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“

LP Gas has the potential to
make a major contribution to
the UK’s demanding carbon
reduction targets

”

Targeting Carbon
Reduction in Off Grid
Britain: The Case

UKLPG commissioned independent energy
consultants Delta Energy & Environment (Delta-ee)
to investigate and provide evidence of how LP Gas
could contribute to reducing carbon in the off grid
heat sector. In its modelling it concluded that:

LP Gas is an immediately
available low carbon gas that
is ideally suited for use where
there is no access to the mains
gas network as it is clean,
efficient, versatile and secure.

“A mix of low carbon LP Gas
technologies could deliver
significant carbon savings by
2030.”

LP Gas has the potential to make a major
contribution to the UK’s demanding carbon
reduction targets in the heat sector, with
minimal need for infrastructure changes and
investment. This makes economic and
environmental sense for politicians, rural
businesses, and rural householders when
planning how to meet future energy needs.
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The report, entitled Opportunity for Low Carbon LP
Gas in Rural Heating to 2030 reviewed existing and
new heating technologies such as hybrid air source
heat pumps, 18 kw LP Gas heat pumps, fuel cell micro
combined heat and power, engine micro combined
heat and power, boiler plus solar thermal, boiler plus
flue gas heat recovery, and boiler plus controls.

The Delta-ee report demonstrates that the
use of existing and emerging low impact
LP Gas technologies can contribute
significantly to the reduction in carbon output
of rural Britain.

Targeting Carbon Reduction in Off Grid Britain

There are many hurdles and uncertainties to be
addressed before the UK achieves a reliable supply of
zero carbon electricity, and the use of biomass as a rural
solution brings with it both air quality and sustainable
supply risks.The UK needs reliable sources of energy,
and consumers - off gas grid no less than on grid - need
a reliable source of heat.The reality is that gas will be
part of the mix for the foreseeable future and it should
be both industry and government intent that it is used
effectively to provide this certainty.
LP Gas based technologies exploit a mature supply
chain, provide a clean and convenient heat and warmth,
all without the need for expensive investment in the
electricity grid. As Government explores and
incentivises alternatives to conventional heating, it
would seem prudent to include consumers transition
to emerging technologies. A mix of established and
new energies is the most pragmatic and least cost route
to achieve the UK’s demanding carbon reduction
targets.
The Delta-ee report (July 2013) examined typical
building types off grid in both the domestic and
commercial sectors and looked at retrofitability, running
cost savings as well as carbon reduction potential.

Delta-ee found that in addition to
the 42% emission savings from
low-carbon LP Gas technologies,
that in old detached properties,
LP Gas heat pumps deliver
savings of 3.5 tonnes of CO2 per
year. Rural hotels show a savings
of 10 tonnes per year.

LP Gas fits well with emerging renewable
technologies, providing the essential power to
optimise their use and meet peak demand. These
technologies such as gas absorption heat pumps,
hybrid ASHPs, micro generation are already coming
to market and with the right environment they have
the potential to expand significantly. In the short
term LP Gas powered boilers with advanced
controls and/or flue gas recovery can make
significant inroads into reducing running costs and
reducing carbon in a very short space of time, whilst
the emerging technologies can provide reliability by
easy integration into building’s existing LP Gas
powered heat systems. As part of an integrated
policy on energy reduction and low carbon energy,
LP Gas has the potential to be a major part of off
the UK’s gas grid solution.

What Government
can do

• Recognise the role of a balanced approach
to low carbon heat solutions off gas grid

• Encourage consumers towards a wider
range of pragmatic and efficient heating
solutions
• Help consumers take up the most efficient
options whilst retaining reliability of heat
supply

• Provide a broad based policy framework to
include low carbon LP Gas solutions

Targeting Carbon Reduction in Off Grid Britain
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Targeting Carbon
Reduction in Off Grid
Britain: The Carbon
Context
The UK’s aim is to reduce greenhouse gas
emissions by at least 80 per cent (from the 1990
baseline) by 2050. According to the Committee
on Climate Change the UK has met the first carbon
budget and predicts the second will also be met,

“however we are not
currently on track to meet
the third and fourth
carbon budgets.”

(CCC, Meeting Carbon Budgets, 2013 Progress Report to Parliament, pg10)

Progress across the heat sector is fragile, having
been hampered in 2012 due to an increased heat
demand following a cold winter and a need to
increase power generation from coal. The
Committee on Climate Change has stated that an

annual emission reduction of three per cent would
be required in order to meet the third and fourth
budgets.
Buildings contribute 37 per cent of the UK’s total
emissions, and 45 per cent of those emissions are
produced in the demand for heat. According to
DECC the total emissions from heat are
182MtC02e, with 180MtC02e being from carbon
dioxide emissions specifically. Based on current
policies, DECC believes there will be a shortfall in
meeting the fourth carbon budget of between
181MtC02e and 205MtC02e.
(https://www.gov.uk/government/policies/reducing-the-uk-s-greenhouse-gasemissions-by-80-by-2050/supporting-pages/carbon-budgets)

“heat accounts for for 50%
of final energy use and
30% of carbon emissions.”

