DCLG
members will need to decarbonise assets under their
direct control, such as public buildings and transport
fleets. They must also drive wider area
decarbonisation through policy, incentivising,
collaboration and community engagement.

The Council and the DCLG’s sphere of influence in
actions includes:

* Budget and finance

+ Defining and helping to achieve project outcomes
* Identifying priorities

* ldentifying potential risks and monitoring risks

* Monitoring timelines

* Monitoring the quality of the project as it develops

The following pages detail each of the proposed
actions, and Figure 5.2 illustrates the varying levels of
influence and control the DCLG can exert for each
action. DCLG members will have different levels of
control in delivering each action, requiring a
coordinated approach where the most appropriate
group takes ownership of individual actions to
maximise effectiveness.
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5. Actions and recommendations
Short-medium term actions

Overarching actions

A set of overarching actions has been identified based on evidence gathered from the modelling results and engagement with the Council, the DCLG and
other relevant stakeholders. These actions are planned for the short to medium term, extending up to 2030. In Figure 5.3 below, they have been prioritised
according to the level of control the Council and the DCLG have in implementation.

1. Deliver decarbonisation measures in Council-owned building stock to provide 'success stories' and boost supply chain ‘ 5 1 More
Council

. control

>

E%&

2. Foster coordination and collaboration with other local authorities

3. Continue to collaborate with network operators to inform energy planning

a“
3
4. Develop heat networks within Dundee ‘
teon

5. Implement a strateqy to reduce transport demand and encourage sustainable travel

6. Promote the growth of the supply chain and foster confidence in local suppliers

&
E#

7. Raise awareness of grid flexibility opportunities to households and businesses

8. Identify and implement place-based energy initiatives to target outreach and achieve economies of scale

Eéﬁ

> B O

>
® 0
E%‘é

9. Promote advice service for homeowners and business

Less

10. Deliver infrastructure to support a decarbonised transport system Council
¥ control

§

Figure 5.3: Dundee’s overarching LAEP actions
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5. Actions and recommendations
Action priority matrix

The overarching actions in this LAEP were ranked based on how much effort would be required by the action owner and other stakeholders involved to implement the
action and how much impact the action would have in reaching net zero in Dundee, relative to other actions presented. The result is the action priority matrix below which
identifies high priority and quick win actions.

Overarching Actions Legend
1 - Decarbonise public-owned building stock a . o

Quick win High Priority

2 - Foster coordination and collaboration with other @ @ &
local authorities

Higher

3 - Collaborate with network operators to inform energy (%
planning

4 - Develop heat networks .

5-Implement a strategy to reduce transport demand (&=
and encourage sustainable travel

Impact

6 - Promote the growth of the supply chain and foster @ . %
confidence in local suppliers

7 — Raise awareness of grid flexibility opportunities to (%
households and businesses

8 - Identify and implement place-based energy initiatives g . =
to target outreach and achieve economies of scale

9 - Promote advice service for homeowners and (@ . S
business

Effort Higher

10 - Deliver infrastructure to support a decarbonised (&=
transport system

Figure 5.4: Prioritisation of overarching LAEP actions
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5. Actions and recommendations = i e dae
_ Ends at spec
Medium term routemap St

1. Deliver decarbonisation measures in public-owned assets to boost supply chain and provide success stories

1.1 Develop prioritisation

framework

1.2 Assess options for existing

gas-fired communal heating

1.3 Review heat network

zones
1.4 Assess building suitability
for heat pumps

1.5 Identify priority areas for
interventions

1.6 Conduct site surveys for
PV

1.6 Conduct detailed
economic assessment

1.7 Produce plan to minimise disruption
and support vulnerable households

1.8 Produce communication plan for
building users and tenants

1.10. Identify capital funding routes

1.11 Engage with asset management teams
to align with wider maintenance

1.12 Engage with internal procurement
teams

1.13 Undergo area-based retrofit, heat pump installation and PV rollout

1.14 Identify and monitor risks

1.15 Monitor and assess impacts of interventions

@) & = @ @ @) -®

67

August 2024



Dundee Local Area Energy Plan

5. Actions and recommendations
Descriptions of overarching actions

1. Deliver decarbonisation measures in public-owned assets to boost supply chain and provide success stories

Description

Public sector organisations, including the Council and
relevant members of the DCLG, should focus on
deploying energy efficiency and heat decarbonisation
measures across their own properties. This retrofit
programme represents a quick win, as the public
sector organisations have direct control over these
buildings and can efficiently target interventions.

To prepare for the delivery of energy efficiency
measures, heat decarbonisation solutions and solar
PV, the organisations should develop a prioritisation
framework that clearly outlines the criteria and
process for prioritising retrofit projects across its
property portfolio. Organisations should consider
conducting detailed site surveys to assess the scale of
measures needed, resources required, and costs
involved in retrofitting the building stock. For the
Council, these assessments should align with the
LHEES delivery plan and the actions set out in the Net
Zero Transition Plan 2024-2030.

The tenants currently occupying Council buildings
will be a primary consideration in this retrofit
programme. A detailed plan will need to be produced
to minimise disruption caused by construction work.
For all organisations, an engagement plan will be
developed to keep tenants and building users informed
about the planned work and clearly explain the
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benefits to them.

Organisations should also develop a robust plan for
funding arrangements, identifying available capital
funding routes. In addition, collaborating with internal
procurement teams early on will be important to share
intelligence on the scale of works, investment
requirements, and delivery timescales

Throughout the programme, public sector
organisations should monitor the impacts of
interventions to ensure the intended benefits are being
realised by consumers. This monitoring should include
regular data collection and analysis on energy usage,
cost savings and tenant satisfaction.

Key considerations

Benefits

Public sector organisations will be able to promote
success stories from the programme, which will build
confidence across the community and hopefully
encourage private sector building owners to undertake
retrofits themselves. An increased demand for retrofit
services and materials can also lead to the growth of
local businesses and the development of specialised
skills.

| Risks

There is currently a lack funding to cover or contribute
towards the required capital investment required for

0

Dundee Climate
Leadership Group

ARUP

“-@

such projects. Further, there may be resistance from
tenants and building users in agreeing to the required
works in their properties. There is also a potential
shortage of local installers to complete the rollout
across the entire public sector building stock, which
could result in delays to programme delivery.

& Level of Council control

In reference to Figure 5.2 on page 64, the Council has
direct control over its assets and can influence and
engage other public sector organisations.

2:2 Stakeholder involvement

Whilst public sector organisations, including the
Council and the DCLG, will lead on delivering the
programme, they may wish to seek further support by
outsourcing some of the tasks, like site assessments, to
an external provider.

Council property management, schools, retrofit
construction companies, residents, and housing
associations could also be engaged with throughout
the delivery of this programme.

Ask from others

To ensure this programme can be delivered
successfully, cooperation from the key stakeholders
above will be required. Furthermore, support and
guidance from Scottish Government will help leverage
available financing incentives.
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2. Foster coordination and collaboration with other local authorities

2.1 LAEP/LHEES
knowledge sharing

2.2 |dentify cross-boundary
collaboration opportunities

2.3 Explore opportunities for joint
investment and resource sharing

2.4 Develop a repository or database of
case study materials from the local
authority's own experiences and from other
best practice examples across Scotland

2.5 Develop a cross-authority
communications strategy and plan

2.6 Develop standardised approaches and
guidelines for a range of different energy
projects

2.7 Engage in joint procurement and bulk
purchasing

2.8 Update and disseminate case study materials, lessons learnt, and best practices as
energy projects are delivered

2.9 Regular ongoing cross-LA collaboration to discuss challenges, opportunities and progress

2.10 Maintain regular communication and engagement with COSLA and other relevant bodies to leverage support and resources from the Scottish Government

@) & = @ @ @) -©
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2. Foster cooperation and collaboration with other local authorities

Description

Reaching decarbonisation targets is a challenge faced
by all Scottish local authorities. Therefore, it is
important for councils to communicate regularly,
share lessons learned from decarbonisation projects,
and collaborate where project synergies exist to realise
the benefits from economies of scale.

