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Foreword From the President oF AeGPL

Many thanks to the AEGPL 

members, staff and partners who, 

by virtue of their participation in 

the AEGPL Strategy Team, actively 

contributed to the preparation of 

this Roadmap.

1  In line with the approach taken by the European Commission in its 
WETO-H2 study, this document includes the EU-27 + Albania, Bosnia-
Herzegovina, Croatia, Iceland, Macedonia, Montenegro, Norway, 
Serbia, Switzerland and Turkey within the perimeter of Europe.

LPG, the immediately  
available clean alternative 

T h E  L P G  I N d U S T R y  R O A d m A P

T  he European LPG industry Roadmap has been developed 

against a background of unprecedented energy, environmen-

tal and economic challenges at both European1 and global 

level. Indeed, the pursuit of a secure, sustainable and competitive 

energy mix has risen to the top of the European Union policy agen-

da.

Never before have Europeans – both decision-makers and citizens 

in general – been more aware of the need to find innovative and 

immediate solutions to these pressing concerns.

Intended as a guide for the LPG sector’s development up to 2030, 

this Roadmap is not only a presentation of the specific contributions that the European LPG sector can 

make to meeting these challenges, but also an expression of its commitment to sustained cooperation 

with public authorities and all interested stakeholders.

The Roadmap outlines a vision of a European energy mix in which LPG’s advantages allow it to play 

an increasingly significant role. It identifies concrete actions to be taken by policy makers and the 

industry itself to ensure that this potential is transformed into reality. 

It sets out a series of commitments on the part of the European LPG sector. If these measures are to 

have their desired effect, they must be complemented by a comparable engagement from public 

policy makers both at European and National levels. 

Given an appropriate framework in terms of both regulatory policy and R&D support, the European 

LPG sector stands ready to double the contribution of LPG to the European energy mix.  Due to the 

numerous advantages offered by LPG, notably in terms of protection of human health and the en-

vironment, such a development would certainly yield considerable benefits for both LPG end-users 

and European society as a whole.

The European LPG industry believes strongly in its capacity to provide Europe with efficient and 

practical energy solutions and is ready to work together with all interested parties to achieve this 

objective.

Rainer Scharr
President AEGPL
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As a clean gaseous fuel, LPG (an acronym meaning  
liquefied petroleum gases, covering both bu-
tane and propane) offers many advantages, both 
to end-users and to society as a whole. It is easily  
liquefied, facilitating simple transport and storage and 
making it a highly versatile energy option. 

LPG has two basic origins: 66% is recovered during the 
extraction of natural gas and oil drawn directly from the 
earth, with the remaining 34% produced during crude 
oil refining2. Traditionally, much of the LPG produced 
during these processes was disposed of through flaring3 ; 
an approach that not only compromises the natural envi-
ronment but also constitutes an irrational and unaccep-
table waste of a useful and high-quality energy resource. 
Increasing uptake of LPG, notably as a heating and motor 
fuel, have lead to a substantial reduction in global flaring 
levels.

LPG is an immediately available low carbon alternative 
to conventional fossil alternatives. Its combustion emits 
33% less CO2 than coal and 15% less than heating oil4. 

Moreover, LPG offers significant environmental advan-
tages, particularly in terms of indoor and outdoor air qua-
lity. It is characterized by low particle emissions, low NO

x
 

emissions, low sulphur content and has very good results 
for a series of as yet unregulated pollutants.

LPG has numerous fuelling applications including domes-
tic space and water heating, cooking, lighting, thermal 
desiccation, power generation, industrial heating, and 
automotive fuel5. Thanks to a wide variety of packaging 
and storage options (cartridges, refillable cylinders from 
2 kg to 45 kg, bulk tanks placed over or under ground, 
etc) and to its transportation in low pressure tanks, LPG 
is available everywhere throughout Europe, including 
areas out of reach of natural gas (methane) grids. LPG can 

thus be used in remote areas (mountains, islands, etc), 
contributing to regional development.

When used as a clean back-up energy, it also accelerates  
the development of intermittent renewables such as 
photovoltaic, solar-thermal, wind and small hydro. Further-
more, LPG is a valuable energy resource in emergency 
situations (earthquakes, flooding, post-war, humanitarian 
crisis, etc).

As an automotive fuel, LPG is the largest alternative fuel 
in Europe, distributed through a network of 31,600 filling 
stations to fuel more than 7 million vehicles (mainly pas-
senger cars and buses) in 2007. LPG is also widely used as 
a clean fuel for forklift trucks.

Additional uses for LPG can be found in the petrochemi-
cal sector.

The European LPG industry has developed over decades, 
a comprehensive set of technical and safety standards 
which are currently used worldwide as a global reference 
for best practices.

LPG’s person-to-person distribution system creates and 
maintains jobs at local level all across Europe. With its 
150,000 direct and indirect employees, the LPG industry 
has been contributing to economic and social growth in 
Europe for over 70 years.

With a share amounting to 1.6 % of Europe’s total energy 
consumption, LPG already responds to the energy de-
mand of more than 120 million european citizens. This 
presence, combined with strong prospects for long term 
growth, giving it a genuine role in the global European 
energy mix. 

LPG in a nutshell

T h E  L P G  I N d U S T R y  R O A d m A P

due to its specific characteristics - both as a 
product and an industry - LPG can make a 
meaningful contribution to meeting europe’s 
3 key objectives of sustainability, security of 
supply and competitiveness both now and in 
the future.

2 Statistical Review of Global LP Gas 2006, World LP Gas Association, Paris.
3 Flaring is a term used to describe the deliberate burning of gases such as LPG which are recovered during the 
process of natural gas and oil extraction.
4 ADEME (Agence de l’Environnement et de la Maîtrise de l’Energie). « GUIDE DES FACTEURS D’EMISSIONS Version 
5.0	Calcul	des	facteurs	d’émissions	et	sources	bibliographiques	utilisées,	JAnVIER	2007	»	http://www.mountain-
riders.org/telecharg/Pole_environnement/Bilan/Guide_FE_V5.pdf
5 For a comprehensive presentation of LPG’s role and potential in the European automotive fuel mix, see the 
AEGPL’s 2009 Autogas Roadmap. 



   LPG is a lower carbon alternative6 to other fossil fuels: 

•	Well To wheel analysis demonstrates the advantage of 
using LPG rather than other fossil fuels: LPG emits 10% 
less CO

2
 than diesel fuel;

•	In terms of combustion emissions, LPG generates 15% 
less CO

2
 than heating oil, and 36% less than anthracite 

coal7 . In comparison to its traditional competitors in 
most applications, LPG has a substantially lower GHG 
impact.

    According to ADEME data8, when used for space and 
water heating, LPG emits significantly less CO

2
 than 

most fuels.

    According to one of the most recent studies on trans-
portation issued by the European Commission, LPG has 
a better Well-To-Wheel CO

2
 performance than both ga-

soline and diesel9.

As Europe looks for solutions to the challenge of climate 
change, the advantages of LPG are clear.