“

Without a significant increase in the pace of emissions
reduction, starting very soon, the costs and risks of moving
to a low carbon economy in the 2020’s and beyond will be
increased. To meet its statutory commitments it will be
necessary for the government to develop and implement
further policy measures over the next two years.
(CCC, Meeting Carbon Budgets, 2013 Progress Report to Parliament, pg10)
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Meeting Demands
for Heat
In 2010 the Committee on Climate Change (CCC)
proposed a target for the almost complete
decarbonisation of the electricity supply network
by 2030 and that a quarter of domestic
heating should be provided by heat
Electricity
pumps fed from renewable energy. It
12%
was estimated by the Committee
that this additional demand would
cause a 66 per cent increase in
the peak electrical load on the
Transport
41%
grid. Only two years on and the
scale of this challenge is becoming
ever more apparent.
The Electricity Market Reform is
specifically trying to tackle this increase on the
road to decarbonise power, and the Heat Strategy
sets out how the Government aims to reach that

goal by 2050. There are no easy or quick solutions.
In response to the heat challenge, the Energy
Networks Association, based on independent
modelling, recommends that a balance across
technologies and fuels provides the cost optimal
route and have been keen to highlight that in order
to balance seasonal demand with the cost of
additional infrastructure there is still a
strong role for gas in the generation of
heat. Ofgem’s Project Discovery
report in 2009 concluded that
Britain's energy industry faces an
Heat
unprecedented challenge.
47%

Joe Conlan, an analyst at energy
consultants Inenco, commenting on
the weather of March 2013 said:

“The system has
struggled to balance
on a number of days.”
(http://www.bbc.co.uk/news/uk-22006646)

Redpoint-Baringa - Heat Economics Study- Final 24/09/12
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Off Grid Britain
“...it's not a question of gas or
renewables, but gas and
renewables. Gas has a role
to play in a low carbon mix
both on support of
renewables and in its own
right”.
Role of Gas Speech at European Gas Conference in Oslo by Chris Barton, Head of
Energy Security:

Consumers who are not connected to the gas grid
are seen as the obvious and easiest win by
Government, but despite numerous policy initiatives
take up remains slow. However, rural consumers
cannot be generalised in a "one size fits all" approach
as they are a diverse demographic, as are their
heating requirements.
The off-grid sector can still deliver intended carbon
savings, but properties tend to be unique and
therefore a more pragmatic approach is required.
Renewables make up 7% of energy consumption
and policies are set to increase this. As demands

increase it has brought their sustainability into the
spotlight and raised questions about their potential
to be a medium to large-scale energy option.
Current legislation considers biomass a ‘carbon
neutral’ source of energy so leading experts are
looking at the authenticity of this claim. However,
for countries where it is in common use, carbon
reduction is being overshadowed by increased air
pollution.
Mark Lawrence, the scientific director of the
Institute for Advanced Sustainability Studies (IASS)
in the German city of Potsdam, says:

“Scandinavian countries in
general have been leaders in
reducing CO2 emissions, and in
using biomass for heating and
energy, but they also exceed the
Air Quality Directive’s annual
mean value of NOx, which is 30
micrograms per cubic metre”.
Energy reliability is vital when not connected to the
gas grid, therefore options that integrate with the
building’s existing heating system ensure continuous
energy for heat, and minimal disruption to the
consumer.

“One must not forget cooking; on weekdays, the timing of the
cooking peak demand roughly coincides with the evening
heating demand and a switch from gas to electricity for
cooking would add to the peak load. Lighting loads are also
highest on winter evenings, coincident with the heating peak.”
(The Royal Academy of Engineering: http://www.raeng.org.uk/news/publications/list/reports/RAE_Heat_Booklet.pdf)

six

Targeting Carbon Reduction in Off Grid Britain

LP Gas: A solution
to 2030
UKLPG commissioned independent energy
consultants Delta-ee to demonstrate and provide
evidence of how LP Gas could contribute to
reducing carbon in the off-gas heat sector. In its
modelling it concluded that:

“A mix of low carbon LP
Gas technologies could
deliver significant carbon
savings by 2030”.
For example, for pre-1900 detached homes, of
which there are 360,000, the mix of low carbon LP
Gas appliances recommended would provide a
saving of 35 per cent of the emissions generated
when compared to a modern oil boiler.
Several LP Gas technology options will be available
in the next few years that can deliver carbon savings
in rural buildings out to 2030. Today, boiler plus

options are already available at relatively low cost
for domestic properties, with hybrid technologies
recently available and commercial gas powered heat
pumps all being sold with LP Gas options.
LP Gas heat pumps, Delta-ee predicts, will have an
SPF of 1.45 by 2030 but operates in other northern
European countries at an SPF of 1.25. For a
domestic property this option offers considerable
running cost savings, suggesting savings of over £300
compared to an existing LP Gas boiler.
For smaller commercial properties off the gas grid,
to which we believe there are some 10,000s, low
carbon LP Gas alternatives could offer carbon
savings ranging from 1,000s to 11,800s kg C02 per
building per year. Specifically an LP Gas powered 40
kW heat pump or mCHP as the best fit for this
property type.
In 2030, hybrid ASHPs and LP Gas heat pumps offer
the highest carbon saving potential. In comparison
to an oil boiler, this saving ranges from 5,500kg to
6,000kg C02 per year.

HHIC Scenario

In the Heating and Hot Water Industry’s (HHIC) recent scenario work for heat, it recommends a

“Balanced mix of heat technologies”
to ensure that flexibility is retained, risk is reduced, and customer transition is maximised. In their scenario
to meet the fourth carbon budget they are proposing a

“suite of low carbon gas technologies”

making up 55 per cent of domestic heating technologies which would include

“the potential for innovative LPG solutions, such as LPG
mCHP and LPG hybrids.”

Targeting Carbon Reduction in Off Grid Britain
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Detached homes,
built before 1900

High thermal demand, making up about half of detached properties. High potential to lower carbon emissions.

Rural hotels

High thermal demand, accounting for a large portion of carbon emissions in rural areas.
The rural building stock in the UK is dominated by domestic properties.

A small portion of buildings are rural hotels / small commercial buildings which account for a significant portion
of emissions from heating.
We consider...

Rural hotel
Typical thermal demand:

100,000kWh / year

Carbon savings potential:

Huge. Ranging from 1,000’s to 12,000 kg CO2 per building per year.

Properties in segment:

We estimate 10,000’s

Key technology options for
lowering CO2:
Physical fit constraints:
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LP Gas heat pump (40kW), Mini CHP (engine)
Few.
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Detached, pre 1900’s
Typical thermal demand:

35,000kWh / year

Carbon savings potential:

Huge. Ranging from 100’s to 3,500 kg CO2 per household per year.

Properties in segment:

Key technology options for
lowering CO2:
Physical fit constraints:

360,000

LP Gas heat pump (18kW), Hybrid ASHP
Few.

“

60% of the total rural building stock
is detached and off gas in the UK.
Most technologies will face little or
no retrofit challenges in detached
properties.

Targeting Carbon Reduction in Off Grid Britain

”
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Opportunity for Low
Carbon LP Gas in
Rural Heating to 2030:
Delta-ee’s Summary
what is the opportunity
for low carbon LP Gas?
The scale of the opportunity for low carbon LP Gas
is important when you consider:

• There are 1.2 million domestic properties on oil

& LP Gas, accounting for ~ 8 million tons CO2
per year in 2012. (LP Gas properties account for
around 18% of this.)
• Of these homes, ~60% are detached (including
bungalows) and ~25% are semi-detached,
together accounting for most of these emissions.

• There are 10,000’s of small rural businesses
(hotels, pubs, offices, etc.) using oil & LP Gas.

What are the options for decarbonising
rural heating?

• DECC’s Heat Strategy is championing a shift to
low carbon electric, low carbon natural gas &
renewable heating appliances with a particular
focus on off-gas grid homes.
• But a mix of low carbon LP Gas technologies
could deliver significant carbon savings by 2030.

A mix of appliances – including boilers with
controls, LP Gas heat pumps, hybrids heat pumps,
solar thermal and micro CHP – could reduce
emissions significantly by 2030. For example, in
detached homes, hybrid heat pumps can reduce
emissions by 45% compared to a condensing LP
Gas boiler, while LP Gas heat pumps can reduce
emissions by 40%.

Many low carbon LP Gas technology options are / will be available
for reducing carbon emissions in rural buildings

Targeting Carbon Reduction in Off Grid Britain
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Illustrative scenario
for uptake of low
carbon LP Gas
technologies to 2030

In the table below, we set out one view of how the
installed heating system stock could look in 2030.
We assume that those technologies with lower
marginal upfront costs and with higher running cost
savings will be most appealing to customers and
therefore believe they could replace existing
boilers. On the next page, we show the level of
carbon savings this appliance mix could deliver in
2030.