The Council should initially aim to promote
knowledge sharing across local authorities bordering
Dundee by hosting a stakeholder session to provide an
overview of key findings and delivery plan actions
from the LHEES and LAEP. Furthermore, additional
sessions should be held with other neighbouring local
authorities, such as Perth and Kinross Council, to
identify specific areas for collaboration. By comparing
delivery plans, the Council will be able to identify
synergies in various projects and uncover potential
opportunities for delivering cross-boundary initiatives.

If opportunities for collaboration are identified,
councils could undertake joint initiatives that support
effective project delivery. One example would be to
develop a cross-boundary communication plan aimed
at driving engagement around projects across different
local authorities. This plan could include coordinated
outreach efforts, joint public information campaigns,
and shared digital platforms to keep all stakeholders
informed.
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Leveraging previous experience across the different
councils, guidelines for delivering a range of different
energy projects could be developed. These guidelines
would be based on shared experiences from previous
projects, ensuring that learnings are captured and
applied.

To maintain momentum and ensure continuous
improvement, the Councils should regularly engage
on decarbonisation initiatives. Councils should
dedicate time to disseminating their findings to ensure
that the lessons learned are recorded and shared
widely. Hosting a recurring forum would be beneficial
for discussing progress, sharing findings, and updating
each other on new developments.

Key considerations

Benefits

This action facilitates the sharing of best practices and
lessons learned from successful decarbonisation
projects, including retrofit schemes, enabling local
authorities to replicate plans, reduce costs and avoid
common issues. Pooling opportunities across multiple
local authorities could make projects more financially
attractive to investors due to economies of scale and
larger project sizes.

| Risks

There may be resource constraints within local
authorities to compile study materials.
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Decarbonisation projects and retrofit schemes may
also vary significantly in scope, technology and
outcomes, making it challenging to generalise best
practices and replicate success factors for different
projects. Finally, the Council may face difficulty in
coordinating with other local authorities and
community energy groups, due to differing priorities.

& Level of Council control

In reference to Figure 5.2 on page 64, this action
leverages Council has direct control over engagement
with other councils in delivering joint programmes.
However, the Council is also reliant on partnerships
to instigate collaboration and identification of
opportunities.

2.2 Stakeholder involvement

The Council and other Scottish councils that are
willing to collaborate could lead on the delivery of
cross-boundary projects.

Leveraging support from existing cross-authority
groups such as COSLA and community energy groups
could also facilitate partnerships across Councils.

Ask from others

For cross-boundary opportunities to be identified,
other Scottish Councils must be willing to collaborate
on delivering decarbonisation initiatives.
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3. Continue to collaborate with network operators to inform energy planning

3.1. Leverage the LENZA platform and the output of LAEP
to produce an evidence base for network planning

3.2. Engage with SGN to gather insights into decarbonisation plans for existing gas
infrastructure and communicate relevant Council plans

3.3 Support SGN in producing their

business plan for the RIIO-GD3 price
control period

3.4. Engage with SSEN for strategic heat network planning

3.5. Support SSEN in producing their business plan for the RIIO-
ED3 price control period

3.6. Prioritise and direct energy efficiency funding toward areas with
identified network constraints

3.7. Explore opportunities for joint funding and cost-sharing
mechanisms with network operators for energy projects or network
upgrades that benefit multiple parties

3.8. Continuously update the LENZA platform as new data becomes available and energy
projects are delivered

3.9. Maintain open and regular communication with SSEN and SGN through the Energy Systems Working Group to share updates, discuss challenges and coordinate efforts

3.10. Monitor the development of the UK Hydrogen Industry and engage with SGN to explore potential applications for
hydrogen in hard to decarbonise assets in Dundee.

@) & = @ @ @) -©
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3. Continue to collaborate with network operators to inform energy planning (&

Description

As the energy system decarbonises and the
deployment of zero and low-carbon technologies
accelerates, network infrastructure must be reinforced
to ensure reliable energy supply that meets growing
demand. This transition requires close collaboration
with SSEN and SGN to inform them of upcoming
plans and projects aimed at implementing energy
efficiency measures, heat decarbonisation solutions,
and renewable energy generation in Dundee.

The dataset gathered from this LAEP, once uploaded
to the LENZA platform, will serve as a valuable
resource for SSEN’s network planning. The Council
and the DCLG should ensure that SSEN receives
project data even after the LAEP’s completion,
maintaining an up-to-date evidence base that reflects
the latest developments and insights across the local
energy system.

By collaborating closely with SSEN and referring to
findings in the LAEP and LHEES, heat network
energy centres can be strategically identified to
minimise the need for grid upgrades.

Engaging with SGN is equally important to
understand their development plans and associated
impacts on the local energy system. This could include
assessing the potential for integrating low carbon
technologies such as hydrogen production and storage
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and ensuring the infrastructure is adaptable to future
energy needs. Collaborative efforts with SGN might
involve joint feasibility studies and pilot projects to
understand the opportunity for hydrogen application in
Dundee.

The Council and the DCLG should also support the
development of SGN’s RIIO-GD3 and SSEN’s RIIO-
ED3 Business Plans. The RIIO price control
framework, governed by Ofgem, determines the
regulated revenues and required outputs for DNOs and
GDNs. These Business Plans detail the activities
DNOs and GDNs intend to undertake and their
associated costs, which will be subject to Ofgem's
review and approval.

Key considerations

Benefits

Strategic energy planning will reduce project costs and
the likelihood of any delays associated with necessary
reinforcement. By providing input early in these
business planning stages, the Council and the DCLG
can also help shape plans and align with local energy
goals.

| Risks
The success of this action relies heavily on strong
communication between the Council, the DCLG and

network operators. Resource constraints from either
party may limit or restrict the level of engagement. For
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instance, if the Council has limited resources, they
might be unable to fulfil data requests and provide
support for delivering projects.

& Level of Council control

In reference to Figure 5.2 on page 64, this action
drives change by leveraging partnerships with
network operators to implement sub-actions
successfully.

222 Stakeholder involvement

The Council, the DCLG, SGN and SSEN should aim
to sustain strong communication and engagement
through the DCLG’s Energy Systems Working Group
and other relevant local forums.

Ask from others

The Council will need network operators to continue
working closely with them across the LHEES and
LAEP initiatives. The DCLG and its Energy Systems
Working Group are ideal forums for updating on
progress and maintaining a strong partnership. The
network operators should also provide the Council
with a request for information, detailing the data they
require to inform their business planning.
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4. Develop heat networks in Dundee

4.1. Engage with waste heat sources to
further identify and quantify opportunities

4.2. Review findings of feasibility studies
/LAEP analysis to identify gaps in data
and further analysis required

4.3 Conduct further data collection and
feasibility studies in identified zones

4.4. Engage with the DCLG partners
and key stakeholders in heat network
zones to understand appetite and obtain
required strategic funding

4.5. Explore strategic funding
opportunities and support offered
through the HNSU

4.6. Identify and engage potential
delivery partners

4.7. Develop a phasing and timeline
strategy for heat network development

4.8. Explore model contracts and partnership
agreements for heat network projects

4.9 Develop business case for
HN projects

4.10. Initiate HN projects in most promising heat network zones

4.11. Explore further opportunities for shared ground arrays or 5" generation heat networks in areas less suitable for large district heating systems
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4. Develop heat networks in Dundee ‘
Description

The Council’s LHEES identifies five priority areas for
heat network zones in Dundee. Further investigation is
required to determine the feasibility of developing
heat networks in these areas.