PART I.   LPG: whAt it is And whAt it currentLy hAs to oFFer

1.1  Limiting the Impact of Energy use on the Environment and human health
•		 Reducing co2 Emissions

Result for heating an 140 m² house consuming  
25,000 kWh/year (france)

Coal = 9.6 tons CO
2 
/year

Fuel oil  = 7.5 tons CO
2 
/year

LPG = 6.8 tons CO
2 
/year

8

T h E  L P G  I N d U S T R y  R O A d m A P

co2  Emmissions Index - c4 segment car –VW Golf

Gasoline model = 116 

Diesel  = 111

LPG car = 100

6Due	to	its	shorter	hydrocarbon	chain	and	its	good	h/C	ratio.
7IPCC 2006, Guidelines for National Greenhouse Gas Inventories
8	ADEME,		www2.ademe.fr;	see	also	Dr.	t	erence	J	Ritter	Ph.D.,	the	Benefits	of	LPG	as	a	heating	Fuel,	Prague,	2002.
9	JEC	Well-to-Wheels	study	Version	3,	year	2008,	Well-to-Wheels	analysis	of	future	automotive	fuels	and	powertrains	
in the European context, Overview of Results, example given based on a reference date of 2010.
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PART I.   LPG: whAt it is And whAt it currentLy hAs to oFFer •		  Protecting human health by Limiting  
Air Pollution

    For domestic heating: LPG helps improve indoor air 
quality due to its very low emissions of particulate 
matters and nitrogen oxide – e.g., LPG generates 95% 
less particulate matter (PM) and 60% less NO

x
 than 

wood10.

    In the automotive sector: Because its use generates 
virtually no NOx or PM emissions, LPG is particularly 
advantageous in urban areas. Its use dramatically re-
duces the presence of a series of pollutants that have 
an adverse effect on human health and generate unac-
ceptable socio-economic costs.

    According to EETP 2003, LPG generates 96% less NOx 
than diesel and 68% less NOx than petrol11. Compared 
to their diesel-powered counterparts, PM emissions 
emitted by Autogas vehicles  on an urban cycle are 
below reliably measurable level. As a consequence, 
in many European cities, including London and Milan, 
cars	running	on	LPG	benefit	from	exemptions	and/or	
reductions on congestion charges aimed at reducing 
urban air pollution.

    Similarly, in the forklift truck sector, LPG is recognised 
for its exceptional characteristics in terms of emissions, 
whereas forklift trucks fuelled by diesel are increasingly 
excluded from warehouses due to pollution risks.

•		  Reducing the Impact of Energy use on 
Europe’s Soil and Water

    Unlike many other energy sources, LPG does not suffer 
from significant fugitive emissions during transporta-
tion, storage or distribution to end-users. Furthermore, 
the limited quantities that are released are not harmful 
to the environment or human health12. An extensive 
search of available literature failed to identify any re-
ferences to the ecotoxycological effects of LPG or its 
primary constituents.

    In the agricultural sector, because of its high volatility, 
LPG has no harmful impact on soil and underground 
aquifers. In providing energy for thermal desiccation 
of crops for example, it therefore constitutes an en-
vironmentally friendly substitute for certain chemical 
products used in pesticides

    In contrast to certain other energy sources, the use of 
LPG does not generate harmful and potentially dange-
rous waste. 

•		  Enhancing Europe’s Energy Efficiency 
and Energy Savings

    As a gaseous fuel, LPG is particularly well-suited for use 
in low-consumption devices whose use will help Eu-
rope achieve its stated goal of a 20% increase in energy 
efficiency by 2020. 

    In cooperation with LPG equipment manufacturers, 
the industry is involved in an ongoing R&D process 
aimed at increasing energy efficiency (reducing energy 
consumption of engines, boilers, etc).

    LPG distributors’ close contact with end-users, both 
domestic and industrial, makes the industry well-pla-
ced to inform and educate consumers about possible 
energy-saving measures.

10	Dr.	terence	J	Ritter	Ph.D.,	the	Benefits	of	LPG	as	a	heating	Fuel,	Prague,	2002.
11  Millbrook Proving Ground (UK), TNO (NL), IFP (FR), TUV (DE), The European Emissions Testing Programme (EETP), 
2003,	EEtP:	http://www.aegpl.eu/Objects/1/Files/EEtP%20English%20version%20Official%20report%2018%20
02%202004.pdf..

12	COnCAWE,	Liquefied	petroleum	gas,	product	dossier	n°	92/102.

T h E  L P G  I N d U S T R y  R O A d m A P



1.2  Security of Supply: Excellent Prospects for LPG
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T h E  L P G  I N d U S T R y  R O A d m A P

•		  LPG: Readily Available for the 
foreseeable future

    LPG has substantial reserves due to its dual origins 
(66% from gas and oil field extraction, 34% from crude 
oil refining).The International Energy Agency’s 2008 
World Energy Outlook13 notes that the global endow-
ment of gas and oil are more than sufficient to meet 
projected demand beyond 2030. Remaining proven 
reserves of gas have more than doubled since 1980 
and are currently equal to roughly 60 years of current 
production. Similarly, remaining proven oil reserves 
have nearly doubled over the past 30 years and are 
currently sufficient to meet global demand for more 
than 40 years at current production levels. There are 
therefore no concerns as to the availability of LPG in the 
foreseeable future, and certainly not up to this Road-
map’s horizon of 2030.  

    LPG is automatically generated in both fields 
and refineries. Its use avoids wasting a valua-
ble energy source: destroying the gas, through 
flaring or venting, not only generates air pollu-
tion and GHG emissions but also necessitates the 
consumption of equivalent quantities of other fuels. 
Despite opposition from most of the gas industry, 150 
bln m3 (108 mln MT) of natural gas are still flared or 
vented every year, of which approx. 5.5 mln MT are 
composed of LPG, according to UN and World Bank 
reports14. These 108 mln MT are equivalent to no less 
than 30% of the EU’s annual gas consumption.

    many new LPG projects, aimed at enhancing both 
production and distribution capacity, are currently 
being built and planned15; Furthermore, production of 
bio-LPG has started and considerable potential for fu-
ture development has been identified.

•		  Reducing Europe’s External 
dependency

    european self-sufficiency: There is an overall balance 
between Europe’s production and consumption of LPG. 
Europe consumes roughly 29 million tons of LPG per 
year, while its various production sites (refineries and 
separation plants) generate the same volume16.

    A diverse set of supply sources: LPG imports are geo-
graphically diversified, 

    Fluid international market: Traded supply is charac-
terized by a highly fluid trading system, the contempo-
rary LPG market is truly globalized. Indeed, LPG scores 
nearly twice as high as both petrol and diesel on the 
OECD’s Trade Openness Index17. the global and flexi-
ble nature of the market greatly enhances the secu-
rity of europe’s LPG supply. Suppliers are also diverse, 
with a mix of private and state-owned companies and 
a diverse mix of short & long term contracts for both 
small and large volumes. 

    Low vulnerability to supply disruption: LPG has mul-
tiple origins, numerous routes and entry points into Eu-
rope, and a flexible supply chain (boat, train and road 
transportation). This multiplicity of transit and distribu-
tion alternatives is a stark contrast to the vulnerability 
associated with fixed transit pipelines..

    A wide range of storage options: LPG is stored in 
a diverse range of containers, from small cartridges 
or portable cylinders to large bulk tanks at distributor 
premises and at end-users’ homes. This characteristic 
permits a high degree of autonomy.

    emergency use: LPG is portable, multi-purpose and 
has a high volume-to-energy yield ratio. It can rapidly 
be put into action in the aftermath of natural disasters 
and humanitarian crises requiring local availability of 
energy for heating, cooking or power generation.

