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An economic strategy for Wales?
● March 2015
● Renewable energy has an important 

role to play in an ambitious 
economic strategy for Wales

#iwaenergy@IWA_Wales



Re-energising Wales

● Vision: ‘Meeting energy demand in Wales through 
100% renewable energy by 2035’

● 3 year project (2016-2019)
● Project steering group
● 6 work packages
● Short papers

#iwaenergy@IWA_Wales



Work Packages
1. Energy demand
2. Swansea Bay City Region ‘Future Energy Vision’ 

case study
3. Economic impacts

4. Social and community issues/ownership

5. Regulatory and political levers

6. Final report and action plan

#iwaenergy@IWA_Wales



Contact Details 

shea@iwa.org.uk | www.iwa.wales                      
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Findings from the Swansea Bay City Region case study

30th April 2018 | National Waterfront Museum| Swansea

Johnny Gowdy, Director, Regen

#iwaenergy@IWA_Wales



Re-energising Wales Project 

Swansea Bay City Region : A renewable energy 
future

Energy system vision for 2035



Phase 1 – Scoping and vision report  (November 2017) 

● Current energy system analysis

● Regional energy resource and opportunity assessment

● Future growth, generation and demand assumptions

● Future energy vision goals and objectives

Phase 2 – SBCR : A renewable energy future (Today’s launch)

● Energy system modelling and scenario analysis

● Base case to achieve vision decarbonisation targets and objectives

● Electricity, heat and transport, and energy efficiency

● System balancing, flexibility -

● Policy steps and recommendations

Re-energising Wales 
A future energy vision for the Swansea Bay City Region

….whole energy system vision and strategy looking out to 
2035 for the Swansea Bay City Region 



SBCR Future Energy Vision 2035
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Integrated energy system model

Energy Supply Demand 
“balancing” Model

Demand and 
efficiency growth

model

Transport 
Model

Generation Models
- PV,
- Tidal Stream,range
- Wind,Wave

- CHP and AD etc

Flexibility and 
storage model

Vehicle registration and mileage 
data
ULEV and EV growth model
Cars, LGV, HGV and buses, 
Charging Profiles

Base demand – domestic and C&I 
Underlying growth 
EPC bandings 
Energy efficiency assumptions
Domestic, Commercial and industrial 
demand breakdown

Energy Storage
Demand Side Response
• Domestic
• Industrial
• EV Smart charging
Smart demand shift

Generation profiles for 
renewable energy 
technologies
• Variable e.g. Wind
• Controllable e.g. AD CHP

SBCR data and 
demographics

Heat 
model

Electrification
Heat pumps 
Hybrid Heat pumps
Decarbonisation of mains
Biomethane
Hydrogen
District heat network
RE heat
Temperature

Energy system analysis
Generation
Multi vector

Carbon intensity 
Supply demand balancing

Imports/imbalance
Peak demand



SBCR Future Energy Vision 2035

Swansea Bay City Region

An energy system for 2035

Case study highlights



SBCR Future Energy Vision - Efficiency
Energy Efficiency 20% reductionChallenge

EPC ratings between 2008 and 2017 suggests that circa 72% of 
SBCR properties are banded D-G

To achieve a 20% saving would require this to flipped such that 
circa 60% of properties are banded A-C

Depending on the approach this would mean significant 
efficiency improvements to around 200,000 properties or 60% of 
households.



SBCR Future Energy Vision - Efficiency
Energy Efficiency 20% reduction

*cost saving calculations based on estimated costs per EPC banding taken from BEIS Clean Growth Plan 2017

Opportunity

Comprehensive measures to shift properties 
to bands A-C could save over 780k MWh of 
energy and energy costs of £70-85 million per 
annum. 

Potential household energy bill savings of 
£350-420* per year

Annual Energy Bills

Carbon Saving
100k mT CO2e



SBCR Future Energy Vision - Electricity
Current renewable electricity capacityCurrent renewable energy mix in the SBCR

Current solar PV 340 MW 

Current wind farms 360 MW 

Source Regen : Energy 
Generation in Wales data 
from 1st Jan 2017



SBCR Future Energy Vision - Electricity
2035 renewable energy mix

A new offshore 
wind farm in 
the Bristol 
Channel 
/Celtic sea*
Onshore wind 
double existing 
capacity to 800 
MW
Over 1.2 GW 
of solar
Swansea Bay 
Tidal Lagoon