In the early stages of heat network development, the
Council could initially review findings from existing
feasibility studies (e.g. Baldovie and Caird Park Heat
Network), the LHEES and the LAEP. This would help
identify any gaps in knowledge or the data that need
further analysis. This process would involve engaging
with owners of potential heat sources, such as waste
heat from sewers, to assess their capacity and interest,
as well as with building owners who have large heat
demands. The Council should also work with the
DCLG to monitor strategic funding opportunities
aimed at supporting heat network projects. In
preparation for applying to these funding schemes, the
Council and the DCLG could begin engaging with key
public and private stakeholders, including those
identified in the LHEES. Early engagement can help
foster potential partnerships for accessing investment
and supporting project delivery. The Council could
also work with the DCLG to explore various contracts
and partnership agreements to formalise these
collaborations. Examples include forming joint
ventures, special purpose vehicles or public-private
partnerships.
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A phased timeline for heat network development
should be planned to outline all the necessary tasks
and their associated timescales, influenced by
available funding and/or the stakeholders willing to
act as delivery partners.

By gathering additional information, engaging with
stakeholders to form potential partnerships, and
producing a detailed delivery programme, the Council
will be well-positioned to write a business case for
initiating heat network development in the most
suitable zones.

The Council could also explore innovative approaches
such as shared ground arrays or fifth-generation heat
networks to address heating needs in areas where
traditional large district heating systems may not be
suitable.

Key considerations

Benefits

This action will build on the LHEES heat network
zoning work to consider long-term delivery of viable
heat networks. The benefits of heat networks utilising
low-carbon heat sources include reduced emissions,
improved energy efficiency, increased energy security,
and potential for lower fuel costs for customers.

| Risks
It is economically and logistically difficult to deliver
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heat networks of significant scale. Further, there is
uncertainty over the business and policy environment
to facilitate heat network development. Navigating
technological challenges, such as adapting
infrastructure to varying terrain or building types, will
require strategic planning and collaboration among
stakeholders.

& Level of Council control

In reference to Figure 5.2 on page 64, the Council may
have some direct control over heat network
development but will also be heavily reliant on the
willingness of DCLG partners and other key
stakeholders to form partnerships.

22 Stakeholder involvement

The Council could identify a potential energy delivery
partner to support with planning. Other stakeholders to
engage with include MVV Environment Ltd, Scottish
Water, external consultants, SSEN, other waste heat
process owners/operators, residents and businesses.

Ask from others

Operators of potential waste heat sites to share data
and energy efficiency plans so that the opportunity for
waste heat offtake can be captured.

Cooperation from DCLG partners and other key
stakeholders identified and willingness to input into
the planning and delivery of heat networks.
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5. Implement a strategy to reduce transport demand and encourage sustainable travel

5.1 Review the Sustainable Transport
Delivery Plan to identify opportunity
areas for a joined-up approach

5.2 Establish a joint sustainable
transport working group to lead on the

delivery of the LAEP and Sustainable
Transport plan

5.3 Identify projects for piloting mobility hubs
and shared transport initiatives

5.4. Continue to develop routes identified for

active travel network, including ‘Active
Freeways’

5.5. Identify and secure funding routes

5.6. Continue to work with Tayside Bus Alliance to increase passenger numbers

5.7. Develop and launch public awareness campaigns highlighting the benefits of sustainable transport and active travel options

5.8. Launch a campaign to encourage residents to shop locally by partnering with local businesses

5.9. Identify and work with local delivery partners to implement efficient last mile delivery
solutions

5.10. Advocate for and facilitate the provision of incentives and facilities to promote the adoption of active travel modes

@) & = @ @ @) -©
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5. Implement a strategy to reduce transport demand and encourage sustainable travel =

Description

To reduce emissions from the transport sector, the
city’s transport landscape will need to be reshaped
through the development and promotion of sustainable
transportation options. Plans for delivering sustainable
transport infrastructure are outlined in the Sustainable
Transport Delivery Plan'?and Tactran’s Regional
Transport Strategy'®. The delivery of the LAEP should
take a joined-up approach with these strategies,
recognising that sustainable transport is intrinsically
linked to the broader energy and environmental goals
set out in this plan.

An initial step for delivery of this overarching action
should involve a review of these existing plans to
identify opportunities for collaboration across energy
and transport. By establishing a dedicated working
group, diverse expertise and perspectives can be
brought together.

A key focus should be to deliver infrastructure
projects such as smart transport hubs, improved
destination cycle parking, and safe and accessible
‘Active Freeways’ in Dundee. Additionally, working
with the Tayside Bus Alliance to identify and
implement strategies to improve bus journey time
reliability and integration of services will be essential
to increase bus passenger use. The delivery of
sustainable transport initiatives will rely on securing

and allocating funding, as well as leveraging both
August 2024
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local resources and external funding opportunities
from regional and national bodies. Infrastructure
projects should be complemented by the
implementation of a public awareness campaign that
educates residents on the benefits of sustainable
transport options. This can also include partnerships
with private businesses and employers, promoting
shop local campaign and facilitating the provision of
cycle parking and Cycle to Work schemes to promote
the adoption of sustainable travel. Efforts should also
focus on collaborating with local delivery partners to
implement efficient last mile delivery solutions to
reduce overall transport demand in the city.36

Key considerations
Benefits

This action will offer significant benefits, including
reduced tailpipe emissions, improved air quality,
enhanced public health, and potential economic gains
from supporting local businesses. Initiatives could
lead to a more liveable urban environment across
Dundee.

I Risks
Resistance to change from residents and businesses

who are accustomed to current transportation patterns.

Implementing infrastructure projects could lead to
disruptions causing temporary inconvenience for
residents. Benefits of initiatives may not be evenly
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distributed across Dundee, potentially exacerbating
existing inequalities.

& Level of Council control

In reference to Figure 5.2 on page 64, the Council
exercises control directly by developing infrastructure,
as well as influencing change through partnerships,
incentivising and engagement to achieve the desired
outcomes.

222 Stakeholder involvement

This action will require involvement from the
transport and energy teams in the Council, as well as
engagement with the DCLG, other local businesses
and employers, transport providers, and infrastructure
delivery partners. Residents will need to actively
participate in and provide feedback on new initiatives.

