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Executive Summary Strategic Heat Network Analysis for Edinburgh

1. Executive Summary

We propose the development of a city-wide heat network across 11prospective heat network zonesin Edinburgh , covering 67% (3.5 TWh) of
Edi nburghos t ot al aadbecomiig availadetfor abenecaon do approximately 178,000 properties . Our feasibility review
indicates that heat networks can deliver low carbon heat at a competitive cost, particularly with the grant funding  currently available. We
recommend a phased delivery strategy . This involves the continued development of the Granton heat network and starting two additional
datewa y Z d first 81 Northeast Edinburgh and subsequently in Southeast Edinburgh 1 which have access toscalable low carbon heat
sources. We recommend expansion from these zonesinto the city centre and western Edinburgh . The city-wide heat network can be supplied by
developing several large -scale heat sourcesserving up to ten zonesvia spinal routes, and multiple small -scale heat sourcessupplying zonal
networks . Altogether, t his infrastructure represents total capit al investments exceeding £1.5n over the coming decades, supporting low carbon
skills and jobs across the region. We haveidentified this to be the most practical way for providing the lowest costlow carbon heat to
decarboni se Edi ndndhelg teduse fubl povdrtyd. Wa fousd strong backing for a major heat network rollout via engagement with
potential customers, investors/ developers, public bodies, utilities , regulators and the national Heat Network Support Unit (HNSU) .

1.1 Context strategy to develop of heat networks, 1.2 Heat sources
solidifying the intentions for heat networks as

a utility -scale generational investment for We appraised all current heat sources before

The City of Edinburgh Council is advancing its

proposals for a city  -wide heat network (or Edinburgh. prioritising potential sources for our analysis  of
6net work of networksoé6). The Council proposed a heat supply. This assessment included
potential city -wide heat network in its 2023 Several policy drivers are backing heat greenspaces, water bodies, waste heat,  mine s,
Local Heat and Energy Efficiency Strategy network development s in Scotland . The and other sources.  We categorised ~ selected
(LHEES), a statutory document wh ich defines primary driveris ~ the Heat Networks (Scotland) sources into two types :
how Edinburgh will decarbonise its built Act 2021, with further updates expected inthe . ) )
environment and tackle fuel poverty. upcoming Heat in Building Bill and the heat A~ Primary  (city -scale) heat sources are
_ _ _ networks regulatory regime . While there are major strategic heat assets which could

This anqus!s progresses the LHEES work via several outstanding uncertainties on policy potentially s_upply heat for muIFlpIe zones
four objectives: specifics, we consider th eir progress to be and are suited to supply a spinal route.
A Investigat e available heat sources . encouraging on the whole. This  has allowed us A Secondary (zonal -scale) heat sources are
. to take an OptImIS'[IC view for our analySiS . those which could cover part or most of
A Updat e zone s.
) o _ Edinburgh already has dozens of small  -scale the heat demand for  a zone.
A Conducia feasibility review of these heat networks. ~ The Council is also actively We identified eight potential heat sources :

Zones. procuring a heat network for its major
A Provid e an indication of possible  spinal developmentat ~ Granton Waterfront . Primary heat sources

routes to supply heat to these zones via Midlothian Council are  expanding and _

large -scale primary heat sources. Eﬂ?r‘;‘tingh heat negworks UTrO)lf:imati rt]o ortiof Ceitii'seatsourceineat pump

inburgh 6 s o u whila t Lothian :

The Council appointed Turner & Townsend and Councilgalso develop s its heat ?fetwork plans . Cockenzie sea source heat pump
WSP to conduct this study. The results Our analysis builds on these efforts to support Monktonhall Colliery  ground source heat
underpin the Council ds curr edrdle aM® dpfortuhiles for collaboration . pump

Turner & Townsend Confidential - client | 4
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Secondary heat sources [ ] Prospective heat network zones
> [ scotland local authority boundaries
Sewer source heat
Millerhill Recycling & Energy Recovery Centre Y. :
o
) £8
Seafield Waste Water Treatment Works & e
North British Distillery ‘ o=
J1A
Closed loop ground source heat pumps = 1 s . »\‘\
Queensferry b o0 *
<] SR
o Northwest | > 2 ‘
This list is not exhaustive as n ew sources may 1 i 5 e
arise and others may become more viable , like I~ TT Edinburgh *g\
entral
waste heat from  data centres and hydrogen . Editburgh North Qe
3 N e = 9,
§ A A8 This map presents a snapshot using the mast recent
- vailable. It shouls T with the limitations
1.3 Updated zones £ DJZ - i 7 - > et e
& { 8 - g Central
. . . . 2 ) Fi Title:
The Edinburgh LHEES identified 17 prospective g, \ A g Prospective heat network zones
heat network zones.  We utilised various data 2 \/3 g S 5 BB
. . ziE < . PR
sources and methodsto consolidate these into 23 { T Client: +€DINBVRGH?*
. . . 20 uildings <
11 refined zones, shown in Figure 1. We 2 saedl Heru9t-w;§ / iteon THE CITY OF EDINBURGH COUNCIL
developed these with due regard to heat 2 il Project:
. o © Strategic Heat Network Analysis
demand, constraints, fuel poverty, and 52 o T T
stakeholder input . This refinement intended to e Status: Final
. . . =g .
provide more robust prospective zones with a £ version:5,
i R o Date: 28/05/2025
clearer view of the opportunity. £ 3 branored by ol ey, M Lesson
) L . § S’ Checked by: Jess Grant, Hassan Waheed
They consolidate  most original zones into £ £y = WS T)
larger , more commercially —attractive g £ = I ﬂ Sle S genena
. e o
investment opportunities, follow more Contains OS data ® Crown Copyright and database right 2025
trategic boundaries, better reflect hysical e e 7 s
S gx ; physica Figure 1: Prospective heat network zones for the City of Edinburgh.
constraints, and  offer a more even distribution
of heat demand across major zones. This of overall heat demand  and 84% of anchor ready zones at this stage. They may well be
reflects stakeholder input  calling for larger load heat demand in Edinburgh. suited to designation after the regulatory
zones with aclear ly defined  delivery strategy ) . . environment has been created and it supports
The zones provide clarity on leadership and

the zones as we defined them. Equally, they

may require modifications depending on

central government decisions on any numbe r
of the upcoming regulations . In the following
page, we present the zones and heat sources

The updated zones represent an overall annual
heat demand of 3.5 TWh ! from 177,944
potential loads (i.e. buildings) , and an anchor
load ? annual heat demand  of almost 1 TWh
from 515 potential loads. This represents 67%

roles, identifying  the party primarily

responsible for leading heat network

development in each zone and the role of the
Council and other stakeholders . However, we
do not consider our outputs to be designation -

! This equates to 3,50 3 GWh, 3 .5 million MWh, or 2 Defined as loads with total annual heat demand
3.5 billion kWh . Th e mean annual heat demand of exceeding 500 MWhlyear.
Scottish home s heated via mains gasis 12,354 kWh
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1.4 Spinal route

Edi nburghoés heat
readily available from local heat sources. M uch
of the low carbon supply for zonal heat

networks needs to be imported. Air source

heat pumps (ASHPs) are an attractive low

carbon technology  for energy centres , but the
scale required comes with challenges such as
grid upgrade costs, alack of space for large
ASHPs arrays in or near  zones, noise, and the

demand f ar

unsuitability of  central Edinburgh

scale industrial ener%y installations
exceeds what 1 s

Therefore, we have carried out high -level
analysis to illustrate how it might be feasible
to transport heat from further afield into the
zones, and whether that heat could be
economically attractive.

for large -

We suggest two spinal routes to be able to
collect heat from all three primary heat
sources, to serve  upto ten zones, and to avoid

Strategic Heat Network Analysis for Edinburgh

crossing railway line s wherever possible.  This
route is expected to evolve significantly over
time following more detailed analysis.

The Northern Spinal Route could serve three
zones from Port of Leith sea source heat

pumps. The Southern Spinal Route could serve
up to seven zones  from Cockenzie sea source
heat pump s and Monktonhall Colliery ground
source heat pump s. The concept spinal
architecture is presented in Figure 2 and the
route is presented in the following page.

Spinal route legend

=== Costed spinal route

====p Uncosted spinal route

Heat sources

Edinburgh

Port of Leith sea source

Northern heat pump

Spinal Route
80+ MW

East Lothian

Cockenzie sea source heat
pump

100+ MW

Southern

Spinal Route

Monktonhall Colliery
ground source heat pump

20+ MW

Midlothian

Figure 2: Possible spinal route architecture.

Turner & Townsend
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Heat network zones

Zone 4 Zone 1
Northeast Central Edinburgh
Edinburgh North

Zone 5 Zone 2

> Southeast Central Edinburgh
Edinburgh South
v
Zone 6
King’s Buildings

Unclear connection case

Zone 3
Northwest
Edinburgh
Zone 7
>
. Colinton
Zoned E Zone 9
Southwest e
Edinburgh West Edinburgh
E Zone 10
g Heriot-Watt
University

Unclear connection case
(for all three zones)
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15 Feasibility review  of zones

We carried outa  high -level feasibility review of
several heat network zones. This process

involved developing a heat load profile for the
anchor loads in each zone , energy modelling

to estimate energy centre primary plant
requirements and  a zonal heat network route
connecting all anchor loads . This enable d initial
cost models to be developed, and basic

economic viability tests applied.

We carried out a levelised cost of heat (LCOH)
assessment (Table 1). LCOH is the average
costof heatperkWh over the
lifetime, including capital , operation,
maintenance and fuel costs. LCOH is not a
heat tariff but ~ can help compare the cost of
alternative methods of energy production.

Zone number & name LCOH (p/kWh)

syst embd

LCOH (p/kWh)

T 50% grant
Zone 1i Central
Edinburgh North 12.3 16.7
Zone 21 Central
Edinburgh South 111 14.6
Zone 47 Northeast
Edinburgh 13.2 19.6
Zone 51 Southeast
Edinburgh 10.2 13.3
Zone 71 Colinton 14.6 21.3
Zone 81 Southwest
Edinburgh 12.8 17.6
Zone 117 Queensferry 13.8 20.8
Total N/A N/A
Building -level ASHP
counterfactual 15.6

Table 1:LCOH across all zones assuming
current maximum level of grants for heat
networks , compared with individual ASHPs

Turner & Townsend

Strategic Heat Network Analysis for Edinburgh

Our analysis is high  -level and indicative,

relying on several assumptions where real -
world conditions could not be fully accounted

for. A key limitation is that zonal networks are
modelled using theoretical ASHP  -based energy
centres, without factoring in heat from a spinal
route due to data gaps and scope limitations
Inc orporating  spinal heat could significantly
improve feasibility . Additionally, our analysis
uses only anchor loads, excluding other

potential connections , which could raise or
lower the LCO H based on factors such as heat
density and connection costs. Outputs should
be refined through detailed feasibility studies

An example anchor network (Zone 1 i Central
Edinburgh North ) is presented in  Figure 3. In

the following page, we provide an overview of
the potential £1.5bn capital investment
opportunity for heat network infrastructure
across three phases

< Zone 1: Central Edinburgh North
o anchor network

Costed spinal route
| === Uncosted spinal route

| — Existing heat network routes
©  Existing heat networks above 1MW
® Secondary heat sources

—— Edinburgh sewers

1~ ! Housing proposals

[ Zone 1: Central Edinburgh North

1 I_____| Prospective heat network zones

|:| Scotland local authority boundaries

This map presents a snapshot using the mast recent
data available. It should be read with the limitations and
assumptions provided in the report.

Figure Title:

= Zone 1 - Central Edinburgh North
- | infrastructure

,{ Client:

*€DINBVRGH*

THE CITY OF EDINBURGH COUNCIL

cottish Government.

Project:
Strategic Heat Network Analysis

Project Number: PGB0900002386
Status: Final
Version: 5

Date: 28/05/2025

1| Prepared by: Calum Mehay, Max Leeson
Checked by: Jess Grant, Hassan Waheed

Penicuik ' z . = 7 S g ‘ : \\\I)

Contains National Statistics data © Crown copyright and database right 2024.

Contains Scotland Heat Map Data (&

ﬂ Turner & Townsend

Esri UK, Esri, TomTom, Garmin, FAO, METI/NASA, USGS '

Figure 3: Anchor network example :Zonel 1 Central Edinburgh North
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Executive Summary
1.6 Delivery strategy

16.1 Strategic energy assets

We consider | arge -scale primary heat sources

and spin al routes as critical in frastructure to
fully deliver a city -wide heat network.  Further ,
we also think this approach ¢ an drive down the
cost of heat for
to low carbon counterfactuals . This can be
achieved by developing primary energy
sources into strategic energy assets

or more of the following approaches :

using one

A Atabasiclevel, a greater scale of
electricity demand  will allow the se sites to
negotiat e cheaper electricity tariffs.

A A primary heat source could attract a
private wire connection to renewable
energy sources (e.g. offshore wind) . This
would provide significantly cheaper
electricity than is available via the grid.

A Large -scale heat storage will introduce
significant flexibility , allowing storage to
be charged from cheap off -peak and
private wire electricity when th ese are
available . Heat can be used when
electricity costs are high. Storage also
provide s system resilience and help s to
balance the grid . Different forms of
storage can helpto offset the financial
impact of heat demand peaks across the
short ( hours to days) , medium (weeks)
and long term (seasonal ).

A Economies of scale could allow developers
to achieve cost reductions through
efficiencies in heat generation equipment,
operations , and procurement.

A Other innovative ways to reduce costs and
leverage the unique role of primary heat
sources include using combined heat and

Turner & Townsend
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power plants as , backup , peaking assets
and export electricity as a revenue stream.

