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Plenary 1

Jenny Hogan, Scottish Renewables

Keynote Address
Keith Brown MSP, Cabinet Secretary for Economy, Jobs and Fair Work

Speakers
Jan Johansson, Vaxjoé municipality, Sweden
James Alexander, C40 Cities
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Jan Johansson
Energy Manager, Vaxjo municipality, Sweden
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Film about City of Vaxjo

https://www.youtube.com/watch?v=_kVCDJAAzWc
https://www.youtube.com/watch?v=cbtA5CL4qpM



https://www.youtube.com/watch?v=_kVCDJAAzWc
https://www.youtube.com/watch?v=cbtA5CL4qpM
https://www.youtube.com/watch?v=cbtA5CL4qpM

This Is Vaxjo, Sweden

Population 89 000
Forests and 200 lakes

Centre of glass, furniture, SME
bio energy and education

8 000 SME-companies
Political majority, right wing:
M, C, FP, KD, MP

6500 employees in
administration

500 employees in municipal L il
companies | I i
P Vixjolg
kommun

The Greenest City in Europe




From fossil
community to bio-
community

* Energy security
 Local economy
 Renewable energy (64%)

» Wooden buildings

kommun

The Greenest City in Europe



District heating Is smart



District heating from wood Is
smarter

Viixio
kommun

The Greenest City in Eurpe



District heating
from wood Is
smarter

..... .

ommun

The Greenest City in Eurpe




The Modern Wooden City

Passive house Energy efficient houses
Portvakten Soder (40 kWh/m?) Limnologen (80 kWh/m?)

The first passive tennis court arena
(11 kWh/m? excl hot water)




From biological
waste to city buses

Collection of biological
household waste started
February 2012

Biological household waste will
be collected and made to
biogas for city buses and
private vehicles



Strategic
environmental
WOork

~ Environmental Programme

s TRl Environmental programme

local goals adopted by City
Council.

Activities in Budget

Annual evaluation.
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SmartCities

and Communities

READY

EU-funded project

Budget Vaxjo 12 601 000 EUR

6 855 000 EUR contribution

Reduce energy need by >50% in 400 apartments

Innovative technology 1\(@}90

The Greenest City in Europe



Success factors

decisions are taken at local
level

e Political consensus and long
term targets

 Broad co-operation

Triple Helix Vixio @
kommun

The Greenest City in Europe




For more information
The City of Vaxj6

http://www.vaxjo.se/english

Environmental program
Energy plan

The Swedish version (the English will come any day)

Transport plan

www.vaxjo.se/miljobroschyr

Vixiod
kommun

The Greenest City in Europe



http://www.vaxjo.se/english
http://www.vaxjo.se/upload/www.vaxjo.se/Kommunledningsf%c3%b6rvaltningen/Utvecklingsenheten/H%c3%a5llbarhetsgruppen/Milj%c3%b6dokument%20och%20broschyrer/Miljoprogrammet_eng_webb.pdf
http://www.vaxjo.se/miljobroschyr
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Thanks for listen

hansson3@vaxo.
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The Greenest City in Europe


mailto:jan.johansson3@vaxjo.se

James Alexander
Director, Finance & Economic Development Initiative
C40 Cities
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Plenary 2

Rachelle Money, Scottish Renewables

Speakers
Sam Greer, Stagecoach UK Bus

lan Booth, Aberdeen Heat and Power Ltd
Councillor Adam McVey, Energy for Edinburgh

CNGIC




Sam Greer
Engineering Director
Stagecoach UK Bus
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Sam Greer
Engineering Director
Stagecoach

Inspiring Change
Sustainable power security
Making buses a better choice




Stagecoach UK Bus

*Operate 8500 buses
and coaches ! _d
«Cover 350 million o A o[

miles a year [T 1

*118 locations 21000
staff

*660 million passenger '
trips |
40 million gallons fuel




Too expensive B{Sfems w' jot bé introduced
in a scale Qit- has an impact...

..S0, don't let the best be the enemy of the
good.




The
Economist




Drivers for sustainable transport
Local energy security and the end of cheap oil..?

Peak interval
Billion barrels per year

45
40 - — Actual

— E|A

— Shell

- - - Hubbert model

35 -
30 -
25

20 ,ffﬁ
15 /'/’
10

// The finw!day is keyl

5 .
0 b_f.,-—-.—.---*./Hstpricaldqvelopm,ent S¢enariog e

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100




Technology Blind

Hybridization




HEV
Hybrid Electric Vehlcles

Largest HEV fleet In[®

UK 572 :
Series and Parallel i
ADL & Volvo ._
Geo-fence capabilit ﬂ |
Reliability

Cost of ownership
Commercially viable




Fuel saving, HEV, for different bus drive cycles
From heavy urban to easy suburban

Principal description for city bus cycles, from heavy urban to suburban operation
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BEV Bus
Battery Electrlc Vehlcle

Operate 6 Buses in
nverness

Range of 80 miles
petween charge

—ast and slow
charge

Very reliable
Cost of ownership
Commercially viable







Electrified bus systems must be optimised regarding
cost, operation performance, infrastructure, service
life, weight/pax-capacity...

+ System view necessary to
avoid sub-optimisation. Bus specifikation
+ |t is easy to build a battery
bus - but difficult to make a
sustainable battery bus
system - all factors taken
into account.

Charging infrastructure Traffic planning
Operation




SOME OF THE
TOP CHALLENGES FOR E-B

Technical and Operational
Energy density vs Battery lifetime
Operafive range vs Flexibility of service
Inferoperability / Standardisation
Connection fo grid
Depotf changes (infrastructure, operation, safety, logisfic...)
New skills in operation and maintenance
Financial and Contractual
Cost of system elements (and who pay)
Risk sharing between stakeholders
Infrastructure ownership
(System) Tender process and concession/contract duration
Local Depreciation rules
Energy provision condifions and cosis




Hydrogen Bus

6 buses operate In
Aberdeen

Partnership / EU
Funded project

Zero emissions

Polymer Electrolyte
Membrane Cell

1.1 million Euros
each

Cost of ownership
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Powered by Hydrogen
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Bio Methane
Gasbhus

40 buses operating [~ 9=
UK
Mains fast fill supply | k- n. FETEL
Bio Methane Grid R | TRA KoLsD RWEN
|nject|on. \1l o _f u.illlll'i _
Fuel delivery & ) -

supply
Infrastructure costs
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Ultra-clean emissions - lower than Euro 6

Euro 6 demand =Scania Euro 6 Gas
NOx

100
oo
BD
Fi




RENEWABLE FUELS

Part of the natural
carbon cycle

Do not contribute to a
net increase of CO, in
the atmosphere

FOSSIL FUELS

» Release carbon from
-~ fossil deposits

» Increase CO, levels in
the atmosphere







' Biogas production is increasing

' 66% of all waste water plants produce
biogas + 100 other biogas plants

* (0,6 TWhtoday and increasing

' Similar to Swedish situation 10 years ago
' Target: 10-20 TWh 2020

' Incentives
* Biogas injection to the grid receives 7.1 p/kWh.

»  One of few fuels that fulfils the Renewable
Transport Fuel Obligation (RTFO)




Bio Diesel

7500 vehicles
across UK

Waste derived
sustainable
biodiesel

Blend of UCOME
and TME

80-85% carbon
reduction RED

High value blends - =
(B 20) T




Most biofuels are
sustainable today

There are both good and bad
biofuels

But today the market is strongly
regulated by sustainability
standards

* EU regulation toughest

Most biofuels are therefore
sustainable today

But oil is also becoming more
and more unsustainable

* Tar sand, deep sea,
fracking...

Biofuel
production
pathway

Sugar beet
ethanol

Average GHG
emission saving

N\
52%

Wheat ethanol, 47%
NG as process fu:|

Wheat ethanol, 69%

straw as fuel

Sugar cane
ethanol

RME (Bir
A2

71%

38%
83%

73%

[From Annex V of the EU RED directive]




.....IS It sustainable

mha  Cropland for biofuels in EU
30

25
M Proposed compulsory

0 fallow

Abandoned cropland in

15 Bulgaria & Romania

m Abandoned cropland in
EU-23

] |
Needed to meet Available
10 %-objective







Step Change
Euro 6

Local emissions
By implementing stricter emission regulations

g/kWh

Euro 1 1992
Euro 2 1996

Euro 3 2001

Euro 4 2006

4
IEum!i 2009

“‘ums 2013

PM -97%




Oil use in OECD

1 Other sectors
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Challenges for cities
More people die from air pollution
than from traffic accidents




GREENHOUSE GAS EMISSIONS BY TRANSPORT MODE

Percentage of total

; Domestic
Cars Buses Railways aviation Other

58.3% 2.3% 19% 1.6% 35.9%
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AFTER




Sam Greer
Engineering Director
Stagecoach

Inspiring Change
Sustainable power security
Making bus a better choice




lan Booth
Chief Executive Officer
Aberdeen Heat and Power Ltd
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Aberdeen Heat & Power
(AH&P)

SR Low Carbon Cities Conference
Edinburgh

234 February 2017

Aberdeen
Heat & Power Delivering Affordable Warmth .




