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 The Sustainable Gas Institute.



Aims of the Institute
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Examine the environmental, economic and
technological role of natural gas in the
global energy landscape.

Develop an ‘engineering rich’ energy
systems model that can explore the role of
gas in current and future energy landscapes.

Help to advance technology roadmaps to
support future R&D investment decisions.

Inform the debate about the role of natural
gas in the energy system.

Build a global centre of excellence for
research, technology and education in

natural gas.
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» Evidence-based reviews targeted at a global
audience of policy/decision makers and industry

« Aim to provide clarity to contentious topics in the
energy sector and help inform the broader debate
around natural gas.

A systematic review of the contemporary
evidence base and primary analysis to fill gaps
in current knowledge.

 Each paper begins with a published scoping
note and reviewed by an international expert
panel to provide guidance and advice.

 Published online with a short two-page briefing
note.

www.sustainablegasinstitute.org/white_paper_series/
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 ‘Heat’ in a UK context.



Figure 1.1. UK heating emissions by source and fuel type (2013)
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« Heating and hot water for UK buildings make up 40% of our energy
consumption and 20% of our GHG emissions.

« Of the total of 906 TWh of natural gas consumed in the UK in 2011, 52%
was used to provide heat for buildings and industry.

« GHG emissions need to fall towards zero post 2050. Ultimately this means
heat to building being delivered in non-hydrocarbon form such as electricity,
hot water through heat networks, and/or hydrogen (CCC, 2016).
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97% of the UK housing stock has central heating, rising from 58% in 1980.

87% are fuelled by natural gas.

UK Energy Sector Indicators
2015



The challenge of heat .
electrification

20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

Chart 1.4 Final energy consumption
by user

45
40

36

UK Final
energy
consumption
(DECC June
2014)

30

Million tonnes of oil equivalent

Transport

Q1 Q2 Q3 Q4 Q1 Q2 Q@ o4 Q1 Q2 @ o o

/\/ 2011 2012 2013 2014

2008

2009 2010 2011 2012 2013 2014

Average unadjusted electricity consumption (kWh)
Average unadjusted gas consumption (k\Wh)




Next steps for UK heat policy
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Policy Exchange is an independent think tank whose mission is to develop and promote new policy ideas which will foster a free
society based on strong communities, personal freedom, limited government, national self-confidence and an enterprise culture.
Registered charity no: 1096300.

Policy Exchange is committed to an evidence-based approach to policy development. We work in partnership with academics and
other experts and commission major studies involving thorough empirical research of alternative policy outcomes. We believe that the
policy experience of other countries offers important lessons for government in the UK. We also believe that government has much

to learn from business and the voluntary sector.
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* Low carbon heating options.



Low carbon heating options

Figure ES1: Assessment of future heating technologies
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* Natural gas for heat in a low carbon energy system?
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* This project demonstrates that it is technically possible to
convert to the UK gas network to hydrogen.

» The report concludes that there will be negligible impact
on customer’s gas bills.

* There will also be minimum change in the form and type of
heat delivery from a customer perspective.

* A proven commercial supply chain exists, though further
development of some home appliances would be needed.

* The use of hydrogen enables inter-seasonal storage.

* The Iron Mains Replacement Programme has been
running since 2002 — the new polyethylene pipes are
suitable for transporting 100% hydrogen. It will be complete
in 2032.



Practical obstacles

Incremental cost

Incremental cost per
consumer up to 2050
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The majority of
customers
convert to
Hydrogen gas,
derived from
natural gas with
CO2
permanently
stored.

Heat is
decarbonised
with a mixture of
self-generating
heat and
storage, and
electric heating.

Heat is partially
decarbonised
with a mixture of
biomass sourced
heat networks,
gas and electric
heating.

Heat is
decarbonised
with assumption
that power
generation is
completely
decarbonised by
2050.



http://www.energynetworks.org/assets/files/gas/futures/KPMG Future of Gas Main report plus appendices FINAL.pdf

Figure 2.1. The need for strategic decisions in the next Parliament regarding the future of the gas grid
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* There must be significant change in the provision of
heat in the UK if we are to meet our climate targets.

 This could result in a significant shift in demand for
natural gas into the future.

* But options remain in which natural gas continues to
play an important role in the delivery of heat, coupled
with CCS, with hydrogen then being the delivery
molecule to the customer. This would also support the
use of hydrogen as a transport fuel.

* This will require a similar programme to the transition
from town gas to natural gas from 1967-1977.