13 World Energy Outlook 2008, International Energy Agency, Paris, 2008.

14 Natural gas flaring is increasingly recognized as a significant threat to the environment, representing the equivalent of the 
current CO2 reduction measures foreseen in the Kyoto Protocol www.worldbank.org/ggfr

15  K. Otto, Purvin & Gertz, 21st World LP Gas Forum, 2008 Seoul, Korea.
16 WLPGA, Statistical Review of Global LP Gas 2008.
17 NERA  Economic Consulting Report on the Competitive Context of the European Petroleum Refining Industry in Light of 

the ETS.



1.3  contributing to Europe’s competitiveness and its Social and Economic 
development

•		  A dynamic and competitive Energy Sector

    A dynamic private sector: The sector is predominantly 
composed of smes, usually operating on a regional ba-
sis. In addition, many large, global LPG distributors are 
private companies of European origin. 

    A liberalized internal market: Since the start of its 
development, the European LPG sector has been libe-
ralized in nearly all EU Member States18. 

    A competitive sector: The LPG industry is highly com-
petitive and develops new services for the benefits of 
domestic	and/or	commercial	end-users.	 Its	highly	ef-

fective organization and logistics management have 
allowed European distributors to capture a substantial 
market share overseas.

    An innovative sector: The LPG sector is constantly 
pursuing cooperation in R&D with partners, particularly 
in the energy appliance industry.

    A developer of standards and norms: Over a period 
of decades, the European LPG industry has developed 
a comprehensive set of technical standards and norms 
that are currently used worldwide as global references 
for best practices. 

T h E  L P G  I N d U S T R y  R O A d m A P

18    Full liberalization has yet to be achieved in Spain and Belgium as regards LPG pricing
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•		  A Motor for Social and Economic 
development in Europe and its Regions

    A source of employment: The LPG sector is highly la-
bour intensive in comparison with other energies, and 
therefore generates substantial employment for skilled 
labour. The LPG industry is comprised of 150,000 di-
rect and indirect employees. Growth of the LPG in-
dustry will inevitably lead to a corresponding increase 
in employment.

    An accessible energy: LPG is a clean and efficient 
energy, available to businesses and citizens all across 
Europe at a competitive price. The flexible LPG distribu-
tion network (for automotive, industrial and domestic 
uses) is established everywhere, including areas beyond 
the reach of energy grids.

    A regional development booster: LPG plays an im-
portant role in regional, economic and social develo-
pment, as it allows for activity and development to 
take place throughout Europe, even in mountainous 
regions, islands, and other areas characterized by low 
population density. 

    In rural areas without access to natural gas, LPG serves 
as a reliable backup to renewable sources, thereby 
facilitating decentralised energy production and acce-
lerating the proliferation of renewable technology.

    A socially-responsible sector: European LPG distri-
butors play a key role in developing countries by ex-
panding access to energy, even in remote areas – in 
numerous countries with the support of the UNDP  
(United Nations Development Program). Similar projects 
are being undertaken in cooperation with renewable 
energy distribution companies in remote villages.

    A disseminator of best practices: The LPG sector ma-
kes a consistent effort to spread energy management 
and safety best practices in the new EU Member States 
and abroad. Indeed, standards and norms developed 
by the European LPG industry help form the basis of na-
tional legislation in countries around the world. These 
ongoing efforts reflect the industry’s commitment to 
safety and the protection of both employees and end-
users.

    Quality of life: As a low carbon and particulate energy 
able to replace less clean sources, LPG helps to reduce 
the social cost of energy use and increases the welfare 
of the European population.

    raising awareness: As LPG distributors are in direct 
and regular contact with end-users, they are able to 
help raise public awareness of the importance of ef-
ficient and sustainable energy consumption practices.

T h E  L P G  I N d U S T R y  R O A d m A P
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How LPG supports Europe in meeting  
its Energy Challenges

chALLenGe LPG’s contriBution

    Ensuring the Protection  
of the Environment and  
Human Health

•	Low	carbon	emissions

•		Excellent	record	on	air	pollution	helps	protect	
human health and reduces the burden on national 
health systems

•		no	harmful	impact	on	soil	and	marine	environment

•	Does	not	generate	waste

•		Limited	fugitive	emissions	and	with	negligible 
impact on environment and human health 

•		Particularly	suitable	for	use	with	low	energy	
consumption devices

•		Increased	uptake	of	LPG	means	less	of	the	waste	and	
environmental damage associated with flaring 

    Ensuring the Security of  
Europe’s Energy Supply

•		Ongoing	development	of	production	and	
distribution capacity
•		Excellent	prospects	for	long-term	availability

•		Low	vulnerability	to	supply	disruptions

•		A	fluid	trading	market

•	Wide	range	of	storage	options

•		An	excellent	energy	option	in	a	crisis	situation

•		Increases	the	diversity	of	Europe’s	energy	mix

    Stimulating Competitiveness and  
Economic	/	Social	Development	 
in Europe

•	A	dynamic	sector	composed	largely	of	SMEs

•		A	liberalised	and	highly	competitive	internal	market

•		A	contributor	in	technological	innovation	and	the	
development of safety standards and norms

•	A	significant	source	of	employment

•		A	provider	of	energy	for	remote	areas,	thereby 
a booster regional development

•		Serves	as	a	backup	to	renewables	in	remote	areas

•		A	socially	responsible	sector	promoting	safe	and	
efficient use of energy through exchange of best 
practices and communication with end-users

T h E  L P G  I N d U S T R y  R O A d m A P
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The WETO-H2 study includes 3 hypothetical scenarios (or 
“cases”); a “reference case scenario”, a “carbon constraint 
scenario” and a “hydrogen scenario”19. AEGPL has opted to 
base its assumptions on the “carbon constraint scenario” 
as it seems the most realistic option, particularly in light 
of the European Union’s adoption in December 2008 of a 
package of measured aimed at achieving the targets of 
20% minimum reduction of greenhouse gas emissions, 
a 20% increase in energy efficiency, and a 20% share for 
renewable energy by 202020. 

carbon constraint case21(ccc)
This scenario outlines the prospects for most energy 
sources and assumes that public authorities will pursue 
strong policy initiatives aimed at reducing CO

2
 emissions.

While LPG is not specifically identified, its two primary 
energies of origin – oil and gas – are thoroughly analysed, 
allowing the LPG industry to identify its own positioning 
in the global energy mix.

•		  Growth Assumptions

•	 world population is expected to grow to 8.1 billion 
in 2030, with a slowdown that anticipates stabilisation 
in the second half of the century.

•		economic growth	 slows	 down,	 from	 3.5%/yr	 in	 
1990-2010,	to	2.9%/yr	in	2010-2030.

•	 oil reserves: Identified reserves amount to 1,100 Gbl; 
unidentified resources to 600 Gbl (N.B. oil cumulative 
prod. today = 900 Gbl). Progress in recovery: Ultimate 
Recoverable Resources are increased from 2,600 Gbl 
today to 3,200 Gbl in 2030.

PART II.   Future ProsPects For the  LPG sector

2.1  overall volume trends: the WETo-h2 scenarios

The LPG industry wants to reinforce 
its role in meeting some of the 
world’s most pressing challenges: 
reducing human impact on the 
environment, protecting human 
health, and ensuring a secure energy 
supply.

doubling LPG’s contribution to the 
energy mix in Europe will significantly 
boost the positive impact of LPG on 
its users and society as a whole.