Ask from others

The Council will need support from all stakeholders
and leadership from the DCLG partners, as well as
cooperation from the city's key stakeholders, to
actively support the city's sustainable transport
initiatives. This relies on businesses to adopt efficient
travel systems, residents to embrace and provide
feedback on new measures, government bodies to
offer funding and policy support, transport providers
to adapt their services and employers to promote
sustainable commuting.
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6. Promote the growth of the supply chain and foster confidence in local suppliers

6.1 Conduct
assessment to identify
existing gaps in skills
and local suppliers

6.2. Identify and engage local businesses capable of
delivering energy projects

6.3. Create resilient and accessible
procurement paths for local suppliers to
facilitate easy access to contracts and
projects

6.4. Organise events, workshops, and forums
to connect local suppliers with potential
clients and partners

6.5. Create and maintain a central database to signpost local businesses capable of delivering energy projects

6.6. Collaborate with relevant authorities to establish and
promote strong trading standards

6.7. Establish a campaign strategy to encourage training in green skills

6.8.. Collaborate with the MSIP Skills Academy, Dundee and Angus College, and the universities to establish and deliver targeted training programmes

6.9. Work with partners to signpost and raise awareness of funding available for training
and upskilling programmes to local businesses

@) & = @ @ @) -©

August 2024 7




Dundee Local Area Energy Plan

5. Actions and recommendations
Descriptions of overarching actions

4 \\_
iDugdgﬁ

6. Promote the growth of the supply chain and foster confidence in local suppliers (@&

Description

To achieve the rate of delivery required to reach Net
Zero by 2045, Dundee will need a resilient local
supply chain, capable of delivering retrofit at scale,
developing heat networks and installing renewable
energy and zero emission transport technologies.

The Council and the DCLG should focus their efforts
on supporting the growth of the local supply chain. An
initial step could involve conducting a preliminary
assessment to identify any sectors where there is a
deficit in skills or trained personnel. The findings from
this study could then be used to develop training
programmes. Working closely with Dundee and
Angus College and the MSIP Skills Academy, the
Council and the DCLG could support the design of
new courses or tailor existing ones to address these
identified skill gaps. Working with educational
partners, the Council and the DCLG could support the
development of a campaign strategy aimed at driving
enrolment in these courses. This might involve
marketing initiatives, informational sessions, open
days, and partnerships with local media to raise
awareness about the new opportunities in the green
economy.

The Council and the DCLG should also look to build
a trusted pool of existing installers, creating a central
list of credible local businesses. This should be a

regularly updated and maintained database, which
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could eventually be shared more widely with the
public to signpost to trusted installers.

The Council and the DCLG could connect developers,
RSLs and other building owners with relevant
contacts by hosting workshops and forums that allow
local businesses to showcase their services and
offerings. For example, the Council and the DCLG
could facilitate match-making networking sessions
where businesses can directly engage with potential
clients and partners.

To build confidence in the supply chain, it is
important that work is delivered to an acceptable
standard. The Council could work with relevant
authorities to establish and promote strong trading
standards across the local supply chain, ensuring
quality and reliability in all projects.

Key considerations

Benefits

This action will both increase the size of the skilled
labour force in Dundee, but also implement measures
to ensure high quality work is being delivered. This
should build up trust in the local supply chain, helping
drive the deployment of heat decarbonisation, rooftop
PV and energy efficiency measures.

I Risks
Maintaining high standards across the supply chain
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could be challenging, particularly for those new
market entrants who might lack experience.

The implementation of new training programmes will
require significant investment which is currently not
available.

If the public does not perceive the green economy jobs
as desirable, there may be difficulties in attracting
individuals to the training programmes. There might
also be resistance to change from traditional industries
or sectors that feel threatened by the shift to a green
economy.

& Level of Council control

In reference to Figure 5.2 on page 64, the Council will
need to leverage partnerships and engagement to
achieve the desired outcome of this actions.

2% Stakeholder involvement

This action will require involvement from
procurement, housing and energy teams in the
Council, as well as engagement with local businesses
and colleges.

Ask from others

To support this action, the Council and the DCLG will
need support and leadership from Dundee and Angus
College and the MSIP Skills Academy.
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7. Raise awareness of grid flexibility opportunities to households and businesses
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7.1. Work with SSEN and energy
suppliers to identify local
opportunities and current initiatives
for domestic and non-domestic
flexibility mechanisms

7.2. Collect and collate case studies of
successful flexibility initiatives across the
UK to support engagement

7.3. Engage with DCC asset management
to explore switching council assets to smart
electricity tariffs

7.4. Engage with public sector estates management to switch to
smart meters and tariffs at public sector sites across Dundee

7.5. Develop communication and engagement campaign for
households and businesses demonstrating benefits of smart
energy tariffs

7.6. Develop communication and engagement campaign
demonstrating benefits of smart energy monitoring, micro storage
and in property controls

7.7. Work with local households, businesses and energy companies to develop and share local case studies and
success stories to illustrate cost-saving benefit of adopting flexibility mechanisms
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7. Raise awareness of grid flexibility opportunities to households and businesses (&

Description

To raise awareness of grid flexibility opportunities
amongst households and businesses in Dundee, a
multi-faceted approach will be needed. The first step
should be to work closely with SSEN and energy
suppliers to identify local opportunities and current
initiatives for both domestic and non-domestic
flexibility mechanisms. This collaboration will help
establish a baseline understanding of the existing
landscape and potential avenues for engagement.

Concurrently, efforts should be made to collate case
studies of successful flexibility initiatives from across
the UK. These case studies can support engagement
efforts by demonstrating the tangible benefits of
adopting flexibility measures.

Internally, the Council should engage with its asset
management team to explore the feasibility of
switching council assets to smart electricity tariffs.
This initiative can serve as a leading example for other
public sector entities in Dundee. Collaboration with
public sector estates management should also be
pursued to encourage the adoption of smart meters and
tariffs at public sector sites across the city.

To effectively communicate the benefits of smart
energy solutions, targeted communication and
engagement campaigns should be developed to focus
on the benefits of smart energy solutions, including
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tariffs, smart monitoring, micro storage, and in-
property controls.

To illustrate the cost-saving potential of adopting
flexibility mechanisms, the Council and the DCLG
should continually work with local households,
businesses, and energy companies to develop and
share local case studies and success stories. These
real-life examples will help build trust and encourage
wider adoption of smart energy solutions across
Dundee.

Key considerations

Benefits

Raising awareness of grid flexibility opportunities can
lead to increased adoption of smart energy solutions,
resulting in reduced energy costs for households and
businesses. It will also contribute to a more stable and
efficient local energy system, supporting Dundee's
broader sustainability goals.

| Risks

Some households and businesses may be resistant to
change or sceptical about the benefits of smart energy
solutions, with a fear that costs may increase. There
may also be technical challenges in implementing
smart meters and tariffs across different types of
properties.
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& Level of Council control

In reference to Figure 5.2 on page 64, the Council will
need to work closely with the DCLG and other
external partners such as SSEN and energy suppliers
to identify opportunities and develop engagement
strategies. However, the Council can directly
influence the adoption of smart energy solutions in its
own assets and across the public sector.

== Stakeholder involvement

This action will require close collaboration between
the Council, the DCLG and with a wide range of other
key, including SSEN, energy suppliers, households,
businesses and public sector organisations. The
Council and the DCLG will need to engage with these
stakeholders to gather information, develop case
studies and deliver targeted communication
campaigns.