Aberdeen Heat & Power (AH&P)
Background

- In 2001 Council commissioned options appraisal of all
59 multi storey blocks (4,500 flats)

- Had electric storage or warm air heating
- 70% in fuel poverty
- Recommended install CHP in clusters of multis

- Appointed a CHP Engineer through tendering process
to work up a costed Feasibility Study for a cluster of
multis

Aberdeen
Heat & Power Delivering Affordable Warmth .




Aberdeen Heat & Power (AH&P)
a not-for-profit model

In 2002 the Council established Aberdeen Heat and
Power

- Independent - not-for-profit company,
- limited by guarantee,

- Yo develop and manage DH / CHP schemes “for
the benefit of the people of Aberdeen”

- With the aims of:
- Delivering affordable heat to hard to heat
properties
- Helping to alleviate fuel poverty
- Reducing Aberdeen City Council's carbon footprint

- Developing and managing combined heat and power
district heating systems (CHP) in a strategic way in

Aberdeen high heat density areas of Aberdeen
Heat & Power Delivering Affordable Warmth .




Public Sector

‘ ", aﬂ:, ‘“{
" "? (1111 ‘i'h’ ] . . .
Z M TN Pyblic Benefit < > Private benefit

Aberdeen
Heat & Power Delivering Affordable Warmth .



Aberdeen Heat & Power (AH&P)
Legal Agreements

- Framework Agreement between the Council and AH&P

- Then for each project:

- Installation Agreement inclusive of project costs
(although Council carry capital risk, AH&P must
manage project costs within budget)

- Licence to occupy land for energy centre and
wayleave for underground services

- Heat Supply Agreement

- Maintenance Agreement

Aberdeen
Heat & Power Delivering Affordable Warmth .




Aberdeen
Heat & Power

Aberdeen Heat & Power (AH&P)
The Framework Agreement

- Council specifies buildings to which heat is to be

delivered

- AH&P agree to procure, install, operate and maintain

systems to facilitate provision of heat

- Supply period is to 315t March 2052

- AH&P warrants performance and delivery of heat, with

plant operated to Good Industrial Practice

- Teckal Exemption - Council appoints AH&P to develop

DH/CHP projects without tendering; AH&P must abide

by public procurement procedures
Delivering Affordable Warmth .



Aberdeen Heat & Power (AH&P)
Capex

- For housing full capital costs need to be covered

- If capital had to be borrowed the heat charge would
increase

and occupants would be back in fuel poverty

o T}g date full capital for the housing from combination
oT.
- Housing Capital Programme - at approx same unit
cost as low rise housing having electric changed to
gas heating

- Charge to owners for connections

- Government grants - Community Energy Programme
Grant (CEP) - from Scottish Government

- Fuel utility grants - EEC, CERT, CESP, ECO
For public buildings used CEEF or Spend to Save.

Aberdeen Means AH&P has had no borrowing to repay on
Heat & Power domestic connections Delivering Affordable Warmth .




Aberdeen Heat & Power (AH&P)
Opex

- In 2015/16 turnover of £3.62 million; operating surplus of
£538k; no overdraft but took out £1 million loan from Scot
Gov in 2015 to purchase additional generator.

- Sources of income:
- Sale of electricity 37%
- Sale of heat to domestic customers 38%
- Sale of heat to non-domestic customers 25%

- Costs:
- Fuel - 75% of costs
- Maintenance - 11% of costs
- Overheads, inc staff, depreciation & rates - 14% of costs

Aberdeen
Heat & Power Delivering Affordable Warmth .
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fz%?\\\ Progress thus far...?

Aberdeen
Heat & Power Delivering Affordable Warmth .




Aberdeen Heat & Power (AH&P)

What we have achieved so far

- Of the 59 multis, 33 now provided with heating and
hot water from CHP district heating schemes, plus
8 have communal gas heating designed to link into a
wider heat network without needing any further
internal works. None of the occupants of these 41
multis are now in fuel poverty

- 15 public buildings connected to the heat networks

- Development of an overall strategic plan for
district heating across the high heat density areas
of Aberdeen

Aberdeen °
Heat & Power Qur(‘jegpel:Il-TGT|on for‘ dellver|n9 pr'%L \%T"ﬁlgon or':ggb Warmfh .




























District Energy Aberdeen Ltd (DEAL)

- DEAL established in 2013 as a wholly owned subsidiary
of AH&P

swz © Profits from DEAL returned fo AH&P as parent company

o to

# 1. keep heat prices at affordable levels

B 2 contribute to heat network extension

« Retails heat supply o Council domestic, (including
domestic owner / occupiers) and non-domestic
premises

- Private wire electricity supply to Council where
applicable

- Wholesale heat supply to DEAL

Aberdeen -« DEAL is a retailer of:

Heat & Power

. Delivering Affordable Warmth .
. Heat supply to non-Council, hon domes¥ic cusfomers



Aberdeen Heat & Power (AH&P)
So has the Business Model worked?

Objective:

Tackle fuel poverty and provide affordable
heat

Actual:
Our 2015/16 weekly hlea’r charge for a 2

bedroomed flat is'£10.54

No-one connected to the CHP schemes is now
in fuel poverty

Costs per household reduced by 20-50%

Delivering Affordable Warmth .



Aberdeen Heat & Power (AH&P)
So has the Business Model worked?

Objective:
Reduce carbon emissions

Actual:

With existing gas fired CHP - carbon saving
of 40% compared to electric heating;

Reviewing renewable technologies to "bolt

on" the front end (e.g. EfW, Geothermal,

large scale water source heat pumps,

biofuels, hydrogen)

Delivering Affordable Warmth .




Aberdeen Heat & Power (AH&P)
So has the Business Model worked?

Objective

Strategic approach to development of
district heating across high heat density
areas of Aberdeen

Actual

Desktop study to identify potential heat
demand

Enabled future proofing of the network as
we go
Future ]Plan - multiple CHP stations around

the Ci K linked into one city-wide heat
hetwor

Delivering Affordable Warmth .
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Aberdeen Heat & Power (AH&P)

~ N So has the Business Model worked?

/

Aberdeen
Heat & Power

Improved standards of housing

e Multis are much warmer

* Reduced turnover

* Reduced damp

* Improvements in health

« Improvements in social conditions
*  Much reduced level of complaints

National and International Awards

« Environmental sustainability COSLA award 2008
Global District Energy Climate excellence award 2013
VIBES Product and Service award 2015

Delivering Affordable Warmth .



Aberdeen Heat & Power (AH&P)
So has the Business Model worked?

YES |
We are still meeting our original aims
and

we are a financially viable company

Delivering Affordable Warmth .



Where next ...?

Aberdeen
Heat & Power Delivering Affordable Warmth .
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The Future......... .

« New subsidiary company District Energy Aberdeen Ltd (DEAL) now set
up as a heat retail arm to develop links o non-Council and non- Public
Sector connections and identify infrastructure developments.

! . Extend the DH network at a pace which is financially and practically
viable. Make use of heat mapping and previous development work

W . Consider funding for more new projects through the District Heating
o Loan Fund and other funding opportunities but mindful of the risks

- Build and sustain partnerships and agreements for future connections

« Multiple CHP stations around the City linked into one city-wide heat
network

- Consider and review alternative heat source technologies that can be
"bolted on the front end” (geothermal, water source heat pumps,
absorption heat pumps, hydrogen derived technologies, solar, EfW, etc.)

Aberdeen
Heat & Power Delivering Affordable Warmth .




@\ Contact Details ......... :

Ian Booth - Chief Executive Officer

Aberdeen Heat and Power
63 Cotton Street

Aberdeen AB11 BEG
T: 01224 580058

e-mail - info@aberdeenheatandpower.co.uk
Web: www.aberdeenheatandpower.co.uk

Aberdeen
Heat & Power Delivering Affordable Warmth .



mailto:info@aberdeenheatandpower.co.uk
http://www.aberdeenheatandpower.co.uk/

Councillor Adam McVey
Chair
Energy for Edinburgh
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Energy for Edinburgh / SEAP

Clir Adam McVey
Vice Convenor Transport and Environment
Committee

The City of Edinburgh Council

*€DINBVRGH®
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Edinburgh’s SEAP

 The Sustainable Energy Action Plan
is the key programme for energy and
low carbon.

e Aim to reduce carbon emissions by
42% by 2020.

e Reduced carbon emissions by 26%
since 2005.

e Over 120 projects in the
programme.

 |dentified over 80% of potential
carbon reduction.




