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FOREWORD

In compliance with the provisions of the French "Energy transition for green growth" law,
the transmission and distribution network operators have hereby jointly published, for the
first time, a multi-annual gas demand adequacy report for France. This document was
drafted following a dual consultation process involving, on the one hand, transmission and
distribution system operators that coordinated their analyses to produce a single reference
document and, on the other hand, external stakeholders that represent the civil society,
economy and public departments.
This adequacy report comprises three scenarios: a reference scenario, which is in line with
the aims of the "Multi-annual energy programme" (PPE), flanked by a high and a low
scenario.

Gas: a vital source of energy for the energy transition process
According to the reference scenario, by 2035, the number of gas-heated housing units
should increase by around 1.4 million and the volume of gas-heated tertiary space could
increase by 108 million m 2. With regards to industrial processes and electricity production,
the economic and environmental competitiveness of gas - particularly in terms of CO2 and
particle emissions - makes it a solution for the future, especially as a substitute for energy
sources that are highly carbonated, such as fuel oil and coal. The aforementioned increase
in the use of gas in terms of the number of housing units, tertiary spaces and industrial sites
is concomitant with a reduction in the total gas consumption: 385 TWh in 2035 (reference
scenario) compared with 461 TWh in 2015; this is due, in particular, to the reduction in unit
consumption and the progress made in terms of energy efficiency. This reduction in total
volume frees up the transmission and distribution capacity, thereby enabling the existing
networks to open themselves up and give more support to the development and production
of renewable gas sources.
Natural gas - the fossil fuel that emits the least carbon and the preferred partner of
renewable energy sources - thereby confirms its ability to play a major role in fulfilling the
ambitious targets set by the Energy transition for green growth law.

According to the reference scenario, the rise in the number of gas network users is
accompanied by a reduction in unit consumption due to the greater efficiency of highperformance gas systems and, consequently, a reduction in the volume of gas transmitted.
Covering more than 80% of France's population and already designed to respond to a
winter that could occur every 50 years, the gas network's transmission capacity lets the
network open itself up to new uses, such as sustainable mobility, and new forms of
decentralised energy production, whether it’s biomethane, with the development of
decentralised injection sites, or high-performance equipment such as cogeneration plants,
micro-cogeneration plants, gas heat pumps or fuel cells. As a result and looking ahead,
these solutions which are decentralised and key to meeting local challenges, force the
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Gas and gas infrastructure at the heart of decentralised energy management
for the regions

network to adopt a more dynamic management system that is supported by the introduction
of smart gas grids, thereby shifting the network towards a circular economy logic and
making it an element that complements the gas and electricity systems serving the regions
and local authorities.

Gas-powered mobility: a real alternative with a future for the transport
sector's energy mix
Natural gas for vehicles (NGV) is either gaseous (CNG) or liquid (LNG). Worldwide, CNG
is used by more than 20 million vehicles, making it the most widely-used fuel source which
is an alternative to oil-based fuels. In contrast, in France, CNG is used by around 14,000
vehicles (less than 1 TWh), even though the development of gas-powered vehicles is
entirely consistent with current and future environmental goals. Initially focused on the
captive fleet market (particularly, HGVs, coaches, buses and household waste collection
trucks), this development should contribute to an adequate meshing of fuel stations reliant
on a gas grid that is already present in most of the country and made up of fuel supply
stations that rely on the availability of a gas network that is present in most of the country.
According to the reference scenario, the introduction of a pricing system that incentivizes
the use of renewable gas in the form of NGV, known as "bioNGV", combined with a tax
that makes gas very competitive in comparison with other fuel sources, could push gaspowered mobility up to 24 TWh by 2035.

An ambitious target: 10% of the gas used in 2030 from renewable sources
At the end of September 2016, a total of 24 sites injected biomethane into the network in
France: 20 sites on the network operated by GRDF, one on the GRTgaz network, one on
the TIGF network and two on the Réseau GDS network. Although a promising start,
support for the sector shall have to be stepped up if the 8 TWh target is to be reached by
2023 (as laid down in the PPE) and if the 10% renewable gas consumption target is to be
reached by 2030. Regulations and taxes will have to be adapted in order to incentivise the
use of renewable gas in its most environmentally friendly use, notably as a fuel for
transport. According to the reference scenario, adapting the support given to the sector particularly through the introduction of funding support mechanisms - would enable 29
TWh of renewable gas to be injected by 2035.

Reference scenario reflects the Multi-annual energy programme (PPE) guidelines
According to the reference scenario, by 2023, the gas consumption in mainland France will
have fallen by 16% compared with gas consumption in 2012. This fall reflects the
guidelines and targets set by the PPE.
The forecasts highlight the major role that can be played by gas and the distribution and
transmission networks in the energy transition process, including the highly efficient and
competitive use of gas in the residential, tertiary and industrial sectors, electricity production
and transport. Success will largely depend on the support provided by public authorities for

the development of biomethane and gas as a fuel source for transport; these sectors are still
emerging in France, in contrast to other large European countries.

GRDF (Gaz Réseau Distribution France) is the
primary natural gas distribution network operator in
France and has the longest network in Europe:
196,940 km. GRDF serves almost 11 million
consumers spread over 9,500 towns and cities in
France. The distribution network, a highly efficient,
innovative and economical tool for local
authorities, enables the integration of more and
more renewable sources such as green gas and, in
particular, biomethane, the introduction of new
applications such as natural gas for vehicles (NGV)
and bioNGV, as well as greater control over energy
consumption. The network's coverage, its
complementarity with other networks and technical
possibilities make it a major contributor to the
energy transition process; the network can also be
used to tackle the challenges faced by local
authorities.

A professional union of municipal gas and related
companies, SPEGNN is made up of 29 local gas
companies that actively promote natural gas and
biomethane. In addition to their desire to entrench
the safety, quality and continuity requirements,
which have always been essential components of
the public gas distribution policy, SPEGNN
members, in line with the role entrusted to them by
local authorities, are local bodies that are fully
involved in the energy transition process.

GRTgaz is one of the European leaders in natural
gas transmission and a world expert in gas
transmission networks and systems. In France,
GRTgaz owns and operates 32,300 km of
underground pipelines and 27 compressor stations
to transmit natural gas between suppliers and
consumers (distributors or industrial firms directly
connected to the transmission network). GRTgaz
fulfils a public service role to guarantee security of
supply to consumers and also sells transmission
services to network users. As an actor involved in
the energy transituion, GRT gaz invests in
innovative solutions to adjust its network and to
reconcile a competitive and safe supply with
environmental conservation..

TIGF is a European gas player that is involved in
the life of its region. Fully integrated into the local
industrial landscape, TIGF is a company on a
human scale that has been present in the south-west
of France for the past 70 years. Their ambitions are
twofold : the transmission and the storage of gas.
TIGF supplies gas to the public distribution
networks and to industrial consumers in the southwest region and in the rest of France. Standing at
the heart of interconnection points between France
and Spain, and halfway between gas reserves in the
North Sea and gas reserves in Algeria, TIGF
occupies a strategic location in Europe.

The country's gas transmission and distribution networks serve almost 10,000 towns and
cities and more than 11 million customers throughout France every day, regardless of the
circumstances.
Today, these networks stretch over 240,000 km (six times the circumference of the Earth)
and cover 80% of the country's population. Thanks to their design, the networks offer a
very high conveyance capacity, enabling them to respond to a significant increase in

Map of the gas transmission and
distribution networks
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demand and even the development of new uses.

BACKGROUND AND
METHODOLOGICAL
CONSIDERATIONS

_ 1. BACKGROUND
The Energy transition for green growth law, enacted on 17 August 2015, amends section
L.141-10 of the Energy code. It makes the transmission and distribution system operators
responsible for producing, every two years, a gas demand adequacy report for France. This
report constitutes a reference document in France on the development of gas consumption
and production of renewable gas by 2035.