In order to determine the role that it can play in the future, 
the LPG industry needs to understand what tomorrow’s 
energy landscape will look like.

The European Commission’s Directorate-General for 
Research has published a comprehensive update of an 
energy scenario already used for policy development at 
European and national levels: the WETO-H2

 study18.

The trends outlined in the WETO-H2 study are consistent 
with those identified in other major prospective studies 
such as the IEA World Energy Outlook and the UN World 
Economic Situation and Prospects. Furthermore, while 
differing views, notably on prospects for nuclear and 
renewables, do lead to divergent forecasts for the 2050 
horizon, there is a widespread consensus regarding 
expected developments up to 2030.

T h E  L P G  I N d U S T R y  R O A d m A P

18   The 2003 WETO study served as a basis for the European Commission’s 2007 Strategic Energy Review.
19  The “carbon constraint scenario” assumes strong policy initiatives aimed at CO

2
 reduction and the “hydro-

gen scenario” assumes a significantly increased role for hydrogen.
20  As agreed between the European Council and Parliament in December, 2008 and officially adopted by 

the Council on April 6th, 2009..
21  As AEGPL’s scenario is up to 2030, the analysis is limited to this time frame.
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PART II.   Future ProsPects For the  LPG sector •		  Energy consumption: 1/4 from  
non-fossil fuel in the world and nearly 
1/3 in Europe in 2030

    world energy consumption increases by 54% by 
2030 from all energy sources to reach 15 Gtoe per 
year. Fossil fuels provide 76% of this total (coal 19%, 
natural gas 25%, oil 32%) and non-fossil sources 24% 
(renewable 10% and nuclear energy 14% approx.).

    After 2030, world consumption of fossil fuel sources 
decreases in absolute terms, whereas consumption 
of nuclear and res rises. By 2050, world energy de-
mand exceeds 19 Gtoe per year. 

    In 2030, Japan, north America and europe account 
for around 36% of world energy consumption (Europe 
standing at approx. 14%).

    In Europe, energy consumptiton grows slower (by 
around 8%) and accelerates after 2030. With the rise 
of nuclear consumption after 2020, non-fossil energy 
sources will provide approx. 31% of primary energy 
consumption in 2030 (with renewable energy accoun-
ting for only 10% of energy consumption in Europe, i.e. 

half the EU’s target for 2020).

•		  fossil fuel Supply: ongoing growth 

    oil and gas supplies continue to grow (until 2030 
for oil and until 2040 for gas). The scenario assumes 
that prices of oil and natural gas on the international 
market	will	be	at	60	$/boe	for	oil	and	55	$/boe	for	gas	
in 2030.

•		  Electricity Production: balanced share 
between carbon and non-carbon 
sources in 2030

    Until 2030, coal, gas and oil account for more than 
50% of world electricity production, with gas share 
increasing (up to 27% in 2030).

    in europe, electricity generation from fossil sources 
is stable until 2030 (44%, with greater share for gas - 
27% - and lower share for coal). As non-fossil sources 
are concerned, the revival of nuclear after 2020 and 
growth in RES electricity are forecasted.

    Between 2030 and 2050, world electricity consump-
tion jumps by approx. 67% (from 35.000 TWh up to 
58.000 TWh) due to the growth of nuclear and RES (RES 
and nuclear reaching approx. 68% of world electricity 
production in 2050, while gas’ share drops to 17%). In 
this scenario, hydrogen is expected to develop mo-
destly after 2030, accounting for approx. 3% of final 
electricity consumption in 2050.

•		  co2 Emissions: peak in 2015-2025

    World levels of CO
2
 emissions will increase by more 

than 20% until 2010, before stabilising until 2025 and 
falling after 2025.

    European emissions will be stable until 2010, and will 
then decrease by 25% by 2030 (then by a further 22% 
between 2030 and 2050).  

Evolution of European 
Energy consumption  

2001-2030  
ccc  (Mln. Toe) 

T h E  L P G  I N d U S T R y  R O A d m A P

Evolution of European Final Energy Consumption 2001-2030 CCC  (Mln. Toe) 
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2.2  LPG’s Volume objectives
The three scenarios of the European Commission, the IEA 
and the UN show comparable trends for the period en-
ding in 2030.

As an immediately available energy with strong prospects 
for long term growth, LPG is already an integral part of 
the European energy mix. The LPG industry is ready and 
prepared to increase its share in the future. 

On key issues such as environment and human health 
protection, external energy dependency and European 
competitiveness, the contribution of LPG – significant in 
qualitative terms but quantitatively quite modest today –  

could be rapidly increased through close cooperation 
between the industry and European decision-makers.

Internal AEGPL studies, supported by external consultants’ 
research, demonstrate that it would be possible to dou-
ble LPG’s share of total european energy consumption 
by 2030. With 8% average growth in European energy 
consumption for 2001-203022 and an appropriate regula-
tory framework, LPG could increase its share from the 
current 1.9% to 3.8%, representing a jump from 31 mil-
lion tons to 66 million tons.

22   European Commission, DG Research, World Energy Technology Outlook-2050 (WETO-H2), EC, Luxembourg, 2006.

Evolution Inland consumption Projections for Principal Energy Sources in Europe (WETo-h2, carbon constraint case)

europe consumption (mln. toe) 2001 2010 2020 2030

Coal, lignite 359 354 255 257

Oil (vol) 734 685 659 624

Gas (vol) 429 538 598 541

Biomass and waste 87 131 169 213

Others 313 314 324 440

Energy (vol) 1,921 2,023 2,005 2,075

Growth of energy consumption (∆%) 5.3% -0.9% 3.5%

Growth	y/2001	(∆%) 5.3% 4.4% 8%

LPG Consumption (vol) 36 40 57 78

LPG Consumption (vol in Mln. MT) 31 34 48 66

LPG Annual growth (∆%) 10% 43% 37%

LPG	Growth	y/2001	(∆%) 10% 57% 115%

LPG Market share (%) 1.9% 2.0% 2.8% 3.8%
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PART III.    trAnsForminG LPG’s PotentiAL into A reALity

The doubling of LPG’s participation in the european 
energy mix is a realistic and worthwhile objective 
that will yield considerable benefits for society.  
the preconditions necessary for LPG to fulfil its 
potential are in place. 

3.1  Guiding Principles to Ensure that LPG’s Potential is Realized
    Each energy source should be used for the application 

to which it is best suited according to its sustainability, 
availability, efficiency, the end-users’ needs as well as 
the protection of the environment and human health. 

    Energy impacts should be analysed on a complete 
life-cycle/well-to-use	basis.	this	approach	should	be	
consistently employed when comparing the relative 
performance of different energy sources. Energies’ ex-
ternalized costs should be integrated in a transparent 
way in order to facilitate meaningful comparisons. 

    A rapid and sustainable development is only possible 
through close cooperation between the LPG industry, 
application manufacturers and public authorities, pri-
marily in terms of R & D. 

    Public authorities have a responsibility to promote the 
growth of clean alternative energies, particularly those 
suffering from a lack of awareness among the public.