Five Programmes of Activity for a Low Carbon Transition

j===

Energy Efficiency

aiming to
increase the
energy efficiency
of buildings and
infrastructure
such as street
lighting

& ana

AN/

District Heating Renewables

aiming to increasing th?:
increase the use preergznwtgglees?
of heat
used for both
power and heat
across the city

networks across
the city and
create new
networks

h

X
The

Resource Efficiency

encouraging the
more sustainable
use of resources
and waste by
businesses and
consumers

o

Sustainable
Transport

supporting more
sustainable
transport and
cleaner, greener
fuels



Edinburgh’s Energy Challenges — Future Development

e Population growth —492,680
(2014) to 618,278 (2037)

* New housing a priority — 36,000
homes needed over the next 10-
years

e Associated infrastructure upgrades
(roads, street lighting etc.)

e All will lead to potential increases
in consumption and travel

92



Edinburgh’s Energy Challenges — Existing Buildings

e Built environment — 235,000
homes, high percentage of
tenements

¢ 65% of homes are flats (a quarter of JEE
which are pre 1919 stone
tenements and ‘hard to treat’
properties)

 High percentage of rented flats
(22% of homes) significant issues
with fuel poverty and multiple
ownership

93




Edinburgh’s Energy Challenges — Transport

* Transport CO2 emissions
have risen from 2013-2014

e Four of the UK's worst traffic
bottlenecks occur on the
Edinburgh bypass

e Air Quality issues — 6 AQMAs

now declared X 8

94
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Edinburgh’s Energy Opportunities

e Sustainable transport - Edinburgh
has the highest share of travel to
work in Scotland by foot, cycle
and bus, and the highest share in
the UK for bus — the challenge is
to build on this trend

 Low carbon infrastructure and
technology — the move to a low
carbon city creates opportunities | [l \\\\\\\\\\\\\\\\ V |
for low carbon solutions and for % T [
trialling new technologies (for s,
retrofitting and new build
properties)

95




Edinburgh’s Energy Opportunities

 Behaviour change — encouraging
consumers and employees to
reduce and change their patterns
of energy use and travel could
make a significant contribution
reducing carbon emissions O

 Decentralised energy systems
could make a significant
contribution to supplying
Edinburgh’s energy needs and
reducing carbon emissions from
its buildings T

hoat
Propoeed 0 5 Anarew Soune
1t Emmborgh 51 James
RAMBOLL Mo Foel star Baunshalgn T2 1 TSl Pl

96



Delivery Mechanisms: Energy for Edinburgh (ESCO)

e New Energy Services Company set up in November
2016

 To deliver large scale, strategic energy projects that will
help to support the delivery of the SEAP

e Eight Directors

 Four Objectives:
* reduce carbon emissions;
e deliver affordable energy (in particular address fuel poverty;)
e encourage wider community benefits;
* generate income.

e Strategic energy remit — EE, renewables, DH, EV

97



Energy for Edinburgh — Key activity to date

e |dentifying key energy projects that align with the
ESCo’s aims and objectives.

e A shortlist of 10 energy projects were selected to be
looked at in more detail.

e District Heating Position Statement in development

e 3 evidence gathering sessions with housing developers
and district heating operators and contractors — to
explore what role the ESCo should take in supporting
district heating

98



District Heating — Key ESCo Opportunity

Mix of small and medium scale
schemes across the City.

550 Council tenants currently
connected to DH and/or
communal schemes.

Largest Schemes from the
University of Edinburgh - four
schemes (fifth in development)

Projects being developed at
Bioquarter, Fountainbridge and
Leith

Ongoing discussions with
private sector developers,

including West Edinburgh, Leith.

West Edinburgh:
Consultants Ramboll
2-5MW scheme

Carbon savings:
5-12,000

tonnes carbon per annum

Fountainbridge:
Consultants Aecom
10MW scheme

Carbon savings:

4,700

tonnes carbon per annum g

BioQuarter:
Consultants Ramboll
4MW scheme

Carbon savings:

5,780

tonnes carbon per annum




District Heating Strategy For Edinburgh

PROPOSED HEAT NETWORK

EDINBURGH
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Developments where DH connection possible
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Donaldson's College
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The Haymarket Edinburgh
. India Buildings

8-20 King's Stables Road
. Quartermile

. Former Royal High School
10. 3-8 St Andrew Square

1. Edinburgh 5t James

12.1 & 7 Shrub Place

[Tl RN T RS RN



District Heating role for the ESCo

* Following the sessions with developers and the DH
contractors / operators the key potential roles identified
for the ESCo, included:

1. To contribute to an overarching strategy or city wide
plan.

2. A managing agent or facilitator role to provide support
to developers.

3. Acting as the pipe network infrastructure owner

101



Energy for Edinburgh — Development of solar PV

e Feasibility study for solar PV canopies and battery
storage at two Park & Ride sites is currently being
progressed.
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Plenary 3

Sara Thiam, ICE Scotland and Low Carbon Infrastructure Task Force

Speakers
Sue Kearns, Scottish Government
Rory Shanahan, The Carbon Trust
Amy Braddick, Scottish Cities Alliance
Alastair Brown, Stirling Council
Rob Pedersen, Dundee City Council
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Sue Kearns
Head of Energy Deployment
Scottish Government

.
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Scottish Energy Strategy:
The future of energy In Scotland

Sue Kearns,
Deputy Director
Energy and Climate Change Directorate
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Scotland’s Climate Change Ambition

Scottish Government
Riaghaltas na h-Alba
gov.scot




Draft Climate Change Plan

Draft Climate Change Plan

50.0
40.0 -
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Transforming our energy use

Final energy consumption Energy consumption by fuel type

Petroleum Products 43.5%

Gas

S 'H d Electricity
cotlan _

Bioenergy & Waste

Coal 1.2%
Manufactured Fuels 0.6%
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Themes of draft Energy Strat

‘Whole-system’ view
_+» Economic modelling, informing view of Scotland’s future energy
supply and demand
\ "~ « Integrated approach to heat, power and transport
« New 50% ‘all energy’ 2030 renewables target
 Renewed focus on energy efficiency and demand reduction

Stable energy transition

* Long-term plan, consistent with Climate Change (Scotland) Act

* Flexible to future changes in technology and patterns of energy
use

 Managed transition of energy supply, considering our strategic
energy sites after the safe closure of nuclear facilities

A smarter model of local energy provision

 Encouraging new localised models of energy supply and use

« Enhanced role for local planning and local ownership

 New economic opportunities of energy storage and ‘smart’
energy solutions
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Vision, Aims and Objectives

2050 Vision

Scotland’s buildings are near zero carbon by 2050 and this is
achieved in a way that is socially and economically
sustainable.

Aim
Scotland’s Energy Efficiency Programme aims to reduce the energy demand

and decarbonise the heating of Scotland’s built environment in a way that is
socially and economically sustainable.

Objectives

* By 2030 94% of non-domestic buildings’ and 80% of domestic buildings’
heat is supplied using low carbon heat technologies

* Improvements to the fabric of Scotland’s non-domestic buildings result in a
10% reduction, and Scotland’s domestic buildings results in a 6%
reduction, in their heat demand by 2032
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In practice this means:

Low energy lighting

Insulating
walls and loft
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Draught proofiny

Insulating floors

dflfAfAR :ﬁ Low carbon heat/cooling sources
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Now seeking your views on ...

e the role of regulation, standards
and financial incentives

e what are appropriate levels and
sources of funding

e the provision of advice,
Information and consumer
protection

* how to establish and sustain
trusted supply chains

e the nature of programme delivery

e the balance between local and
national responsibilities
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and
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Centralised Design and Delivery
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SEEP Pathfinders

Building Blocks Application Process

of Programme Stage 1: Expression of Interest
Delivery Stage 2: Detailed Application

Indicative Timescales

Heat Hard-to-treat Call Issued: 14 February
Decarbonisation Properties Workshop: 17 February
Stage 1 Deadline: 31 March

Sector-specific Support
Projects Q&A: Online

Email: SEEP@gov.scot
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Local Heat & Energy
Efficiency Strategies and

District Heating
Regulations

VA The Scottish Government



Consultation

 We are currently consulting, alongside the Energy
Strategy, on options for Regulation of district heating and
Local Heat & Energy Efficiency Strategies (LHEES)

* to help meet SEEP heat decarbonisation objectives
through more district heating

e to help ensure a coordinated, phased, area-based
approach by local authorities to delivering SEEP’s
objectives

* This is a high level policy scoping consultation that seeks
views and further evidence.

e It sets out broad scenarios, based on the
recommendations from the Special Working Group on

District Heating.

Scottish Government
Riaghaltas na h-Alba
gov.scot

>




Consultation - LHEES & D

We propose that a new regulatory framework for heat and
energy efficiency strategies, and for regulation of district
heating, should focus on 2 key areas. These are:

A. that local authorities are required to create local heat
and energy efficiency strategies (LHEESS) to support the
delivery of heat decarbonisation and energy efficiency
objectives of Scotland’s Energy Efficiency Programme
(SEEP); and

B. that regulation be put in place to specifically support the
development of district heating, including provisions for
zoning of areas for heat networks, connecting users and
surplus heat loads, technical standards and consumer

prOteCtlon r {} e \;‘; : [ A v P 4 | Scottish Government
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The draft Climate Change Plan undergoing parliamentary scrutiny.