1.6.2 Role of the Council

The Council has multiple statutory obligations
whiccrﬂj ma, eoit thg r ge facto coordinator of heat
networks  in I:U(]‘jlnburgh . Its role in

administering  the city make it a critical partner
from a practical perspective. Its actions

influence investment intent in a major way,

and its decisions define how, where and when
developments can happen. Thus, the Council is
central to strategic heat network development.
We make the following recommendations for
progressing with these plans:

A Launch the heat network delivery
programme originally envisaged in the
LHEES. It should address the decisions,
responsibilities and plans deferred within
the Edinburgh LHEES . It should include the
recommendations of this analysis and be
structuredto manage the Counci | 6s
in/with the selected  delivery model . The
programme should have clear milestones
and time -bound actions to achieve these.

A Engage the HNSU to seek funding for
personnel and other means of increasing
capacity and skills . This will help progress
further studies as well as develop the
functions required for the programme.

A Continue engagement with key partners
across the public sector, including NHS
Lothian , Universities, and other public
bodies to solidify support and foster
collaboration

A Decide the preferred delivery model as
soon as possible , with details on its
implementation across  zonal and spinal
networks, and primary and secondary heat

Strategic Heat Network

Analysis for Edinburgh

sources . This will set the foundation for
large -scale heat network development

With HNSU support, e  xpand the dialogue
with East Lothian Council and Midlothian
Council to coordinate approaches to

analys is, develop ment , financing, and
operation of primary heat sources and a
spinal route across the region

Comply with anticipated Ofgem regulations
to support aclear and fair heat pric e which
benefits both developers and customers.

In addition, we  make the se recommendations
in relation to the objectives of this study:

A

A

e

A

Heat sources: develop plans to utilis e
viable primary heat sources , prioritising
the Port of Leith  sea source heat pumps
with a coalition of partners and continue
collating data on secondary heat sources.

Zone refinement: consider developing pilot
zones to testincoming regulations and
align to LHEES activities.

Zone feasibility: ~ prioritise a detailed
feasibility stud y for Zone 4 i Northeast
Edinburgh followed by Zone 5 1 Southeast
Edinburgh , with support from the HNSU.
These should consider, both, primary heat
sources and spinal routes alongside
secondary heat sources.

Spinal route : update spinal route(s) based
on the most viable route options,
constraints and opportunities to deliver
heat at scale and cost  -effectively.

Stakeholder engagement: develop a clear
strategy which identifies who, when and
why the Council will engage on each of the
preceding four areas of work

Confidential - client | 11



Strategic

2. Glossary

2.1 Abbreviations

ASHP/GSHP/WSHP

BAR
CAPEX
CHP
CIBSE
CIBSE CP1
COoP

DAC

DNO

ECCI

EfW

GIS

GSP

GW / GWh
HNSU

IRR

KW /KWp /kWh

LCOH
LDP
LHD
LHEES
MEL

MW / MVA/ MWh

NHS
OFGEM
OPEX
(O
RERC
REPEX
RFI
SFT
SGN
SHM
SPEN
TW/ TWh
WWTW
ZWS

Turner & Townsend

Air/ground/water source heat pump

Building Assessment Report

Capital Expense

Combined Heat and Power

Chartered Institution of Building Services Engineers
CIBSE Code of Practice 1 (Heat Networks Code of Practice)
Coefficient of Performance

Dry Air Cooler

Distribution Network Operators

Edinburgh Climate Change Institute

Energy from Waste

Graphical Information System

Grid Supply Point

Gigawatt / Gigawatt -hour

Heat Network Support Unit

Internal Rate of Return

Kilowatt / Kilowatt peak (used for solar PV capacity) / Kilowatt -hour
Levelised Cost of Heat

Local Development Plan

Linear Heat Density

Local Heat and Energy Efficiency Strategy

Midlothian Energy Limited

Megawatt / Megavolt -ampere (used in electrical capacity ratings) /
National Health Service

Office of Gas and Electricity Markets

Operating Expense

Ordnance Survey

Recycling and Energy Recovery Centre

Replacement Expense

Request for information

Scottish Futures Trust

Scotia Gas Network s

Scotland Heat Map

ScottishPower Energy Networks

Terawatt -hour

Works

Terawatt /
Waste Water Treatment

Zero Waste Scotland

Heat Network Analysis for Edinburgh

Megawatt -hour
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Glossary Strategic Heat Network Analysis for Edinburgh

2.2 Terminology

Term Definition

A large, consistent source of heat demand within a heat network, providing a
Anchor load reliable heat load and, by extension, income stream, increasing the economic
viability of the heat network.

In contrast to heat, coolth isthe  transfer of cooling as a commodity or service.
Coolth Network s may offer 6 ¢ o o | tcdoling semvices to off -takersin the same way as
they offer heat.

The power output by a system relative to the power input I in this case, heat
output relative to electricity input. A higher coefficient of performance
represents a more efficient (and thus cost effective) system.

Coefficient of performance
(COP)

The ownership  structure which governs the development , finance and operation

Delivery model of a heat network.

A household is in fuel poverty if, in order to maintain a satisfactory heating
regime, total fuel costs necessary for the home are more than 10% (20% for

(Extreme) Fuel Povert extreme fuel poverty) of the househol dbs
y costs), and if after deduc  ting fuel costs, benefits received for a care need or
di sability and childcare cost s, the house

insufficient to maintain an acceptable standard of living.

Heat network Distributes heat from a central network to multiple buildings through pipes.

Areas where the  Council considers there to be high potential for a heat network

to be a viable decarbonisation option. These indicative zones form the evidence
Heat network zone base on which the Council can formally designate heat network zones , enabling

regulatory powers to be exercised to support heat network development and

expansion .

Any natural or  human made process which can provide thermal energy . Low
Heat source carbon heat sources provide this energy without direct greenhouse gas
emissions , often using electricity to abstract thermal energy

LCOH is the average cost of heat per kWh
capital, operation, maintenance and fuel costs. LCOH is not a heat tariff but can
help compare alternative methods of energy production.

Levelised Cost of Heat
(LCOH)

LHD is defined as the annual heat load per meter of heat network pipe

(kwh/ml/year). It is an approximate measure of the demand a heat network

would be able to service for a fixed length of pipe. This is an industry standard
Linear heat density (LHD) metric used to assess the commer cial viability of a heat network based on the

heat sales for a capital cost. It can be derived by dividing the total heat

demand by the total length of pipe for a potential area of study. The higher the

LHD, the higher the likelihood of financial viability

Documents produced by Scottish local authorities that set out how an entire
areads built environment wil/ reach net z
be removed as a driver for fuel poverty. These include approaches to

decarbonise buildings  (both on -gas and off -gas); investigating the potential for

heat networks; tackling poor building energy efficiency, especially where this is

a driver for fuel poverty; and considering how to overcome challenges

associated with mixed  -tenure, mixed use and historic buildings.

Local Heat and Energy
Efficiency Strategy (LHEES)

Off-taker A heat network customer  which is supplied by the network.

A large transmission mains  pipe transporting heat  from a major source to a

Spinal route heat substation , often over a long distance
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3. Introduction

In line with its legal duties, the City of Edinburgh Council in 2023 prepared a Local Heat and Energy

Efficiency Strategy (LHEES) to assess the infrastructure and building upgrades needed to decarbonise
Edinburghds bui It envi r onBdebuigh LHEES, tipeaCouncil ioviestigatedsthe

potential for heat networks within the Edinburgh local authority area. It demonstrated the potential

for a city -wide heat network (oro6 net wor k of net wor ks 0)asubbtantiahporton ul d
of t h éuildings apddhslp alleviate fuel poverty. Subsequently, the Council (with support from the

national Heat Network Support Unit (HNSU)) appointed Turner & Townsend and WSP to carry out

strategic analysis to further assess the feasibility of heat networks in Edinburgh . This report presents

the findings of our work.

3.1 Rationale fo r this work

As part of the  Edinburgh LHEES, the Council proposed a programmatic approach to delivering heat networks.

It set an ambition to develop a heat network delivery framework which in turn would define a heat network
delivery programme . The framework included a key task to refine the heat network zones identified in the
Edinburgh LHEES and carry out a feasibility review of these zones. This would provide a better indication of

the heat demand which could be economically supplied by a heat network and help to imp rove the
deliverability of ~ zones. The Council also identified the need to better understand the available heat sources

and potential routes to supply this to customers via the city -wide heat network. The Council subsequently
secured funding from the HNSU to further progress this analysis.

3.2 Objectives
To address these gaps, the Council outlined fo  ur key objectives  which this work covers :

A An audit and analysis of low carbon heat sources in and around Edinburgh, giving a deeper
understanding of  the available heat supply. This covers key information on each source, including
location, availability and heat potential. It considers sources in Edinburgh as well as the most
significant  sources in neighbouring local authority areas. We cover this in section 7.

A Refinement of the prospective heat network zones developed as part of the Edinburgh LHEES. The
refinement is based on practical, commercial, strategic , regulatory, stakeholder and other
considerations to delivering heat networks. It sets the basis for these zones to be later designated in
line with the Heat Networks (Scotland) Act 2021 , Wwhether as they stand at present or with further
refinements the Council and key stakeholders  would deem suitable . We cover this in section 8.

A A high -level feasibility review of the refined prospective heat network zones. The feasibility review is a
middle ground between the high -level zoning (carried out in the Edinburgh LHEES) and a detailed
feasibility (which the Council may instruct for discrete zonal networks and ~ /or spinal routes following
this work) . We presenta summary of the feasibility analysis in section 9, with the feasibility review of
each refined zone coveredin 12.1. This work involve d:

G Hourly heat demand profile of each zone , based on Scotland Heat Map data and
supplementing with real energy use data where available via stakeholder engagement

G Constraints analysis for each zone

G Anindicative anchor network pipe route following the optimal path between anchor loads while
considering constraints  which would add cost or disruption.

G A high -level technoeconomic assessment of each zone, with an estimation of the CAPEX and
leveli sed cost of heat (LCOH) . This articulates a basic investment proposition for each zone
highlighting the  feasibility and attractiveness of the opportunity

A Identification of the optimal route for a spinal pipe serving a city -wide heat network or linking multiple
networks. There are significant limitations for generating all of the heatrequired by the major zones
from within or nearto the zonal boundaries in an economical or practical way. This raises the need to

potentially import this heat from into zones via a spinal pipe. This also opens up the possibility to
source heat from  large -scale sources , including from outside Edinburgh, which capture economieso  f
scale and transmit this via the spinal pipe to various zones. We cover this in section 10.
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Together, these four objectives form the technical foundation  for deliver ing heat networks in Edinburgh
outlining howthe Council can progress development . They also cover a major part of Action 22 in the
Edinburgh LHEES Delivery Plan.

The Edinburgh LHEES and subsequent developments (discussed in 4.2) helped transition the approachto heat

network planning from project scale to zonal scale. Our work aimsto further shift the approach from  zonal

scale to dutility scale Oplanning . A public utility is a regulated, reliable  service considered to be  fundamental to

the region . Itis provided through major physical infrastructure whichis requiredto cost-effectively deliverth e

service to a substantial part  of the population in an equitable way . This transition in approach to thinking

about heat networks  calls for maximising their extent while taking accou nt of barriers  from a technical,

economic and strategic perspective. A utility -scale lens helpsto establish investor confidence in Edinburghos
heat networks, helping them become a major generational infrastructure investment opportunity

Executing at this scale require s close collaboration with partners across the sectors and supply chains. To this
end, the Council tasked ustocarryouta nextensive stakeholder engagement exercise as part of this work.
This was to gather information and gauge interest and perspectives on how heat networks should be

developed. This involved engagement with potential developers, heat customers , waste heat providers ,
utilities , public bodies, designers and many others. The topics covered each of the four obje ctives above.

This engagement and collaboration also allowed us to alignth e analysis with the major future en ergy and net

zero infrastructure transitions. This includes consideration for making best use of and aligning with energy

generation, grid, storage and other infrastructure. In turn, it positions thecoripaty 6s hesa
of the next generation of the regionés ener gworkingnnfharraosytwitruaod enablieg a just

transition to net zero

A key part of the just transition is ensuring the benefits of these networks are realis
residents, businesses and other organisations. In particular, this includes households in fuel poverty and

extreme fuel poverty. Addressing fuel poverty is among the two most important priorities of the Edinburgh

LHEES, alongside the other  priority of improving energy efficiency and decarbonis ing heat. Bringing the lowest

cost low carbon heatto  fuel poor homes wherever possible is central to theCounciés approach to achi
these priorities . We therefore considered areas of fuel poverty and social housing as a key part of the analysis ,

in addition to exploring methods to achieve the lowest cost of heat.

3.3 Scope

The Council éds intenti on b @dvélopdstratdgic pathpay to p @ty t walehedt metwork  of
the greatest viable extent . Thi s is a crucial step before progressing with detailed feasibility, business case and
procurement for fut  ure heat network projects . As part of its programmatic approach , the Council first needed

to understand and develop a clear approach, highest value project s and an investment pipeline . This form s the
basis for the heat network delivery programme , helping to plan, define and select projectsa s well as inform

how these should be progressed and in what sequence  (Figure 4). Without this strategic analysis, it would be
challenging to identify projects, and the benefits , long -term value and  strategic fit of each project would be
unclear and with potentially greater project risk. Progressing with a lack of strategic coordination could also

result in stranded assets or competing interest, potentially hampering developments or possibly jeopardising
them altogether.

Thi K Other elements of this This involves detailed
15 wor: include a delivery feasibility studies,
models appraisal and a business cases, and
customer charter. procurement.
LHEES heat network . - .
R eat networ Strategic heat Heat network delivery Heat network delivery 0
zoning and Delivery : - e ’ Delivery
Plan network analysis framework programme
Figure 4:The pathway to city  -wide heat networks for Edinburgh as defined within the Edinburgh LHEES
Delivery Plan.

Recognising the compressed timeframes and limited resources involved , this work should be read with th e
following limitation s in mind :

A The outputs of this analysis are indicative only  and not intendedto  permanently fix plans under any of
the four objectives of the analysis . They are an initial exploration with potential changes likely where
new information is uncovered or if circumstances change

A The purpose of the analysis was to define an overarching technicalapproach f or the cityés heat
networks. The analysisis intended to aid in settingthe Councstl st egy and guiding the
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heat network delivery programme. We were unable to  define details which normally fall within the
remit of a detailed feasibility study . Deeper investigations will be required to take forward most

technical findings of our work.
This analysis is desk -based only at this stage  ; no site visits, surveys or audits were conducted

Due to limited timeframe s, we focused on priority ~ scenarios, options and  possibilities for analysis of
four objectives.  More scenarios may need to be explored in subsequent phases of the pathway
highlighted in ~ Figure 4.