    In order to function effectively, European industry requi-
res an environment conducive to investment. This can 
only be ensured with a clear and long-term fiscal and 
regulatory framework, valid throughout the EU. 

    These regulations should be firm enough to ensure 
that they meet their objectives while still respecting the 
principle of proportionality.

    The LPG industry has a responsibility to invest in the 
expansion of its distribution capacity to help Europe 
meet its energy needs. 

T h E  L P G  I N d U S T R y  R O A d m A P

however, diffusion of energy technology depends 
not only on technical capacity and economic 
competitiveness, but also on a set of non-technical 
factors; most notably, effective cooperation 
between industry and public authorities.
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3.2  A Solid Base for Rapid and Substantial Growth

3.3  Areas of high Growth Potential for LPG
Political decision-makers and the LPG industry should coo-
perate to identify the sectors where LPG’s potential contri-
bution to meeting Europe’s primary energy challenges is 
most apparent. 

The 4 key sectors where joint action seems most likely to 
yield rapid and signifi cant results are the following:

    indoor applications sector: LPG is a clean and easy 
option	 for	 replacing	 less	 effi		cient	 and/or	 less	 clean	
conventional energies. This substitution has an imme-
diate and positive impact on global climate change, 
local environment and human health. 

    Automotive: LPG is already the leading alternative 
energy for passenger cars in Europe. With appropriate 
leadership from public authorities, LPG could make a 
substantial breakthrough by partially replacing tradi-
tional fuels. 

    Agriculture:  LPG could partially replace harmful pesti-
cides and conventional fuels, notably diesel.

    industry: Though less concentrated in this sector, the 
opportunities for LPG to contribute to human health 
and environment protection are signifi cant, particularly 
in the new EU Member States.

The prerequisites for LPG to achieve its ambitions and play 
a greater role in Europe’s energy mix are already in place.

    Availability of the product and network: The LPG dis-
tribution network is highly fl exible and already in place. 
Growth of the LPG industry will inevitably result in a rise 
of employment and training activities. 

Supply Perspectives until 2015
As shown by Purvin and Gertz (P&G) the global LPG market 
appears	set	to	remain	«	long	»	for	the	foreseeable	future.	

In 2008, consumption of LPG as a fuel (domestic, commer-
cial, automotive, industrial) accounted for 165 million out of 
a total of 230 million Tons, while the remaining 65  million 
served as petrochemical and refi nery feedstock. Without the 
implementation of any particular strategy to promote the use 
of LPG as a fuel, 75 million tones would be used for petroche-
mical and refi nery feedstock each year; an unfortunate fact 
given the clear need to optimize and rationalize the use of 
energy resources at both European and global level.

    Progressive infrastructure investment: Existing 
infrastructure can support substantial growth of the 
industry, eliminating the need for massive investment. 
The industry is nevertheless prepared to make further 
investment to provide secure and safe energy for Eu-
rope, where necessary.

    There are no technological obstacles to rapidly in-
creasing production volume.

    A complete set of sophisticated safety standards 
and regulations are already in place.

Global Base, Million Tonnes

T h E  L P G  I N d U S T R y  R O A d m A P

World LPG Demand, Million Tonnes
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Consumption of LPG in the Res/Com and Chemical 
Sectors Continue to Dominate the Global Market

World LPG Demand, Million Tonnes
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europe consumption (000 mt) 2001 2030

Domestic 12,313 40% 19,000 29%

Agriculture 923 3% 3,000 5%

Industry 5,233 17% 10,000 15%

Automotive 4,925 16% 25,000 38%

Petrochemistry 7,388 24% 9,000 14%

Total 30,783 100% 66,000 100%

Taking  
into consideration the 

measures listed below, 
the participation of  

the 4 key sectors would 
vary considerably from  

2001 to 2030

3.4  concrete Measures to Ensure that LPG fulfils its Potential
An important first step would be to develop a structure to 
facilitate cooperation between industry and public authori-
ties (European and national level). This could take the form of 
an Alternative Clean Gases Platform, working in cooperation 
representatives of the European Commission..

An important first step would be to  increase the availability 
and thoroughness of energy statistics in Europe. This could 
be ensured by the establishment of a european energy 
observatory, whose role would be not only the collection 
of statistics but also the issuing of analysis and recommen-
dations.

In terms of LPG-specific measures, 3 levels of methodology 
can be envisioned for each of the industry’s 4 key sectors 
(Indoor applications, Automotive, Agriculture, Industry):

 
Stimulation of demand for clean and immediately available 
energies by public authorities;

 
Initiatives by both industry and government specifically 
aimed at promoting LPG for applications in which it can 
serve as a clean substitute for othe r conventional fuels;

 
Measures by the european LPG industry to ensure 
an appropriate supply and distribution capacity 
commensurate with this increasing demand.

LeveL A.

LeveL B.

LeveL c.

T h E  L P G  I N d U S T R y  R O A d m A P
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•		 Indoor applications sector  
(mainly domestic)
This sector, which comprises space and water heating as 
well as cooking, is characterised by an extremely high rate 
of energy consumption. It is the sector in which LPG can 
make the most significant contribution to protecting the 
environment and human health. 

In order to take full advantage of these facts, numerous 
measures need to be undertaken both by public 
authorities and the European LPG industry itself. Such 
measures would have a considerable impact as this sector 
represents approx. 20% of the LPG industry’s projected 
growth up to 2030.

 
Public authorities have a clear interest in stimulating 
demand for clean and efficient energy in both new 
and existing buildings. As a complement to its existing 
legislation on the use of renewables in buildings, the EU 
should stimulate the use of other clean energies as well. 
LPG offers immediate benefits in terms of environment and 
human health protection as it is already fully operational. 
This approach is equally valid in homes, offices and 
industrial premises.

 
In certain specific cases, there is significant scope to 
enhance LPG’s contribution to the pursuit of Europe’s 
energy and environmental goals through joint investment 
in R&D. Areas of particular interest include the development 
of more efficient heat and power systems, integrated solar 
thermal and LPG systems, and the creation of an innovative 
system integrating photovoltaic, solar thermal and LPG. 

Such a system would meet all energy needs of domestic 
end-users,	including	electricity,	space/water	heating	and	
cooking. 

In cooperation with public authorities, the LPG industry 
should disseminate information for existing and 
prospective energy-users on energy efficiency and the 
benefits of using LPG.

 
Provided it receives appropriate signals and support 
in terms of public policy, the European LPG industry 
is committed to making the necessary investments to 
ensure adequate levels of LPG supply. This would imply 
the expansion of the LPG distribution network, notably 
to isolated areas (in which the potential of LPG to replace 
other, higher-polluting energy sources remains higher-
polluting).

In addition to the highly flexible system of distribution by 
truck, the development of local pipe networks represents 
a new option for the end-user, comparable to natural gas 
in urban areas. Such a system would inevitably contribute 
to the economic development of Europe’s rural zones. 
Furthermore, the close contact between LPG distributors 
and end-users is highly conducive to the promotion of 
awareness of potential for energy savings.   

LeveL B.

LeveL c.

LeveL A.

Clearly, the LPG industry can play an important role in the indoor applications sector. 

Industry estimates suggest that this sector could grow by 55% between 2001 and 2030. 