First 
commercial 
projects

*Offshore wind capacity would be shared with other Welsh and South West regions



SBCR Future Energy Vision - Electricity
RE 100% equivalent of annual consumption



SBCR Future Energy Vision - Heat
Current heat supply in SBCR

Current carbon intensity 
around  178g CO2e/kWh 



Meeting the heat challenge - Heat
Multi-strategy approach

Mains 
network 

gas

Electrifie
d heat

Heat 
networks

Renewable 
heat

Othe
r 

fuels

Carbon intensity reduced to 133 gCO2e kWh 

Gas  network continues to 
deliver circa 65% of all heat 

demand but at a reduced 
carbon footprint through 

injection of biomethane and 
hydrogen



SBCR Future Energy Vision - Heat
Over 40% heat supply sources decarbonised

Reduced carbon 
intensity plus energy 
efficiency

41% carbon 
emission reduction



SBCR Future Energy Vision - Heat
Heat pumps to deliver 12% of heat demand

With a well sized hybrid heat pump system, simulation shows circa 
70% of annual heat demand is met by the heat pump

Challenge and opportunity
50,000 of properties with a heat pump represents 
around 14% of properties in the SBCR, to deliver 12% 
of total heat demand.

Currently heat pumps are installed in less than 0.4% of 
properties.



SBCR Future Energy Vision - Transport 

Cars
80% of new cars ULEV by 2035
Majority of these are electric
34% of all cars electric by 2035

Light goods vehicles LGV
72% of new LGV are ULEV by 2035

Buses /public transport
100% of new buses are ULEV by 2021
100% of all buses are ULEV by 2035

HGV’s
30% of new HGV’s are ULEV by 2035

Vision based on a 2040 ban on sales of all diesel and petrol vehicles.  Is this 
ambitious enough given calls to bring this forward to 2035 or 2030? 



New report published :
Harnessing the electric 
vehicle revolution



Energy System Electricity Balancing
Sources of flexibility

System 
balancing

Time of use 
tariffs

Hybrid heat 
pump systems

Controllable RE 
generation

Energy storage

Optimised smart 
energy

Managed
smart energy

Exports
Export and multi-vector 

use e.g. hydrogen 
conversion

CHP

Gas

Imports
Backup generation

and imported energy



Energy System Electricity Balancing
Sources of flexibility

MWh

MW

Hours p.a.



19th January 2035 – simulated stress event

Demand

Supply

Import

Peak imbalance 
event 

>533 MW 

Simulated peak imbalance – 19th January 2035



SBCR Future Energy Vision 2035

Big challenges and big opportunities:
for Wales and SBCR



SBCR Future Energy Vision 2035
Big challenges and opportunities



SBCR Future Energy Vision 2035
Opportunities for SBCR and Wales

1) Net zero carbon buildings as power 
stations200,000 properties with improved energy efficiency

60% of households

50,000 properties with a heat pump (14% of properties)

75,000 properties with a rooftop and building integrated PV
Totalling 375 MW capacity

350 MW of storage many located alongside sources of demand

Homes (and commercial 
buildings become power 
stations with energy storage 
)



SBCR Future Energy Vision 2035
Opportunities for SBCR and Wales

2) Harnessing offshore wind and marine 
energy

Welsh marine energy and 
offshore wind resource

Wales and SBCR become a 
centre for offshore energy 
technology development and 
deployment

Port and supply chain 
capability

Technology innovation

UK needs at least a further 20 GW of offshore energy by 2035



SBCR Future Energy Vision 2035
Opportunities for SBCR and Wales

3of 
bioenergy

Technology innovation

SBCR energy vision requires 1.6 TWh of biomethane (or bio SNG from biomass)

Commercialisation of 
bioenergy feedstocks will 
create opportunities for Welsh 
farmers and forestry.



SBCR Future Energy Vision 2035
Opportunities for SBCR and Wales

4) Smart and flexible local energy
Maximising the use of local energy will support new business 
models

➢ Community energy
➢ Energy clubs
➢ Local generation tariffs
➢ Peer-to-peer trading
➢ Microgrids
➢ Local energy markets 
➢ Local ESCO 

Local supply 
balancing

Demand side 
response

Peer-to-peer, energy 
clubs and local 
generation tariffs

Welsh ambition to increase local ownership….

Decarbonised, 
decentralised 
and 
democratised…
….



SBCR Future Energy Vision 2035
Opportunities for SBCR and Wales

5) Leading the transport revolution
Integrated transport and clean air 
strategy putting SBCR and 
Wales at the forefront of the 
transport revolution:

➢ Innovation
➢ New jobs
➢ Clean air
➢ Healthy people

Cars
80% of new cars ULEV by 2035
34% of all cars electric by 2035
Light goods vehicles LGV
72% of new LGV are ULEV by 2035
Buses /public transport
100% of new buses are ULEV by 2021
100% of all buses are ULEV by 2035
HGV’s
30% of new HGV’s are ULEV by 2035

Public transport

Cycling and walking

Clean air zones

Plus



Regen, Innovation Centre, Rennes Drive, Exeter, EX4 4RN  
T:  01392 494 399 



The Public Value Business School    |    Yr Ysgol Busnes Gwerth Cyhoeddus

Calvin Jones
Welsh Economy Research Unit

 IWA SBCR  30-4-02018

THE ECONOMIC IMPACT OF ENERGY TRANSITION IN 

WALES 

A RENEWABLE ENERGY SYSTEM FOR SWANSEA BAY CITY REGION

EMERGING FINDINGS
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Objective

To assess the indicative cost and economic impact of the Regen SBCR 
Energy System Vision.