Cooperation between the four gas operators
In the eyes of the law, gas transmission and distribution system operators are responsible
for producing a gas demand adequacy report covering their own activities. However, in the
interest of clarity, the gas operators decided to produce a joint report. Work on the
residential and tertiary sectors was carried out by GRDF in coordination with SPEGNN;
work on industry and centralised electricity production was carried out by GRTgaz and
TIGF in accordance with the scenarios drawn up by RTE. Finally, all of the gas operators
worked on cogeneration, mobility and renewable gas. The forecasts are based on historical
climate-adjusted data that covers the whole of France and was consolidated with all the
operators, GRDF, GRTgaz and TIGF, in coordination with SPEGNN.

The purpose of the gas demand adequacy report is to provide everyone - the casual as well
as the informed reader - with a multi-annual overview of possible changes in the demand
for gas and a view of his or her role and future in the energy transition process. The report
was completed following a consultation process. In order to share the report with as many
people as possible, the transmission and distribution system operators held a meeting on 23
June 2016 with stakeholders, public and civil society representatives and energy operators
in France to discuss the outlook on the development of natural and renewable gas in France
by 2035. The publications associated with this meeting are available on the respective
websites of the gas network operators (www.grdf.fr, www.grtgaz.com, www.tigf.fr). These
documents, which can be accessed by everyone, are transparent and aim to cast light on the
discussions held on the strategic challenges associated with our future energy system.
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A joint reference document

A report based on three scenarios
The adequacy report puts forward three contrasting scenarios: A, B and C. These scenarios
are designed to be used by natural gas transmission operators when they produce their tenyear development plans, which are published every year. The scenarios will be updated
annually and in coordination with their publication. These three scenarios confirm that gas
can play a major role during the energy transition process.

Note to readers
The 2016 adequacy report is based on gas demand and renewable gas production
development hypotheses whose scenarios do not claim to be exhaustive.
It is hereby stated that GRDF, GRTgaz, TIGF or the SPEGNN cannot be held liable in the
event of any loss of any kind attributable to the use, exploitation or dissemination of the
data or information contained in this document.

_ 2. METHODS USED

›2.1. Long-term forecasting based on careful modelling
A bottom-up modelling approach was adopted to create the three scenarios. This approach
is based on the use and exploitation of data from several studies.
The historical data used comes from the system operators and from data platforms provided
by the gas operators. The multi-energy statistical data used in the forecasts comes, in
particular, from the public statistics office, SOeS (Service de l'Observation et des
Statistiques), ADEME (French environment and energy management agency), ATEE
(Energy and environment technical association), CEREN (Centre for studies and economic
research in energy), AFG, AFGNV and CCFA (French vehicle manufacturers' committee).
Furthermore, some data was provided by other energy operators, including RTE.

›2.2. Forecasts: three scenarios for the period, 2015-2035
The three gas-demand scenarios (A, B and C) selected by the gas network operators are
consistent with the guidelines laid down in the ten-year plan produced by ENTSOG*. They
take into account:

+ the growth prospects of the French economy,
+ the energy efficiency measures adopted in Europe and in France,
+ the goals of the Energy transition for green growth law ("LTECV").
All three scenarios were created in line with the goals of the LTECV, including the goals for
2030 and intermediate goals for 2023. All three scenarios consider that the energy mix will
contain less fossil fuel and that there will be a significant reduction in total energy
consumption in France by 2050. The gas-demand forecasts illustrate the major role that gas
infrastructure will be able to play in this mix.

The main framework hypotheses are consistent with the LTECV

The scenarios are specific to the system operators, even though some hypotheses were
taken into consideration after consulting stakeholders. These scenarios show how demand
for gas could develop in France in light of energy policy and the decisions made or
guidelines provided by the public authorities. The study comprises a median or reference
forecast (scenario A) which is placed between a high forecast (scenario B) and a low
forecast (scenario C).

*ENTSOG: European Network of Transmission System Operators for Gas
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To create the three different scenarios, several determinants were used, including main
determinants (demography, economic growth, energy efficiency) and secondary
determinants (building renovation, development of renewable energy sources, replacement
of one energy source with another). Any change to each of these determinants shall have a
significant impact on the place of gas in the energy mix over the next 20 years.

Main determinants

Demography

Scenario A

Scenario B

Scenario C

Moderate rise in the number of households

Economic growth

Moderate

Higher

Lower

Energy efficiency

High

Higher

Lower

Building renovation

High

Higher

Lower

Development of
renewables

High

Higher

Lower

Energy replacement

Moderate

High

Lower

+ Scenario A is based on a range of hypotheses that maintain the current trend regarding
the development of renewable energy sources and the emergence of energy-saving
measures. It foresees a slight rise in economic activity, which improves gradually
between 2015 and 2035 but does not reach the level prior to the economic downturn of
2008.

+ Scenario B is based on a range of hypotheses that favour the development of renewable
energy sources and the emergence of energy-saving measures. It foresees a rise in
economic activity, which improves gradually between 2015 and 2035 and, in 2035,
reaches the level prior to the economic downturn of 2008.

+ Scenario C is based on a range of hypotheses that do not favour the development of
renewable energy sources nor the emergence of energy-saving measures. It foresees a
sluggish economic environment between 2015 and 2035.

›2.3. The current situation
Gas consumption› a downward trend over the past ten years
In 2015, gas consumption in France reached 461 TWh under normal climate conditions: a
rise of 2.4% compared to 2014. Between 2007 and 2015, gas consumption fell by 9.4%.
Total climate-adjusted gas consumption in mainland France remained stable between 2007
and 2011; it has fallen since 2011: -2.4% average annual growth rate (AAGR) recorded
between 2011 and 2015. This trend is due to, on the one hand, a lacklustre economic
environment in which France saw little growth and, on the other hand, energy consumption
control measures implemented within Europe and, in particular, in France (which led to a
significant decrease in unit energy consumption). The fall in the demand for gas to produce
electricity caused by the economic downturn, which began at the end of 2011 and hit its
lowest level in 2014, should not be forgotten.
-1.2%/year

The gas consumption data that appears in
this document has been adjusted to take
climate-related variations into account.
This enables comparative analyses to be
conducted on different years while using a
common climate reference.

Source: GRTgaz/TIGF data

The north of France is the biggest consumer of gas
The following regions use the most gas: Île-de-France, Hauts-de-France, Grand-Est and
Auvergne-Rhône-Alpes. While gas consumption in Île-de-France and in Auvergne-RhôneAlpes can be explained by their larger population size and greater economic importance, gas
consumption in the country's northern regions is attributable to historical (high number of gasheated residential and tertiary buildings) and climatic (demand for heating is relatively higher
due to the colder climate) factors. When gas consumption is broken down by sector, the
residential and tertiary buildings account for more than half of the gas used while industry
accounts for a third.

Hauts-de-France
14%
64 TWh
Normandy
10%
45 TWh
Brittany
3%
15 TWh

Pays-dela-Loire
5%
23 TWh

Île-de-France
16%
75 TWh

CentreVal de Loire
3%
16 TWh

Nouvelle-Aquitaine
6%
29 TWh

Grand-Est
15%
67 TWh

BourgogneFranche-Comté
4%
20 TWh

Auvergne-Rhône-Alpes
11%
52 TWh

under 15 TWh
15 to 30 TWh
46 to 60 TWh
above 60 TWh

Occitania
4%
20 TWh

Climate-adjusted demand for gas in 2015 by region
Source: GRTgaz/TIGF data

0.2%
10.2%

19.3%
34.4 %
461 TWh
Demand for gas in 2015 by sector

Residential
Industry

35.9 %

Tertiary
Electricity production & cogeneration
Mobility
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Provence-Alpes
Côte d'Azur
8%
35 TWh

31 to 45 TWh

THE HOUSEHOLD
MARKET

_ 1.

CURRENT SITUATION

Gas consumption› The north of France is the biggest consumer of gas

under 30%

under 5

30% to 35%

5 to 10

35 % to 40
% % to 45
40

11 to 15

%
above
45%

16 to 20
above 20

Percentage of housing units heated by gas

Gas consumption in the residential sector (in TWh)

Historically, demand for gas has been higher in
the north, where over 45% of housing units are
heated by gas.

The regions that consume the most gas are: Îlede-France, Auvergne-Rhône-Alpes, Hauts-deFrance and Grand-Est.