Ask from others

To support this action, the Council and the DCLG will
need SSEN and energy suppliers to be proactive in
sharing information about local opportunities and
initiatives. Households, businesses, and public sector
organisations will need to be open to adopting smart
energy solutions and sharing their experiences.
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8. Identify and implement place-based energy initiatives to target outreach and achieve economies of scale

8.1. Map existing community groups and
identify those interested in piloting
neighbourhood-scale energy projects

8.2. Collaborate with Community Energy
Scotland and Dundee Climate Hub to
identify potential local community energy
projects

8.3. Research and understand funding
and delivery model options available
for neighbourhood-scale projects

8.4. Support the design, launch and delivery of pilot
neighbourhood-scale projects with interested
community groups

8.5. Evaluate effectiveness of pilot projects and
refine the approach for wider implementation

8.6. Scale up successful
neighbourhood-scale projects
to cover larger areas of the
city

8.7. Set up ongoing communication and engagement events in local community groups to showcase local projects and opportunities

8.8. Continuously monitor and apply for relevant funding opportunities for community energy projects
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8. Identify and implement place-based energy initiatives to target outreach and achieve economies of scale @& ‘

Description

Implementing place-based energy initiatives can result
in economies of scale. The first step should involve
reviewing existing community groups and identifying
interested parties in piloting neighbourhood-scale
energy projects. This will help establish a foundation
for community engagement and participation. In
parallel, the Council and the DCLG should collaborate
with Community Energy Scotland and the Dundee
Climate Hub to identify potential projects.

To support the identified projects, it will be necessary
research and understand the available funding and
delivery model options. This will involve exploring
various financing mechanisms and partnerships that
can help bring neighbourhood-scale projects to
fruition.

Once potential projects have been identified and
funding options explored, pilot neighbourhood-scale
projects should be designed, launched, and delivered
with interested community groups. These pilot
projects can serve as a proof-of-concept and help
demonstrate the viability and benefits of community
energy initiatives. Pilots can be used to identify best
practices, lessons learned, and opportunities for
improvement.

Building on the success and insights gained from the
pilot projects, the Council and the DCLG could then
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develop a strategic scale-up of successful
neighbourhood-scale projects to cover larger areas of
the city. This expansion will help maximise the impact
and benefits of community energy initiatives.

Ongoing communication and engagement events with
local community groups can be used to maintain
momentum and to showcase local projects and
opportunities. These events will help raise awareness,
foster community ownership and encourage continued
participation in energy initiatives.

Finally, the Council and the DCLG should
continuously monitor and apply for, and signpost
relevant funding opportunities to support community
energy projects (e.g., the Dundee Climate Fund). This
will ensure a sustainable pipeline of resources to scale
and replicate successful initiatives across Dundee.

Key considerations

Benefits

Place-based energy initiatives can help achieve
economies of scale, reduce energy costs for residents,
and foster community engagement and ownership.
These projects can also contribute to Dundee's broader
sustainability goals and improve the resilience of local
energy systems.

| Risks
Community energy projects may face challenges in

securing adequate funding and buy-in from residents.
There may also be technical and logistical hurdles in
implementing neighbourhood-scale projects.

& Level of Council control

In reference to Figure 5.2 on page 64, the Council has
a moderate level of control over this action, by
supporting and incentivising community energy
projects. However, the success of these initiatives will
depend on the engagement and participation of local
community groups.

222 Stakeholder involvement

This action will require close collaboration with the
Dundee Climate Hub, other local community groups,
Community Energy Scotland, and potential funding
partners. The Council and the DCLG will need to
engage with these stakeholders to identify
opportunities, secure resources, and implement
projects.

Ask from others

To support this action, local community groups will
need to be willing to participate in pilot projects and
help champion energy initiatives in their
neighbourhoods. Community Energy Scotland will
need to provide technical expertise and guidance in
developing and implementing projects. Funding
partners will need to offer resources and support to

help scale and replicate successful initiatives.
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9. Establish a local energy advice service to provide local guidance to residents and businesses

9.1. Review existing
landscape of advice services
offered by organisations such
as EST, DEEAP and Scarf

9.2. Explore the potential of
using Scarf and DEEAP to
provide an enhanced service

9.3. Assess local needs and gaps in
current services

9.4. Engage and collaborate with
stakeholders to define the scope of an
enhanced advice service, including the
type of support to be offered

9.5. Develop comprehensive
service delivery plan, including
securing funding and resourcing

9.6. Collect and develop
information and resources

9.7. Establish, test, and launch an
enhanced collaborative advice service

9.8. Continually update service to ensure resources and information is
relevant and up-to-date

@) & = @ @ @) -©
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5. Actions and recommendations
Descriptions of overarching actions

9. Establish alocal energy advice service to provide local guidance to residents and businesses

Description

The establishment of an enhanced local energy advice
service can provide a first point of contact for
residents and businesses wanting to undergo local
energy projects. This action is linked to building trust
in a local supply chain, as the advice service would
play a role in connecting residents and businesses with
energy solutions.

Initially, a review of the existing landscape of advice
services offered by organisations such as Energy
Saving Trust (EST), Dundee Energy Efficiency
Advice Project (DEEAP) and Scarf should be
conducted. The potential of using Scarf and DEEAP
to host an enhanced advice service should also be
explored. Existing resources and infrastructure could
be leveraged to provide a centralised location for
energy advice and support.

To ensure the advice service meets the needs of the
local community, an assessment of local needs and
gaps in current services should be carried out. This
can involve engaging with residents and businesses to
understand their specific energy-related challenges
and requirements. If the gap analysis identifies an
opportunity for a potential enhanced advice service,
the scope should be defined and a service delivery
plan, including securing funding and resourcing,
should be developed.

Relevant information and resources should be
August 2024
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collected and developed as part of the service. This
includes energy advice materials, case studies, and
tools that are accessible and useful for residents and
businesses.

The enhanced advice service should be established,
tested, and launched, with an initial pilot of the service
with a small group of users, gathering feedback, and
making improvements before a full-scale launch. To
ensure the ongoing relevance and effectiveness of the
enhanced advice service, resources and information
should be updated by monitoring changes in the
energy landscape, incorporating new best practices,
and adapting the service to meet evolving needs of
residents and businesses.

Key considerations

Benefits

An enhanced local energy advice service would
provide residents and businesses with customised
guidance on energy efficiency, renewable energy and
cost savings. This could lead to lower energy bills and
increased adoption of sustainable energy practices in
Dundee. By connecting users with trusted local
suppliers and installers, the advice service would also
contribute to building a robust and reliable local
supply chain.

| Risks

Establishing and operating an advice service may
require significant resources, expertise and close

0
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partnership working. There is a risk that the service
may not be utilised to its full potential if it is not
effectively promoted or if it does not meet the specific
needs of the local community. Additionally, the advice
service would need to ensure that it maintains
impartiality and provides reliable recommendations to
maintain trust among users.

& Level of Council control

This action involves influencing change by providing
access to information and services to facilitate the
uptake of energy projects across Dundee.

=2= Stakeholder involvement

The advice service would require collaboration with a
range of stakeholders, including existing energy
advice organisations (e.g., EST, DEEAP and Scarf),
community groups, businesses, and residents.

Ask from others

To support this action, there will need to be close
partnership working between DEEAP, Scarf and EST
to ensure expertise and resources are provided and
referrals are maximised. Local businesses and
community groups will need to promote the service
and encourage their members to use it. Local suppliers
and installers should engage with the advice service,
providing information on their offerings and
delivering high-quality services to referred customers.
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10. Deliver infrastructure to support a decarbonised transport system

10.1 Review the
Sustainable Transport
Delivery Plan and identify
synergies with the LAEP
and opportunity areas for a
joined-up approach

10.2 Explore options for financing public
charging infrastructure, including
attracting private investment

10.3 Continue to identify areas and key
destinations that require public charging
facilities

10.4 Work with SSEN to assess
electricity network impacts of public
charger provision

10.5 Explore support and incentives for businesses to switch to
electric fleets

10.6 Communicate benefits of low emission vehicles and support available for residents

10.7 Scale up public EV charging infrastructure across Dundee

10.8 Collaborate with neighbouring authorities and SGN to continue to monitor developments and consider options to support hydrogen for heavy transport

@) & = @ @ @) -©
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10. Deliver infrastructure to support a decarbonised transport system fie

Description

Delivering a reliable and accessible EV charging
network in Dundee will be the key to enable a
transition away from fossil fuel vehicles across the
city. The process should begin with reviewing the
Sustainable Transport Delivery Plan to ensure
alignment between transport and energy strategies.