What’s actually doable… or at least been done so far?
• Outline estimate of gross cost & Welsh spend for electricity & refurb
• Economic impact 2021-35 on Wales & SBCR (Jobs, GVA)
• Discussion of wider issues – local ownership, skills & supply chain…

What’s not doable… or at least not been done so far?
• Cost other Vision elements – grid upgrades, storage, vehicles…
• Any ‘systematic’ analysis – crowding out, viability/investability etc



The Public Value Business School    |    Yr Ysgol Busnes Gwerth Cyhoeddus

Method

Lever extensive prior Wales-level studies on energy generation & 
domestic refurb to estimate cost & economic impact of Energy System 

Estimate cost/economic impact per MW by relevant technology

Rebase to 2018(ish) using UKGOV & other sources (e.g. CfD Auctions; 
press reports)

Assess Swansea Bay-level ‘economic capture’ based on indirect data 
(employment demand by sector, local employment etc.)

Synthesise prior reports to open discussion on wider issues driving 
impact.
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Key Sources

•
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•

•

•

•

•

•

•

•

http://www.regenwales.org/upload/pdf/071015091201Impact%20of%20Small%20and%20Community%20Hydro%20in%20Wales.pdf
http://wales.gov.uk/docs/desh/publications/131219employment-and-regional-electricity-generation-en.pdf
http://communityenergywales.org.uk/wp-content/uploads/CEW-Final-Report-April-2016.pdf
https://cf-my.sharepoint.com/personal/jonesc24_cardiff_ac_uk/Documents/1-Work-OneDrive/3-Projects/ENERGY/IWA/The%20Energy%20Efficiency%20Strategy:%20The%20Energy%20Efficiency%20Opportunity%20in%20the%20UK%20https:/assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/65602/6927-energy-efficiency-strategy--the-energy-efficiency.pdf
https://cf-my.sharepoint.com/personal/jonesc24_cardiff_ac_uk/Documents/1-Work-OneDrive/3-Projects/ENERGY/IWA/The%20Energy%20Efficiency%20Strategy:%20The%20Energy%20Efficiency%20Opportunity%20in%20the%20UK%20https:/assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/65602/6927-energy-efficiency-strategy--the-energy-efficiency.pdf
https://cf-my.sharepoint.com/personal/jonesc24_cardiff_ac_uk/Documents/1-Work-OneDrive/3-Projects/ENERGY/IWA/The%20Energy%20Efficiency%20Strategy:%20The%20Energy%20Efficiency%20Opportunity%20in%20the%20UK%20https:/assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/65602/6927-energy-efficiency-strategy--the-energy-efficiency.pdf
http://www.renewableuk.com/en/utilities/document-summary.cfm?docid=107A0752-6FD5-4776-9B4067941F0ADB16
http://wales.gov.uk/docs/desh/publications/130816economic-impact-of-developing-marine-energy-summary-en.pdf
http://stopclimatechaoscymru.org/wp-content/uploads/2013/07/SCC+-+Cutting+Carbon+Report+final1.pdf
http://tidallagoon.opendebate.co.uk/files/TidalLagoon/Cardiff_Business_School_Report.pdf
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Scenario

Figure 3-1 Electricity Generation Investment: MW and Investment Cost

  MW

Cost per MW 

(£m)

Investment 

cost (£m)

Estimated Wales 

Spend (£m)

Solar PV 1,215 1.5 1,800.6 821.3

Onshore wind 800 0.7 584.9 207.1

Offshore wind 223 2.1 470.7 102.0

Wave 100 2.0 200.2 68.8

Tidal Stream 30 2.4 72.6 20.8

Tidal Range 320 4.1 1,299.2 515.2

In stream Hydropower 13 4.8 62.1 42.5

Fuelled technologies (Biomass, AD, 

Energy recovery) 30 5.0 150.5 23.6

All Technologies 2,731 1.7 4,641.0 1801.2
Notes: 

All £2018 or closest equivalent. 

Does not include operational costs. 