The draft Energy Strategy is open for public consultation until 30 May;
+Onshore Wind Policy Statement (30 May);
s*Scotland’s Energy Efficiency Programme (30 May);

**Local Heat and Energy Efficiency Strategies and District Heat
Regulation (18 April);

s*Unconventional Oil and Gas: Talking ‘Fracking’ (31 May)

https://consult.scotland.qov.uk/enerqgy-and-climate-change-

directorate/draft-energy-strateqy/
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Rory Shanahan
Energy Consultant
The Carbon Trust
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Low Carbon Cities & Opportunities for the
Scottish Public Sector

Rory Shanahan, 22" February
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Carbon Trust - Low Carbon Cities S

https://www.carbontrust.com/low-carbon-cities/the-programme/

— LOW

CARBON CARBON Visit Carbon Trust & Log into membersarea v
TRUST
Home The Programme Case sludies About us

The Carbon Trust's Low
Carbon Cities Programme

Supporting states, cities and regions
in developing area-wide carbon
reduction strategies

For over ten years the Carbon Trust has been developing and fine tuning its approach to the delivery of significant carben,

Sop't- Mol CitY resource and financial savings through transformational sustainable city strategies. Our vision is that of collaboralive area-

Sty wide carbon reduction ies led by city nts or states, championed by the public sector, actively supported by
the private sector and owned by the entire community. Smart cities must also be sustainable cities in order to prosper in the

Step 2 - Clty-Wide State of Play long term.

Audit

SR ety v The Low Carbon Cities model

Opportunities

Cities have a huge impact on carbon emissions,
because of the numbers of people who live and work
in them, and because of the example they can set.
Proactive cities like London have demonstrated that
where governing bodies use their influence F ﬂ
imaginatively they can have a very significant effect on > L I [I[[ i
reducing city-wide carbon emissions, even beyond 3

i lm

Step 4 - Develop Clty Strategy

Step 5 - Implement and Review

their spheres of direct control. The Low Carbon Cities
Programme emulates and extends this approach,
making it a model for all cities, towns, and indeed local
authorities, to utilise.
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https://www.carbontrust.com/low-carbon-cities/the-programme/

Carbon Trust - Low Carbon Cities

> Step 1 - Mobilise City Stakeholders

> Step 2 - City-Wide State of Play Audit

> Step 3 - ldentify City-Wide Opportunities
» Step 4 - Develop City Strategy

> Step 5 - Implement and Review

Mobilise city City-Wide Identify Develop
stakeholders State of City-Wide City Strategy
Play Audit Opportunities

\
A’

CARBON
TRUST

Implement
and Review
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Opportunities for the Scottish Public Sector
to lead by example
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The Non Domestic Energy Efficiency (NDEE)
Framework for the Scottish Public Sector
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M NDEE EnPC ——
worr M Energy Conservation Measures (ECMs) CARBON

MACDONALD TRUST

Scaling up Delivery of Energy Efficiency

to meet 2020 emissions targets

Measurement & Verification and aME&T

Passive & Building Fabric Insulation

Pipe work & Ductwork Savings

Boilers & Chillers

Payback Period .
Residual Life
EE Package
Payback Period -
Micro-generation ]
Investment Package
Start 5 to 15 years
Short Term 5 Years 10 Years 15 Years Long Term

126
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M NDEE Framework EnPC Introduction CARBON

MACDONALD TRUST

How Does it Work?

The NDEE Framework is based on an Energy Performance Contract (EnPC) with a
performance guarantee which can be delivered on the basis of any of the following

models:

1. Design and build;

2. Design, build and operate;

3. Design, build, operate, finance; or

4, Design, build, operate, finance and maintain
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MACDONALD TRUST
How Does it Work?

The Framework and associated EnPC model therefore provides public bodies in Scotland with
opportunities for:

Economies of scale and a robust, standardised approach

Step change in carbon reduction and major energy cost savings, with Guaranteed Energy Performance
Large, well-defined projects which pay for themselves over time

Investment in whole-building / whole-estate balanced packages of measures

The facilitated engagement of private sector expertise and resources

A coordinated approach to building refurbishment, which allows energy efficiency refits to be packaged

together with corresponding maintenance/upgrading of building fabric

A variety of wider community benefits, including employment opportunities and business growth

opportunities for the Scottish supply chain

128
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Single Lot of Framework of Contractors to call-off

Alternative Heat Ltd
Ameresco Ltd
Blackbourne Ltd

British Gas Trading Ltd
Cofely Ltd (ENGIE)
Cynergin Projects Ltd
Everwarm Ltd

FES Ltd

Matrix Control Solutions Ltd
Robertson Group Ltd

SSE Contracting Group Ltd
Vital Energi Solutions Ltd

http://www.gov.scot/Topics/Government/Procurement/directory/Utilities/NonDomesti
cEnergyEfficiency
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> Based on ‘Prepare, Procure, Save’ process

PREPARE (Authority) PROCURE (Bidders) SAVE (Contractor)

Present ™
and Prepare
/" Tender

approve  /

Tender Contract

Contractor
=[TMC

= Proposals

- Shortlist Energy
-I1GP Performance

Operate
(Measure
& Verify)
130

Guaranteed
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Strat gic Our. "2 Full
dtline Business Business
Case Case Case

PREPARE (Authority) PROCURE (Bidders) SAVE (Contractor)

Present
Scope and

approve
A

Prepare
Tender

-y

Select Contract
Contractor

Scope
Identify buildings with savings potential.
Advisable > £500 CAPEX

Set Authority’s Minimum Requirements,
e.g. 20% saving, 8 year payback period
Present and Approve

Fulfil internal approvals requirements
Prepare Tender

Develop “Invitation to Mini-Competition”
(ITMC) pack, including Evaluation Criteria

Guaranteed
Energy
Performance

Operate
(Measure
& Verify)

Image c/o SFT

131




M

MOTT

M

MACDONALD

Strategic
Green : &
Outline
Book:
Case

PREPARE (Authority) PROCURE (Bidders) NYA\VAS (Contractor)

TENDER

Issue Notice & ITMC
Framework suppliers submit proposals ‘ *Shortlist EVE
Evaluate proposals & shortlist supplier(s)

Select Contractor

Contract

Requirements

Shortlisted bidder submits IGP = appoint \

Min GEP; Max CAPEX; other Authority

ﬂ\

A

CARBON
TRUST

NDEE EnPC — Project Process

Qutline Full
Business Business
Case Case

Present
and
approve

P-=pare
lfender

Tender Select Contract
Contractor

*ITMC
*Proposals Guaranteed

r iormance
=GP :

,/ Operate
(Measure

-~y oy e - & Verify)

Three Stages of Tender:

* Notice

* Invitation to Mini Competition (ITMC)

* Investment Grade Proposal (IGP)

Image c/o SFT
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Strategic Outline
Qutline Business
Case Case

PREPARE (Authority)

Present
and
approve

Construct

Operate

RIBA 0
Work Strategic Pl
& Brief

Plan: Definition

Image c/o SFT

M NDEE EnPC — Project Process

Guaranteed Energy Performance

Conventional construction phase
Commissioning and handover = Milestone 1

Must achieve to receive GEP = Milestone 2
— contractor incentivised to design, install & prove savings

ﬂ\

A

CARBON
TRUST

Full
Business
Case

PROCURE (Bidders)

SAVE (Contractor)

Prepare
Tender

Select C untract

Contractor /
Guaranteed

Energy
rrformance

/\ _
\ = Operate <
Construct < o Mivleasure < >
S 4 & Verify) », —€£&\

4 5 6 7
Technical Cor,. “ruction Handover
Design and Close Out

Milestone
Payments 1 & 2
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External advisory support is available through the Project Support Unit (PSU)

PSU is a single framework supplier, managed by Mott MacDonald and including:

Carbon Trust
Mobilisation and Engagement (Lead)
Programme support (Co-Lead)
Individual project call off technical support as required

EEVS

Measurement and Verification Specialists

Tamburrini Energy Consultants
SME Energy Auditor

Roger Simpson-Jones
Procurement specialist 134
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PSU will provide flexible support service to the right level, at the right time:

Specialist Technical, Commercial, Management and Procurement
advisory services

Business cases

Data collation

Process and Contractor management
Ad-hoc specialist support

Scottish Government funded - up to £50,000 per project
On commitment from Senior Management
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MACDONALD TRUST

NDEE Project Support Unit

For further information and advice on how this process would work for NDEE

projects in your organisation please contact the Project Support Unit at
NDEESupportUnit@mottmac.com

Scottish Procurement Website

http://www.gov.scot/Topics/Government/Procurement/directory/Utilities/No
nDomesticEnergyEfficiency
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Whilst reasonable steps have been taken to ensure that the information
contained within this publication is correct, the authors, the Carbon Trust, its
agents, contractors and sub-contractors give no warranty and make no
representation as to its accuracy and accept no liability for any errors or
omissions. All trademarks, service marks and logos in this publication, and
copyright in it, are the property of the Carbon Trust (or its licensors). Nothing in
this publication shall be construed as granting any licence or right to use or
reproduce any of the trademarks, services marks, logos, copyright or any
proprietary information in any way without the Carbon Trust’s prior written
permission. The Carbon Trust enforces infringements of its intellectual property
rights to the full extent permitted by law.