The timeframe and resources also afford ed only limited opportunities to gather real world data.
Therefore, the analysis relies on a significant amount of modelled and benchmark data.

This analysis is aligned to the CIBSE CP1 Heat Networks Code of Practice. However, owing to the
nature and scope of the project , the analysis does not constitute a detailed CP1 feasibility . We
prioritised alignment to o bjective s 2.1,22,and25 in | ine with the Counci
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4. Context

4.1 Policy drivers

This section explores the current, incoming and potential future policy drivers which are linked to heat network
development.

4.1.1 Current policy drivers

There are several policy drivers making heat networks a primary component of the Council &8s d
efforts . Chief among these has been the Local Heat and Energy Efficiency Strategies ( LHEES) Order, which has

triggered the initial heat network zoning investigations that has led to this work . Multiple other policies also

play an important role  ; we define each of these policies and how they relate to heat networks we are exploring

in thiswork  Table 2.

Heat in Buildings The Heat in Buildings Strategy (2021) is the principal document setting out the

Strategy (2021) Scottish Governmentodés approach to decarbonis
out the key challenges based on a national analysis of the built environment and
proposes the actions which will be required to reach net zero as part of a just

transition . Among the principal actions is the development of heat networks via
several policy levers,  funding schemes , programmes, regulations, and investment s.

LHEES Order 2022 This is a Scottish Statutory Instrument (secondary legislation) which places a duty on
all Scottish local authorities to produce an LHEES. The LHEES should cover delivery
planning for decarbonisation and energy efficiency improvements for domestic and
non -domestic properties across the whole local area. Heat networks are identified as
a key consideration for LHEES planning. The Council developed initial heat network
zone prospects as part of  the Edinburgh LHEES analysis. The Edinburgh LHEES also
investigate d the se zones with respect to the potential for use of waste heat or
renewable heat, presence of potential anchor loads, existing infrastructure in the
area, potential to address fuel poverty, potential to contribute to national targets on

heat demand, and potential for public buildin gs to connect to the heat network. Th is

was in keeping with the requirements of the Heat Networks (Scotland) Act 2021.
Heat Networks The Act provides a regulatory framework for the development, delivery and operation
(Scotland) Act 2021 of heat networks as infrastructure investments. As a primary legislation, it reinforces

the central role of  heat networks by enshrin ing targets of 2.6 TWh of heat output by
2027 and 6 TWh of heat output by 2030 to be delivered via heat networks. It also
sets the foundations for rules on licenc ing, consenting, permitting,

transfers/conferrals, and designation of heat network zones. The Act places a duty on
local authoritiest o review heat network zone potential in their areas at five -year
intervals (practically, thisis  aligned to the development and publication of LHEES ).
Local authorities must also collate building assessment reports (BARS), a mandatory
requirement on all public bodies . BARs provide detailed energy use information
allowing an assessment of high -level connection potential for public buildings.
Fuel Poverty The Fuel Poverty (Targets, Definition and Strategy) (Scotland) Act 2019 was a key
(Scotland) Act 2019 legislation which defined fuel poverty and set statutory fuel poverty targets at a
national and local level. The Act requires that by 2040 no more than 5% of
households in Scotland are in fuel poverty, no more than 1% of households in
Scotland are in extreme fuel poverty, and the median fuel poverty gap of households
in Scotland in fuel poverty is no more than £250 (in 2015 prices ). These targets are
defined at a local authori  ty-level , hence apply to the City of Edinburgh Council. The
Act also establishes other interim targets, priorities and actions for government . Fuel
poverty has subsequently become a key driver for local and national policies,

including for LHEES and heat network development work.

Table 2: The key heat network development policy drivers.
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4.1.2 Emerging regulations

We are in the midst of an evolving policy landscape with various emerging changes and expected shifts .
Therefore, we expect  these drivers to impact heat network development in addition to the existing regulations

4.1.2.1 Heat in Buildings Bill

The Scottish Government has concluded consultations on proposals fora  forthcoming Heat in Buildings Bill
This is expected to be introduced into parliament later in 2025 and progress many of the legislative and
regulatory commitments made by the Heat in Buildings Strategy into a comprehensive legislative package .
The proposals for the Bill were initially introduced as part of the consultation but are now under revision by
Scottish Government,  citing the need fora more  arisk -averse approach to fuel povert y. Thisis largely with
reference to homeowners and likely in reference to requirements for decarbonising heat supply within a given
timeframe following the purchase of a home . Details on specific changes to regulatory levers  have not yet
been released. However, the following proposals were originally tabled in relation to heat networks (many of
which may still be considered given they do not directly impact on household decarbonisation decisions)

A Arequirement for heat network operators to generate most of their energy from renewables or
bioenergy by 2045.

A Arequirement for all public buildings to decarbonise earlier by the end of 2038, with a connection to a
heat network being a primary way in which they can achieve this 3. The government intends to consult
on a separate potential duty for public bodies to connect buildings they own to a heat network where
one is available.

A Arequirement for allnon  -domestic buildings to decarbonise by 2045, with a connection to a heat

network being a primary way in which they can achieve this s,

A Alocal authority could require the occupier of a non -domestic building to provide information about
unused heat (or O6waste heatd6) on their premises. Further,
could be required to supply their unused heat to a heat network.

A Alocal authority or the Scottish Government could require developers to connect new buildings in a
heat network zone to connect to a heat network.

A Arequirement for all domestic buildings to decarbonise by 2045, with a connection to a heat network

being a primary way in which they can achieve this 3, and an earlier requirement for properties
meeting certain triggers such as transfer of ownership or the change of a main heating system at the
end of life 4.

A Alocal authority  could require a building owner  within a heat network zone to end the use of a

polluting heating system with a minimum notice period after a heat network becomes available . The
building owner could comply to this by installing their own clean heating system or connect to the heat
network °.
A In relation to the previous provision, a temporary exemption for decarbonis ing buildings within a heat
network zone until a heat network is available , whereupon the building owner would be required to
install their clean heating system or connect to a network. This approach is in contrast with properties
outside of a heat network zone, which may be required to decarbonise earlier (for example at point of
purchase).
These regulations  will aimto facilitate the transition of the Scottish built environment to net zero, and many
are geared toward  giving heat networks the best possible chance at success . The Bill intendsto  give local
authorities powers to drive uptake and equip developers with certainty to invest in heat networks
Despite the delay and some remaining uncertainty, the continued commitment has encouraged us to take an
optimistic view for our analysis, recognising that should these powers fall within the gift of the Council it will

3 The requirement to decarbonise a property is not in itself an action to support the development of a heat network.
However, in practice, making connection to a heat network as viable way to meet regulations helps to attract customers to
what might be the  most financially attractive way to comply.

4 The Scottish Government has referenced these earlier triggers as the reason for the revisions to the Bill as they could
place added costs for homeowners, potentially exacerbating fuel poverty. Alternative proposals or changes/removal of these
proposals ha ve not been clarified.

5 This provision could also be under revision as it originally applied to all buildings (domestic and non -domestic) , but this is
not curr ently clear until more information is released.
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make heat network development more viable. It also has the potential to facilitate a more ambitious scope
and scale of heat  networks .

4.1.2.2 Energy Act 2023

Heat networks have hitherto notbeena fully regulated market , with past gapsin consumer protection  which
other energy markets have, lower certainty for invest ors, and undetermined roles and functions  for regulatory
bodies among other challenges. The Energy Act includes a framework for the development and regulation of

heat networks. Many of its provisions are similar in topic to those of the Heat Networks (Scotland) Act 2021
but the Scottish and UK Governments have  avoided legislative conflicts across English and devolved
approaches.

The Energy Act defines  En g | a%hapgoschesto zoning , zoning methods , the role of local authorities, the
consenting approach and other matters already covered for Scotland under the Heat Networks (Scotland) Act
The Scottish counterparts to these provisions remain withing Scottish  devolved competence.

However, t here are certain powers reserved by the UK Government , andthe Energy Act  establishes provisions
for the se at the UK -level :

A The UK Government define  d Ofgem as the regulator for heat networks in England, Wales and
Scotland, and the Utility Regulator as the regulator for heat networks in Northern Ireland. In Scotland,
Ofgem will serve asthe  Scottish licencing authority as defined by the Heat Networks (Scotland) Act

A The UK Government set the basis to develop secondary legislation governing the regulatory regime for
heat networks.

Following the appoint ment , Ofgem has consulted on

A Consumer protections  :this covers Great Britain -wide standards for fair prices and transparent
information for consumers  , protections for consumers in vulnerable circumstances , @ high quality of
service, minimum standards , carbon limits , and sequencing regulations . It also covers how Ofgem will
govern licencing regimes , including market  step -inrights and rights.

A Authorisation and regulatory oversight over heat networks : this covers  monitoring, audit, compliance
and enforcement of authorised persons . This includes the activities to be regulated , models for
governing the parties responsible for heat networks, the roll -out of the regulatory regime, registration
and compliance processes , monitoring compliance against regulations, and enforcement actions
against serious cases of consumer detriment, harm to the market, habitual non -compliance or other
poor conduct.

A Fair pricing protections: ongoing consultation on proposals for pricing protections via a 6 f giicing
framework @ rules on redress, benchmark methods to compar e pric ing and identify disproportionate
prices , price transparency, excess profit monitoring, and enforcement details . Notably, t he proposals
do notinclude direct price regulations (e.g. price caps or excess ive profit regulations) in line with the
UK Gover nment dmowepeo s this willbe kept under review

At the time of  writing, we await further details from Ofgem onthe draftregulations covering the first two
consultations ; further, the outcome of the third consultation will not be clear until after itis concludedin  July
2025 . These details will help to determine investment, development, timescales, and consumer engagement
with heat networks. As such, the analysis we have carried out is largely agnostic to these developments due to
the uncertainty associated with the pathway that Ofgem and the UK and Sco ttish Governments may select.

This is a major limitation for the Council, as the optimal strategy could change considerably depending on the
regulatory regime

4123 Scot | aregdld@msy regime

The Heat Network s (Scotland) Act and the Energy Act collectively provide the primary legislati ve foundations
for developing and  regulating heat networks. However, regulations are required to give effect to the provisions
of the Acts.

The Heat Networks (Scotland) Act defines that one licence will be required per organisation to be eligible to
operate heat networks in Scotland . This licence could be  accompanied by conferred powers to aid the

5 The Energy Act also includes Wales but  does not apply powers for ~ zoning methods and  some other aspects of heat network
development in the same way as it does for England (or for that matter for S cotland with reference to the Heat Network S
(Scotland) Act ). The Welsh Government will review the outputs of the Local Area Energy Plans to identify opportunities for
zonal planning in Wales  and thereafter make a decision on whether the zoning powers in the Energy Act are required in

Wales.
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development of a network, including wayleave rights , land acquisition powers , road works and surveying
rights . The rationale for licencing is to ensure  that only financially stable = and qualified operators are able to
build and operate heat networks. The licensees will need to operate heat networks in a way thatis able to
support a just transition, contribute to greenhouse gas targets , and support fuel poverty reductions.

Further, the Act also stipulates that a consent will be requiredto build an d/or operate a heat network (in
addition to a licence), and consent s will apply to  discrete new schemes . A consent could be granted by the
Scottish Government , or by a local authorit 'y should the government appoint it as a consenting authority

The Act also establishes  a permitting functionto award developers with  exclusive rightsto develop networks
within a heat network zone. This is intended to provide developers with long -term certainty of the customer
base available to them, attracting investment |, reducing risk  and encouraging expansion of networks .

Currently, the Act only provides the legal basis for regulation and there remains substantial work on
developing a full regulatory framework which will give effect to these provisions ; and at the time of writing no
consultation on the proposed regulations has taken place

Consumer Scotland  will also play a key role by researching and advocating for improvements on behalf of
consumer s nationally . Furthermore, Advice Direct Scotland is the official, government -funded source of free,
impartial advice for heat network consumers in Scotland , aiming to provide access to clear guidance and

support to heat network customers . We anticipate these consumer advocacy bodies , Ofgem and the Scottish
Government will collaborate to deliver on a framework for the most advantageous combination of quality and
cost for consumers,  catalysing the development of heat networks at pace and scale.

4.1.3 Conclusion s on policy drivers

4.1.3.1 Regulatory uncertainties

This three -pronged system (i.e. licences, consents, and permits) could provide ample leverage for the Scottish
Government and local authorities to facilitate rapid development of large networks . However, much of the
regulatory process, roles, timeframes, activities, and other details are yet to be defined by the Scottish
Government . Without these details it is currently unclear how utility scale heat networks ca n be planne dand
delivered , how network connections will be made and managed at this scale ,and how heat networks will be
governed as a utility. Th  is uncertainty mak es investment decisions uncertain which in turn has introduced
multiple uncertainties and assumptions into our analysis

One example of an uncertainty is the potential expansion of existing networks. The policy position is clear in

that existing operators will not initially require a consent to continue operating their existing heat network s.
However, the implications of these operators expanding their networks is unclear as the Heat Networks
(Scotland) Act also requires a consent to be required for extensions but does not define what constitutes an
extension (a matter for secondary legislation) . What type of expansion and a  t what point inth at expansion
would alicence and appropriate consent s become mandatory ’? An expansion by an operator to connect a n
existing or new building which is a part of their estate is unlikely to be a trigger as it would be disproportional.
However, an extension of an existing heat network to one or multiple other off -takers might be  an appropriate
trigger , and so might other arrangements with a zonal network operator entailing some for m of interface  with
the existing network or energy centre

In this regard, stakeholders expressed hesitation when we fielded proposals on expand ing their existing heat
networks to serv e additional users , integrating them into zonal network s as heat supplier s, orincreasing their
energy centre capacit ies to improve wider zone viability and routing . This reluctance caused challenges for our
analysis, including with existing, proposed and in -development networks from a route planning perspective.