6%
11%
83%
159 TWh
heating
domestic hot
water
cooking

Gas consumption in the residential sector
stood at 159 TWh in 2015 - a fall of 0.4%
over 2014 partly due to the introduction of
innovative gas technologies that enabled the
unit consumption to be reduced. Gas used to
cook and to produce domestic hot water
represents a minority share of the volume of
gas chanelled, despite still being used for
these purposes in a large number of housing
units.

High-performance technology
The energy efficiency of gas-powered systems has been significantly improved thanks
to research and innovation in the gas sector. In line with the condensing boiler, whose
popularity took off when thermal regulations, RT 2012, were introduced, new gaspowered products will appear over the coming years.
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Heating› The main use

Hybrid boilers
A hybrid boiler combines a gas-powered condensing boiler with a low-power (from 2 to 5
kWth), reversible or irreversible, electric heat pump. This system heats the home and
produces hot water using two processes: the electric heat pump provides a baseload to heat
the home and to preheat hot water, and the boiler provides backup.
It is particularly suitable for individual housing units but reversible hybrid models that use
higher power are currently being tested for use in the tertiary sector.
Solar/gas coupling
With a gas-backup solar water heater, more than 50% of a housing unit's domestic hot
water needs are covered by solar thermal panels. This system is suitable both for individual
housing units (individual solar water heater) and multi-dwelling properties (collective solar
water heater). Based on the same principle, a combined solar system covers a share of a
home's heating and hot water needs thanks to solar power. By coupling this system to a
condensing boiler, the same level of comfort and an energy saving of around 20% to 50%
can be achieved.
Gas heat pump
A gas heat pump is a reversible system that provides heating, air conditioning and domestic
hot water. Like electric heat pumps, they transfer heat/cold through water.
Ranging from medium to high power systems, they are ideal for multi-dwelling properties
and tertiary buildings. Lower power models are in the process of being developed for
individual housing units.
Micro-cogeneration
A micro-cogeneration boiler - which was invented by integrating a Stirling engine microcogenerator into a condensing boiler - covers all of an individual housing unit's heating and
domestic hot water needs and some of its electrical needs. This boiler can produce 1 kWe
(electricity) and 24 kWth (heat).
This future technology, based on a fuel cell, optimises the efficiency of electricity
production in combination with a condensing boiler that provides backup heating.
Gas-based cogeneration
A gas-based cogeneration module covers all heating and domestic hot water needs as well
as some electrical needs. Ranging from medium to high power systems, a gas-powered
engine cogeneration system is particularly suitable for multi-dwelling properties and for
tertiary buildings whose surface area exceeds 1,000 m².

_ 2. HYPOTHESES

›2.1. Demography
Demography› Population increases, size of households falls
Demographic change has a direct impact on the overall consumption of the residential
sector's. The data used in this section is based on forecast studies carried out by the French
statistics office, INSEE:

+ The number of people per household is falling. This is due to a rise in the number of
people who stop living together, in the number of single-parent families and the increase
in life expectancy, which affects the number of people who live alone.
+ The population continues to grow, although more slowly in comparison with the more
dynamic years.

2.45
2.40
2.35
2.30
2.25
2.20

70
68
66
64
62
60
58
56

2.15

Number of people per household
Source: INSEE

Population (in millions)
historical

reference scenario (INSEE)

›2.2. New builds

A growing population combined with a fall in the number of people per household causes an
increase in the shortage of housing units and, therefore, a rise in demand for new builds. The
government aims to build 500,000 new housing units per year as from 2017, a target set in
its sustainable construction plan. However, the number of housing units built over the past
15 years was, on average, 350,000 new builds per year, peaking at around 400,000 in 2008.
The construction of 500,000 new builds per year as from 2017 is, therefore, an ambitious
target. This target was retained as a hypothesis in scenario B.
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Ambitious targets

36
34

Scenario A

Scenario B

Scenario C

350,000

500,000

300,000

32
30
28
26
24
22
20

Number of main housing units - mainland
France (in millions)
scenario A
Scenario C

Number of new builds per year between
2015 and 2035

Scenario B
historical

Three scenarios for the residential sector...›
Scenario A
+ Slight upturn in economic activity;
+ 350,000 new housing units built every year;
+ Fall in the market share of gas in new builds due to regulations that are unfavourable
towards gas.

Scenario B
+ Upturn in economic activity between 2015 and 2035;
+ Government target reached: 500,000 new builds every year: an extra 150,000
housing units when compared with scenario A;
+ Market share of gas in new builds stagnates due to regulations that are unfavourable
towards gas but the economic environment is more favourable.

Scenario C
+ Lacklustre economic activity between 2015 and 2035;
+ Government targets for new builds are revised downward: 300,000 new builds every year,
50,000 fewer when compared with scenario A;

+ Significant fall in the market share of gas in new builds due to unfavourable regulations
and economic hypotheses.
Condensing boilers, powered by renewable energy sources in an individual housing unit,
have become more popular since RT 2012 came into force and made up 97% of the gas
solutions installed in new builds in 2015.

Increasingly efficient gas solutions shall appear thanks to research and innovation in this
sector, which shall give rise to the development of gas heat pumps and micro-cogeneration,
in particular. Consequently, by 2035, the adoption of these innovative technologies should
bring down the share of condensing boilers in new builds to around 50%, depending on
future regulatory changes. Between 2015 and 2035, the installation of gas heat pumps and
micro-cogeneration systems in new builds can vary by a factor of six depending on the
scenario.

Scenario A

Scenario B

Scenario C

Micro-cogeneration

163

368

67

Gas heat pumps

152

353

59

Installation of high-performance gas systems in
new builds (in thousands of housing units)
between 2015 and 2035

›2.3. Existing housing units

As housing units can be joined together, abandoned, split and reoccupied, estimating the
annual demolition rate of housing units in France is a complex process. Nevertheless, in
light of historical data from CEREN on the number of housing units demolished every year
and given the launch of the second national urban renovation programme (PNRU2) in
2016, the annual demolition rate is estimated at 0.1%. It remains the same for the whole of
the modelling period.

Ambitious government building renovation targets
The energy renovation plan for housing ("PREH") launched in 2013 by the government
specifies that 500,000 housing units are to be renovated per year as from 2017 (380,000 are
estimated to be private housing whilst 120,000 would be social housing). These targets are
enshrined in the Energy transition for green growth law, which uses them as part of a longterm outlook. However, the historical analysis of ADEME's OPEN study, which monitors
the private home thermal renovation market - while only considering
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Annual demolition rate of 0.1%

renovations that have a significant impact on the amount of energy used by the property indicates that, at most, 300,000 private housing units have been renovated every year in
France over the past ten years. Furthermore, only around two-thirds of the government's
target regarding thermal renovation of social housing is met every year.

Scenario A

Energy gain following building
renovation
Number of building
renovations per year

Scenario B

Scenario C

*

30%
300,000

400,000

200,000

*estimated energy gain: 30%, rebound effect included. A rebound effect refers to the loss of a proportion of
the energy gains achieved following a building's renovation due to a change in behaviour.

Replacement of heating systems› an essential energy-saving solution
System replacement rate
Individual systems
Collective systems

Scenarios A, B, C

4.3% per year or a 23-year lifetime
4.0 % per year or a 25-year lifetime

In addition to the thermal renovation of housing units, changing the home's heating
system has a considerable impact on reducing the overall energy consumption in homes.
These changes concern both the replacement of gas heating systems with more efficient
technologies in general, but also the transfer of systems powered by other sources of
energy to gas. The transfer of systems to gas mainly concerns fuel oil and LPG, in
individual housing units as well as multi-dwelling properties.
Support mechanisms (such as the CITE tax credit and the energy efficiency certificates)
contribute significantly to the adoption of high-performance gas technology in existing
buildings. In this respect, the hypothesis retained is that the installation of highperformance gas solutions in existing buildings will reflect the installation of these
solutions in new builds but will take place at a slower pace due to loyalty towards existing
technology and more flexible regulations.