The Carbon Trust is a company limited by guarantee and registered in England
and Wales under company number 4190230 with its registered office at 4th
Floor Dorset House, Stamford Street, London SE1 9NT.

Published in the UK: 2017.

© The Carbon Trust 2017. All rights reserved.



Amy Braddick
Low Carbon Officer
Scottish Cities Alliance
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scottishcitiesalliance

Aberdean « Dundee « Edinburgh » Glasgow = Invermess » Perth « Stirling

Master-planning and future-
proofing: making the transition

Scottish Cities Alliance

Amy Braddick



Scottish Cities Alliance

Scotland's seven cities and Scottish
Government In partnership (established 2011)

Scotland’s Agenda for Cities
“A Scotland where our cities and our regions
power Scotland’s economy for the benefit of all”

Support Cities Vision : Shared Vision for
Scotland’s Success 2015

Cities as economic drivers of growth

020990

scofttishcitiesalliance



Scottish Planning Policy

Local development plans
should support the
development of heat
networks in as many
locations as possible,
even where they are
initially reliant on
carbon-based fuels if there
IS potential to convert them
to run on renewable

or low carbon sources of
heat in the future.

000090

scofttishcitiesalliance



District Heating and Planning

Consistent Heat Network Policy and Supplementary
Guidance

Act to develop this, noting that % 3
each city has a different 4 "‘! i
timescale and that the j'}_ﬂk
Policy/SG may be fed in at

a later date.

b

Stirling and Aberdeen draft produced in"Autumn 2016

Draft Energy Statement Template
produced by ZWS Autumn 2016 oo ooo

scofttishcitiesalliance



District Heating and Planning

Planning and Energy
Consultant appointed to
assess the methodology that
would be applied to review an
energy statement and
determine ‘who’ may be best
placed to conduct this review
work to be completed in
March.

020990

scofttishcitiesalliance



Places, People and Planning —
Consultation

Improving pre application consultation
Regional partnership working . P
 Embedding and infrastructure first RSNy T INT AN 2ys
approach — coordination of infrastructure - - -
planning.

« Allocating development land in the plan Bty 2
« Simplified planning zones

« New Levy to raise finance for e
Infrastructure ——
 Infrastructure future planning — Low

carbon and smart

+ Develop skills to deliver outcomes and P > DD

making better use of resources scoftishcitiesalliance



Scottish Energy Strategy
Consultation

* Role for Land Use Planning to support new

technology ettt Al
 As part of the infrastructure first approach o VYN
consider how the planning system can
support the future energy system in SPP
and NPF now and in the future.
 Reference to Energy Master planning
* The role of the local authority is enhanced
through strategic approaches such as
Scotland's Energy Efficiency Programme.

« Government Owned Energy Company

scottishcitiesalliance
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Local Heat and Energy Efficiency

Strategies

« LHEES links to
planning

 Recognition of
additional burden

* Analytical skills,
resources and
techniques

o Support link to
Government Owned
Energy Company

Nati

Energy Strategy
Climate Change Plan

Energy Efficiency

onal strategies: Scotland’s
Programme

National Guidance,
Scrutiny & Appraisal

Local Heat and Energy
Efficiency Strategy

Relevant local
authority plans
and strategies

improvement
zones

Energy efficiency

District heating
zones

Other heat
technology zones

with area based delivery programmes

Management
and enforcement
of concessions

Low carbon
heat source

District heating
concession

——]

District
heating
developer

District
Heating
network

I

Optimisation of
surplus industrial
heat

Surplus
industrial heat

Legend
New regulatory
activity - Who?
Licensing of
developers District heating
and operators -
participant
Strategic energy
Heat user system planning
(homes, public
and commercial)
e Delivery
programmes

Customer Heat flow
protection -




Alastair Brown
Director of Localities and Infrastructure
Stirling Council
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Alastair Brown

Director of Localities & Infrastructure

Stirling Councill


















Rob Pedersen
City Architect
Dundee City Council
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Transitioning to a low carbon future

Rob Pedersen,
City Architect, Dundee City Council
Chair, Dundee Partnership Environment Steering Group




Socio-economic challenges

* Third largest percentage of its population living in the 15% Most Deprived areas in
Scotland (over 42,000 people)

e 28% of children are classed as living in poverty.

* Long-term unemployment has historically been higher than national average.

 NVQ3 level qualification is behind the national average.
* Fuel poverty has risen to 42% across all housing tenures in Dundee.

* Dundee has highest level of households in fuel poverty across all Scottish
cities.

* 66% of single pensioner households and 38% of single parent households
suffer from fuel poverty.

\e
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Source: ONS and Report of the Dundee Fairness Commission, May 2016



Developing an Integrated Approach

il

Increase the energy
efficiency of buildings,
assets and infrastructure

and reduce energy bills. Energy Qn‘ m
Efficiency

Encourage resource
efficiency across the city
with businesses and

District Resource \adiaaiidhs
Aim to increase the use of district o R
heating schemes in the city, Heatl ng Eﬂ:ICIGnCy
create new heat networks and .
deliver affordable energy. SUStalnable
Energy &
Climate
Action Plan
ofemfiemtin
: Increase the percentage of
@ Gv,."O S_ll‘_'lrsatr?‘lsr;)a(‘)?::e Renewables renewables used for power

and heat and deliver savings.

Support sustainable
transport and increase the
use of cleaner, greener
and alternative fuels.

Resilience
and

Adaptation
P /1111 =B

Reduce the risks and
vulnerability to a changing
climate and build resilience to
unavoidable impacts.

Dundss CHA

City Council

NGING
FORTHEFUTU RE

Image credit: City of Edinburgh Council




Energy Efficiency

Renewables

Resource Efficiency

Programme likely to achieve greatest reduction in emissions, with focus on existing buildings. Options
include:

Energy retrofit programmes for non domestic buildings.
* Working with the largest employers and commercial property owners to reduce carbon emissions.
e continuing with initiatives to reduce energy in homes and construct new energy efficient ones.
* Implementing new technologies for monitoring energy in buildings.
* Retrofitting street and stair lights.
e Behaviour change campaigns.

Programme aims to increase the use of renewables in both the domestic and non-domestic sectors.
Options include:

* Pilot ground source heat pumps in parks;

* Assessing the potential for renewables in the public sector estate;

e Providing guidance for community groups and householders.

* Assessing opportunities biodiesel, solar PV. and microhydro projects.

Programme aims to encourage resource efficiency across the city with businesses and consumers.
Options include:

* Progressing the Zero Waste and circular economy projects.

e Evaluating opportunities for capturing waste heat and power.

e promoting advisory and support services; engaging with organisations involved in reuse and repair
activities in the city.

e working in partnership with Scottish Water piloting waste heat from sewage pipes.

Dundee CHA

NGING
rrmeFUT
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The programme on transport will support Local and Regional Transport Strategies, aiming to reduce the

need to travel, encourage active travel and decarbonising travel. Options include:

Sustainable Transport
* Integration of smart travel/integrated ticketing.

e Behaviour change programme.

* Building on success of electric vehicle and infrastructure investment to grow Dundee’s reputation in
the adoption of Ultra Low Emission Vehicles.

* Investigate ESCO model to reduce barriers to ULEV fleet investment.
* Promotion of Active Travel.
* Working with the City Car Club.

Resilience The new CoM 2015 includes a commitment to strengthening resilience and capacity to adapt to adverse
climate change impacts. Key to this will be preparing a ‘Climate Change Risk and Vulnerability
Assessment’. Public sector bodies in Dundee are already working with Adaptation Scotland on these
issues and the challenge will be progressively mainstream adaptation considerations into relevant
policies, strategies and plans.

A key objective of the SECAP is to decentralise energy. Options include:

District Heating * District Heating Delivery Plan and heat maps.
e Heat Network Policy and integrate into the new Local Development Plan.
* Feasibility studies.
* Guidance for developers.
* Working with partners to assess opportunities from new developments.
e Heat Network Policy and integrate into the new Local Development Plan.
* Taking forward major schemes including Ninewells/Menzieshill, RPCS, Baldovie, City Centre.

Dundee CHANGING
rorieEFUTURE




A compact city with untapped resources

Waste to Energy plant Heat from Sewers Heat from Industry

Dundee CHANGING
e ek UTURE




Planning Opportunities

Heat Demand Dundee
(250 x 250 m grid)

e AN
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POSSIBLE HEAT ANCHORS
KEY - Further opportunities may be present

University of Dundee 1. Cultural Guarter Contemporary

. SEABRAES Yard
Tayside Digital Media Park
Hawhill Medical Centre 13. Michelin Tyre Ltd

1

2 School of Art

3

4

5. Overgate Retail Park 14, Baldovie Industrial State
[}

7.

8.