Another example of an uncertainty is the viability of modifying zone boundaries and how this would work with
consents and permits  already issue d to heat network operators. It is unclear what process  es or rules would
need to be put in place to allow for extending or reducing zone boundaries 8. For example, w ithout a fair

” The Heat Network s (Scotland) Act makes two provisions that we consider to be relevant here. First, it introduces the
possibility of e xemptions for a consent (section 19) . This is complicated by further limitations to this exemption but, in
principle, this may  be available to grant  in the appropriate  instances. Second, it provides the consenting authority with
powers to make the consent subject to conditions or limitations it considers appropriate (section 24) . Both of these
provisions could allow for a governance framework w hich sets clear network extension rules; however, it is expected that
the Scottish Government will lead on defining these.

8 The Heat Network s (Scotland) Act includes  provisions for making variations to zone boundaries (section 51)  but a process,
triggers, reasons and implications of this on other aspects of the Act (consents and permits) are all not understood. The Act
includes compensation for revocation of a consent (section 32) or permit (section 61), but secondary regulations are to
determine compensation circumstances, calculations, and procedures . Further, it is not clear whether a variation to the zone

Turner & Townsend Confidential | 21



Context Strategic Heat Network Analysis for Edinburgh

process it could be considered anti -competitive to  extend zone boundaries if private operators are involved ,
especially when there are two or more licensees with discreet networks and permits for their  respective zones
adjacent to the area  in question

In another related case, ifthereisa neconomic , policy , or strategic cause, areas of one zone mayneedto be
transferred to another neighbouring zone. In both these cases ,itis notyetclear  whether what process the
authority would follow to ensure a fair modifications process, or even what factors it must consider for
designating zones in the first instance 9. This caused challenges for us when deciding zone boundaries,

especially where there was not a particularly compelling case, oritwas unclearwh ich zone would have the
strongest case for an area along two zone boundaries . This is expected to play out over time, with network
expansion across the zones and the practical learnings from that helping to shape how the network grows over
time. Only then would service gaps and the need to resolve these arise.

Another example  of uncertainty is the exact privileges  of a zonal permit. Where a heat network operator

within a zone is unable to supply heat to a n area, or unable to do so in an economical way, there may be

other operators who could achieve this. These could be a licensee with the right capability and/or capacity to
deliver this , an existing legacy heat network operator within the zone who could extend their network ,oran
operator with a permit for the neighbouring zone who could cross the boundaryto  reach the area with their
network. In all these instances, parties other than the permit holder would be in a strong position to service
an area of the zone . There would be a case for  intra -zonal and inter -zonal play to encourage competition ,
perhaps by issue of another permit if this is viable 10,

This created challenges for us in deciding the exten t and reach of zones.  Our scope did not cover a thorough
buildability analysis  for networks across each zone to determine the most viable boundary. Further, there are

other factors such as  constraints, heat sources, heat demand and development sites which complicate this
decision. However, without further clarity on permit privileges, even detailed feasibility analysis may not be
able to determine the most appropriate boundaries as there may be other policy and strategic considerations.

Another example  of uncertainty is the  relationship and viability for a bulk heat supplier (i.e. the entity which

owns a cross -zonal spinal pipe) and a supply company (i.e. the entity which supplies heat for the last mile to

the customer) to operate within the same zone. The mechanics of this are currently not addressed by any

primary or secondary legislation. Large -scale developments will  require clear rules to governthese two types
of entities , providing clear processes and requirements for the appropriat e consents/permits , well -defined
powers and privileges for both entities  within zones , prioritisation of activities and roles ,and mechanisms to
resolve conflicts . In the absence of this  regulation, w e hadto largely disregard the potential regulatory gaps

and challenges in the way of our zonal refinements and zonal and spinal rout ing. We had to assume that
regulation s would allow for the selected technoeconomic approach , rather than the preferable approach of
aligning our analysis to regulatory requirement S.

These are only afew examples which help us demonstrate the uncertainties we faced as part of our analysis.

There ar e m any other major and minor considerations which the regulatory regime would need to  resolve . In
light of these challenges, we do not consider our outputs to be  designation -ready zones at this stage. They
may well be suited to designation after the regulatory environment has been created and it supports the zones

as we defined them . Equally, they may require modifications depending on central government decisions on
any number of the uncertain ties explored in this section.

4.1.3.2 Anticipated updates

The licensing regime will be Ofgem -led with some local authority input , where required .However, local
authorities could have a more significant role in permitting and consenting heat network operators within their
areas . It is currently unclear whether the Scottish Government will confer these powers to local authorities
and, if it does, how these will play out at the local and national levels . The Scottish Government is yet to issue

for which an operator has a permit would constitute a revocation of the permit or no change, as there is no mechanism for
modifying a permit.

9 The Heat Network s (Scotland) Act indicates a possibility for the Scottish Government to produce guidance for local
authorities on designating and varying zones  (section 54) . This would add much needed clarity for setting and changing
bound aries.

10 part 4 of the Heat Network s (Scotland) Act  highlight the  basics of permits butdo  es not de Ive into the detail of their
relation to zones. It does not determine the number of permits per zone, no r the conditions,  privileges, limitations or other
aspects of the permit.

1A full assessment of the implications of Heat Network s (Scotland) Act and regulatory regime on our work was out of
scope.
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a joint consultation with Ofgem covering the licencing , consenting and permitting  regime under the Heat
Networks (Scotland) Act.

Further primary legislation in the form of the Heat in Buildings Bill may provide more levers to help network
viability and expansion. Future and existing p  rimary legislation is a welcome foundation for helping develop
heat networks. However, t heCouncil6s deci si ons on h &eatily rekantwo rthk sme@inge
regulatory regime . This is required to enable the Council to understand how it will develop and procure zonal -
scale networks at a more practical level . Thisis critical given the potential sca le of these heat networks , the
central importance of heat networks as a decarbonisation route for a large part of Edinburgh, and the potential
role for heat networks to help alleviate fuel poverty . Without clear regulations , it is unlikely that the Council
can begin a city -scale project as there is limited certaint y for:

A Developers:t herisks of investment and return without certainty on a customer base, rights required
to build the network , and the rules

A Off-takers: | acking confidence in  the process, pricing, quality, and transparency , all leading to
currently uncertain consumer and public trust in heat networks.

Our analysisis currently based on the premise that competent regulations will be introduced in a timely

manner , allowing th e scale of the ambition to be realised. The analysis also considers th  at powers will be
conferred to the Council ~ to make (orthatthe Council will be ableto  request ) permits and consents, allowing it
to guide developments at the city, zonal and local scale. This includes the Council having authoritative

decision -making powers for defining technical specifications regarding the heatne  tworks which are built.
4.2 Progress to date

42.1 Edinburgh LHEES

Heat networks have  been an area of investigation for the Council for many yea rs, including as part of its
Granton and B ioQuarter development  plans (discussed further in 4.2.2 ). The priority, scope and scale of h eat
networks has increased for the Council following the initial zoninga nalysis carried outin 2023  as part of the

Edinburgh LHEES. That analysis followed the Zero Waste Scotland (ZWS) LHEES Methodology. It drew mainly
from Scotland Heat Map (SHM) datasets, along with Council and other datasets . These datasets provide
modelled heat demand  estimates , information on existing heat networks, locations and sizes of  potential heat

sources and other supporting data to aid the zoning exercise

The process of generating Edinburgh LHEES heat network zones  involved a multi -point radii buffering method
to identify  clusters of buildings which have sufficient heat demand and are close together to be viable for a
heat network . This GIS-based analysis relie d on a combination of anchor loads and linear heat de nsity (LHD)
values to develop various sizes of buffers around properties to form clusters of heat demand 12 These
indicate d the locations where heat networks are the most viable, providing the foundations for developing

zones. Further analysis involved the assessment of the following factors to inform the shapes of the zones

A Local Development Plan sites which covered growth and regeneration areas .
A Ongoing or past heat network feasibility studies .

A Constraints such as rivers, rail, major roads, topography, and other physical barriers presenting a
challenge to the extent of zones.

A  Heatdensityraster( a map | ayer from the SHM d aheatsmatp @hadedmatricgsy ovi des
of heat demand) to capture areas of high heat density near the boundary.

A Available heat sources proximate to the zones

This analysis resulted in the identification of 17 prospective heat network zones with a n annual total estimated
heat demand of 3.7 TWh for all ~88k building s within the zone  (Figure 5 and Table 3). This included 1.4 TWh
of demand from 545 anchor loads with heat demand exceeding 500 MWh/y ear'3. The analysis adopted a
positive outlook on heat networks, positioning them as a central strategy for meeting the Edinburgh LHEES

twin objectives of decarbonising the built environment and reducing fuel poverty.

2 The Council used the LHD value of 8,000 kWh/m/y ear for zones closer to the city centre and 4,000 kWh/mly  ear for zones
in the suburban areas and the periphery of the city boundary. The analysis used a minimum of two anchor loads with
demand of 500 MWh/y ear or more to prioritise clusters.

13 These figures were based on modelled data and should be read as estimates. The y also do not account for the potential

future heat demand which could be created by new developments or expansions , or reduced heat demand as a result of

energy efficiency upgrades or change in building purpose .
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As the analysis was high -level , the Edinburgh LHEES Delivery Plan included an actionto develop a heat
network delivery programme to further investigate the feasibility of the zones and refine them  with respect to
deliverability . The programme wouldseekto use this analysis
networks. This action has been fulfilled through our work , presented in  this report.
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Figure 5: Prospective heat network zones developed by the Council as part of the Edinburgh LHEES .
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Zone Name Buildings Total heat demand Anchor Anchor load heat
(MWhly ear) loads demand (MWhly ear)
New Town 1,560 112,025 37 37,554
Leith Walk 15,149 439,127 43 46,915
Old Town & Southside 12,736 706,174 149 275,744
Gorgie & Dalry 3,846 630,021 14 514,898
Craigleith 7,589 287,103 33 83,148
Granton 8,425 190,383 26 35,142
Leith 2,047 119,369 32 44,238
Portobello & Seafield 2,975 88,143 10 10,145
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# Zone Name Buildings Total heat demand Anchor Anchor load heat
(MWhly ear) loads demand (MWh/y ear)

09 Morningside 7,306 283,938 17 54,218

10 South East Edinburgh 8,422 187,528 38 56,369

11 Colinton Mains 312 11,675 5 5,389

12 South West Edinburgh 4,214 119,474 27 32,068

13 Heriot -Watt 80 68,751 17 62,927

14  Sighthill & G yle 2,148 138,136 45 73,652

15 Ingliston 614 90,287 34 62,153

16 South Queensferry 4,253 75,742 8 12,627

17 Second New Town 6,284 185,446 10 11,924
Total 87,960 3,733,322 545 1,419,111

Table 3: The 17 Edinburgh LHEES prospective heat network zones

4.2.2 Pre -capital d evelopment s

There are several major  local developments , covering new housing, business facilities , research and education
facilities and other  classes. As recognised inthe  Edinburgh LHEES , new developments often provide the best
opportunities for developing networks. Th ere is alack of inertia against change which is typically faced in

already developed areas  where there is typically limited or no appetite for disruption and  existing utilities  and
heating systems . A development site  requires substantial work (digs for utilities, foundations, landscaping ,
etc) providing an easier opportunity to install infrastructure with far lower cost  and disruption , clearer and
lower risk investment opportunity, more certainty in heat sales agreements (i.e. heat networks as the
primary/only heating system) and other factors  which contribute to heat networks as a preferred option.  In
this regard, t he Council has been actively progressing several heat network opportunities as dow regrets 0
initiatives  prior to and in parallel with the Edinburgh LHEES analysis and continuing alongside  our analysis and
into the future

This has been a fruitful endeavour, putting the Council on the front foot with several projects in the pipeline

alongside an advantageous position of being experience d and prepared for scaling these efforts. We have
assessed the progress and nature of all these developments and have fully incorporated the m into our
analysis. We summarise them in the following subsections

4.2.2.1 Granton Waterfront

The Granton development has been a major regeneration project for Edinburgh, providing  substantial housing
and other amenities for a newtown on the coast . The energy options appraisal identified the potential for a

heat network as an attractive lowest cost low carbon heating option . The Council invested significant time and
resources to fund a feasibility stud vy, technical design, and a business case , arriving at a concession model 4 as
the preferred delivery route for the planned network . In 2024, the Council tendered for a nd appointed

Vattenfall Heat UK Limited as proposed concessionaire on a two -stage process in December 2023. The initial

pre -development stage is currently underway with a view to concluding with a final investment decision (on

entering into a concession agreement to develop the scheme ) in the second half of 2025 . Initial routing and

energy centre plans for the Granton heat network have been completed and these are incorporated in our

analysis (Figure 38 in section 8.3 visualises this ).

The Granton heat network is the most mature Council -led strategic heat network project in Edinburgh

14 A concession model is based on a concession  agreement, meaning a private sector -led venture is appointed to develop

and operate the scheme  albeitwith some contractual | evers at ({These leCoshaipdhe Cauril di sposal .

safeguard off -takers and ensure fair price  for heat , fair rules for connection  /disconnection, reinvestment and other
considerations.
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4.2.2.2 BioQuarter

Edinburgh BioQuarter is a proposed major development in southeast Edinburgh bein g led by the BioQuarter
Partnership comprised of the Council, NHS Lothian, Scottish Enterprise, and the University of Edinburgh. The
development is focused on health innovation and life sciences , with proposals for over two million square feet
of commercial space, alongside 2,000 homes . The development also has a sustainability strategy requiring all

new buildings to decarbonise by 2030 and for all remaining buildings to decarbo nise by 2040 . Existing
buildings at the development include the Royal Infirmary of Edinburgh , the Chancellor's Building (home of the
University of Edinburgh Medical School) , and multiple other education, research, and commercial facilities. The
strategy for progressing the BioQuarter development is currently being reviewed by the Partnership.