Scenario A

Scenario B

Scenario C

Condensing boiler /
renewable energy and
gas coupling / hybrid
boiler

5061

4816

5050

Micro-cogeneration

401

851

101

Gas heat pumps

531

531

531

Installation of high-performance gas systems in
existing buildings (in thousands of housing
units) between 2015 and 2035

›2.4. Domestic hot water and cooking
Downward trend for the three scenarios
+ Production of domestic hot water:
The main hypothesis retained regarding the production of domestic hot water concerns the
appearance of electric thermodynamic water heaters ("CET") in multi-dwelling properties
and, above all, in individual housing units, to the detriment of gas. This trend will be more
apparent in new builds than in existing buildings as RT 2012 allows these systems to be
powered by renewable energy. Consequently, in 2035, the use of gas will fall considerably
in the independent systems market.

+ Cooking appliances:
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In this market, the share of gas shall also fall. It is believed that the use of induction hobs
shall grow considerably and become the main cooking system by 2035, to the detriment
of gas and LPG.

_ 3. ANALYSIS AND PROSPECTS

›3.1 Trend regarding housing units
Share of housing units heated by gas› down
Compared with the total number of housing units, the share of homes heated by gas is
expected to fall.
Scenarios A and B:
The number of gas-heated housing units continues to grow but more slowly than the total
number, for several reasons:
+ regulations that foresee a share of gas in a balanced energy mix,
+ an increase in market share as gas replaces fuel oil in existing housing units.
Scenario C:
Fall in gas use is due to the hypothesis that 2018 regulations will be highly unfavourable for
gas in new builds, which will also have an impact on existing buildings.

50%
45%
40
35%
30%
25%
20%

Share of housing units heated by gas (as a
percentage of housing units)
scenario A

Scenario B

Number of housing units heated by gas (in
millions)
Scenario C

historical

Domestic hot water and cooking › a steep decline
The fall in the number of housing units that use domestic hot water heated through gas
solutions is due to two factors:
+ an increase in the number of housing units that use centralised domestic hot water,
+ a significant reduction in the number of housing units that use independent gas-powered
domestic hot water systems.
With regards to cooking, the fall mainly concerns customers who only use gas for cooking.

Number of housing units with domestic hot water
powered by gas (in millions)
scenario A

Scenario B

Number of housing units that cook with gas (in
millions)
Scenario C

historical

›3.2 Trend regarding consumption

By 2035, unit consumption of heating could fall by 30% to 40% in comparison with unit
consumption in 2015. All scenarios indicate that unit consumption shall fall substantially
due to the impact of building renovations and, above all, the use of more efficient gas
systems. Gas has shown that it is an ideal vector to support ambitious energy efficiency
targets. The benefits of gas in terms of energy optimisation, combined with the continuous
innovation of systems, make it an essential part of the energy transition process. This effect
is all the more apparent in scenario B, which benefits from the high use of very efficient
systems.
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Building renovations and energy efficiency of systems› falling unit
consumption

Cooking

-3.0 %

-2.0 %

-4.0 %

Unit consumption of heating Base 100 in 2015
scenario A
Scenario C

-3.0 %

Domestic hot water
1.3 %

Heating

1.6 %

TOTAL

-2.0 %

-1.0 %

0%

Change in consumption, AAGR 20152035 - scenario A

Scenario B
historical

Scenario A

Scenario B

Scenario C

Consumption in 2035

116 TWh

126 TWh

105 TWh

AAGR 2015-2035

-1.6 %

-1.1 %

-2.0 %

Despite the increase in the number of
housing units under scenarios A and B,
energy efficiency, driven by renovations
and, above all, the installation of highperformance heating systems, will lead to
a significant fall in gas consumption.
Consequently, the gas sector's energy
efficiency efforts could free up
substantial capacity on the networks.

Volume of gas transmitted (in TWh)
AAGR 2015-2035
scenario A

Scenario B

Scenario C

historical

Impact analysis on gas consumption in the residential sector
Scenario A: Energy efficiency has a big impact on the decline in gas consumption
Changes in residential gas consumption can be broken down into three effects:
+ A "Volume and transfer" effect that assesses the impact of the construction of
new housing units and transfers from other forms of energy to gas and vice
versa on residential gas consumption. The construction of new housing units
contributes to the increase in gas consumption while transfers between
different forms of energy, with regard to gas, have a negative impact on its
consumption. In total, the "Volume and transfer" effect could increase
residential consumption by about 10 TWh by 2035.
+ An "Energy efficiency" effect that assesses the impact of energy efficiency
measures - the application of successive regulations, the renovation of
buildings and the improvement of the efficiency of energy systems - on
overall gas consumption. By 2035, these measures could result in energy
savings of approximately 40 TWh.

Volume and
transfers

Impact analysis on gas consumption in
Scenario A (in TWh)

Energy efficiency

Others

page 29 | THE RESIDENTIAL
MARKET

+ An "Other" effect which measures the impact of the demolition of old housing
units and the correlation between the different effects, whether they contribute
to the decline or increase in overall consumption of gas. In total, "Other"
could explain a drop in gas consumption of about 13 TWh.

THE TERTIARY
MARKET

_ 1. CURRENT SITUATION
Gas consumption›High demand from the tertiary sector in the north

under 30%

under 2

30% to 35%
35 % to 40 %
40 % to 45 %
above 45%

3 to 4
5 to 7
8 to 10
over 10

Percentage of tertiary spaces heated by gas

Natural gas consumption in the tertiary sector (in TWh)

Like the residential sector, the northern half of
France has the highest percentage of tertiary
spaces heated by gas.

Île-de-France, Auvergne Rhône-Alpes and GrandEst consume natural gas the most.

Heating› Main use
5%
7.5 %
14.5 %

89 TWh

73%

heating
domestic hot
water
cooking
other uses* +
air con

Heating accounts for a very large share of
gas consumption, as is the case in the
residential sector. Domestic hot water and
cooking represent two other important uses
of gas.

* Uncommon uses of gas for heating or uses connected to specific activities, making their consideration difficult
and only possible through a dedicated or specific survey. Users include bakeries, garages, hairdressers and dry
cleaners.

Offices, shops, stores and education› Account for half of the gas
consumed
While they account for a large share of the volume of gas consumed, offices that use gas for
heating purposes remain a minority. In contrast, public buildings (particularly those in the
education sector) and buildings that require large amounts of domestic hot water (like those
in the health branch and communal housing) account for a very large share of the gas
consumed.
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Breakdown of gas use in the tertiary
sector

2%
19%
11%

2%
20%
7%
14%

14%

5%

443 million
m2

89 TWh

12%

8%

8%

19%
25%

18%
16%

Breakdown by tertiary-sector branch (surface
area)

Offices
Retail

Transport

Breakdown by tertiary-sector branch
(consumption)

Health

Cafés-hotels-restaurants

Sport

Community housing

Education-research

Offices
The biggest tertiary sector consumer of gas in 2015, along with the retail branch, are offices,
which account for 19% of total gas consumption, namely 17 TWh, and represent 20% of
gas-heated spaces. The offices branch encompasses premises on which banking, finance,
insurance, real estate (estate agents), postal and telecommunication services (post offices,
call centres, etc.) are provided, as well as premises used as offices by companies that
conduct other types of business.
Retail
In 2015, the retail branch consumed 16 TWh of gas, which represents 18% of the gas
consumed by the tertiary sector, to meet the heating needs of a surface area of 83 million m2,
or 19% of gas-heated spaces. These premises encompass spaces intended for wholesale and
retail outlets, consumer goods and services rental, etc.
Education-research
The education-research branch, which has traditionally favoured gas, accounted for 16% of
the volume of gas consumed in 2015 (15 TWh) and made up 25% of gas-heated spaces. This
branch encompasses buildings used for education, adult education, research and
development, etc.