9

12. NRC Financials

. Wellgate Retail Park 15. Discovery Quay

. Gallagher Retail Park 6. -

. Hilton Dunclee. 17. Dunsinane Industrial Estate

. Apex Hotel and Spa 18. Dryburgh Industrial Estate
10. City Quay and Merchant Quay.dev.  19. Ninewells Hospital

Legend
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Utilising Existing Assets & Infrastructure

Whorterbank MSD

Lansdown
| Gardens MSD

Kirk Street MSD
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District Heating - Phased Approach

Phase 1 (2017-2018)

* Regional Performance Centre for Sport
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District Heating - Phased Approach

DURCES &
 DoAnels
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District Heating - Phased Approach

Phase 2 (2018-2024)

e Coldside | . enzieshiII

S Ninewells
Hospital




District Heating - Phased Approach

Phase 2 (2018-2024)

* City Centre




District Heating - Phased Approach

Phase 3 (2020-2024)

To be part/wholly ESCO financed/
investment secured
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Hydrogen
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JIVE

Objectives

Deploy 142 FC buses
across nine cities
Achieve 30% cost
reduction versus state
of the art

Operate 50% of the
vehicles for at least 36
months

Deploy the largest

capacity HRS in
Europe

Achieve near 100%
reliability of HRS

Demonstrate
technological
readiness of FC buses
and HRS

Encourage further
uptake

: Joint Initiative for hydrogen Vehicles across Europe

== UK - 56 FC buses
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Fuel cell buses in cities participating in JIVE
Ui Currant FC buses
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= Articulated bus (Project JIVE)

Future FC buses (Projact JIVE)

Denmark —
10 FC buses
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JIVE will be a six year project, with an anticipated start date of early 2017
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Going Ultra Low

e 81 pure electric vehicles in Council fleet.

* Dundee has 2 most used chargers in Scotland,
(Queen Street Broughty Ferry averaging 18
sessions per day).

* Currently 40 pure electric taxis registered in
the city

Dundee’s eMission

An ambitious programme that builds on the city’s
strong position and expertise, outlining a
comprehensive and integrated approach that will: ” e —

P si:F U TURES

* Create a step-change in ULEV uptake.

e Improve air quality and the public realm.

* Establish the city as a leading international
location for the development of new ultra low
emission mobility technologies and business
models.

ite~ODblique South View




Regional Collaboration

Smarter + Fairer

" “The Tay Cities e

e

Working towards a Smarter and Fairer
Angus, Dundee, Perth & Kinross and North East Fife

L s

A partnership project between Angus,
Dundee City and Perth & Kinross
Councils to decarbonise and
democratise energy services within
the TAY Cities area.

Proposals to:

1) Deliver a 3-phase pipeline of
Council-led projects - focusing on
low carbon heating and low carbon
transport.

2) Establish a regional ESCO (known
as Tay Cities Energy Services
Company).

Funding request of £95m (total project
costs £180m)

Dundee CHANGING
el FORTHE F UT U R E
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Plenary 4

Richard Bellingham, University of Strathclyde

Speakers
James Higgins, SGN
Professor Jill Anable, University of Leeds
Simon Tricker, Urban Tide
Richard Long, ENGIE UK
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James Higgins
Policy Manager
SGN
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Low-Carbon Cities Conference
22 February 2017

James Higgins — Policy Manager



SGN in Scotland

e 25,000km of pipeline
e 1.8m customers
e 12 biomethane plants connected

e 300km metal mains replaced with
plastic pipe each year

e Connections - 12,000 p.a.
(3,000 fuel poor p.a.)

e 1,400 employees plus 400 contractors

SGN

Northern,//%

Gas Networks

nationalgrid

WALES&WEST
UTILITIES

O



https://sgnnaturalgas.co.uk/contact/

Scotland’s gas network of today

e 25,000km of pipe oW
350

e 80% of homes connected

300

e Heat
s Electricity

e Provides 80% of total energy demand at g 250
peak times 2 200
e 1/3 of all energy consumption is for heat lf 150
provided by natural gas B i
I
e 99.99% security of supply 50
e 1/3 of the cost of electricity per kWh " iy December




The challenge and the opportunity

Clean

We need a future gas network that
is:

Clean: helps us to meet our
climate change targets

Secure: continues to meet peak
demand on the coldest days

Affordable: continues to provide
affordable heat for customers

Secure Affordable




Greening the gas

e Biomethane a vital low carbon
fuel for homes and businesses

e Renewable Heat Incentive (RHI)
support crucial

e 12 biomethane plants connected
in Scotland
e Supplying green gas to 75,000 homes
 On track to meet our target to

supply 250,000 homes with
green gas by 2021

Raw materials

Anaerobic digestor

Clean-up plant

1 |




Oban project

e Trial demonstrated GB gas
regulations can be safely widened

e Would allow a more competitive
range of gases to be used

* Increased security of supply

e Reduced need for processing
which currently costs £325m a
year

 Working on the legislative changes
for GB roll-out




Real-time networks

 Project to develop a more
flexible ‘real-time network’

e Sensors measuring energy
content not just flow and volume

* Potential enabler for greater
volumes of renewable gas

A network adapted to the future
energy needs of GB

EAL-TIME

NETWORKS




H: project

* Hydrogen is one of the leading
solutions to decarbonise heat

e Potential to blend with natural gas in the
short term

* Longer term potential for 100% hydrogen
networks

 Undertaking feasibility for a 100%
hydrogen network demonstration
in Scotland

e Up to 3 sites considered

 Need for multiple coordinated
demonstration projects

Construction Demonstration
100% H,




Looking beyond the trilemma

What options do we have?

. Heat pumps . Blended gas networks
d Heat networks d Hydrogen networks
e Some of these e All of these

What'’s best and how do we decide?

*  Neighbouring communities may require different solutions

*  What's the right balance between cost, security of supply
and carbon reduction?

Which one for customers?

e  Will they get a say or choice?
. How much will they pay?

. How will it compare with neighbours or friends in another
area?

Secure

Clean

Affordable




Our vision - fit for the future

Clean

By 2032 network largely plastic and low
maintenance

* Flexible to support different
compositions

 Diverse low carbon sources ensuring
security of supply

e Efficiency maximised through innovation

e Minimal system investment secure Affordable

e Keeping us on target for 2050
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Professor lJillian Anable
Chair in Transport and Energy
Institute for Transport Studies

University of Leeds
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Institute for Transport Studies °
FACULTY OF EARTH AND ENVIRONMENT UNIVERSITY OF LEEDS

Transport technologies
and behaviour

SR Low Carbon Cities Conference, 22nd February 2017, Edinburgh

Jillian Anable

Professor of Transport and Energy

The Institute for Transport Studies (ITS), University of
Leeds

J.L.Anable@leeds.ac.uk
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The ‘vision’ for transport & energy in
Scotland UNIVERSITY OF LEEDS

“Our future transport needs will be met substantially through electricity
or alternative fuels; presenting new infrastructure challenges and new
patterns of behaviour for users. How consumers engage with these
choices will be guided by ‘smart’ technologies, providing better
iInformation on energy use and a better platform for informed decisions
on when it is best to consume energy.”

Scottish Energy Strategy, January 2017, Ministerial Forward
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UNIVERSITY OF LEEDS

Showing results for revolution definition

revolution

Ireva’luf(a)n/ 4

norn

. aforcible overthrow of a goverment or social orderf in favour of a new system.

2. aninstance of revolving.

turn, rotation, circle, whirl, twir
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UNIVERSITY OF LEEDS
Reason #1:

An electric car is JUST a car

*Accidents
*Parking pressures
*Road user conflicts

*Congestion
*Mineral extraction
*Energy supply &
emissions
*Disposal

NO EXIT

< Andy Singer




Purchase incentives do not necessarily
correlate with EV sales UNIVERSITY OF LEEDS

Figure 7 ® Purchase incentives and market shares for BEVs and PHEVs, 2015

B PHEVs

@ BEV market share

PHEV market share

Share of PHEV or BEV intotal car market
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ICEs are preferred, even when costs are the
same UNIVERSITY OF LEEDS

» The disutility associated with
the purchase price of an ICE
Is smaller than for an EV

« Uncertainty and other cost
factors are as important

» Even where optimistic cost
and range parity is tested,
ICEs are preferred
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It is the combination of running cost savings and
range that is important UNIVERSITY OF LEEDS

« PHEVs emerge consistently
as more popular than BEVSs,
even where running cost
savings information is given

» This demonstrates the trade-
off between range and running
cost

» Also lower perceived costs of
battery replacement of PHEVs




UNIVERSITY OF LEEDS
The top five factors which influence current

E\/ ownarchin:
| — \YA'A' AN LAY E*Al] IIP-

ldentity the degree to which people feel they
associate with ‘typical’ EV owners

Anxiety perceived suitability of these vehicles
particularly in relation to range

Parking Difficulty perceived ease of being able to charge
a vehicle at home

Wi||ingness to willingness to pay more for plug-in
a technology and/or environmental
pay benefits

Symbolic capture the perceived status, social
motives acceptability and embarrassment or
otherwise of owning an EV.

ANABLE, J., et al. (2016) Consumer segmentation and demographic patterns. Report for Energy Technologies Institute Plug-in Vehicles
Infrastructure Project (April 2011). Transport Research Laboratory Published Project Report PPR769.