By 2030, we expect almost all existing
heating systems in rural buildings to be
replaced. After 2020, we anticipate that
many of these replacements will be by
lower carbon alternatives:

Note – this is only one view of the future heating
stock. More aggressive take up of the higher carbon
saving appliances (LP Gas heat pumps, hybrid
ASHPs) is possible.
Technology cost reductions, future energy prices,
incentives, regulation and technology appeal will
impact this mix.

Targeting Carbon Reduction in Off Grid Britain
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Potential for reducing
carbon emissions
under our illustrative
scenario for uptake to
2030

Below we illustrate the level of carbon emissions
reduction that the mix of heating appliances on the
previous page could deliver in detached pre 1900
buildings and in rural hotels in 2030.These are the
segments where carbon emissions are highest
today, and therefore offer the best opportunity for
reducing emissions

• The

• The

• Against older less efficient LP Gas boilers

• Against older less efficient LP Gas boilers

mix of low carbon LP Gas appliances
suggested could save 19% of the emissions
generated by modern LP Gas boilers in detached
buildings in 2030. This is equivalent to 1,600kg
CO2 per building per year.

this saving could be as high as 28%.Against
a modern oil boiler, the saving is 35%.
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mix of low carbon LP Gas appliances
suggested could save 16% of the emissions
generated by modern LP Gas boilers in rural in
2030. This is equivalent to 3,800kg CO2 per
building per year.

this saving could be as high as 27%.Against
a modern oil boiler, the saving is 34% per
rural hotel on oil.
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An exceptional energy
LP Gas is very clean burning and has lower
greenhouse gas emissions than any other fossil fuel
when measured on a total fuel cycle. Along with
renewable energy sources it can play a significant
part in reducing emissions.

relatively small part of the barrel, some 2-3% of the
output of refined products. It is used extensively
for off gas grid domestic and commercial heating,
as well as portable bottled gas, industrial processes
and in the petro-chemical industry.

LP Gas production in the UK ranges between 5.1
and 5.5 million tonnes in the last four years.

A total of 3.5 million tonnes of LP Gas is used in
the UK, of which two thirds is used in the petrochemical industry and the remaining third sold into
the inland heating and industrial market.Two thirds
of LP Gas produced in the UK comes from refinery
production versus one third from gas separation.

Propane and Butane gases, collectively known as
LPG (Liquefied Petroleum Gas) are sourced either
from separating the products from natural gas
streams, or from oil refinery processes. LP Gas is a

“

the United Kingdom
has the potential to remain
a net exporter of refined
products for the next two
decades…

”

LP GAS
EXCEPTIONAL ENERGY

Targeting Carbon Reduction in Off Grid Britain
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Low Footprint

LP Gas
Diesel:
13% to +11%
Biofuels Wide variations

Automotive

Natural gas:
-10%

High Footprint

Petrol:
+16-23%

Electricity:
99% to +50%

Cooking

Charcoal:
+300%

BBQ

Natural gas:
-10%

Electricity:
99% to +50%

Natural gas:
-11%

Diesel:
13% to +11%

Oil:
+18%

Wood, Coal:
+90%

Heating

Power

LP Gas works well for the full range of domestic
and business needs where there is no access to the
grid. Only mains gas comes close to the same wide
range of functions.
Around 10 per cent of the LP Gas used in the UK
is for agriculture. It’s portability, versatility and its
precise control of heat, make it an ideal fuel in
livestock and poultry rearing, crop drying and
fuelling for agricultural vehicles.
LPG Autogas presents an immediate and proven
solution (as part of the energy mix) to low carbon
and clean air driving both in the UK and across
Europe. It is already the most widely available
alternative fuel in the UK with over 160,000
vehicles served by over 1,400 refuelling sites and a
national network of vehicle installers.
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LP Gas is not just an option for road transport
however, it can be used to power industrial vehicles
like forklift trucks. One 18 kg cylinder can power a
forklift or similar vehicle for around eight hours,
with no power loss, and they work just as well
indoors as outside with fewer harmful emissions.
LP Gas is cost effective due to its efficiency. In its
liquid form it is also so compact that one unit of
gas holds the fuel of 270 units of gas. LPG can be
up to five times more efficient than traditional fuels.
UKLPG is the one voice of the LP Gas industry in
the UK, representing an industry worth over £750
million to the economy and employing over 10,000
people.

Targeting Carbon Reduction in Off Grid Britain

LP GAS
EXCEPTIONAL ENERGY

The trade association for LP Gas industry in the UK

Camden House
Warwick Road
Kenilworth
Warwickshire
CV8 1TH

www.uklpg.org

www.drivelpg.co.uk