Note fuelled technologies (AD, energy recovery) have multiple value streams of which electricity is only one
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Results - Generation Wales
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Results – Generation SBCR
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The Domestic Refurb
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The Domestic Refurb
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Capturing the Opportunity

“Sitting as it does within a highly regulated UK market for 
electricity and a UK national supply grid, Wales will see few 
price or energy security benefits flowing from local generation 
that might then have positive impacts on fuel poverty, 
competitiveness or inward investment. It would seem, for the 
UK regions at least, that a preponderance of natural resource, 
which is increasing in value, is no guarantee of increased 
prosperity.”

Bryan et al(2017) Regional electricity generation and employment in UK regions
 Regional Studies, 51:3, 414-425, 
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Capturing the Opportunity
Scheme Type Organisation Location kW Installed Date

Cwm Clydach Hydro Cwmclydach Comm. Dev Rhondda-Cynon-Taff 60 2011

Hafod-y-Porth Hydro National Trust Gwynedd 100 2015

Hafod-y-Llan Hydro National Trust Gwynedd 640 2013

Plas Newydd Marine heat pump National Trust Anglesey 300 2014

Anafon Hydro Hydro Abergwyngregyn RegeneCo. Gwynedd 270 2015

Llangattock Hydro Llangattock Green Valleys Various ~60-100 2015

Taff Bargoed Hydro Friends of Taff Bargoed Merthyr 100 2016

Gwrhyd Mountain Wind Farm Wind Aman Awel Tawe (via coop) Neath Port Talbot 4700 2016

Rhydygwydd Salem Wind Carmarthenshire Energy Carmarthen 500 2016

Abergwaun Wind Transition Bro Gwaun Pembs 225 2015

Egni Solar PV Aman Awel Tawe (via coop) Neat Port Talbot 120 2015

Gwent Energy Solar PV Gwent Energy CIC Gwent 105 2013-2015

Gower Regeneration Solar PV Gower Power Coop Swansea 1000 2018*

Narberth Swim. Pool Biomass Heat Narberth Energy Pembs 200 2015

Operational Employment Supported by Community Energy Projects in Wales 2016-2035

Technology Estimated kW FTE/MW FTE Jobs/yr 

Onshore Wind 6000 1.6 10

Solar PV 1200 3.3 4

In Stream Hydropower 1250 10 12.5

Biomass, Heat pumps & other 600 3 3

All technologies 9000+ - 30

Figure 5-1 Notable (>50kW) Community & Charity Energy Installations in Wales since 2010
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Conclusions
Potential for significant employment/GVA gains at Wales & City region level – here from 
electricity and refurbishment. 

Other elements – storage, grid, vehicles etc. – more expensive but lower economic impact?

Wales has only managed to capture a small proportion of econ  benefits from previous 
energy booms. Nothing has changed.

Scale of investment daunting – 3 x M4 just for these elements – but we must find ways to 
enable such investment.
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Calvin Jones
Welsh Economy Research Unit

jonesc24@cf.ac.uk 
 IWA SBCR  30-4-02018

THE ECONOMIC IMPACT OF ENERGY TRANSITION IN 

WALES 

A RENEWABLE ENERGY SYSTEM FOR SWANSEA BAY CITY REGION

EMERGING FINDINGS

THANKS FOR LISTENING
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Panel discussion:

30th April 2018 | National Waterfront Museum| Swansea

● Chair: Emma Pinchbeck, Executive Director, Renewable UK
● Professor Stuart Irvine, Director of Centre for Solar Energy Research, 

Swansea University
● Johnny Gowdy, Director, Regen
● Professor Calvin Jones, Professor of Economics, Cardiff University
● Shea Buckland-Jones, Re-energising Wales Project Coordinator, IWA

#iwaenergy@IWA_Wales



Lunch

30th April 2018 | National Waterfront Museum| Swansea

#iwaenergy@IWA_Wales



Breakout groups

30th April 2018 | National Waterfront Museum| Swansea

What are the short or medium term opportunities towards 
100% renewable energy in SBCR?

#iwaenergy@IWA_Wales



Feedback from breakout groups

30th April 2018 | National Waterfront Museum| Swansea

#iwaenergy@IWA_Wales



A response from Swansea Bay City Region representatives

30th April 2018 | National Waterfront Museum| Swansea

● Chair: Dr Jane Davidson, Pro Vice-Chancellor for External Engagement 
and Sustainability, University of Wales Trinity Saint David

● Gill Kelleher, Policy & Engagement Manager, SPECIFIC
● David Jones, Project Director, Marine Energy Wales
● Councillor Rob Stewart, Leader of Swansea Council
● Ioan Jenkins, Development Director, Tidal Lagoon Power

#iwaenergy@IWA_Wales



Summary

30th April 2018 | National Waterfront Museum| Swansea

Auriol Miller, Director, IWA

#iwaenergy@IWA_Wales
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