Recognising the potential for a heat network to supply low -cost heat and aid  in decarbonising the buildings ,
the Partnership commissioned a heat network feasibi lity study . This study suggested a fourth -generation heat
network and district cooling network. It pointed to the Millerhill energy from waste (E  fW) plant nearby in
Midlothian as a major source of heat  for this network

The Council has recognised there is a potential cross-boundary role for Midlothian Energy Limited (MEL) ,a
joint venture between Midlothian Council and Vattenfall . MEL is actively develop ing a heat network at the
Shawfair development in Midlothian close to BioQuarter . This network is powered by a new energy centre, and
it is also surrounded by two potential major sources of heat:

A Millerhill E fW plant, which MEL is planning to utilise as the main heat source for their ongoing network
under development.

A Mine workings at Monktonhall Colliery and across the area , which MEL is considering asa major source
of heat fora potential larger heat network (s).

As part of the  Edinburgh LHEES analysis , BioQuarter as well as the surrounding areas were included within a
much larger prospective heat network zone , Zone 11 1 Southeast Edinburgh . This zone also covered Fort
Kinnaird retail park and the neighbourhoods of Newcraighall , Craigmillar/ Niddrie, Gilmerton and Gracemount

4.2.2.3 Gracemount

In 2022, t he Council identified a cluster of closely placed buildings thatitown s in Gracemount , south
Edinburgh, as a potential discrete heat network opportunity . A heat network was considered as a means to
cost effectively decarbonise these buildings a s well as a nearby NHS medical practice . Additionally, since the
heat demand is based on public buildings , most of which are  Council -owned , the opportunity could provide a
potential developer with certainty of demand . This could make it attractive for the d eveloper as well as the
public bodies involved . The Council commissioned a feasibility study to assess heat network options and costs.
The analysis found the preferred heating system to be a ground source heat pump with an electric boiler

peaking plant as well as thermal storage.

The next step for  the Council wasto  develop a business case  for a Gracemount heat network. The area was
subsequently incorporated within  Zone 11 i Southeast Edinburgh  alongside BioQuarter as part of the
Edinburgh LHEES heat network zoning  analysis . The Edinburgh LHEES consolidated Gracemount with other
local heat network plans and helped the Council consider the role, fit and priority of this scheme within the

wider potential zonal network as well as withing the context of city -wide heat network roll out . Plans for a
standalone Gracemount heat network ha ve since been parked in favour of a potential zonal network
encompassing the area  (or at least until the extent and viability  of the zonal network is established)

4.2.2.4 Seafield

The Council is master -planning a major redevelopment of Seafield , northeast Edinburgh, under the project
designation Seafield Regeneration Area (SRA). The SRA aimsto provide avariety of housing types, a
community hub, a new primary school , and mixed -use and commercial facilities . As per current building
standard s, all new homes in Scotland require a clean heating system to attain a building warrant. In practice,

in most circumstances  this means that homes must have an electrified heating solution (e.g. a heat pump) or
be connected to a heat network.

Equally, t he Council prioritised net zero , focusing on efficient  buildings powered by renewable heating. The
Edinburgh LHEES considered the SRA as part of the heat network zoning analysis , and this area was
incorporated into  the Edinburgh LHEES Zone 9: Portobello & Seafield . The Council subsequently  tasked the
architect to consider heat networks as the preferred heating solution within the masterplan. Th e master plan
identifies the Seafield Waste Water Treatment Works (WWTW) as the potential heat source .

There is sufficient land for a potential energy centre along with a safeguarded indicative pipe routing to
capture the low -cost heat from the WWTW . The developmentis currently undergoingi ts third round of
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consultation , with planning applications and a delivery strategy as the next step . A detailed feasibility is
envisaged to support further development of the heat network scheme .

4.2.2.5 Other developments

There are several ongoing heat network developments in Edinburgh which  have seen limited involvement from

the Council. These have become relevant totrack i n recent ti mes due tuoderttheBeatCounci | 0s
Networks (Scotland) Act as well as heat network plans under the Edinburgh LHEES. As such, the Council keeps

arecord of various developments across the city. Among these , the most prominent are the Edinburgh Airport

heat network and  expansions to the University of Edinburgh 0 $eat networks.

4.2.3 Delivery models

The Edinburgh LHEES put forward a major ambition for heat networks but also recognised  the need for
significant work to develop a delivery vehicle to build and operate these networks . In general, heat network
delivery models can be  viewed along a spectrum ranging from public -led to private -led, with hybrid
approaches in the middle . Selection of a preferred model depends on multiple factors; however, three factors

play the biggest role in this decision: risk, return, and control. The selection of a delivery model depends
mainly on the suitable balance of the appetite across these factors for the decision -maker. This range is
illustrated in  Figure 6. The Scottish Futures Trust (SFT) has produced a detailed analysis of delivery models ,
including identification of models which would best suit heat network delivery in Scotland 15,

Council- or public body-

led Public-private partnership
Carry Risk Transfer
Higher Return on investment Lower
More Control Less
Figure 6: A high -level summary of three heat network delivery model types and the factors from the Counci

perspective . In practice, there are several mainstream delivery models and many other specialised delivery
models across the spectrum beyond these three

The Council has commissioned analysis aimed at carrying out an options appraisal of delivery models 16 as a
workstream in parallel to our work. This analysis considered options along the spectrum and shortlists  three
recommended options for the Council to explore further

A A service concession (private sector -led).
A Council minority joint venture with minority stake (hybrid).
A Council -led joint venture with a 50:50 partnership (hybrid).

This selection can be challenging as preferences across all factors may not align  , often leading to a

compromise on one  or tw o factor s in favour of preferences for a priority  factor. This is further complicated
where along -term decision needs to be made which also covers heat networks across the entire jurisdiction,

as is the case for Edinburgh. Making a decision of this magnitude is required as soon as possible if the Council
isto set the foundations for large -scale developments

The lack of clarity  on a specific model has proven ¢ hallenging for our work. The type of delivery model has a
major bearing on how t he Co umwde hedt setwork strgtegy should be shaped, including how the
zones and spinal route  are developed and delivered

15 Scottish Futures Trust  (2024). Heat Networks Delivery Models.

6 Brodies LLP (2025). Edinburgh Heat Network Delivery Model: Legal Options Appraisal
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For example, a joint venture  with a private sector partner (hybrid model) could put the Council in a flexible
position, meaning it can plan and deliver networks  across zones in the manner which best aligns with its goals.
The heat network zones would serve more as a regulatory instrument , and the extension, reduction , reshaping
and designation of the zones would serve largely as delivery and planning tool s. The Council would have the
option to adapt zones with relative ease and  without developer  resistance as it would only be reshaping zones
that it would be delivering heat networks in eventually . This would mean our analysis should focus on zone
developmentto aid  a delivery plan , without the need for careful consideration for exact long -term boundaries.
In this regard, zone locations, shapes and number of zones could be considerably different.

On the other hand, ap rivate sector -led approach involving multiple  providers would require the development
of a fair and competitive market environment . The approach to defining zones would entail spreading the risk
and opportunity in a fair manne r, meaning developers have ample opportu nities across the city, attracting
investment and interest from various types of parties . To provide investors with certainty, the Council would

likely need to fix zonal boundaries and rout ing plans to be bounded by these

Before doing this, the |  onger -term implications  of the shape, size and other aspects of zones would have to be
studie d. This is because i twould not be straightforward to alter zone boundaries or zonal/ spinal routes once
developers have been granted a permitforazon e (once the permitting regime comes into effect) . Therefore,
our analysis has to reflect the need for these zones to form the basis of a heat network market, and for the
boundaries to be considered on account of fairness of risk and opportunity ~ , competition,  attractiveness for
investment (return on investment) , and deliverability and practicality  (routing, energy centre location and

sizes, availability of land , constraints and barriers, and connection -ready anchor loads and off  -takers ).

Further, without clarity on the delivery models it is also unclear how the Council might procure . For example, if
the private -led approach is selected, then should the Council procure justone developeratacity -scale, offer
multi ple zones atonce , or procure one zone atatime ’? Or should the Council potentially procure for multiple

types of delivery models  18? These questions raise similar issues to those explored above. They also raised
another challenge inthatitbec ame difficult forus to develop strategies on how networks should be phased at
the zonal scale or city scale.

The Council is expected to select its preferred delivery model in 2025 -2026 . It is worth noting that this

selection is likely to determine any involvement of and role f or Energy for EdinburghL imited,the Counci |
dormant energy services company . Once th e selecti on process has conclude d, it will contribute to completing
Action 22 of the Edinburgh LHEES Delivery Plan. More specifically, this work covers  the first action in Phase 1

of the heat network delivery framework : an options appraisal of delivery mode Is and vehicles

We consider the need for further work to marry the findings of this work with that of the selected delivery
model(s) to refine the strategy further. This will allow the  Council to move onto  procurement and delivery.

4.2.4 Public sector efforts

The Council has collaborat  ed closely with relevant public bodies in and around the city to coordinate a shared
public sector approach  to support heat network roll out . This includes the coordination of a unified approach to
heat network development within Edinburgh as well as collaboration with neighbouring local authorities

It is important to note that Edinburgh already has m any operational heat networks. The largest heat network
operator in  Edinburgh is the University of Edinburgh which owns and operates four heat networks with in the
city , exclusively serving  University buildings

A Holyrood heat network

A George Square heat network

A Pollock Halls heat network

A Kingods Builumeiwalgs heat

4.2.4.1 Net Zero Edinburgh Leadership Board  and Edinburgh Climate Change Institute

The Net Zero Edinburgh Leadership Board comprises a partnership of the Council, NHS Lothian, the University
of Edinburgh , Edinburgh Chamber of Commerce , S cottishPower Energy Networks (SPEN) and SGN. This group
has been leading on wider net zero activities under the Net Zero Edinburgh umbrella , including energy master

17 This highlights the added complexity of the procurement scope. The delivery model type is one dimension, whereas the

scope of the procurement is an added dimension which further raises uncertainties.
18 Note that the Granton heat network has already been procured as a concession (private sector -led). It is unclear how the
Council will choose to fit this within future delivery model selection , should that be a significantly different approach.
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planning, data sharing and dissemination, and developing a coordinated approach to decarbonisation and
climate adaptation

As one of its workstreams  , the board commission ed the Edinburgh Climate Change Institute (ECCI) to carry

out high -level GIS analysis on heat network potential in Edinburgh. This work has involved network route
mapping and other pieces of analysis . The outputs and many of the datasets behind this have been shared
with us by the ECCIto support our analysis.

ECCI has also been pla ying a key role in consolidating various visions of heat networks at the local and
regional levels.  This has included tracking Edinburgh LHEES ; local authority activities, plans and analysis;
progress made by other public bodies ; and private sector visions . This has culminated in a detailed online GIS

dashboard *° and a high -level map of possible ways to power heat networks in the region (Figure 7).
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Figure 7:High -level mapping of the various heat network visions for Edinburgh and Lothians brought together.

4.2.4.2 Partnering with  other local authorities

The LHEES Order require s all Scottish local authorities to develop and maintain their LHEES and the Heat

Network s (Scotland) Act similarly requires all local authorities to conduct analysis on potential heat network

zones. Therefore, East Lothian Council, Midlothian Council and West Lothian Council have also carried out this
analysis via their own approaches

The approaches taken by each local authority differ. Consequently, the scope, size and nature of heat network
strategies across the local authority area s are also unique. While they share some similarities (e.qg. they all
aim to identify areas of high heat demand density), there are differences which should be considered before

local authorities  can develop a common  view of the heat supply and demand across the region.

These differences can be considered in two terms: technical differences and strategic differences. The
strategic differences can be considered as the key policy, economic and delivery decisions

19 ECCI (2025). Climate Action Map.

Turner & Townsend Confidential | 29


https://experience.arcgis.com/experience/c2714dd1647449bca511d7f445b73f29/?draft=true

Contains National Statistics data © Crown copyright and database right 2024.

Contains Scotland Heat Map Data @ Scottish Government.

Context Strategic Heat Network Analysis for Edinburgh

A Scope: not all heat network zones have been developed with the same set of vision of scale ; for
example, Edinburgh has  focused on an expansive network with the greatest possible extent that is
economically attractive, but Midlothian has focuse d solely on zones around selected public buildings

A Key objectives : some core objectives for heat networks are not shared; while there is general

agreement on developing heat networks where they provide the  lowest cost of clean heat, there are
multiple other factors at play across the local authorities including fuel poverty, community ownership,
economic s, income generation, inward investment, employment and other policy objectives
A How heat networks will be delivered, including the timeframes , delivery models , their relative
importance as a decarbonisation strategy and other facto rs.
The technical differences relate to how zones have been generated (i.e. the methodologies) all the way
down to specific plans and specifications of networks. While these are important in practical terms, they are
addressable relatively easily should the local authorities be strategically aligned in a timely manner:
A LHD and anchor load criteria used to develop buffers which inform the boundaries and hence the

typical heat demand  and attractiveness of a zone.
A The additional factors used in informing zone boundaries (constraints, LDP sites etc.)
A The nature of heat supply and transmission
A The nature and likely future specification and scale of local networks and spinal route plans

The three neighbouring local authorities shared the initial zones developed as part of their LHEES for our
analysis . These are displayed in  Figure 8.
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Figure 8: Prospective heat network zones across Edinburgh and the Lothians. We have used the updated

zones for Edinburgh produced through our analysis (discussedin section 8).Zones across other local

authorities may also be outdated at the time of reading. Readers should refer to local authority LHEES and any
subsequent publications for the most accurate view of the zones. While a neighbouring local authority,

Scottish Borders  heat network zones have not bee n included as none are close to Edi nburghdsangones or
material level of heat demand in Edinburgh
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Context Strategic Heat Network Analysis for Edinburgh

There has been recent heat network planning in East Lothian and heat network planning and developments in
Midlothian . Much of this also involves Edinburgh as the natural epicentre of heat demand in the region. These

local authorities  recognise the potential to supply heat to Edinburgh, a role which the Council is receptive to

given to scale of potential heat that the city may require. The relevant developments are discussed in the

following sections 4.2.4.3 and 4.2.4.4 .