We need:

To understand non-economically rational

UNIVERSITY OF LEEDS

consumer motivations

With my
mileage?
Convince me,

B, COMPANY Car_

I'd never be
seen in one
of those!

7. Image Consclous
REJECTERS
18% (N=435)

+ ianal
Will they save = c::;::g‘
H?e. p.fal_':et? 13% [N=361)
Don't think so.

If everyone
elze s, then,
maybe. .

1000

&, Arrlous ASPIRERS
16%(N=439)

Great, but not
sure whers I
wouwld charge it.

QFlect mar

QUser-choosers

DEnthusiasts

ario EVZ.

Brand, C., Cluzel, C. and Anable, J. (2017) Modeling the uptake of plug-in vehicles in a heterogeneous car market using a consumer segmentation approach. Transportation Research A: Policy

and Practice, 97: 121-136.
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UNIVERSITY OF LEEDS
We need:

“Almost complete decarbonisation of road transport by 2050 with

significant progress by 2030 through wholesale adoption of electric

TRANSPORT IGAES and vans” (Scotland’s Climate Action Plan (2009))
SCOTLAND

= Where is this going to happen? Is this the right solution everywhere?

= Are local and city authorities the agents for transformational
change?

%

= How can local decisions be guided among different potential
futures?




Technology Diffusion

MOT

Percentage of Cars
that are
Volkswagen Diesels
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A spatial index of vulnerability to fuel
price increases — England 2011

1. Exposure: 2. Sensitivity
Cost burden ratio = per Median household
household expenditure income
on fuel / median income

3. Adaptive capacit
Travel time to 8 key

services by public
transport / walking

Legend Legend

Median income

PTiwalk time to services (min.}
[quintiles) i

(Anonymised DVLA/ DVSA data) (Experian Median Income data) (UK Government Accessibility Statistics)
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Reason #2: UNIVERSITY OF LEEDS

Smart Cities are only as good as the

policies that govern them

 We don’t do transport governance well now when it's relatively simple

e ... consider what we think is happening:
» Transport regulation disrupted (or under attack)

» Consumers become mobility providers too in the ‘sharing
economy’

» Technology firms are promoting their own vision of change...
which is producer interest
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UNIVERSITY OF LEEDS

The MAAS* business model relies on

selling more and more mobility  (*mobility As A Service)

space required
to tra

car electric car
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UNIVERSITY OF LEEDS
We need:

Smart policy, not smart cities

= We are only at the beginning of the digital revolution
for the city

= But can we really have a city run by data?

= How will the benefits and any negative externalities
of such a transition be managed?

= How will be ensure the objectives of each
‘revolution’ are aligned?

The more motility the better w
/d
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UNIVERSITY OF LEEDS

We need:

Small data, and big data

= What is real time and big data actually enabling?
» Do we understand the ‘traditional’ policy impacts of the innovations we
foresee? (modal shift, congestion, social polarisation etc)

» Do we understand how smart mobility will change our demand responses and
change our cities, our places, our societies?

= What are we transforming ourselves into if we really can deliver
smart, instant mobility?

= We need radical changes in theory, method and data to explain the
world as it really is before it is too late

L[5
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Reason #3: UNIVERSITY OF LEEDS

The efficiency and decarbonisation

discourse is lrgitac YehidiSIORoing the same without the carbon

« Therefore - Energy Policy focuses on technologies for decarbonising supply with
little or no reference to demand

THIS CLOSES LOTS OF DOORS

» It assumes that technologies are neutral — they can simply be replaced by
decarbonised equivalents

« Even if this were true, it is acknowledged not to be enough
Historical trends do not need to be taken for granted

« If demand were to be expected to be lower than present - different
decarbonisation options would come in to view




UNIVERSITY OF LEEDS

Vehicle
Download the report: Wadud, Z. and

Mobility ¢ :’ . s
TS esign
Anable, J. (2016) Automation:

changes
automatically low carbon? Report for
the Low Carbon Vehicle Partnership,

London.

Automation &
Connectivity

435
]
1any Sneuseyy

Traffic flow
& congestion
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We need: UNIVERSITY OF LEEDS
Socio-technical change, not technology

VS. behaviour change

« Early quantitative analysis of the IPCC budgets and Paris
Agreement suggest mitigation rates for wealthier industrialised
nations of at least 10% p.a.; higher still if the 1.5°C commitment
IS to seriously inform UK policies.

» Delivering such near term mitigation cannot wait for wholesale
Infrastructure change

 Instead, must deliver within the existing socio-technical system
whilst at the same time fostering the need for a wider system-
level transformation

L[5
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Reason #4: UNIVERSITY OF LEEDS
Transport revolutions are not what shape

travel

The biggest changes to travel patterns are not coming from transport policy

C‘
" @@ UKBorllerlﬁmbau @r

&g n'—unrv P"\;"—.'..Tu';:‘—

JOMErS and Len Xers - .
WWW. parllamentstreet org www.agelessvoice.net www.walesonline.co.uk

] e |

ome.38degrees.org.uk WWW.mrw.co.uk www.smilemachine.com

L[5
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Demand Uncertainty is Growing

UNIVERSITY OF LEEDS

DFT Traffic Demand Scenarios

Figure 3.4: Traffic growth by scenario (bn miles, all vehicles)

Scenario &
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Recent demands — ‘Peak Car’?

Miles done by cars and taxis on urban
roads in England outside London

DT (2015)

—Total miles -=Miles per capita
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And there are things going on that were
not expected UNIVERSITY OF LEEDS

Average number of trips, by purpose: England 1995/97 to 2015 [NTS0403)]

Trips per person per year A % o - .

R andusiness Profile of population

' * In the past 25 years 59% of the
Increase in population has been

working age

* In the next 35 years 63% of the
increase in population will be in
over 65s
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We need: UNIVERSITY OF LEEDS

To design policy for the Mobility sSystem,

not the Transport System

BUILT
Environment

Automobility: needs more
attention to the systems through
which mobility needs are

ACTIVITIES generated

Working.
Schooling. Caring.

@ Eating etc. @
Expectations

SOCIAL
Context

COMMUNICATION
System

Peak car: cannot rely on the hope
that the younger generation will do
things differently — what must come
together to tip into a post-car
mobility system?

TRANSPORT
System

L[5
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Key Points UNIVERSITY OF LEEDS

» There is no time for large scale technological or infrastructural changes

» The biggest technological challenges involve how to integrate it in to society —
not the technology itself

» Energy Policy focuses on efficiency with little reference to demand

» Transport and Energy Policy has very little relevance for transport and energy
demand

» An electric car is just a car; it is not revolutionary
» We need Smart Policies, not Smart Cities

» We need as much Small Data as Big Data
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Simon Tricker
Chief Digital Officer & Smart Cities Consultant
Urban Tide
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Smart cities, investment
roadmaps and smart data

SR Low-Carbon Cities Conference

Simon Tricker - Co-Founder & CDO
22nd February 2017

www.UrbanTide.com  @urbantide
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Rapid Urbanisation

Urban Population

@ Greater than 75% @ 25%-50%
i United Netiors ®50% - 75% ® Less than 25% 1990
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Rapid Urbanisation

Russinn
Federation

105m

. ,...

o...

.
e . ‘@ India
‘9 © @ . 368m

. . Urban Population

® Greater than 75% @ 25%-50%
®50% - 75% ® Less than 25% 2 0 10
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Rapid Urbanisation

{ Pakistan
121m

Indonesia
146m

Urban Population

® Greater than 75% @ 25%-50%
®50% - 75% ® Less than 25% 2 0 3 0




United States
365m

Brazil
204m
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Rapid Urbanisation

Nigeria
218m

:;;// =
Kﬂu_nmm'msh

126m |
s

India
875m

Indonesia
90m

Urban Population

® Greater than 75% @ 25%-50%
®50% - 75% ® Less than 25% 2050
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Urban Challenges

Cope Compete Collaborate

More people & data More with less More open
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What are smart cities?

Cities Technology

Things technology

Things that make
can do

cities better I

Smart Cities
Smart cites are data driven
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Ny . oy, ®
r~Y How do we build smart cities? 2222

Fisghuaitan na brila

SMART CITIES READINESS GUIDE

Information
Marketplaces

The New Economics
of Cities

ol Cuid]

M.npping Cmart Cities in
the EU
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How do we build smart cities?

Strategic Intent Data Technology Governance&  Citizen &
Service Business
Delivery Engagement

et B 555000 Sopdes
: * . undce
{:E%:J%nﬁ Lpveckseth Cpoea scoffishcitiesalliance quT[wtgxﬁgh e

gy & % S '51' PN %‘ﬁi The City of *.@ ?| Basingstoke
ABRRIREN Mﬁ:ﬁ:;:ﬁ E;""‘I” ¢E" Rentrewsl,h"e i~ Newcastle Vs and Deane
CITY COUNCIL ceu A Cou aunci Ty —_ _____.-."!
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“The integration of data and digital
technologies into a strategic approach to
sustainability, citizen well-being and
economic development”

Urban Tide & Scottish Government

_..}&17 — -
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Basingstoke
and Deane

Y Ao Q S 7)) -
AEFRD'FFN (_- nnnnnnnnn PERTH o u¢5 Ren &EWSHTQ %M % Ne“tastle
S i}

Gididhealincha
EEEEEEEEEEE

Fo
—



©

How do we build smart cities?