Health
Health is one of the branches that have traditionally favoured gas. In 2015, the health
branch consumed 13 TWh of gas, which represents 14% of total gas consumption, and
made up 14% of gas-heated spaces. Areas used by the health sector encompass buildings in
which medical activities are carried out, residential nursing where care for the elderly,
disabled adults and children is provided, as well as nursing schools and nurseries, etc..
Cafés-Hotels-Restaurants
In 2015, this branch represented 5% of gas-heated spaces and consumed an estimated 10
TWh of gas. In terms of gas consumption per heated space, this branch is the biggest
consumer of gas. The premises covered in this branch include: cafés, hotels, restaurants,
canteens, etc.
Sport
In 2015, the sport branch consumed an estimated 9 TWh of gas to meet the heating needs of
a surface area of 32 million m2, or 7% of gas-heated spaces. This makes the sport branch the
second biggest consumer of gas in terms of gas consumption per heated space. The
premises of this branch include sports facilities, fitness studios, swimming pools, ice skating
rinks, gyms, etc.
Communal housing
The following premises are included in this branch: residential school buildings, student
residences, workers' hostels, youth hostels, retirement homes, religious community buildings
with accommodation, prisons, etc. In 2015, this branch consumed 7 TWh of gas for a total
heated space that made up 8% of total gas-heated spaces.
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Transport
In 2015, the transport branch consumed 2 TWh of gas, which represents 2% of total gas
consumption, to meet the heating needs of a surface area that makes up 3% of total gasheated space.

_ 2. HYPOTHESES

›2.1. New builds
Lower values than in the past
-27%
between 2009 and 2015

The history of construction of the tertiary
sector space in recent years shows a decline
that seems to be stabilizing: the number of
new tertiary sector spaces has decreased
almost continuously since 2011 and was
about 12 million m2 in 2015.

Space constructed (in millions of m 2
constructed)
Changes between 2009 and 2015, source:
Bati Étude
Gas-heated spaces

New/tertiary builds

Scenario A

Scenario B

Spaces to be constructed by 2035 (in
millions of m2)

12

15

Scenario C

Scenario A
is based on no change in the market share of gas in new buildings because of the
successive regulations that seek to maintain a balance between different energies. Gas
shows a slight decline in comparison with electricity in those branches of activity where
it is traditionally dominant (offices, shops, stores and pubs-cafés-hotels-restaurants). A
balance or even a slight increase in market shares seems to be reached in the branches
where gas is traditionally dominant (health, education-research, community housing,
sport-recreation-culture and transport).

Scenario B
reflects an increase in the market share of gas in new builds, thanks to successive regulations
that would allow gas solutions to continue to position themselves. There is a near stabilization
or even a slight increase in gas in those branches of activity where electricity is traditionally
dominant (offices, shops, stores and pubs-cafés-hotels-restaurants), as well as an increase in
market share in those branches where gas is traditionally dominant (health, educationresearch, community housing, sport-recreation-culture and transport). This scenario marks a
turning point in building habits, with a decrease in the number of offices, due to the rise of
teleworking and shared offices.
Scenario C
Marks a significant decline in the market share of gas in new builds by 2 035, following
successive regulations aimed at reducing market uptake of gas in tertiary buildings.
This decline is more marked in those branches of activity where electricity is
traditionally dominant (offices, shops, stores and pubs-cafés-hotels-restaurants) than in
those where gas is traditionally dominant (health, education-research, community
housing, sport-recreation-culture and transport).
The three scenarios A, B and C
are in line with the decline in the market share of condensing boilers (escalated
thanks to RT 2012) in new builds, due to the new regulations favouring the
emergence of more economical gas technologies: gas heat pumps and cogeneration.

Scenario B

Scenario C

Condensing boiler / Renewable energy
and gas coupling / hybrid boiler

238

195

226

Cogeneration

50

98

47

Gas heat pumps

60

61

57

Installation of high performance gas systems (in
millions of m2) between 2015-2035
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Scenario A

›2.2. Existing space
2.5 million m² demolished each year
Just as for the residential sector, the buildings can be joined together, abandoned, split
and reoccupied, which make it difficult to assess the annual demolition rate of space in
France. However, based on historical CEREN data on the rate of tertiary spaces
demolished annually, the annual rate of demolition of tertiary spaces is approximately
2.5 million m², of which 1 million m² is for gas-heated spaces. Most of this demolition
is of old and energy-intensive buildings.

The government's ambitious targets for renovation
Published in 2016, the decree outlining requirements with regards to improving the
energy efficiency in existing buildings for tertiary use aims to reduce by 2020 the
consumption of a tertiary building undergoing thermal renovation by 25% (compared to
its baseline consumption). At first glance, the reference consumption corresponds to the
most recent energy consumption known before the renovation work. The work aims to
reduce energy consumption by 40% in 2030, still relative to the reference consumption.
These provisions apply to existing buildings with a surface area of more than 2,000 m²
and cover three branches of activity only: Offices, shops, stores and education-research
branches.

Changes in heating systems and consumption
In addition to the thermal renovation of tertiary spaces, changes in heating systems have
a considerable impact on reducing overall consumption in tertiary buildings. These
changes concern both the replacement of gas heating systems with more efficient
technologies in general, but also the transfer of systems powered by other sources of
energy to gas. Transfers to gas mainly concern fuel oil and, to a lesser extent, LPG.

Scenario A

Scenario B

Scenario C

Renovated spaces *

7

8

5

Transfers to gas

4.5

5

4

Transfers from gas systems
to more efficient gas
technologies

29

30

28

In millions of m2 per year
* Estimated energy gain: 20 %, rebound effect included. A rebound effect refers to the loss of a proportion of the
energy gains achieved following a building's renovation due to a change in behaviour.

›2.3. Domestic hot water and cooking

In the tertiary sector, the production of domestic hot water is achieved mainly by
heating systems, both in new builds and in existing buildings. This is principally the
case in the health, pubs-cafés-hotels-restaurants, education-research and community
housing branches.
Use for cooking is more frequent in the cafés-hotels-restaurants branch and, to a lesser
extent, in the communal housing, education-research and shops.
As for the residential sector, there is widespread use of electrical solutions to the
detriment of LPG and gas, but this is more prevalent in existing buildings than in new
builds. Gas also benefits from the replacement of LPG by gas systems.

Three scenarios for the tertiary sector ...>
In the three scenarios A, B and C,
changes in the domestic hot water production and developments witnessed in
the various sectors of activity would follow the trends outlined for heating.
Scenario A
The market share of tertiary domestic hot water should be 29% in 2035, almost equivalent to
its current level (28%).
This scenario shows an increase in the market share of tertiary cooking in new builds but a
decline in existing buildings.
Scenario B
It is slightly more optimistic, relying in particular on efficient positioning in new builds for
the production of domestic hot water.
More optimistic, the increase in new builds would be more evident and the decline in
existing buildings would be less marked than in Scenario A, since its market share would be
barely below its current level.
Scenario C
This would show a sharp decline in the tertiary domestic hot water market share, in
particular due to the over-valuation of other solutions, such as thermodynamic water heaters.
This scenario shows a very sharp decline in new builds as in existing buildings, with values
less than half of the values currently recorded.

›2.4. Other uses of gas
The trend in spaces for other uses mainly corresponds to the use of air conditioning. On an
annual average basis, the market share of spaces using gas for air-conditioning would
change little.

2035
Gas-fired air conditioning
Scenario A

Scenario B

Scenario C

Fraction of existing buildings
using gas-fired air conditioning

2%

3%

0.5 %

Fraction of new builds using
gas-fired air conditioning

4%

5%

1%

_ 3.

ANALYSIS AND PROSPECTS

›3.1 Changes in tertiary spaces
The volume of gas-fired spaces is growing, but more slowly than the total
consumption
Gas is to be found in both new builds and existing buildings. As a result, the volume is
constantly growing.
The community housing and health branches are expected to have the greatest growth in
gas-fired spaces between 2015 and 2035.

650

52%

600

50%

550

48%

500
450

46%

400

42%

350

40%

44%

38%

300
2010

2015

2020

2025

2030

2035

Spaces heated by natural gas
(in millions of m2 )

AAGR 2015-2035

2010

2015

2020

2025

2030

2035

Share of spaces heated by gas
(% of total tertiary surface area)

Scenario A

Scenario B

Scenario C

+1.1 %

+1.6 %

+0.4 %

The growth in the usage of gas shows differences between the various tertiary
branches
Scenario A
follows a growing trend across all branches of activity, an average of +1.9 % per year for
community housing and +0.7 % per year on average for the offices branch.
In Scenario B,
the branches of activity would also show growth, an average of +2.1 % per year for the
community housing branch to +1.1 % per year on average for the offices branch.
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Changes in tertiary spaces
heated by gas

In Scenarios A and B,
the increase in the number of m² heated by gas would be mainly devoted to the educationresearch, health and shops, stores branches.
In Scenario C,
the number of gas-heated surfaces would drop and the branches of activity would display
different rates: the offices, sports, shops, stores and cafés-hotels-restaurants branches would
be virtually stagnating, while the education-research, community housing and transport
branches will increase slightly. This relative increase would be mainly led by the educationresearch, health and community housing branches.