However, in order to transform this potential into a reality, a series of conditions, notably the 

improvement of existing applications, support in terms of R&D for the development of new 

applications and an enhanced degree of cooperation with innovative renewable energies, 

need to be met. As such, it is vital to put a structure in place to promote cooperation and 

exchanges between public authorities and relevant industrial actors.

« Industry estimates 
suggest that this  

sector could  

grow by 55% 
between 2001 and 2030 »  

T h E  L P G  I N d U S T R y  R O A d m A P
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•		 Automotive sector
This is the sector in which changes in public policy 
can have the most rapid and significant impact on the 
development of the European LPG industry. It is estimated 
that the automotive sector will account for almost 40% 
of the industry’s projected volumes by 2030. As outlined 
above, such growth would yield numerous important 
benefits such as improvement in urban air quality and 
reduced CO

2
 emissions from transport. Furthermore, 

LPG, with its extensive reserves derived from gas fields, 
is an ideal substitute for conventional liquid fossil 
fuels which cannot be easily replaced by renewables.  

There are three key types of initiative  
to be taken:

•  Encouraging consumers to switch from 
conventional fuels to clean alternatives such 
as LPG

•  Stimulating the modification (retrofitting) of 
existing vehicles from petrol-fuelled to LPG 
fuelled

•  Encouraging carmakers to place new ve-
hicles powered by LPG, mono-fuel, bi-fuel 
(LPG/petrol, LPG/biofuel) or hybrid (LPG/
electric) on the market

 
Public authorities have a clear responsibility to stimulate 
demand for clean and efficient alternative automotive 
fuels. As for LPG, a first and minimum step is to maintain 
the fiscal incentives already in place for the 7 million 
European consumers who have already opted for LPG as 
an automotive fuel. If more people are to make this switch, 
these incentives must be implemented throughout the EU 
in a homogenous manner. 

Additionally, the implementation of a harmonized annual 
registration tax based not only on CO

2
 emissions but also on 

performance in terms of other emissions such as NO
x
 and 

particulate matters should be given serious consideration.

An effective complement to such measures would be 
provisions for tax and financial incentives, encouraging 
the purchase of clean new vehicles and the installation of 
retrofit systems allowing petrol-fuelled cars to function with 
LPG. Indeed, an effective tax incentive for retrofit systems 
could stimulate a rapid changeover from petrol to LPG. 
The potential of such measures to reduce the impact of 
transport on the environment is significant.

Public procurement of clean gas-fuelled vehicles represents 
another effective tool for the development of LPG. The 
promotion of clean alternative fuels not only yields direct 
environmental benefits but also sets a positive example for 
citizens.  

 
As an automotive fuel, LPG has significant potential 
to contribute to the pursuit of Europe’s energy and 
environmental goals. In particular, existing technologies for 
latest generation engines and retrofit systems need to be 
continuously improved. Such improvements would require 
ongoing efforts by original equipment manufacturers, retrofit 
system producers and the LPG industry itself, in cooperation 
with the EU authorities. This R&D will be most efficient and 
effective if it is centralised in a dedicated research platform 
under the auspices of the European Commission.

 
In parallel to the engagement of public authorities, the 
LPG sector is firmly committed to making the necessary 
investment to ensure that Europe’s supply of LPG is 
maintained at a level commensurate with the anticipated 
growth in demand. It is a fundamental aspect of the 
European LPG industry’s mission to ensure that LPG is readily 
available to consumers throughout Europe.

Homogenous European standards for LPG automotive 
technologies should be developed. 

A further issue on which EU harmonization is both desirable 
and necessary is on LPG nozzles at filling stations. In the 
spirit of a genuinely internal market, all filling stations need 
to be equipped with the LPG Euro-filling nozzle. 

LeveL A.

LeveL B.

LeveL c.

T h E  L P G  I N d U S T R y  R O A d m A P
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•		 Agriculture sector
This sector is of particular importance for the LPG industry, 
as it tends to involve customers located beyond the reach 
of natural gas (methane) piped networks and sufficiently 
robust electricity grids. The heavy investment necessary for 
such infrastructure means that its development in remote 
and/or	sparsely	populated	areas	tends	to	be	unprofitable	
and impractical. As such, LPG, with its portability and 
flexible supply chain is an essential instrument for the 
facilitation of regional development.

A wide range of practical applications for LPG in agriculture 
already exists. Notable examples include its role in crop-
drying, poultry breeding, thermal desiccation, incineration, 
insect repellent, space (notably greenhouses) and water 
heating and the fuelling of farm vehicles. The challenge is 
to promote a broader dissemination of these techniques 
into all areas where they can make a tangible contribution 
by replacing conventional fuels. This expansion would 
allow the agricultural sector to contribute 4% of the 
European LPG industry’s overall growth up to 2030.

 
Public authorities could facilitate this growth by offering 
fiscal incentives to farmers purchasing devices powered 
by clean gases such as LPG. Additionally, the use of certain 
conventional fuels and chemicals (with harmful effects on 
soil, underground waters and human health) should be 
prohibited and the widespread use of LPG as an alternative 
should be encouraged.

 
As outlined above, numerous LPG-powered devices are 
already available. Nevertheless, these could be made more 
user-friendly and their efficiency and general performance 
could be improved through a modest investment in 
R&D.  

 
Naturally, the European LPG industry is prepared to 
complement cooperation from and with public authorities 
in this sector with strong commitments of its own. The LPG 
dealer/retail	network	will	need	to	be	enhanced	in	order	to	
respond to the anticipated growth in demand.  This will be 
achieved in large part through continuous investment in 
supply and storage capacity (bulk tanks and cylinders in a 
diverse range of sizes). 

The industry is also committed to the development of 
technical standards promoting the safe and efficient use 
of LPG in agricultural applications and the dissemination 
of information about techniques for achieving energy 
savings.

LeveL A.

LeveL B.

LeveL c.

Taken as a whole, the measures outlined above would 

yield numerous benefits, not only in terms of protecting the 

environment and human health but also providing a valuable 

contribution to rural development in Europe.

T h E  L P G  I N d U S T R y  R O A d m A P
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•		 Industrial Sector
LPG has an important role to play, not only in industry in the 
classic sense of the term but in a vast array of professional 
contexts in the secondary and tertiary sectors. Of these, 
notable examples include powering forklifts (both indoor 
and outdoor), aluminium dye-casting and other metal-
working, brick and cement drying, ceramics, distillation, 
food processing, glass production, industrial heating, waste 
incineration,	 laundry,	painting	 (drying/curing/removal),	
plumbing, roofing and thawing. With decisive action in 
each of these activities, the industrial sector could almost 
double its volumes from 2001 to 2030.

 
One of the important missions of public authorities is the 
promotion of industrial practices that ensure the safety 
of both end-users (safe and high-quality products) and 
workers (healthier working conditions). The EU should 
develop harmonized legislation promoting health and 
safety in a wide spectrum of industrial activities, to be 
applied and enforced throughout all EU Member States.

 
Clearly, LPG plays an important role in a wide range of 
sectors and sub-sectors of European industry, particularly in 
regions beyond the reach of conventional piped networks. 
Nevertheless, this role could be further developed through 
R&D in some of the above-mentioned LPG applications, 
contributing to economic and social development in 
regions across Europe. This R&D will be most effective if it 
is driven by active cooperation between public authorities 
and specialists within each specific sector of industrial 
application.