As only 43% of properties have access to off-street
parking, a major focus should be on expanding public
EV infrastructure.'? This includes identifying areas
that require on-street parking, charging points for
multi-occupancy buildings, and scaling up EV
charging provision at public sector sites and key
destinations. Opportunities for securing funding and
attracting private sector investment should be
investigated, while ensuring that charging tariffs
remain competitive and sustainable. The benefits of
low emission vehicles and the funding available
should be communicated to business and residents.

The city will need to work with SSEN to assess and
plan for the electricity network impacts of public
charger provision. Where possible, charging
infrastructure should be co-located with local
renewable generation to reduce impact on the grid.

To encourage wider adoption of electric transport,
support and incentives for businesses to switch to
electric fleets should be explored. HGV and bus

August 2024

charging provisions should continue to be increased.
Additionally, in collaboration with neighbouring
authorities and SGN, developments and options to
support hydrogen refuelling infrastructure for heavy
goods vehicles should continue to be monitored and
considered as the technology progresses.

Key considerations

Benefits

Implementing this action would lead to reduced
carbon emissions from the transport sector, improved
air quality, and support for residents and businesses
transitioning to low carbon vehicles. It could also
position Dundee as a leader in sustainable transport
infrastructure, potentially bringing economic benefits.

| Risks

The main risks of this action include high initial costs
for infrastructure development, potential disruption
during installation of charging points and the
possibility of technology becoming obsolete if not
future-proofed. There may be challenges in ensuring
equitable access to charging infrastructure across all
areas of the city. Additionally, there's a potential for
strain on the electricity grid if the increased demand is
not properly managed.

& Level of Council control
This action involves a mix of direct control, policy,

Dundee Climate
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influencing, and engaging. In reference to Figure 5.2
on page 64, the Council has direct control over public
infrastructure delivery, can produce policy to drive
development requirements, can influence business
practices through incentives, and should engage with
the DCLG and other key stakeholders for successful
implementation.

== Stakeholder involvement

Key stakeholders include local residents and
businesses, SSEN and other energy providers, SGN,
neighbouring local authorities, transport companies
and fleet operators, property developers, and EV
charging infrastructure providers.

Ask from others

SSEN and SGN will need to collaborate on network
impact assessments, infrastructure development and
necessary upgrades. The DCLG partners and other
organisations should support delivery by considering
transitioning to electric fleets and potentially hosting
charging points. Property developers should integrate
EV charging infrastructure in new developments. The
Council will need support from neighbouring local
authorities to coordinate on regional transport
decarbonisation strategies and necessary infrastructure
provision.
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5. Actions and recommendations
Initial phases of implementation

Phased LAEP implementation

To implement these overarching actions, the Council and the DCLG should complete preparatory steps to secure the appropriate resources, funding, and governance.
Figure 5.5 below sets out a suggested phased approach that could be followed over the six months following the adoption of this LAEP.

Phase 1 Phase 2 Phase 3

Refine the LAEP routemap and review against LHEES

delivery plan

Mobilise the Energy Systems Working and Dundee Climate Leadership
Group for LAEP delivery:

Confirm and formalise dedicated council LAEP delivery
lead + other council actors
Hold initial Dundee Climate Leadership meeting with

LAEP agenda item Update Dundee Climate Leadership team on LAEP

Review attendee list to determine whether there are other
local stakeholders that should attend

Host a workshop with key stakeholders to get
confirmation on support for actions
Establish LAEP working groups Commence LAEP programme
Organise focus group sessions with stakeholders to
review actions and assign responsibilities

Establish monitoring framework:

Review LAEP metrics Set up method for tracking LAEP progress Initiate monitoring process

Develop scopes of work, e.g. for council estate retrofit Identify delivery partners to undertake further studies
strategy and activities
Identify funding mechanisms:
Review funding and grant opportunities Identify and engage with potential delivery partners Apply for relevant funding opportunities

Identify upcoming funding opportunities in line with the . . . e
LAEP delivery plan Monitor upcoming funding opportunities

Figure 5.5: Phased LAEP implementation
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The structures required to deliver the LAEP

Governance

The Council recognises that it should have an integral
role in shaping the strategic direction of the LAEP. To
ensure effective implementation, the Council will
ensure there is a dedicated LAEP officer in place to
oversee the day-to-day execution of the LAEP.

The LAEP officer will be managed by the Council and
will report on a regular basis to the Energy Systems
Working Group, which is a subgroup of the Dundee
Climate Leadership Group (DCLG). This group of
key stakeholders has been actively involved
throughout the development of the LAEP,

contributing to the creation of energy system scenarios
and the formulation of actions. Their extensive
knowledge of the local energy system makes this
group an ideal forum for overseeing the LAEP
programme. Serving as an advisory body, the group
will monitor and supervise the LAEP’s execution.

The Dundee Climate Leadership Group will have
ultimate authority over the LAEP programme. The
Dundee Climate Leadership Group, which is the
Strategic Leadership Group for the City Plan's theme
of Tackling Climate Change, reporting into the
Dundee Partnership Management Group, comprises of
Dundee City Council, Abertay University, Creative
Dundee, Dundee & Angus College, DC Thomson,
Hillcrest Homes, Michelin Innovation Parc, NHS
Tayside, Robertson Group, Scottish & Southern
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Electricity Networks, Scottish Water, SGN, Transition
Dundee, and the University of Dundee. The Group’s
role will be to review project scopes, timelines,
funding bids and budget allocations. The LAEP
officer will provide regular updates on current project
progress and planned activities as a recurring agenda
item.

Support required for delivery

To deliver effectively and at pace and scale, it is likely
that resources, skills and capacity within the Council
will need to increase. The LAEP officer will integrate
with existing teams to begin implementing actions set
out in the LAEP.

Monitoring and review

The LAEP sets out a medium-term plan detailing
actions to be delivered until 2030. This plan serves as
the foundation for achieving the greater ambition
outlined in the longer-term routemap. The Council and
DCLG should identify indicators for each workstream
that can be used to measure the programme progress
in meeting the LAEP objectives. These metrics will be
reported on in an Annual Monitoring Report.
Examples of output metrics include:

* Number of homes and non-domestic buildings
retrofitted

* Number of public EV charging points installed

0
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MW renewables installed

To monitor these metrics publicly available datasets
can be used, such as the Energy Performance
Certificate Register and the Micro Generation
Certification Scheme. The Council and the DCLG will
need to develop a baseline understanding of these
metrics based on existing data and monitor changes
annually.

Carbon emissions reduction should also be tracked,
however recognising that available data will lag a few
years behind.