1.1 %
1.3 %
1.1 %

Total
Transport
Sport

1.4 %

Health

1.9 %

Community housing Health

1.1 %
0.9 %
1.1 %
0.7 %
0

Shops, stores
Cafés-hotels-restaurants
Offices

1.5 %

1.0 %

0.5 %

Education-research

2.0 %

2.5 %

Growth in gas-heated spaces
AAGR 2015-2035 - Scenario A

W

MAGR

B

c

+1.1 % +1.6 % +0.4 %

Growth in spaces using domestic hot water fuelled by
gas (AAGR 2015-2035)

W

MAGR

B

C

+0.9 % +1.2 % +0.4 %

Growth in spaces using cooking fuelled by gas
(AAGR 2015-2035)

In Scenarios A, B and C,
the growth in spaces using gas for the
production of domestic hot water would
have the same values as those for heating.

Scenarios A and B
show moderate growth in gas cooking
appliances, while the growth in Scenario
C is low. In all three scenarios, the
increase in cooking by gas would be
mainly in new builds.

› 3.2 Trends in gas consumption
Building renovations and system changes in the tertiary sector are slowly
gaining momentum

Unit consumption of heating Base 100 in
2015

scenario A
scenario C

scenario B
historical

Renovation in the tertiary sector is
difficult to implement despite the
objectives of the Grenelle environment
laws, since the obligation to renovate the
tertiary sector covers only some of the
tertiary branches.
Like the residential sector, there is a great
potential for gas energy efficiency in
spaces in the tertiary sector. The graph
opposite shows that, under the impact of
renovations but above all the replacement
of systems by more efficient solutions,
the unit consumption of heating is likely
to reduce by between 30 to 40%.

Consumption is down in all scenarios due to the energy efficiency of systems and
renovations

Volume of gas transported (in TWh)
AAGR 2015-2035
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Renovation in the tertiary sector,
combined with increased efficiency
through a renewal rate for gas systems
would make it possible to achieve
substantial reductions in consumption.

Scenario A

Scenario B

Scenario C

Consumption in 2035

75 TWh

81 TWh

68 TWh

AAGR 2015-2035

-0.9 %

-0.5 %

-1.3 %

Consumption in 2035 and average annual growth
rate between 2015 and 2035 in the tertiary sector

The fall in total gas consumption for heating, hot water ad cooking purposes is relatively
limited, due to an increase in tertiary spaces which partially offsets the sharp reduction in
unit consumption. Conversely, consumption in other uses, mainly driven by air
conditioning, would grow.

Heating
Dom
estic
Cooking

Heating

-1.1 %

Dom
estic
Cooking

-0.7 %
-0.9 %
2.5 %

TOTAL

-0.9 %

-2.2 %
-1.8 %
-1.8 %

Others

0.4 %

TOTAL

Others

-1.9 %

Gas consumption AAGR 2015-2035

Consumption per m2 AAGR 2015-2035

Scenario A

Scenario A

The increasing energy efficiency of systems would allow a sharp reduction in unit
consumption in the tertiary sector. Despite a 24% growth in tertiary spaces heated by
natural gas between 2015 and 2035, consumption could fall by 16% over the same period.
Energy efficiency would mainly be driven by heating. Conversely, unit consumption for
other uses, mainly air conditioning, would grow. As for the residential sector, innovation in
the gas sector, coupled with a strong drive for energy efficiency would allow a reduction in
the volumes transported, leaving room for new uses.

Impact analysis on gas consumption in the tertiary sector
Scenario A: Energy efficiency has a big impact on the decline in gas consumption
Changes in tertiary gas consumption can be broken down into three effects:
+ A "Volume and transfer" effect that assesses the impact of the construction of new spaces
and transfers from other forms of energy to gas and vice versa on tertiary gas
consumption. The construction of new spaces and transfers between different forms of
energy, as regards gas, both contribute to the increase in gas consumption. Thus,
the"Volume and transfer" effect could increase tertiary consumption by about 16 TWh by
2035.

+ An "Energy efficiency" effect that assesses the impact of energy efficiency measures - the
application of successive regulations, the renovation of buildings and the improvement of
the efficiency of energy systems - on overall gas consumption. By 2035, these measures
could result in energy savings of approximately 21 TWh.

+ An "Other" effect which measures the impact of demolition of old surfaces and the

Volume
and
transfers

Impact analysis on gas consumption in Scenario A
(in TWh)

Energy
efficiency

Others
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correlation between the different effects, whether they contribute to the decline or
increase in overall consumption, on gas consumption. In total, the "Other"effect could
contribute to a drop in gas consumption of about 9 TWh.

THE INDUSTRY
MARKET

_ 1.

CURRENT SITUATION

Industrial gas consumption in 2015› stability of the volumes of gas supplied
The demand for gas for industry in France is divided between:
+ the consumption of industrial customers is directly connected to the gas transmission
networks of GRTgaz and TIGF.
+ and that fraction of the consumption by industrial customers connected to the public
distribution networks of GRDF and local distribution companies (entreprises locales de
distribution (ELD)).
Here we present the changes in consumption by all industrial consumers, whether they are
connected to the transmission or distribution networks.

TWh/year
Industrial gas
consumption

2012

2013

2014

2015

174

176

167

166

Non climate-adjusted consumption

Industrial gas consumption was 166 TWh in 2015, which was relatively stable compared to
2014. The cold episode in February 2012 and the observation of a cold first half of 2013
resulted in additional consumption of between 4 and 5% in 2012 and 2013, due to climatic
effects.

2 % / 4 TWh / car manufacturers and tyres
4 % / 6 TWh / other
10 % / 16 TWh / refineries
31 % / 51 TWh / chemistry
20 % / 33 TWh / agro-industries
6 % / 10 TWh / paper and cardboard
4 % / 7 TWh / glass
7 % / 12 TWh / non-metallic materials
16 % / 27 TWh / the metallurgy

Breakdown of industrial consumption in 2015 (TWh)
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A breakdown into nine industrial sectors

Industrial consumption was divided into nine sectors (chemistry, refineries, car
manufacturers and tyres, paper and cardboard, agro industry, glass, non-metallic
materials, metallurgy and miscellaneous).

Ch
em
istr
y

The chemical, para-chemical and pharmaceutical industry accounted for 12% of
French industrial production in 2015 and about 31% of industrial gas consumption.
It is composed of the following sectors: ammonia and fertilizers, mineral
chemistry, rubber, organic chemistry, parachemistry and pharmaceuticals.
Industrial production of chemicals is dominated by pharmaceuticals (41% of the
total in 2015) and parachemistry (27% of the total). Gas consumption is distributed
mainly in the production of ammonia and fertilizers (8% of industrial gas
consumption) and organic chemistry (14% of industrial gas consumption), while
parachemistry and pharmaceuticals accounted for only 2% of industrial gas
consumption.
Re
fin
in
g
Refineries account for nearly 10% of industrial gas consumption in France. There
are now fewer than ten refineries operating in mainland France, after the closure of
the refineries at Mardyck and Reichstett in 2010. Gas is used in refineries for the
production of energy (power generation by cogeneration, boilers and furnaces) and
hydrogen production (steam reforming).
The agro industry
The agro industry accounted for 11% of French industrial production in 2015 and
about 20% of industrial gas consumption. It is divided between the dairy industry,
the sugar industry, the starch industry and the rest of the food industries (preparation
and processing of meat and seafood products, fruit and vegetables, bakery and
pastry making, beverage production, production of animal feed). The sugar sector is
extremely energy intensive and accounts for about 20% of the agro industry's gas
consumption.
Metallurgy
The metals industry accounted for 4% of French industrial production in 2015 and
about 16% of industrial gas consumption. It can be broken down into four segments:
the iron and steel industry with casting and electrical sectors, aluminium and various
minerals, smelting and metalworking. In 2015, sectors for the production of iron for
steel making accounted for 28% of steel production, 23% for electricity, 15% for
aluminium, 2% for minerals, and 33% for smelting and metalworking. Although the
direct contribution of the metals industry to industrial production is low, it is