 
The existing LPG supply network already reaches most 
industrial customers in Europe. Nevertheless, a significant 
increase in demand for LPG in this sector would necessitate 
additional investment in the LPG industry’s delivery fleet. 
LPG distributors are ready to integrate this commitment 
into their investment budgets.  

Due to their direct contact with customers, LPG distributors 
are ideally suited to informing consumers of techniques 
generating energy savings and improving energy 
efficiency. As in other sectors, the LPG industry believes 
strongly in its responsibility to engage in this dialogue to 
the fullest extent possible.

LeveL A.

LeveL B.

LeveL c.

Expanding the role of LPG in industry throughout the EU yields 

the dual benefits of better protecting European consumers 

and workers and enhancing the quality and competitiveness 

of European goods. 

T h E  L P G  I N d U S T R y  R O A d m A P
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                 concLusion - A win/win oPerAtionAL PArtnershiP

The environmental, geopolitical and economic realities 
of the 21st century present an unprecedented array of 
challenges and opportunities for Europe. As evidenced 
by recent decisions taken by the European institutions, 
the need to develop a more secure, sustainable and 
competitive European energy model has never been so 
apparent.

Europe needs energy solutions that are as varied and 
diverse as the challenges it faces.   

The development of these solutions will require a 
consistent and concerted effort on the part of industry, 
consumers, national governments and the European 
institutions.

This Roadmap has demonstrated the capacity of the 
European LPG sector to play a meaningful role in the 
European energy mix, both now and in the future. It 
highlights domains in which LPG’s potential contribution 
is largest and outlines concrete actions to ensure that this 
potential is realized.

The document also makes clear the scale of the contribution 
that LPG can make to meeting such vital challenges as 
protecting human health and the environment, combating 
climate change and promoting regional development 
across Europe. Furthermore, it illustrates ways in which 
the use of LPG slows the depletion of fossil fuel resources 
and reduces Europe’s dependence on external energy 
sources.

These potential benefits can only be transformed into 
reality through a concerted engagement by all relevant 
stakeholders, industry and public authorities in particular. 
This engagement will need to take the form of strategic 
investment, development of improved supply and 
distribution chains, fiscal incentives, scientific research and 
enhanced communication. 

The European LPG industry is convinced that such 
improvements are not only possible but essential, and is 
committed to working together with all relevant actors in 
order to bring them to fruition.

T h E  L P G  I N d U S T R y  R O A d m A P
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                 concLusion - A win/win oPerAtionAL PArtnershiP
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                 APPendiX

euroPeAn commission’s weto-h2 worLd ProJections - cArBon constrAint cAse

Annual	/	%	change

1990 2001 2010 2020 2030 2050 1990/10 2010/30 2030/50

Key Indicators

Population (Millions) 5,245 6,113 6,792 7,496 8,082 8,864 1.3% 0.9% 0.5%

GDP (G$95) 29,880 42,224 59,524 81,559 105,390 164,090 3.5% 2.9% 2.2%

Per	capita	GDP	($95/cap) 5,697 6,907 8,764 10,880 13,107 18,513 2.2% 2.0% 1.7%

Gross	inland	cons/GDP	(toe/M$95) 290 236 205 165 144 118 -1.7% -1.7% -1.0%

Gross	inland	cons/capita	(toe/cap) 1.6 1.6 1.8 1.8 1.9 2.2 0.4% 0.3% 0.7%

Electricity	cons/capita	(kWh/cap) 1,832 2,077 2,557 2,934 3,500 5,268 1.7% 1.6% 2.1%

transport	fuels	per	capita	(toe/cap) 0.3 0.3 0.3 0.3 0.3 0.3 0.0% 0.1% 0.3%

CO
2
	emissions/capita	(tCO

2
/cap) 3.8 3.9 4.3 3.9 3.6 2.9 0.5% -0.8% -1.2%

% of renewables in gross inland cons 13 13.5 12.8 13.6 14.5 20.7 -0.2% 0.6% 1.8%

% of renewables in electricity 20 18.7 18.1 21.6 25.5 30.2 -0.5% 1.7% 0.8%

Primary Production (MToe) 8,834 9,836 12,338 13,634 15,488 19,614 1.7% 1.1% 1.2%

Coal, lignite 2,207 2,408 2,939 2,567 2,935 2,617 1.4% 0.0% -0.6%

Oil 3,234 3,487 3,939 4,550 4,959 4,895 1.0% 1.2% -0.1%

Natural gas 1,708 1,929 3,165 3,710 3,921 3,825 3.1% 1.1% -0.1%

Nuclear 525 671 739 977 1,452 4,257 1.7% 3.4% 5.5%

Hydro geothermal 216 232 275 327 368 441 1.2% 1.5% 0.9%

Biomass and wastes 939 1,101 1,261 1,398 1,603 2,745 1.5% 1.2% 2.7%

Wind, solar 0 7 21 104 250 836 21.9% 13.3% 6.2%

Gross inland consumption (MToe) 8,654 9,950 12,187 13,459 15,298 19,426 1.7% 1.1% 1.2%

Coal, lignite 2,201 2,352 2,939 2,567 2,935 2,617 1.5% 0.0% -0.6%

Oil 3,089 3,487 3,939 4,550 4,959 4,895 1.2% 1.2% -0.1%

Natural Gas 1,679 2,082 3,165 3,710 3,921 3,825 3.2% 1.1% -0.1%

Biomass and wastes 940 1,101 1,261 1,398 1,603 2,745 1.5% 1.2% 2.7%

Others 745 911 1,034 1,409 2,071 5,533 1.7% 3.5% 5.0%

final consumption (MToe) 6,267 7,102 8,290 9,202 10,197 11,801 1.4% 1.0% 0.7%

by source

Coal, lignite 869 670 913 921 941 648 0.3% 0.2% -1.9%

Oil 2,553 2,950 3,365 3,849 4,227 4,239 1.4% 1.1% 0.0%

Gas 985 1,137 1,340 1,418 1,506 1,443 1.6% 0.6% -0.2%

Electricity 826 1,092 1,494 1,892 2,432 4,015 3.0% 2.5% 2.5%

Biomass and wastes 855 1,004 926 856 790 855 0.4% -0.8% 0.4%

Heat 179 249 250 251 253 257 1.7% 0.1% 0.1%

Hydrogen 0 0 3 15 48 345 15.2% 10.3%

by sector

Industry 2,416 2,639 3,181 3,372 3,628 3,627 1.4% 0.7% 0.0%

Transport 1,432 1,717 1,866 2,052 2,250 2,635 1.3% 0.9% 0.8%

Household, Service, Agriculture 2,418 2,746 3,243 3,778 4,320 5,539 1.5% 1.4% 1.3%

Electricity Generation (TWh) 11,859 15,468 21,139 26,851 34,587 57,812 2.9% 2.5% 2.6%