The whole LAEP will be updated at least every five
years to take account of key factors, including:

* Policy changes both at a local and national level
» Changes in costs and effectiveness of technologies
* Progress to date

Dundee Climate Leadership [Reasai=
Group Group

Advisory body
responsible for
overseeing the
LAEP’s delivery

Team of project
officers delivering

Energy Systems Working

Group
projects stemming

from the LAEP

Figure 5.6: Proposed LAEP Delivery structure
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6. Conclusions

Delivering change in the face of uncertainty

Transforming Dundee’s energy landscape

The challenge to achieve a net zero carbon emissions
energy system in Dundee by 2045 is significant,
requiring a fundamental restructuring of how energy is
produced, managed and consumed in the city. This
transition necessitates a shift from the current model
of three largely independent systems for heating,
electricity, and transport to an interconnected, holistic
energy system. This approach will require significant
coordination and collaboration across sectors, and
delivery by a diverse set of stakeholders. The goal is
for Dundee to become a pioneering net zero city while
ensuring an equitable transition for all Dundee
residents.

Dundee City Council declared a climate emergency in
2019 and to effectively respond to this with
meaningful action, it is recommended that the Council
and the DCLG partners embrace the LAEP’s findings.
The Council, in collaboration with the DCLG and its
Energy Systems Working Group, play a vital role in
facilitating system-wide action where it holds
influence, as well as leading directly on initiatives
within its remit. To realise the LAEP's objectives and
effectively address the climate emergency, the Council
and the DCLG partners must strategically redirect
resources toward deployment of low carbon
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technologies, infrastructure development, community
engagement and other transitional programmes. A
significant increase in investment across all priority
intervention themes will be required in the coming
years.

Navigating change in an uncertain landscape

The LAEP outlines a transition of unprecedented scale
and urgency, from increasing local renewable
electricity generation, the electrification of heating and
transport, to infrastructure rollouts and leveraging
significant heat network potential. Delivering and
retaining skills and capacity to deliver these solutions
as soon as possible is crucial.

There are remaining uncertainties for the future of
Dundee's energy system, including potential policy
shifts at the UK and Scottish Government levels,
advancements in low carbon technologies (including
the emerging role of hydrogen), and associated costs.
The willingness of private entities to adopt hew
technologies and energy consumption patterns also
remains a key risk. However, these uncertainties
should not impede immediate action. The LAEP's
recommended routemap is designed to best meet
objectives despite these unknowns. The LAEP
prioritises no-regrets, short-term measures to initiate

dee
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Dundee's journey to net zero. Regular monitoring and
updates to the LAEP will be essential as influential
policies evolve and breakthrough technologies
emerge. By leveraging the collective expertise of the
Council, the Climate Leadership Group, and its
Energy Systems Working Group, the city is well-
positioned to navigate these challenges and lead the
way in sustainable energy transformation.

90






Dundee Local Area Energy Plan Q Rl l P

References

August 2024 91






Dundee Local Area Energy Plan 5 \\\. D
Dundee U _

Ciey Council Dundee Climate AR' | P
h Leadership Group

References

[1] Dundee City Council Area Profile — National Records of Scotland (www.nrscotland.gov.uk)
[2] Census data — Scotland’s Census (Www.scotlandscensus.gov.uk)
[3] Scottish Index of Multiple Deprivation 2020 — Scottish Government (Www.gov.scot)
[4] Scottish house condition survey: 2019 key findings — Scottish Government (www.gov.scot)
[5] Dundee: The EV City | Sustainable Dundee
[6] Dundee Local Heat and Energy Efficiency Strategy | Dundee City Council
[7] Dundee Climate Action Plan | Dundee City Council
[8] Local Development Plan | Dundee City Council
[9] District Heating Strategy | Dundee City Council
[10] City Plan for Dundee 2022-32 | Dundee City Council
[11] Council Plan 2022-2027 | Dundee City Council
[12] Sustainable Transport Delivery Plan 2024-2034 | Dundee City Council
[13] City Council Net Zero Transition Plan launched | Dundee City Council
[14] Dundee Local Housing Strategy 2019-24 | Dundee City Council
[15] Housing Service Energy Efficiency and Net Zero Strategy 2023-2027 | Dundee City Council
[16] Regional Transport Strategy 2024-2034 — Tactran (www.tactran.gov.uk)
[17] The Climate Change (Emissions Reduction Targets) (Scotland) Act 2019 — Scottish Government (www.legislation.gov.uk)
[18] Securing a green recovery on a path to net zero: climate change plan 2018-2032 — update — Scottish Government (www.gov.scot)
[19] Scottish Energy Strategy — Scottish Government (www.gov.scot)
[20] Draft Energy Strategy and Just Transition Plan — Scottish Government (www.gov.scot)
[21] Heat in Buildings Strategy - achieving net zero emissions in Scotland's buildings — Scottish Government (www.gov.scot)
[22] Heat Networks (Scotland) Act 2021 — Scottish Government (www.legislation.gov.uk)
[23] Scottish Government Hydrogen Policy Statement — Scottish Government (Www.gov.scot)
[24] Fuel Poverty (Targets, Definition and Strategy) (Scotland) Act 2019 — Scottish Government (www.legislation.gov.uk)
[25] National Transport Strategy — Transport Scotland (www.transport.gov.scot)
[26] UK local authority and regional greenhouse gas emissions national statistics — Department for Energy Security and Net Zero (www.gov.uk)
[27] SHEPD Long-Term Development Statement - Data Asset - SSEN Distribution Data Portal
[28] Road traffic statistics 2021 | Department for Transport
[29] Google Environmental Insights Explorer - Make Informed Decisions (sustainability. google)
[30] Vehicle licensing statistics data tables - GOV.UK (www.gov.uk)
[31] OS Open Roads | Data Products | OS (ordnancesurvey.co.uk)
[32] Renewable Energy Planning Database: quarterly extract - GOV.UK (www.gov.uk)
[33] Home Analytics v3.8.1- Energy Saving Trust (https://energysavingtrust.org.uk/)
[34] Communication received from MVV Environment, February 2024
[35] Green Heat in Greenspaces (GHiGs) Scotland — Scotland (www.spatialdata.gov.scot)