strongly linked with other sectors, especially the construction and car
manufacturing sectors. The metals industry was very strongly impacted by the
crisis, with a drop in production of about 30% since 2007.
Non-metallic materials and glass
The non-metallic materials industry accounted for 4% of French industrial production in
2015 and about 11% of industrial gas consumption. It contains the following segments:
lime, plaster and cement, tiles, bricks, glass and other building materials. The other building
materials segment accounts for 62% of industrial production and glass production for 29%.
Packaging
The paper and cardboard industry accounted for 2% of French industrial production in 2015
and about 6% of industrial gas consumption. After a period of growth over the 1990s and
stagnation during the 2000s, this sector has seen a 25% drop in its production since 2007
given the development of alternatives to paper (internet, digital tablets), the financial crisis,
and the rising cost of raw materials (energy and pulp). The situation appears to be
stabilizing. The paper industry is divided mainly into three sectors: graphic use (which
accounted for 33% of total production in 2014), packaging (52%) and paper hygiene
products (10%), with substantial variation between them.
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Car manufacturers and tyres
The automobile industry accounted for 5% of French industrial production in 2015 and
about 2% of industrial gas consumption. Despite this small share in the consumption of
French gas, car manufacturing is a key industry for its suppliers and for the French
economy: the growth of the French car industry gives impetus to equipment manufacturers
and other suppliers such as plastics, industrial rubber, foundry work, industrial metal
services.

_ 2.

HYPOTHESES

Production and Structural effects:

+ The Production effect extends the effects of economic growth (the GDP effect) on the
volume of activity in the sector being studied, independently of technological choices or
the circumstances specific to the chosen energy.
+ The Structural effect takes into account the technical and cyclical specificities linked to
industrial consumers in the sector being studied and reinforces or compensates for the
Production effect.
Overall, the Production and Structural effects make it possible to position changes in gas
consumption in the technical and economic context specific to the industrial customers
concerned.
Energy efficiency effect:
It takes into account the efforts in terms of restraint and efficiency made by the
manufacturers related to their equipment and processes. This effect corresponds in principle
to decreases in consumption.
Substitution effect:
This relates to changes in consumption linked to transfers between different energy sources.
It is made up of two sub-effects:
+ replacing gas by another energy source (negative effect),
+ replacing other energy sources by gas (positive effect).
These effects have been identified exactly for 44 named sectors of economic activity in the
study of energy delivery and consumption in industry (Nomenclature d'activités
économiques pour l'étude des livraisons et Consommations d'Énergie (NCE)) and for five
uses of gas. In each of these studied industry activity sectors, and in the context of each of
the three scenarios, values were defined for these three effects.

Three industrial scenarios...›
Scenario A
The Production and Structural effects would be slightly negative, due to fairly moderate
economic activity, making the Production effect slightly weaker than the Structural effect.
On the other hand, it is considered that the economic impact on energy efficiency would
remain limited, as manufacturers shall make necessary improvements to their energy
efficiency, when these are profitable. Finally, the competitiveness of gas, in particular with
regard to oil or coal processes, would make it possible to compensate for an unprofitable
replacement of gas by electricity.

TWh GCV

2015
AAGR

PROD
+0.79 %

STRUCTURE
-0.83 %

EE
-0.59 %

SUB +
+0.36 %

SUB -0.35 %

N
REQUIREM

2035

Scenario B
Demand for gas would benefit from a more favourable economic situation with a positive
annual average growth rate over the period. However, it is considered that the room for
manoeuvre in terms of energy efficiency is rather small compared to Scenario A, which
explains why the scenarios are close for this effect. On the other hand, conversions to gas
would be illustrated with an annual growth rate of +0.70%, taking into account the potential
for economic and environmental competitiveness of gas, which enables it to be a solution
for supporting environmental energy transition policies (transition to gas of oil- or coalfired installations, and transfers of uses from electricity to gas).

2015
AAGR

PROD (+
0.75%)

STRUCTUR
E (-0.55%)

EE
-0.63 %

SUB +
+0.78 %

SUB -0.12 %

N
REQUIREM
ENTS

2035
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TWh GCV

Scenario C
It illustrates a predominantly downward structural effect (-0.38%). Despite lower economic
activity, the energy efficiency effect would remain quite high, with manufacturers
continuing to opt for new processes, improving the energy efficiency of their facilities.
Despite the economic and environmental benefits of gas, the balance of replacement flows
would be broadly oriented to replacement of gas by other energies (electricity and biomass).

TWh GCV

2015
AAGR

_ 3.

60 TWh
50 TWh
40 TWh
30 TWh
20 TWh
10 TWh
0

PROD (+ STRUCTURE
0.30 %)
(-0.68 %)

EE
-0.52 %

SUB +
+0.05 %

ANALYSIS AND PROSPECTS

SUB -0,46 %

N
2035
REQUIREMEN
TS +0.03%

180 TWh
160 TWh
140 TWh
120 TWh
100 TWh
30 TWh
60 TWh
40 TWh
20 TWh
0

Changes in industrial gas consumption by sector between 2015
and 2035
scenario A

scenario B

scenario C

historical

Refining
The entry into force from 2010 to 2012 of the IED (the European Industrial Emissions
Directive, which reformulates seven directives, including the IPPC Directive in one
document) and its emission limits (including SOx and NOx) and Phase III of the ETS
Directive on CO2 emissions in 2013 have the effect of increasing the gas consumption of
refineries over the 2010-2015 period. The additional annual gas consumption is close to 5
TWh/year in 2015 as compared to 2009. However, the economic situation remains
unfavourable and many European refineries have been sold or even shut down.
Uncertainties remain on the restructuring or shutdown of certain sites by 2020 (possible
conversion to the treatment of biofuels in case of La Mède in Provence).
In the medium term, natural gas consumption in refineries will change due to new
cogeneration projects, the shutdown of units and start-up of new steam reforming units, and
the new environmental regulations that will push refineries to substitute petroleum-based
fuels by gas-based ones. The demand for gas by refineries is therefore expected to remain
relatively stable over the period 2017-2035, except if closures are announced.
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Chemistry
In the short term, the fall in oil prices and the boosted world demand should lead to growth
in the chemistry sector in France. However, in the medium term, the USA's competitive
advantage linked to shale gas and the weakness of domestic demand could impact the
French chemicals industry. The chemistry sector is expected to experience mixed growth
over the period 2016-2035, with a slowdown in this growth at the end of the period.

The agro industry
The agro industry has not been particularly sensitive to recent episodes of economic crisis.
It has remained stable over the last decade, but disparities exist within this sector:

+ The dairy sector experienced a severe crisis in 2015, with the lifting of European milk
quotas leading to a sharp increase in milk supplies in Europe and slowing demand from
importing countries (milk stocks in China and the Russian embargo) led to a fall in
prices. But the impact of this lifting of quotas is expected to be more moderate in France
(cheese production, a high value-added product). A slight decline in activity is expected
in the short term, returning to stability in 2020 and then to growth until 2035, driven by
demand from emerging countries.

+ The sugar sector is expected to see a lifting of European production quotas at the end of
2017 but without any price guarantee. The old system limited European production and
exports outside the EU with a guaranteed minimum price in Europe. The short-term
negative impact is expected to be moderate. Europe will probably increase its exports but
with lower costs in order to remain competitive. After falling until 2017, sugar
production is expected to rise again from 2018. Beyond that, the increase in demand from
emerging countries should lead to an increase in production.

+ The starch industry and the rest of the food industries have been hit by very strong price
competition between distributors. Investments are expected to be made in modernisation
as a result of restructuring, so production should continue to grow.
Metallurgy
The metals industry has significant overcapacity in Europe and Asia. Moreover, the
slowdown in the Chinese economy should contribute to an increase in exports to Europe
and to lower prices. The growth of the iron and steel industry until 2021 should be followed
by a rapid decline due to Chinese exports. Smelting and metalworking will continue to
show slight growth throughout the period up to 2035, driven by the contracting sectors (car,
naval, construction). For other branches in the metals industry, this ratio remains constant
over the projection period.
Non-metallic materials and glass
Lime, plaster, cement, and other building material sectors have growth related to
construction. Flat glass, glass wool and glass strand are also heavily dependent on
construction and the thermal renovation momentum and, to a lesser extent, on automobile
production. Glass that is not used in construction, about 65% of the total, is used mainly for
packaging purposes (bottling, etc.) linked with the trend of the agro industry.