4.2.4.3 Midlothian heat network developments

Mi dl ot hi an Council 6s | oi n Midletgam Energyelimiteid ¢ h MELR, ts trespoiisiblé for heat
network activity within the Midlothian local authority area. MEL has developed a heat network with the aim of

supplying 3,000 properties atthe new  town of Shawfair. This uses the waste heat from the Millerhill Recycling

and Energy Recovery Centre (RERC) EfW plant . The heat available is approximated at 20 MW, but the network
is expected to utilise onlyupto 8 MW with 12 MW still remaining.  MEL has p ositioned to be able to supply this
excess heat to the existing and new buildings at the Edinburgh BioQuarter development as well as across the
southeast Edinburgh area. This could become a potential cross -boundary heat network (and heat network
zone).

Zero Waste Scotland (ZWS) ha s also investigated southeast Edinburgh with respect to cross -boundary heat
network s in 2022 . It also focused on the Millerhill Recycling and Energy Recovery Centre as a heat source and
utilised the LHEES methodology (as described in  4.2.1 ) to identify a cross -boundary zone across  Edinburgh,
Midlothian and East Lothian. This identified two cross-boundary zones . This work was not  intended as an
LHEES output but rather a demonstrator of possibilities where local authorities can collaborate to leverage

heat from alow -cost heat source for demand across boundaries

Follo wing heat network developments at Shawfair, Vattenfall has also produced a vision of a cross -boundary
heat network which woul d plans forka hdgatmétwork Brdunch b uBiofhaétes . This proposes
delivering excess heat from the Millerhill Recycling and Energy Recovery Centre , which is  beyond what is
required at Shawfair, to BioQuarter and potentially other areas in southeast Edinburgh (Figure 9).
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Figure 9: Vattenfall's vision of the potential extent of their heat network, crossing over from Midlothian into
Edinburgh.
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4.2.4.4 East Lothian heat supply planning

East Lothian h as multiple major current and potential future energy assets which are of interest to the Council.
These include offshore wind landing at multiple points across the coast, major grid infrastructure assets

(especially surrounding the decommissioned Cockenzie Power Station), Dunbar Energy Recovery Facility (a
Recycling and Energy Recovery Centre operated by Viridor) , mine workings, quarries and other potential heat
generation and storage assets. The heat potential of these is substantially great  er than the heat demand for
future heat networks within East Lothian . Many of these assets could theoretically be developed into strategic
energy assets to export large volumes of heatto Edinburgh  in an economical way (see Figure 7).

This is of interest to both local authority areas as Edinburgh lacks many of these assets but has major heat
demand for which it needs a low -cost low carbon heat supply , while, conversely, East Lothian  lacks the heat
demand to make full use of these assets but could benefit economically by supplying heat to Edinburgh .

A community -led study has been commissioned to study a potential spinal route which connects these
strategic energy assets to the heat demand in Edinburgh . This study is expected to provide detailed analysis of
the options , the capital cost, the price at which heat could viably be supplied , and potential ways in which this
project could be developed.
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5. Methodology

This study involved a mixed methods approach, with each of the four objectives requiring a unique
approach to the analysis . In addition, stakeholder engagement also required its separate method. This
resulted in five discrete methodologies for this project . However, thesewere all intertwined as the
activities and analysis ran in parallel and fed into each other. This section presents thesemethods in
brief, which each of the following 5 sections cover ing the respective methods in detail.

5.1 Summary of methods
Stakeholder engagement was unique in that it was the only element with a heavy focus on a qualitative
approach. The remaining four methods are mostly quantitative , and each reflects  an objective of this study. A
high -level summary of these methods is provided in Table 4 and illustrated in  Figure 10.
Objective Methodology type Methodology description
We developed a stakeholder engagement strategy which defined six
steps to carry out the engagement. We:
1. Mapped the Council s strategic dr
2. ldentified the key stakeholder types and the specific
organisations.
Stakeholder Qualitative 3. Analysed each stakeholder with respect to interest, influence
engagement and position in relation to the C
programme.
4. Developed sector and stakeholder - specific engagement plans.
5. Engaged via the appropriate channels.
6. Reviewed and analysed themes to report back to the Council
and HNSU as well as inform our analysis.
The heat source audit method was intended to capture all possibilities
and thereafter refine these down to the most relevant sources for the
Council 6s strategic aims. We:
1. Developed a longlist of all potential heat sources
Heat sources o 2. Shortlist ed sources usinga multi -criteria assessment agreed
audit Quantitative with the Council ; t his focused on larger sources which could
support the development of zonal networks and a spine to
transmit bulk heat  to these zones.
3. Developed profiles for all shortlisted sources to make the final
selection of the sources to take forward and whether these
would be suitable for zones or the spin al routes .
We began with  Edinburgh LHEES zones as the starting point and carried
out four key steps iteratively until we arrived at updated zones the
Council approved and the HNSU  agreed with. We:
1. Established a data source hierarchy
rze(;ir;eement Quantitative 2. Updated heat demands of anchor loads
3. Aligned boundaries to the Council 6s strategic rat
developing heat networks
4. Limited the boundaries  where there were physical barriers
based on a constraints analysis.
We carried out the feasibility review in broad accordance with the
Feasibility o CIBSE Code of Practice for Heat Networks (CP1). The scope and
Quantitative

review of zones timeframe w ere limited to considering anchor loads only, thus all

feasibility review outputs are based on this assumption. We
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Objective Methodology type Methodology description
1. Developed total energy load profiles for the heat networks
within each zone using typical 24 -hour heating and hot water
profiles for the building types
2. Used these to develop heat pump -based energy centre
configurations, arriving at gross internal area and simplified
costs.
3. Used a Steiner tree algorithm (which finds the  optimal route to
connect anchor loads based on specified parameters ) along with
an engineer -led refinement to generate network  routes .
4. Carried out economic analysis considering the cost of
generation only (excluding revenues and phasing) covering
CAPEX, REPEX, maintenance costs, and fuel costs to arrive at
total CAPEX and LCOH for each zone.
We initially developed the rationale for a spinal route, testing the need
and benefit of it using heat demand figures, heat supply figures from
secondary heat sources, stakeholder insights, and detailed discussions
with the Council.  We established a technical as well as strategic need
for a spine to be able to deliver the networks of the required ambition
Using the primary heat sources developed as part of the audit and the
refined zones , we:
Spinal routing Quantitative 1. Defined anindica tive spinal architecture serving all relevant

zones, including phases and hydraulic configuration.

2. Developed spinal routing with consideration to heat supply,
heat demand and constraints.

3. Costed the routing and

carried out a high  -level calculation to

establish how much cheaper the spinal heat would need to be
(the margin) to offset the additional cost of the capital for the

spine over its lifetime.

Table 4: A summary of the methods used in this study.

Data collation and analysis phase
Concurrent cycles of data collation and iterative analysis.

Stakeholder engagement

Heat source audit

Refinement of zones

Feasibility review of zones

Spinal routing

Figure 10: Our broad method  ological process.

Turner & Townsend

Key outputs

Outputs for the four objectives and
stakeholder engagement were combined
and presented in this report.

A

r A

Report, data models & maps
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6. Stakeholder engagement

6.1 Approach to stakeholder engagemen t

The Council has been engaged with public and private organisations within and surrounding the Edinburgh
local authority area . Historically, t his engagement entailed gathering input forthe various discrete heat
network projects being developed , mostly on a project -by-project basis (see 4.2.2 ). The Council undertook

engagement at a more strategic level as part of the  Edinburgh LHEES heat network zoning activities . This
involved taking on board feedback on the initial draft zones and proposals fora city -wide heat network  from
regulators, public bodies, and other key stakeholders in the city
The Council also ca rried out an open public consultation on the Edinburgh LHEES , g enerat ing significant
interest. In particular, the ambition and scope of the city -wide heat networks was welcomed . However, g iven
the time and resource constraints as well as scope of proposals , th e stakeholder engagement and public
consultation carried out as part of Edinburgh LHEES did not involve segmentation and strategic engagement
based on sectors.
Our analysis progresses  these proposals toward tangible opportunities. Since this study shapes t he Counci |l 6s
approach to heat networks in a significant wa y,itwasimport ant to reflect more granular stakeholder data and
feedback within strategic and technical outputs. We resolved to capture feedback fr om a broad range of
stakeholder types and in as much depth as possible. We developed a stakeholder engagement strategy to help
deliver this engagement . Building on the engagement conducted under the Edinburgh LHEES, this strategy
defined a six-step stakeholder engagement process (Figure 11).
Identification of key Sector and stakeholder- Ongoing reviews to
stakeholders, and specific plan: content to inform the analysis,
decision makers through present, channels, improve our approach,
mapping. communication details, and a final review to
timings, and discussion incorporate findings.
topics.

Strategic drivers Stakeholder mapping Stakeholder analysis Stakeholder plans Engagement Review & analysis
Understanding each
stakeholder’s interest, Engagement via

Mapping out the influence and position appropriate channels

Council’s key strategic with relation to the such as forms,

drivers for the Council's heat network interviews and

engagement. delivery programme. workshops

Figure 11:Our six-step stakeholder engagement process for this project.

These steps are covered in the following subsections.

6.1.1 Strategic drivers

As part of setting the strategic drivers, we identified five elements of interest to the Council. These were based
on the overarching project objectives (see 3.1)aswellasthe HNSUG6s funding guidelines:
1. Anchor loads: gather energy use data  and raise positive awareness as a potential first contact. This

include d gathering Buil ding Assessment Reports (BARs) 29, half -hourly meter data ~ where available, and
higher -level heat demand and heating system data in the absence of the preceding two.

2.  Waste heat sites: gather waste heat data, including total recoverable energy, constraints, and ability
to supply .

3. Gather other heat use and heat source data in alignment with BARs, including constraints,
heating system lifecycles, interest in join ing, waste heat potential, and heat use characteristics (to

validate the heat network  technology/generation)

4. Collate other useful data on heat network development , including existing  or planned heat
network route s, energy centre sizes and locations , land availability for energy centres, planned future
energy demand and energy -related investments

20 ABARis a statutory report completed by a property owner or operator and submitted to the local authority. It covers
information  on the property with respect to heat network connection viability and attractiveness. Core aspects include
location, property details and descriptions, heat demand, heating system details, and existing heat network connections.
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5. Engage on wider heat network delivery considerations to build into  our analysis for most
favourable outcomes , including investor outlook, regulator concerns and alternative approaches .
The drivers w ere developed to gather as much data as possible on heat demand, possible heat supply and

network development considerations to maximise uptake.

6.1.2 Stakeholder mapping, analysis and plans

The development of heat networks requires the necessary support and engagement with a wide range of
stakeholders. We identified seven stakeholder segments which would address all five drivers and provide the

support required to progress this analysis a s wel | as the Council és wider heat net w
programme . Each group, and therein each stakeholder was listed and analysed within a stakeholder register
with respect to their motivations, interest and importance . These are summarised in  Table 5.
Stakeholder _
D escription Purpose of engagement
segment
. Domestic or non -domestic properties To capture real -world data on energy use,
Potential off- ) . . . .
01 connected to the network, including public ,  temperature requirements, seasonality of
takers . . S
private or third sector. demand and waste heat availability.

Central government bodies and

neighbouring local authorities. They play a
key role in the planning, regulation,
development and in some cases funding of
heat networks.

To establish fundability and national policy
alignment as well as to understand regional
and national options to delivery of heat
network.

Local authorities
and government

Commercial heat network owners and Toidentify and defin e developers 6

Project operators who are expected to take projects perspectives on investing into developing

developers and/or zones from early stages of inception d ting heat networks in th ' it '
to full roll out and commercial operation. and operating heat networks In the ciy-

Designers, Organisations wh ich design and construct To gather wider views on the analysis,

contractors and  energy centres, heat generating plant and including considerations  on strategy,

technology the heat network infrastructure and technical approach and technology

providers connections to heat loads. considerations.

To identify barriers and opportunities to
Key utility Organisations which provide energy supplies deploying various heat sources and to
companies toa heat nednavgycektfes) . assess grid constraints, timelines for key

upgrades, and availability of waste heat

Organisations which can deliver a reliable, To identify the key ~ sources of available
Waste heat ) :
. long -term and cost - effective supply of heat waste heat which could be captured at low

providers

to a heat network . cost.

National, regional and local level bodies
Statutory and which ensure the project complies with To identify barriers and potential to various
non-statutory relevant laws and regulations, as well as heat sources and development of heat
regulators meeting environmental standards during networks across the city.

construction and operation

Table 5: The seven stakeholder segments, a description of each segment, and the primary purpose of
engaging them . Many organisations fell into more than one stakeholder segment. In this case, we covered
engagement across all segments relevant to them via a single engagement.

We also identified other valuable stakeholders  such as the ECCI (to gather data and align our analysis), and
Council officers (to gain feedback on our analysis and insight into regional and national options) . These do not
fit within the above segment and therefore we engaged with  these stakeholdersina  tailored way.

21 Off-takers are the heat customers within a heat network. They purchase heat or coolth from the network (and in fifth

generation heat networks can also supply this to the network)
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6.1.3 Stakeholder engagement , analysis and review

We sent outt ailored communications to all identified stakeholders in phases , totalling approximately 150
organisations and individuals. This included Request for Information (RFI) forms ,online surveys and video

calls. Progress on responses and information received was continuously monitored by our stakeholder
management team . Follow -up communications were sent on two occasions to ensure recipients had a chance
to respond before the deadline.

We held semi-structured interviews with  several types of stakeholders, including potential off -takers (with a

focus on large anchor loads and large estate operators), local authorities and government, project developers

(including existing heat network operators), key utility companies, and regulators. For each of these groups,

we developed a semi  -structured topic guide focusing on the areas most relevant to the stakeholder type. We

captured minutes from these interviews and , alongside data from forms, used thematic analysis  to draw out

key themes

The data sets provided by stakeholders were included within our technical analysis . We analysed the surveys

and meeting discussions to draw out key insights and collate overall themes , trends and outliers . This

inform ed our evidence -based approachto the technical analysis on heat sources, zone refinement, zone
feasibility reviews and spinal routing . T he qualitative findings are presented below in section 6.2.