August 2024


https://www.nrscotland.gov.uk/files/statistics/council-area-data-sheets/dundee-city-council-profile.html
http://www.nrscotland.gov.uk/
http://www.scotlandscensus.gov.uk/
https://www.gov.scot/collections/scottish-index-of-multiple-deprivation-2020/
http://www.gov.scot/
https://www.gov.scot/publications/scottish-house-condition-survey-2019-key-findings/pages/5/
http://www.gov.scot/
https://sustainabledundee.co.uk/case-studies/dundee-ev-city
https://www.dundeecity.gov.uk/sustainable-dundee/dundee-local-heat-and-energy-efficiency-strategy
https://www.dundeecity.gov.uk/sustainable-dundee/dundee-climate-action-plan
https://www.dundeecity.gov.uk/service-area/city-development/local-development-plan
https://www.dundeecity.gov.uk/service-area/city-development/publications/district-heating-strategy-181mb-pdf
https://www.dundeecity.gov.uk/city-plan-for-dundee-2022-32
https://dundeecity.gov.uk/council-plan-2022-2027
https://www.dundeecity.gov.uk/service-area/city-development/sustainable-transport-and-roads/draft-sustainable-transport-delivery-plan-2024-2034
https://www.dundeecity.gov.uk/news/article?article_ref=4595
https://www.dundeecity.gov.uk/service-area/neighbourhood-services/housing-and-communities/publications/draft-dundee-local-housing-strategy-2019-24-23mb-pdf
https://www.dundeecity.gov.uk/sites/default/files/draft_344-2023_-_energy_efficiency_and_net_zero_strategy_2023-2027_full_rpt.pdf
https://tactran.gov.uk/projects/regional-transport-strategy/
http://www.tactran.gov.uk/
https://www.legislation.gov.uk/asp/2019/15/enacted
http://www.legislation.gov.uk/
https://www.gov.scot/publications/securing-green-recovery-path-net-zero-update-climate-change-plan-20182032/
http://www.gov.scot/
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2017/12/scottish-energy-strategy-future-energy-scotland-9781788515276/documents/00529523-pdf/00529523-pdf/govscot%3Adocument/00529523.pdf
http://www.gov.scot/
https://www.gov.scot/publications/draft-energy-strategy-transition-plan/
http://www.gov.scot/
https://www.gov.scot/publications/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/
http://www.gov.scot/
https://www.legislation.gov.uk/asp/2021/9/2021-03-31
http://www.legislation.gov.uk/
https://www.gov.scot/publications/scottish-government-hydrogen-policy-statement/
http://www.gov.scot/
https://www.legislation.gov.uk/asp/2019/10
http://www.legislation.gov.uk/
https://www.transport.gov.scot/our-approach/national-transport-strategy/
http://www.transport.gov.scot/
https://www.gov.uk/government/collections/uk-local-authority-and-regional-greenhouse-gas-emissions-national-statistics
http://www.gov.uk/
https://data.ssen.co.uk/@ssen-distribution/shepd_long_term_development_statement
https://roadtraffic.dft.gov.uk/local-authorities/47
https://insights.sustainability.google/
https://www.gov.uk/government/statistical-data-sets/vehicle-licensing-statistics-data-tables
https://www.ordnancesurvey.co.uk/products/os-open-roads
https://www.gov.uk/government/publications/renewable-energy-planning-database-monthly-extract
https://energysavingtrust.org.uk/
https://www.spatialdata.gov.scot/geonetwork/srv/eng/catalog.search#/metadata/ed94f077-5fd7-4a64-83fb-a9e4c4326ef9

Dundee Local Area Energy Plan

References

[36] EV charging tariff changes | Dundee City Council

[37] Regulation of energy efficiency in existing non-domestic buildings: call for evidence — Scottish Government (www.gov.scot)
[38] Decarbonising the Scottish Transport Sector — Element Energy (www.transport.gov.scot)

[39] Future Energy Scenarios — National Grid (www.nationalgrideso.com)

[40] Rishi Sunak: Cars, boilers and net zero - key takeaways from PM's speech — BBC News (www.bbc.co.uk)

[41] Corporate Fleet | Dundee City Council

[42] Net Zero Strategy: Build Back Greener — Department for Energy Security and Net Zero (www.gov.uk )

August 2024

—~—
Dundee
—

)

Dundee Climate
Leadership Group

ARUP

93


https://www.dundeecity.gov.uk/news/article?article_ref=4425
https://consult.gov.scot/energy-and-climate-change-directorate/energy-efficiency-non-domestic-buildings/
http://www.gov.scot/
https://www.transport.gov.scot/media/50354/decarbonising-the-scottish-transport-sector-summary-report-september-2021.pdf
http://www.transport.gov.scot/
https://www.nationalgrideso.com/future-energy/future-energy-scenarios
http://www.nationalgrideso.com/
https://www.bbc.co.uk/news/uk-66871073
http://www.bbc.co.uk/
https://www.dundeecity.gov.uk/service-area/city-development/sustainable-transport-and-roads/corporate-fleet
https://www.gov.uk/government/publications/net-zero-strategy
http://www.gov.uk/

	247-2024-CEB-Dundee Local Area Plan
	247-2024-CEB-DLAP Appendix 1
	Default Section
	Slide 1
	Slide 2: Document verification
	Slide 3: Document verification
	Slide 4: Contents
	Slide 5: Executive summary
	Slide 6: Executive summary
	Slide 7: Glossary
	Slide 8: Chapter 1: Introduction
	Slide 9: 1. Introduction
	Slide 10: 1. Introduction
	Slide 11: 1. Introduction
	Slide 12: 1. Introduction
	Slide 13: Chapter 2: Context and baseline
	Slide 14: 2. Context and baseline
	Slide 15: 2. Context and baseline
	Slide 16: 2. Context and baseline
	Slide 17: 2. Context and baseline
	Slide 18: 2. Context and baseline
	Slide 19: 2. Context and baseline
	Slide 20: 2. Context and baseline
	Slide 21: 2. Context and baseline
	Slide 22: 2. Context and baseline
	Slide 23: 2. Context and baseline
	Slide 24: Chapter 3: The future energy system
	Slide 25: 3. Future energy system
	Slide 26: 3. Future energy system
	Slide 27: 3. Future energy system
	Slide 28: 3. Future energy system
	Slide 29: 3. Future energy system
	Slide 30: 3. Future energy system
	Slide 31: 3. Future energy system
	Slide 32: 3. Future energy system
	Slide 33: 3. Future energy system
	Slide 34: 3. Future energy system
	Slide 35: 3. Future energy system
	Slide 36: 3. Future energy system
	Slide 37: 3. Future energy system
	Slide 38: 3. Future energy system
	Slide 39: 3. Future energy system
	Slide 40: 3. Future energy system
	Slide 41: 3. Future energy system
	Slide 42: 3. Future energy system
	Slide 43: 3. Future energy system
	Slide 44: 3. Future energy system
	Slide 45: 3. Future energy system
	Slide 46: 3. Future energy system
	Slide 47: 3. Future energy system
	Slide 48: 3. Future energy system
	Slide 49: 3. Future energy system
	Slide 50: 3. Future energy system
	Slide 51: 3. Future energy system
	Slide 52: Chapter 4: Priority intervention themes
	Slide 53: 4. Priority intervention themes
	Slide 54: 4. Priority intervention themes
	Slide 55: 4. Priority intervention themes
	Slide 56: 4. Priority intervention themes
	Slide 57: 4. Priority intervention themes
	Slide 58: 4. Priority intervention themes
	Slide 59: 4. Priority intervention themes
	Slide 60: Chapter 5: Actions and recommendations
	Slide 61: 5. Actions and recommendations
	Slide 62: 5. Actions and recommendations
	Slide 63: 5. Actions and recommendations
	Slide 64: 5. Actions and recommendations
	Slide 65: 5. Actions and recommendations
	Slide 66: 5. Actions and recommendations
	Slide 67: 5. Actions and recommendations
	Slide 68: 5. Actions and recommendations
	Slide 69: 5. Actions and recommendations
	Slide 70: 5. Actions and recommendations
	Slide 71: 5. Actions and recommendations
	Slide 72: 5. Actions and recommendations
	Slide 73: 5. Actions and recommendations
	Slide 74: 5. Actions and recommendations
	Slide 75: 5. Actions and recommendations
	Slide 76: 5. Actions and recommendations
	Slide 77: 5. Actions and recommendations
	Slide 78: 5. Actions and recommendations
	Slide 79: 5. Actions and recommendations
	Slide 80: 5. Actions and recommendations
	Slide 81: 5. Actions and recommendations
	Slide 82: 5. Actions and recommendations
	Slide 83: 5. Actions and recommendations
	Slide 84: 5. Actions and recommendations
	Slide 85: 5. Actions and recommendations
	Slide 86: 5. Actions and recommendations
	Slide 87: 5. Actions and recommendations
	Slide 88: 5. Actions and recommendations
	Slide 89: Chapter 6: Conclusions
	Slide 90: 6. Conclusions
	Slide 91: References
	Slide 92:  References
	Slide 93:  References