City Mgt Status: Sustainable and Open 'Systemn of Systems'
Smart City Status: Continuously adaptive city-wide ‘smart’
deployment

Outcome: City-wide open ‘system of systems' approach
drives innovation that enhances city competitiveness

Optimised

City Mgt Status: Managed System

Smart City Status: Technology and data enabled dynamic sense and
response systems

Outcome: Improved prediction, prevention and real-time response
delivers improved outcomes

Managed

City Mgt Status: System Integration

Smart City Status: Strategy led and outcome driven, enabled by system
wide technology investment

Outcorne: Shared accountability for outcomes and joint system-wide
investment programme

Repeatable

City Mot Status: System Collaboration mar G Mty Mol st el Aspsasers T
Dppo rtunistic Srart City Status: Holistic systemn thinking and emergent sharing of data et Neva i smplad T Wasmsensar e

Outcome: Cross boundary partnerships emerging to focus

on shared outcomes 000000 O

City Mgt Status: Siloaed

Smart City Status: Operation focused digital and data driven
service improvement
Outcome: Capturing evidence and building business case

Ad Hoe
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Overview of Scotland Smart
Cities Maturity

st | e
o e s | enpnie

“ Current Maturity
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Smart Cities Scotland

9.9,
0.0,0
smart

cilies scotland

One collaborative
application for
European Funds

http://www.scottishcities.org.uk/workstreams/smart-cities




Smart Cities Scotland Blueprint

Scotland Blueprint

© key areas

Smart & Healthy Living:

Data-led smart & healthy
living test-bed

Circular Economy:
Manage the flow of resources
within and between cities

Collaboration & Engagement:
Sharing & learning platform

Open Data & Transparency:
Code for Scotland

Technology & Innovation:
MaasS Scotland
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Making data smart = reusable
beyond its original purpose




Where do |
build my next
housing
development?

v" Demographic forecasts
v" Land ownership

v" Planning applications
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Making data smart = reusable beyond its original purpose




WI:lere do| How do | reduce
build my next the cost of waste

housing collection?
development?

v Location & Customer info
v" Demographic forecasts

vy~ Bin sensors

v" Land ownership

v" Route mapping
v" Planning applications PECE
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Making data smart = reusable beyond its original purpose




Where do |
build my next
housing
development?
v" Demographic forecasts
v" Land ownership

v" Planning applications

How do | reduce
the cost of waste
collection?

v~ Location & Customer info
vy~ Bin sensors

v’ Route mapping

How do | plan
my route to
work?

v Public transport
vy’ Congestion & parking

Making data smart = reusable beyond its original purpose



Making data smart = reusable beyond
its original purpose
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Over one billion cars on the road today



Most cars are parked about 95% of the time.



Google DeepMind

120 variables =
15% improvement

Saved 660,425 MWh

or 55,000 average home energy

ill-with-d.mind-puﬁered-ui

Photo: Google/Connie Zhou



DATA
FEST
2017

March 20th - 24th | Scotland

UrbanTide RUENTS UrbanTide

Play & Work with Open Data ¢ - »
—— How Data Transforms Cities & Communities

Learn how 1o navigate through the evolving open data ecosystem in this hands-on ENmBLREH
waorkshog where you will gain practical knowledge in the use and apphcation of open Showcasing USMART - LrbanTide's next generation data sharing platfarm far open
data. data, realktrme data and smarl arganisations, 1he event will include a series of talks
and presentations by members of the open data and smart cities commurnily in

Event Date: Tuesday 31st March 20017 Seotland
Event Host: LvbanTide Ewent date: Tuesday 215t Manch.
Time: 5:30am - 4pm Event host: LirbanTide
Location: Codebase, 32 Castle Terrace, Edinbungh, Time: fpm - §/49.30pm
EH3 902

Lotation: Codebase, Edinburgh
REGISTER HERE

REGISTER HERE!

Loads of events and great speakers
www.datafest.global




Please visit
www.UrbanTide.com
for more Smart Cities insights

SR Low-Carbon Cities Conference

Simon Tricker - Co-Founder & CDO
22nd February 2017

www.UrbanTide.com  @urbantide
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Richard Long
Head of Business Development - Urban Energy
ENGIE UK
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ENGIE
A Global leader in Energy Infrastructure, Solutions and Services

= .
Activities in 70 countries CNGie is the 2.4“.1 147,200 .
largest global organisation employees worldwide
2013 Rev. , T
NORTH:AMERICA. €65.8 billion ASIA
2013 Rev. 2,600 ’ i
€4 lion § employees
MIDDLE EAST
2013 Rev. 1.35
2013 Rev. 1]
€3.8 billion | employees AFRICA PACIFIC
2013 Rev. 100 2013 Rev. 2,750
No.1 113.7 GW €74bn
independent power producer in the world of installed power production capacity revenue in 2014

242



ENGIE in the UK

£2.8bn

UK turnover

No. 1

In district and
industrial energy

25m

M? of space
managed

>GW

Of power
generation
capacity

20,000

Employees

27,000

Customer sites



SUSTAINABLE CITIES — INTEGRATED SOLUTIONS

[
SMART

To improve Government ESE
. - % with
Security and Resilience ;
Va %

Water ‘ fJ Fp & /
) (with partners) & ﬁ A = A il
To benefit from E/ l 7

‘ . .
Fluid & Green mobility . ; ek w;
bess

ﬁ} p
" S “E

fi E District Heating
Majj g & Cooling

ﬁw Distributed Energy

partners)

To ensure an
Enjoyable environment

To develop the
Local attractiveness

To allow to £ ICT Infrastructure CityOos® Data Analytics
Reduce costs

244



ENGIE > 200 District Energy References

: Zaventern
National Airport

England: Queen Elizageth
Olympic Park, London.
11 DHC systems in the UK

France: = 130 district
heating and cooling
networks operated

by Cofely, including CPCU
& Climespace

Lisbon: Expo’98 district
trigeneration

Saragossa: 2008
International Expo site
heating and coolin network

Barcelona: District Heating
and Cooling Network

Amsterdam: Heating

& \ and Cooling networks
ﬂ for 3 main districts
(Mahler 4, Oosterdokseiland,

: Heating Network
for University Campus

and Overhoeks)

a’ Magdeburg: Heating network

Zurich,(Bussigny):
Heating network

: Cofely operates
5 DHC networks
(2 in Bratislava)

Italy: Cofely operates
on 24 district heating
and cooling networks

Monaco: Principality DHC
network trigeneration




District Energy — Meeting the Energy Trilemma

Security of Supply

» Fuel diversification
» Distributed energy
» Local sourcing

District Energy
addresses all

the branches of

the energy
o trilemma Climate Change
Affordability Low carbon heat

Potential for lower cost heat e CHP
» Biomass/EfW

* Heat pumps



District Energy — Opportunities

SPORTS CE\N{BE

Deployment
. . ] ] . CATHEDRAL ‘ \\
e Retrofit to existing buildings - e A
. HOUSE  [Fy] BUILDING : 352:& J /
e New build developments L —
CENTRES
e Extensions to existing networks
e Repowering of existing networks X
e Heat from energy-from-waste, A

Funding and operation

biomass and other heat producers

Public Sector

ENERGY FROM
& ~ ~ WASTE PLANT
“~ _ CSWDC

Private Sector

HEAT TRANSFER

Partnerships i



District Energy — Key Challenges

Widely available gas network
Installing in dense urban areas
Customer uptake and perception
Viability

Planning consent

Long-term carbon sustainability

Inconsistency with other policy measures




District Energy — Policy and Incentives

Increasing Policy Support and Incentives

e In Scotland 1.5TWh of heat demand to be met by district heating by 2020.

e Heat Networks Partnership for Scotland and District Heating Action Plan.
e District Heating Load Fund

e Planning Policy

e Heat mapping

e RHI

e HNDU/HNIP in England and Wales




District Energy — Customer Behaviour

Key Issues
e Lack of familiarity / inertia
e Adverse press

e Unregulated — pricing, monopoly Supply and complaints

e Long-term operation and maintenance

e Heat Trust
e Welcome Packs 1HRELIAST
" e [—

e Clear contracts with KPIs




Technology — Decarbonisation and Future Proofing

e Long-life heat network

e Technologies
— Gas CHP
— Biomass
— Heat from EfW

— Heat pumps

— Geothermal

— Biogas

e Private wires and embedded
generation




Richard Long

Head of Business
Development

ENGIE Urban Energy

Tel: 07973 723460
richard.long@engie.com




Closing Remarks

Rachelle Money
Director of Communications
Scottish Renewables

: P evables: CNGIC
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