We reviewed and reported findings to the Council as well as the HNSU on a periodic basis. Following the
conclusion of all engagements, we presented summary findings to the Council and HNSU.

It is critical to understand that the stakeholder engagement was not just a nisolated one -off exercise, but

rather intended to help establish the foundations for ongoing stakeholder relationships with the Council.

Therefore, the content and discussion topics helped to garner interest with key stakeholders , and we also
maintained a dialogue to allow the Council to continue the engagement following the publication of this work

The stakeholder engagement  strategy also defined  guiding principles for ~ the stakeh older engagement

process .

These principles enable d us to carry out  a fruitful engagement process and also helped to cultivate or reaffirm

relationships on a longer  -term basis :
A Engage early and explain the reason for engagement.
A Make asks clear and concise.
A Provide useful and targeted information about the analysis we are undertaking.
A

Provide equal opportunities to inform and influence the outputs (being fair, inclusive and
representative).

A Build trust and confidence in the process.

This process also helped to spread awareness of the
transition from project based to zonal and city -scale heat network development and decarbonisation.

6.2 Stakeholder engagement - key themes

As expected, there were varying levels of response from stakeholder groups. Project developers and large
estate owners were the most engaged ; those who already had a vested interest (commercial or otherwise) in
the development of heat networks. We were able to engage all relevant local authorities and central

government bodies,  key utility companies, and statutory and non - statutory regulators. Despite multiple

Counci

communication attempts, off -takers and waste heat providers were less responsive . Similarly,t echn ology

providers also had lower levels of engagement, possibly due to the early stage of the project.

We reached outto  over 15 0 stakeholders through various means and gathered detailed insights and

information via interviews with 25 key stakeholders.  These insights are summarised in the following themes.

6.2.1 Support for  heat networks

There was unanimous support for heat networks across all stakeholders , with no indications of opposition or

resistance to the concept . Moreover, the scale and ambition of heat networks was also similarly welcomed

LAl

stakeholders saw b enefits for Edinburgh, its residents and businesses. Off-takers were particularly positive and
supportive about low carbon heat networks coming to the city. This was coupled with the positive outlook on
heat networks displacing the need for other potential  challenging infrast ructure constraints associated with

decarbonisation. This included utilities as well as off -takers identifying issues with bringing sufficient grid

capacity to the dense areas of Edinburgh and being able to find the space for  individual building -level heat

generation assets (e.g. heat pumps). Heat networks were seen as a potential solution to this challenge,

especially where the heat could be s upplied in a cheap way  and without the need for major capital expenditure

on part of individual or ~ ganisations.
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Existing seeds of opportunity were highlighted by stakeholders , naming developments at Edinburgh Airport,
Granton Waterfront , and BioQuarter. These were considered as key opportunities to help build the momentum

for heat networks in Edinburgh. Further, multiple stakeholders mentioned that they were aligning to the
Edinburgh LHEES and heat network zones. This included the Edinburgh LHEES feeding into their strateg y
developments, decarbonisation planning and potential capital investments that they aim to make . However,
there remained some level of hesitancy to commit based on the regulatory uncertainties (some of which we
highlightin  4.1.3.1 ) and pending decisions the Council and government must take (this is discussed further in

6.2.2).

Furthermore, existing heat network operators were either open to orinvited the opportunity for a third -party
zonal -scale developer link ing to their network . This could involve integration lexpansion of existing networks
into a wider  zonal -scale network, purchasing heat from a zonal and/ or spinal network , or even willing to field
propositions for  a full tak e over (buying out) the existing network 22 The benefits for off -takers could entail
tapping into  low-cost heat supply from a zonal - or city -scale heat network with potentially lower overall OPEX
and REPEX?3. However, stakeholders highlighted the potential risk in this transfer was losing control of setting
the heat tariffs . Transferring partial or full control of existing heat network assets to a zonal operator  was not
in the interests  of all existing heat network operators ; to some their heat networks are a critical part of their
organisation.

6.2.2 Uncertainty of development

While there was widespread support for heat networks there was also some scepticism on whether a city -wide

heat network will come to fruition intime for their individual estate requirements . For example , if a key fossil

fuel plant is expected to come to end of wuseful |ife and/or
achievable through a heat network connection . This reservation was raised in large part by  organisations

which have net zero targets and statutory or non  -statutory decarbonisation commitments 2. Whether and
when heat networks  will come forward  could mean potential off -takers would have to move earlier with
individual systems 25, For existing heat network operators, this means progressively integrating low carbon

heating into energy centres rather than waiting for a zonal network to supply  bulk low carbon heat to them.
These s takeholders recognise  that these steps are incremental  and there may be internal constraints on space
and/or grid capacity ~ within current energy centres. However, they believe that actions within limitations  are at
present more certain than a city -wide heat network.  That b eing said, some existing operators  are designing
their new energy centres and configuring existing ones  with space for future expansion or connection toa
zonal network

For some developers, the uncertainty also meant that they have resolved to progress with their localised heat
network plans  and individual building heat pump projects 26 choosingto consider integration with city  -wide or
zonal -scale plans in the future  should it be viable and attractive.

With the ongoing re  view s of energy market pricing, some potential off-taker s were also unclear how  heat will
be pric ed before and after  potential electricity price changes . There was apprehension that they would lose out
by connecting to a heat network if an individual decarbonisation solution becomes more economical (should
there be energy market reforms to this effect and the heat network tariff did not alignto this shift 27). The
long -term nature of being locked into a heat network was a potential concern without assurances on a fair

price of heat . Developers recognise that a key learning for building out low carbon heat networks has been the

need for robust transition arrangements from gas -based pricingto  other forms of  pricing geared toward
renewable energy sources

22 Stakeholders highlight that operating a heat network is a complicated and resource -intensive endeavour. At times, it may
require capacity and skills that they do not possess internally. A buy -out to a more well  -established and resour  ceful entity
may provide a better outcome for all parties . The subsequent possibilities could include integration of the network route into

a zonal route where technically viable or running it as a standalone network alongside the zonal network.

2 REPEX could be lower where the existing network reduces or eliminates the need for their own heat ing plant as it relies on
the zonal operator to provide heat.

24 This included potential statutory commitments as part of the upcoming Heat in Buildings Bill (see section 41.21).

2 The Heat in Building Bill proposals recognised this potential issue and ma  de provisions for exemptions on statutory

deadline s for decarbonisation where buildings are within a heat network zone. The Scottish Government recognises the need

to give buildings the  chance to connect to a network on advantageous grounds . However, this does not factor challeng es in
align ing network connection with capital planning  /budgets , end of heating system life ,the need to demonstrate early action
on commitment , and the uncertainty of a network reaching the building at the expected time.

26 We did not speak with housing or commercials  developers which were not engaged in network developments but  presume

they would progress with individual heat pump plans.

27 This consideration is expected to fall under the remit of Ofgem as the regulator.
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Despite welcoming the notion of a city -wide heat network, e  xisting communal and heat network operators
expressed uncertainty around integration of their networks to it. There was uncertainty around cost of a
transition , especially regarding potential loss in their own revenues from ceasingto operat e combined heat
and power (CHP) systems. They highlighted the cost of heat would have to be highly competitive for them to
purchase bulk heat for their own network s. Generally, existing heat network operators and off -takers at large
expressed the need for assurance and safeguards on pricing. For now, existing operators are focusing on
investing in their own assets where the business case is viable but remain receptive toa  third -party supplier
entering the picture

Further, while there was a positive outlook on  heat networks helping to limit grid up grades in dense urban
areas and aiding in stabilis ing the grid , stakeholders also highlighted current grid constraints for energy

centres which have to compete with ever -increasing demand on the grid . Some developers are considering
moving toward on-site renewable energy generation to alleviate the pressure. However, this also presents
challenges inthe form of the limited space available and comparably high energy demands of a heat network
Where there are renewable generation aspirations , these are relatively limited or available only in rare cases
for smaller he at networks . However, stakeholders highlight  substantial work being undertaken to resolve the

grid constraints  via multiple approaches

A Major infrastructure upgrades are a key part of this . Stakeholders recognise that ultimately the grid
requires substantial reinforcement s in nodes of high demand, such as energy centres and pumping
stations , and this needs to be expedited . The work being undertaken to address this was highlighted 28,

A Wind farms onshoring near or within Edinburgh presents another major opportunity to directly u tilise
renewable energy (e.g. via private wire arrangements) and couple it with storage to overcome grid
constraints , provide demand reduction services to the grid, and take advantage of a potentially
economical cost of electricity.

A Improvements also include various flexibility schemes. For example, it is possible now to have flexible
grid offers in Edinburgh that account for different import capacities during the daytime and nighttime
hours (e.g.1 MVA during day but 7 MVA during the night ).

Another area of uncertainty highlighted by stakeholders was the practical challenges and constraints of

developing the network. Edinburgh has a dense urban environment, existing buried utility infrastructure

constraints, historical architecture and conservation requirements , and potential archaeological artefacts. The
main cost of a heat network is usually delivering the pipes in the ground, and these constraints could hin der
infrastructure development. One stakeholder pointed to the Edinburgh Trams project as a useful source of
lessons on managing development risks associated with delivering major infrastructure.

6.2.3 Heat supply

Stakeholders were relatively aware of the substantial heat demand that exists, and how this makes heat

networks an attractive option from the demand perspective. However, they were less clear about the heat
supply available to reliably and economically service the demand. Developers highlighted the need for clear

identification of ~ specific heat sources as a critical step to understand how heat will be supplied. For them, this

was a core part of the commercial viability of heat networks

Stakeholders made references to heat supply at various scales and in different configurations. We have
categorised these into two types:

A Primary heat sources:  stakeholders referred to large -scale heat sources  which could transmit heat
into multiple zones across the city , possibly fromoutside Edi nbur ghoés boundaries

A Secondar y heat sources: stakeholders highlighted the need to identify significant sources within each
zone which could supply  as much of the heat demand locally as possible .

These sources are also not communicated as mutually exclusive , both types of sources were not mentioned by
each stakeholder. However, there was a common view of the need for heat sources to be of a sufficiently large
scale to enable the development of the networks as intended.

Some developers indicated that starting with a small (seed) heat network in a city centre location and building

outwards can be a workable option, but it would be fraught with a dearth of sufficient heat supply to match

the total zonal demand . Further considerations in cities like Edinburgh are high levels of listed and pre -1919
buildings which could be challenging to supply with the sufficient temperature of heat from in situ low carbon
28 There are several grid supply point (GSP) upgrades planned , including the GSP in Currie by an additional 30 MVA and the

GSP in Sighthill by an additional 40 MVA.
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sources. Limited a vailability of space to generate this volume of heat would potentially require a heat
transmission pipe brin  ging heat from sources outside the city at sufficient grade and scale.

Off -takers and existing heat network operators stressed that heat network temperature is particularly

important 7 many buildings operate ona  relatively high er bracket of temperature (e.g. 80°C supplyand 60°C
return ) they would require supply from third parties at that level to avoid existing  building s requiring updates
Some other specialist requirements  would also need to be factored, such as hospitals and their various uses of
heat demand.

Stakeholders highlighted specific heat sources and their merits:

The potential for sewer source heat , with reference toit  being deployed at Granton Waterfront.
A Seafield Waste Water Treatment Works (WWTW) and Newbridge WWTW
A The Millerhill Recycling and Energy Recovery Centre (RERC)
A Potential sources in East  Lothian

G Offshore wind onshoring at Cockenzie
G Dunbar Energy Recovery Facility
A Hydrogen (discussed below)

Alongside heat sources , some highlighted the value of thermal storage as  a vital componentto be able to help

manage peaks and take advantage of dynamic electricity prices as well as grid services.
There were competing  views on the role of hydrogen for decarbonising heat in buildings . Most stakeholders
who commented  were of the view that electrification is likely the mo re viable option , whether at individual or
heat network scales . A minority stated the key role a potential future supply of green hydrogen could play , but
recognising the hurdles which need to be overcome 29;
A Increasing the supply of green hydrogen (grey and blue hydrogen are not viable low carbon option S

for Edinburghoés .heat networ ks)

A Hydrogen to become  price competitive

A Theneedto factor the costto install new pipe infrastructure for hydrogen
A Uncertainty given a  pending UK Government decision in 2026 on the role of hydrogen.

These stakeholders stated that even if hydrogen does not play a role in building  -level systems , it could play a
role in supplying energy centres. They cite the increased viability of a bulk supply pipeline routed to an energy
centre in a suitab  le location.

6.2.4 Developer and investor confidence

All heat network developers we engaged were optimistic about their ambitious plans for heat networks in the
UK. Some stated that they are hoping to develop (or are developing) city -scale networks in various cities .
These involve expanding existing networks, interconnecting networks or utilising a spine to serve multiple
networks(a d et wor k of networ ksd) . Th eotentialioppeviunBEydar sutha deydiopnzest. a

Noting their optimism, some developers were  eager to see large rzonesthan those represented in the

Edinburgh LHEES . One comment even entailed all zones being consolidated into one zone of the multiple

constituent phases which could be used to procure a single developer in a concession -style arrangement . On

the other hand, some developers were explicit about the  need to have multiple potential operators with

coverage over equivalent zones, although these would also indicatively be large zones 30, The suggesti ons were

to have equal and fair commercial opportunity across the zone, with one zone not being significantly more

attractive than another. Developers also wanted to see clarity on network route options for the zonal

net wor ks, as wel | as a viable initial 6dapan.oned net wor k with

Another topic related to the size of zones were direct comments on the Council s role in estab
competitive and fair market for developers. There were questions about how the Council could encourage
competition by making room for multiple operators with multiple networks in the city vying for customers.  This

2% We consider and further explore  these factors as part of our assessment on hydrogen in 7.2.8 .