Thermal, of which: 7,609 10,074 14,696 17,656 20,942 21,683 3.3% 1.8% 0.2%

Coal 4,422 5,848 7,606 7,348 9,114 9,016 2.7% 0.9% -0.1%

Gas 1,705 2,934 5,840 8,641 9,438 9,640 6.4% 2.4% 0.1%

Biomass and wastes 150 155 442 836 1,684 2,649 5.6% 6.9% 2.3%

Nuclear 2,013 2,653 3,048 4,224 6,449 19,862 2.1% 3.8% 5.8%

Hydro+Geothermal 2,231 2,703 3,198 3,806 4,284 5,128 1.8% 1.5% 0.9%

Solar 1 1 7 18 213 2,326 12.1% 18.9% 12.7%

Wind 4 37 188 1,141 2,642 7,336 21.4% 14.1% 5.2%

Hydrogen 0 0 2 6 56 1,477 17.4% 17.8%

hydrogen Production (Mtoe), of which: 0 0 4 17 61 585 15.4% 11.9%

Coal 0 0 1 2 2 2 3.6% -1.0%

Renewables 0 0 1 10 49 469 23.5% 12.0%

Nuclear 0 0 0 0 1 107 15.3% 30.0%

co2 Emissions (Mt co2), of which: 20,161 23,566 29,027 29,180 29,460 25,459 1.8% 0.1% -0.7%

Electricity generation 7,433 8,932 10,577 8,892 7,413 4,454 1.8% -1.8% -2.5%

Industry 4,653 4,812 6,046 6,159 6,400 4,837 1.3% 0.3% -1.4%

Transport 3,982 5,056 5,439 5,861 6,184 5,850 1.6% 0.6% -0.3%

Household, Service, Agriculture 3,191 3,196 4,103 5,162 5,953 6,617 1.3% 1.9% 0.5%

co2 Sequestration (Mt co2) 0 0 0 1,275 4,064 6,442 2.3%

NB : Oil consumption in international  bunkers is accounted for in gross inland consumption at world level (but not at regional levels). The related emissions are included in the world total CO2 Emissions (MtCO2 ).
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Annual	/	%	change

1990 2001 2010 2020 2030 2050 1990/10 2010/30 2030/50

Key Indicators

Population (Millions) 564 588 599 605 606 586 0.3% 0.1% -0.2%

GDP (G$95) 8,373 10,312 12,660 15,900 19,079 25,194 2.1% 2.1% 1.4%

Per	capita	GDP	($95/cap) 14,849 17,533 21,124 26,260 31,496 43,005 1.8% 2.0% 1.6%

Gross	inland	cons/GDP	(toe/M$95) 212 186 160 126 109 98 -1.4% -1.9% -0.5%

Gross	inland	cons/capita	(toe/cap) 3 3.3 3.4 3.3 3.4 4.2 0.4% 0.1% 1.1%

Electricity	cons/capita	(kWh/cap) 4,206 4,995 5,790 6,625 7,813 11,799 1.6% 1.5% 2.1%

transport	fuels	per	capita	(toe/cap) 0.5 0.6 0.6 0.6 0.6 0.6 0.6% -0.1% -0.2%

CO
2
	emissions/capita	(tCO

2
/cap) 7.7 7.4 7.4 6.2 5.4 4.4 -0.2% -1.6% -1.1%

% of renewables in gross inland cons 6 7.5 9.8 12.9 15.9 21.3 2.9% 2.5% 1.5%

% of renewables in electricity 18 20.4 21.0 25.4 29.2 29.1 0.7% 1.7% 0.0%

Primary Production (MToe) 1,115 1,196 1,283 1,050 1,109 1,688 0.7% -0.7% 2.1%

Coal, lignite 393 240 220 160 153 113 -2.9% -1.8% -1.5%

Oil 224 313 309 174 103 61 1.6% -5.3% -2.6%

Natural gas 190 244 310 225 201 216 2.5% -2.1% 0.3%

Nuclear 209 254 246 233 322 770 0.8% 1.4% 4.4%

Hydro geothermal 44 54 55 59 61 64 1.1% 0.5% 0.3%

Biomass and wastes 53 87 131 169 213 338 4.6% 2.5% 2.3%

Wind, solar 0 3 11 31 56 126 29.0% 8.3% 4.2%

Gross inland consumption (MToe) 1,773 1,921 2,023 2,005 2,075 2,479 0.7% 0.1% 0.9%

Coal, lignite 481 359 354 255 257 192 -1.5% -1.6% -1.4%

Oil 681 734 685 659 624 514 0.0% -0.5% -1.0%

Natural Gas 300 429 538 598 541 472 3.0% 0.0% -0.7%

Biomass and wastes 53 87 131 169 213 338 4.6% 2.5% 2.3%

Others 258 313 314 324 440 961 1.0% 1.7% 4.0%

final consumption (MToe) 1,263 1,377 1,412 1,402 1,408 1,483 0.6% 0.0% 0.3%

by source

Coal, lignite 156 82 79 58 54 36 -3.3% -1.9% -1.9%

Oil 575 648 614 595 569 471 0.3% -0.4% -0.9%

Gas 235 288 309 288 255 206 1.4% -1.0% -1.1%

Electricity 204 253 298 345 407 594 1.9% 1.6% 1.9%

Biomass and wastes 44 60 63 63 64 79 1.8% 0.1% 1.0%

Heat 50 47 48 49 50 53 -0.2% 0.2% 0.3%

Hydrogen 0 0 1 4 10 45 13.1% 8.0%

by sector

Industry 493 472 488 456 447 425 -0.1% -0.4% -0.3%

Transport 308 381 372 372 366 342 0.9% -0.1% -0.3%

Household, Service, Agriculture 462 525 552 574 595 716 0.9% 0.4% 0.9%

Electricity Generation (TWh) 2,845 3,489 4,170 4,806 5,673 8,803 1.9% 1.6% 2.2%

Thermal, of which: 1,540 1,823 2,387 2,768 2,884 2,673 2.2% 0.9% -0.4%

Coal 1,070 1,006 1,054 882 969 781 -0.1% -0.4% -1.1%

Gas 230 577 1,112 1,1611 1,545 1,492 8.2% 1.7% -0.2%

Biomass and wastes 15 51 108 192 315 361 10.4% 5.5% 0.7%

Nuclear 801 1,006 1,017 1,006 1,432 3,612 1.2% 1.7% 4.7%

Hydro+Geothermal 503 633 643 681 706 746 1.2% 0.5% 0.3%

Solar 0 0 0 3 29 593 15.5% 27.2% 16.4%

Wind 1 27 123 347 608 859 28.8% 8.3% 1.7%

Hydrogen 0 0 0 1 15 321 25.2% 16.6%

hydrogen Production (MToe), of which: 0 0 1 4 13 93 13.9% 10.5%

Coal 0 0 0 0 0 0 4.5% -1.2%

Renewables 0 0 0 3 11 64 20.0% 9.1%

Nuclear 0 0 0 0 0 28 14.2% 27.8%

co2 Emissions (Mt co2), of which: 4,360 4,367 4,445 3,760 3,278 2,566 0.1% -1.5% -1.2%

Electricity generation 1,608 1,519 1,586 1,100 804 582 -0.1% -3.3% -1.6%

Industry 961 765 742 609 552 407 -1.3% -1.5% -1.5%

Transport 826 1,122 1,086 1,055 988 742 1.4% -0.5% -1.4%

Household, Service, Agriculture 828 800 792 777 731 664 -0.2% -0.4% -0.5%

co2 Sequestration (Mt co2) 0 0 0 353 609 595 -0.1%

NB : In the WETO-H2 study, Europe includes the EU-27 as well as Albania, Bosnia-Herzegovina, Croatia, Iceland, Macedonia, Montenegro, Norway, Serbia, Switzerland and Turkey.
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