30 None of the developers indicated, explicitly stated or framed their views in the context of small zones. Rather, most of
their views aligned to the need for larger zones which covered substantial parts of the city.
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included the ability to allow cross -zone developments and competition 31, Ultimately, —multiple developers
wanted to see  room for multiple networks and network operators around the city working in competition

Some developers we engaged were already presentor are establishing themselves  in Edinburgh, while the
remaining either have heat networks in Scotland orinthe UK. For those with an Edinburgh presence, the ir key
interest is in the potential of zones (whereby their current or planned networks could expand to other areas

within the zone). They seek clarity on the scope and future potential of their current development in the

context of a refined zone. Their stated ambition was to then size energy centres, re view heat sources

available, and other aspects of infrastructure investment to be able to evolve into a zonal network.

However, not all developers were interested in expansion; these were the operators focused solely on their

own estate s. The y did, however, consider acting as heat supplier s toa single third party (in a business  -to-
business relation) which would subsequently  supply heat to individual off -takers. This would reduce the ir
operation risk as well as potentially avoid the various regulatory thresholds which Ofgem might introduce 2.
These operators recognised that this would provide additional reve nue as well as an impetus to invest in
additional capacity . Based onth ese viewpoint s, we consider there to be currently two key types of developers
emergent in Edinburgh:

A Suppliers : developers who aim to develop a network and supply heat to customers; a traditional heat
network developer.

A Asset-based : developers who  do not wish to supply ~ heat directly  to off -takers but are interested in
supplying heat to a supplier

Regardless of the type of developer, many stressed the need for more assurance on connection certainty.
Guaranteed connections with large heat loads w ere seen as a major aspect of  enabling investment. This was
considered by some as the most important e nabler of developing a network .

Developers also raise d the importance of government funding as a key enabler. Without funding , developers
are currently  finding it challenging to meetthe irinternal investment hurdle rates to take schemes forward 33,
They assess the level of government funding  required to make a project viable in relation to project scale , Tisk
and return , noting that the level of funding will typically also impact the investment potential.

Another limita tion developers highlighted was the uncertainties and risks involved with cross -local authority
collaboration. Zones across local authorities and the differing approaches to delivery may make it more
challenging to  supply heat from another local authority . In particular, it is noted that Midlothian Council has

already procured a joint venture model. This could mak e a strategic spin al pipe less certain , especially when a
developer invest s into assets in one local authority with hope of supplyin g heat into another , either through a
spinal pipe or  with longer term expansion plans for their zonal network 34,

This stakeholder engagement exercise was welcome d by many developers, but some wanted more
engagement from the Council  with the market . They wanted more clarity on the technical and delivery
approach, including further information on heat network zones and delivery models. They also highlighted the
need to have potential energy centre locations along with estimated capacities of heat sources 35,

31 This is a contentious  issue as it touches  on potential limits of the way zoning could come to be seen in Scotland. In

general, zoning is meant to help engender a favourable regulatory environment to aid the develop ment of heat networks
This include s mandates to connect, rights to develop infrastructure, and clearer regulations for operators among other
elements. Thereisa further interpretation of the purpose of zoning which holds that a zone would also be allocated to one
developer (i.e. there would be one anchor network operated by a single entity). This could encou rage investment by
providing security  of demand to a developer . The opposing interpretation is allowing multiple entities to develop networks
within a single zone  to safeguard agains tloss of investment interest, driving down costs, and helping maximise the extent of
the network.  Our analysis has adapted the former view of one anchor network per zone for practical reasons (we cannot
foresee the potential number of networks within , the Council has not  signalled intent on the number of operators per zone
should it receive these powers , nor has the Council selected the delivery models(s) ). The challenges of regulation and
delivery models play into this, discussed in 4.1.3.1 and 4.2.3 , respectively.

32 This is speculative. It is unclear whether or what regulatory  threshold tests Ofgem will introduce and how th ese will affect
existing operators a s well as bulk heat suppliers

3 Investors may set a desirable annual return rate target for their investment , meeting which is a prerequisite for
committing to a project . Generally, if schemes do not meet investor expectations it becomes challenging to attract capital.

34 We consider this to be a low to minimal risk. First, this assertion implies that local authorities do not collaborate. In the
case of Edinburgh, there is close collaboration on areas of common interest with the Lothians. Further, the HNSU and wider
Scotti sh Government policy is supportive of this collaboration and could facilitate further should it be required. Finally, the
Heat Network s (Scotland) Act already makes provisions for two or more local authorities designating a heat network zone.
This recognises the vital role of local authorities in collaborating to deliver strategic networks which benefit both areas.

3 This is commercially sensitive  information, and the Council has opted not to release this part of our analysis at this stage.
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Further to this, some suggested that the Council could develop an engagement and communication plan on

heat networks to aid in more effective engagement. Th is was mentioned in relation to developers and wider
supply chain market as well as businesses and the public at large. Clear communication could help build

community support for heat networks by helping to explain what they are, how they work and their benefits.
Developers pointed out that understanding heat networks can be difficult, soitisimportant for the Council to
lead on this communication.

Developers also emphasised that there is more that the Council could do to make investment into Edinburgh

compelling. They cited the deferment of many of the decisions, responsibilities and plans within the Edinburgh

LHEES and the current pending status of these 36, Some stated that this raises uncertainties, increasing risk

and reducing the attractiveness of investment into Edinburgh. They remarked that other emergent

opportunities in England are potentially more compelling due to stronger market conditions and funding

regime s. This alternative , couple d with the ongoing uncertainty on Scottish polic ies and legislation,  could

eventually discourage investment into Edinburgh 6s heat networks. Howevevwew andi s was
many developers did not make similar claims.

Finally, developers compelled the Council to take a more active and leading role 37 in encouraging heat network
development. They expressed the importance of a coordinated approach, led by the local authority, which

provides clear support. This ranges from the strategy and communication on heat networks all the way down
to providing clear access to routes for pipes and making their own buildings available for connection.

6.3 Conclu sions on stakeholder engagement

Stakeholder engagement continued throughout the study, and we captured, analysed and discussed these
insights with the Council on a regular basis. Insights were also summarised for the HNSU, helping gather input
on how we should utilise these for our approach to the analysis. We worked with the Council to agree on the
key factors which would shape our analysis across the four key objectives. Th e relevant factors and our
actions to address them are summarised below, ordered by the four key themes.

A Support for heat networks (section 6.2.1 ) added confidence to heat networks as the most viable
solution for decarbonising the zoned areas of Edinburgh . Stakeholder comments on expanding zones
to the greatest economically and practically viable extent helped shape the boundary refinements to
be larger more attractive investment opportunities . These factors are discussed further in section 8.2.

A Concerns around the  uncertainty of development (section 6.2.2 ) informed our feasibility review of
zones to help clarify the investment attractiveness of zones (section 9). Further, we  propose a clear

strategy for phasing  the spinal route which would spur the development and/or expansion of zonal
networks (section  11).

A Calls for clarity on  heat supply  (section 6.2.3 ) informed our heat sources audit whereby we highlight
both primary and secondary heat sources. Our work demonstrates what the most practically and
economically viable heating solution to support a city -wide heat network could be. This is detailed in
section 7.We also detail howt he primary heat sources would potentially interface with a spinal pipe to
deliver large -scale bulk heat to Edinburgh, leveraging economies of scale , flexibility and grid
balancing, heat storage , renewables and other ~ techniques to drive down the cost of heat (section 7.2)

A Developer confidence (section 6.2.4 ) comments on shaping large zones as a substantial and
attractive opportunity were also incorporated into our zoning refinements . Further, requests to make
the zones as equal as possible were considered to the greatest practical and strategic interest to the
Council. While the zones could not be equalised (e.g. constraints, technoeconomic analysis, and many
other factors prevented this in a real world context) we endeavoured to balance all of the major zones
to be attractive  in their own right  (we discuss zoning boundaries in 8.2). We also detail the potential
heat demand within a zone, heat demand from anchor loads and proposed anchor network for the key
zones, all to  help address the most important consideration highlighted by developers: the lack of
uncertain anchor load off ~ -takers.

36 Much of this has been on the basis of funding constraints as well as pending updates from the Scottish Government and
regulatory bodies on the upcoming regulatory regime.

37 This should not be interpreted as a comment on a suggested delivery model . Itis a wider comment about the important
and leading role of the Council in helping to develop and operate networks.
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7. Heat sources audit

7.1 Our approach to the analysis

The first objective of ~ our analysis was to carry out a desktop audit of all potential heat sources within and
around Edinburgh , giving a deeper  understanding of heat supply . The audit aimed to  identify the key sources

of relevance to the scope and scale of the networks by considering the relationship between heat supply and

heat demand . We used a 3-step processto profile the most relevant heat sources. This is illustrated in  Figure
12 and detailed in the following subsections.

This considered both At this point, we could
secondary (zonal-scale) finalise zonal boundaries
sources and primary and progress the feasibility
(city-scale) sources. review toward conclusion.

Profile heat sources
and final selection

Shortlist using multi-

Devel longlist —
evelop a ‘onglts criteria assessment

Figure 12: This process aimed to qualify and profile all relevant heat sources in accordance with the technical
and strategic requirements . Primary and secondary heat sources are discussed further in section 7.13.

7.1.1 Develop a longlist

The Council placed a strong focus on understanding the potential of waste heat , given this can be an economic
enabler for heat networks . This also aligns to stakeholder recommendations (section 6.2.3 ). Many of the
available waste heat sources in the city have already been identified via previous Scottish Government  -funded
ClimateXChange research on waste heat sources for heat networks across Scotland 38, These are mapped in
Figure 13.

We identified further waste heat sources and other sources (notfrom waste heat) through stakeholder
engagement (see section 6.2.3 ), desktop research , Scotland Heat Map (SHM) datasets , sources had already
been discovered as part of the Edinburgh LHEES development , and other data (e.g. Mining Redemption
Authority and Scottish Water  Horizons ). We also engaged closely with East Lothian Council and MEL to
understand potential heat source of scale within their areas which they would be interested in putting forward
for consideration.

Several major sources were added from this discovery in recogni tion that Edinburgh is the centre of a service -
based economy with a potential lack of heat sources matching the level of its heat demand. Therefore, it was
critical to consider the need to transmit bulk heat from the edges of the city and/or from neighbouring local
authorities.  This was also in line with stakeholder views (section 6.2.3).

The longlist included any potential heat source , taking a technology -agnostic approach to heat supply . We
considered all sources equally at this stage, allowing for a balanced judgement of their merits in line with the
profiling criteria  3° agreed with the Council

A Greenspaces and geological sources (locations suitable for ground source heat pumps)

A Waste heat sources in the city

G Waste Water Treatment Works
G Sewer source heat pumps

G Distilleries

G Data centres

Other waste heat sources , including supermarkets, bakeries, electrical substations, landfill,
and other manufacturing process.

A Waste heat sources in other local authority areas

38 Sinclair, C & Unkaya, G (2020). Potential sources of waste heat for heat networks in Scotland . ClimateXChange

% This is described in ~ 7.1.3

Turner & Townsend Confidential | 43


https://www.climatexchange.org.uk/projects/potential-sources-of-waste-heat-for-heat-networks-in-scotland/

Contains National Statistics data © Crown copyright and database right 2024.

Contains Scotland Heat Map Data © Scottish Government.

Heat sources audit Strategic Heat Network Analysis for Edinburgh

G Millerhill Recycling and Energy Recovery Centre
G Hillwood Asphalt Plant
G Dunbar Energy Recovery Facility

4

Torness Nuclear Power Plant

A Mine workings in Edinburgh and surrounding areas

A The Firth of Forth and other major watercourses (sources suitable for ~ sea/water source heat pumps)
A Hydrogen
These heat sources were catalogued with the data available on key parameters  for each, such as location and

heat supply potential.
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Figure 13: All potential waste heat sources in the region, based on the ClimateXChange research dataset. Note
that these sources are only mapping waste heat. This dataset is also five years old and thus does not cover
recent relevant sources.

7.1.2 Shortlist using multi -criteria assessment

In the context of the city -wide heat network , we shortlisted primarily larger scale heat sources . These would

be at least large enough to serve a significant proportion of the heat demand within the relevant heat network

zone. Thiswas mainly due to the economic  and practical advantages of connecting a few large heat sources,

as opposed to many smaller heat sources.  In general, we removed almost all sources which were below 1 MW
in heat potential 4°. This set the basis for our shortlist.

In addition to this, we also considered the location of each source with respect to the heat network zones. T his
was a function of the heat supply available, the heat demand from relevant zone(s) and the distance between

40 Smaller sources should be reconsidered at detailed feasibility stage as it will not face similar scope constraints.
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the two. The greater the distance from centres of heat demand , the larger the source need  sto be for there to
be an economic case for it to be utilised over closer sources

Finally, we tested the viability =~ of sources via local knowledge from the Council as well as stakeholders. We

qualified all sources based on alignment with the evidence provided within these discussions.

Once a shortlist was agreed with the Council, we assessed this for d ata gaps and accuracy . For this analysis,
we were interested in at least a high -level heat potential and a high -medium -low rating of  extraction costs
We drew on past project experiences as well as Council and stakeholder feedback to aid in filling these gaps.

The shortlist of  sources is presented in  Figure 14.

Figure 14: Shortlist of heat sources, covering waste heat as well as other sources . Scottish Water Horizons
provided maps and flow rates for their main trunk sewers throughout the city

7.1.3 Profil ing heat sources and final selection
To appropriately assign sources to relevant use, we categorised them into two types .

A Primary (c ity -scale) heat sources are major strategic heat assets which could potentially supply heat
for multiple zones and are suited to supply a spinal route.

A Secondary (z onal-scale) heat sources are those which could cover a substantial part or most of the
heat demand for a zone.

While heat demands differ for each zone , this generally means that sources of atleast 20 MW or more are
primary and anything less than this is considered as secondary. Additionally, in general, primary sources can

be outside or (in principle) at a distance of several miles from zones whereas secondary sources are expected
to be within or proximate to their respective zone.

We captured as much available information as possible for each source, targeting all of the following data
points to aid our analysis

A Owner
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