The recovery envisaged for building and civil engineering, the buoyancy of the agro
industry and automobile sectors, and the rate of renovation work are expected to stimulate
the growth of this industry.

Car manufacturers and tyres
The level of motor vehicle production is currently at levels comparable to those in the late
1990s. The strong increase in motor vehicle production during the second half of the 1990s
was completely neutralised by the fall in production during the second half of the 2000s.
2014 was marked by a return to growth in production. The numbers of vehicle registrations
also rose by almost 7% between April 2015 and April 2016. The fall in the cost of raw
materials should also be beneficial to the automotive sector over the short to medium term.
The growth in motor vehicle production should remain at a high level over the short term
(2016-2020 period). Over the longer term, production outsourcing phenomena are likely to
limit growth for the activity. These hypotheses as to growth in French motor vehicle
production would seem favourable, but the long-term evolution will depend on the rebound
effects due to changes in demand and management of the competition by limiting
production costs.
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Packaging
French imports in 2014 represented 62% of the French production volume, whereas exports
represented 54% of the French production volume. Paper pulp production levels in France
are likely to fall, due in particular to the increase in paper and cardboard recycling levels
in the manufacturing process.
Over the short term, production in the paper and cardboard sector should remain relatively
stable. Production for graphic uses (press) would keep declining, following a fall in
demand and an increase in the costs of raw materials, but packaging (boosted by Asian
demand and the growth in e-commerce) and toilet paper and tissues are expected to display
a slight increase. Over the medium term, the French paper making industry could well find
new opportunities thanks to growth in demand for high-quality paper, together with use
of new recycling technologies and a rise in recycling targets. Moreover, the gradual ban on
plastic bags should be beneficial for the paper packaging sector. Thus the levels of activity
for transformation and the non-integrated recycled paper production units should rise,
whereas those of the integrated virgin pulp units are likely to fall during the 2017-2035
period. Overall, these changes in the levels of activity for the production units in the sector
translate into a fall in gas demand for the paper and cardboard sector over the 2017-2035
period.

2015

2035
W

B

C

Car manufacturers + Tyres

4 TWh

5 TWh
+0.5%

5 TWh
+0.6%

4 TWh
+0.6%

Industries
Agro-food

33 TWh

36 TWh
+0.4%

40 TWh
+0.9%

24 TWh
-1.7%

10 TWh

7 TWh
-1.8%

8 TWh
-0.8%

5 TWh
-3.3%

7 TWh

7 TWh
-0.5%

7 TWh
-0.2%

6 TWh
-1.1%

12 TWh

11 TWh
-0.4%

11 TWh
-0.2%

9 TWh
-1.1%

27 TWh

18 TWh
-1.9%

23 TWh
-0.8%

20 TWh
-1.4%

51 TWh

43 TWh
-0.9%

54 TWh
+0.3%

38 TWh
-1.5%

Refining Other

16 TWh

15 TWh
-0.2%

17 TWh
+0.2%

15 TWh
-0.4%

Total Industry

6 TWh

5 TWh
-0.9%

6 TWh
-0.1%

6 TWh
-0.50%

166 TWh

145 TWh
-0.7%

170 TWh
+0.1%

125 TWh
-1.4%

Paper and
cardboard

Glass

Non-metallic
materials

Metalworks

Chemicals/Oil

Breakdown of industrial consumption levels
(TWh/ % AAGR 2015-2035)

under 5

under 5

5 to 10

5 to 10

11 to 19

11 to 19

20 to 29

20 to 29

over 29

over 29

Industrial market consumption by region in
2015 (TWh)

Industrial market consumption by region in
2035- Scenario A (TWh)

The consumption breakdown varies with the intensity of industrial activity in the regions.
The north and north-east regions are highly industrialized, followed by Normandy and the
Auvergne-Rhône-Alpes region. The Brittany, Pays-de-la-Loire and Occitanie regions, for
their part, are characterized by low levels of gas consumption in industry.

Scenario A

scenario B

Scenario C

historical

Scenario A

Scenario B

Scenario C

Consumption in 2035

145 TWh

170 TWh

125 TWh

AAGR 2015-2035

-0.7 %

+0.1 %

-1.4 %

Consumption in 2035 and average annual
growth rate between 2015 and 2035 in industry
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In scenarios A and C, gas consumption
levels would fall, mainly thanks to the
energy efficiency efforts made in the gas
sector, which would compensate for the
effects of rising production levels. In the
same way as in the residential and tertiary
sectors,this drop in the volumes transmitted
could enable use of the gas network for
new purposes.

MOBILITY

_ 1.

CURRENT SITUATION

Consumption for transport › almost entirely powered by diesel fuel and
petrol*.
+ Energy consumption for road mobility stood at about 400 TWh in 2015*.
+ Light vehicles make up over 98% of all vehicles and account for 83% of the
consumption*.
+ Diesel fuel makes up three-quarters of the total fuel consumption*.
+ Only 1.3% of consumption is made up of alternative fuels compared to diesel and
petrol*.
*Figures estimated on the basis of the key figures published by the ADEME and the CCFA surveys
1.3 %
Other fuels

17%
Heavy goods
vehicles

22.6 %
Petrol

76.1 %
Diesel

20.5 %
Light goods
vehicles

62.5 %
Light vehicles

Breakdown of consumption per fuel
type in 2015

Source: ADEME - key figures

The network of filling stations is growing:
+ Installation of stations with public access in a national network, with local players such
as the energy associations or several private players who invest in the stations;
+ Availability of the gas transmission and distribution network, both at the power and
accessibility levels.
*BioNGV consists in using a renewable gas as a complement/alternative for NGV
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The current context is favourable for the development of NGV and bioNGV*

The gas infrastructure is present throughout France:
+ The energy efficiency efforts made on the residential, tertiary and industrial markets will
enable the network availability to be enhanced in terms of required power,
+ The gas network has already been deployed and in most cases, it is located close to the
existing traditional fuel filling stations.
The list of vehicles on offer is growing (see inset below):

+ There is an existing gas offer for all types of vehicles in compliance with Euro VI, and
with the regulations in force;

+ The bus, household waste collection trucks and other heavy duty vehicle segments
already feature several vehicle offers.
The public authorities are intent on developing NGV and BioNGV:
+ The fuel tax system is favourable to NGV / BioNGV;
+ The LTECV (French energy transition law) is favourable to NGV / BioNGV;
+ The European Commission has identified NGV as an alternative fuel for the future;
+ The local authorities integrate NGV in their planning schemes in response to the issues of
mobility and atmospheric pollution.
A response to increasingly pressing environmental issues:

+ Biomethane used as a fuel is considered as the most promising use for this renewable
energy by the ADEME (environment and energy savings agency);

+ The environmental benefits of gas solutions are a major factor in terms of combating
atmospheric pollution;

+ Biogas enables NGV to be included in a logic of a circular economy.

The offer of vehicles powered by natural gas is growing in all the segments:

Buses
The decree defining low-emission buses
should consider the gas solution as the
most efficient one for authorities
responsible for the organisation of
mobility.

Coaches
Upcoming coach offers respond to a
growing need on the French market,
mainly at the regional level with regards
to the management of inter-urban
mobility

Household waste
collection trucks
In a logic of a circular economy, the
local authorities are backing use of NGV
powered household waste collection
trucks to feed biogas plants.

Trucks
Gas-powered trucks constitute the main
alternative to Euro VI diesel-powered
trucks for road hauliers wishing to
participate in the energy transition and
required to comply with the new
requirements of the Euro standard.

Light goods
vehicles
Within the framework of last-mile
deliveries, town centres will be accessed
using alternative fuels, including NGV /
BioNGV.

Light vehicles
The development is likely to be limited
on the mass market, as opposed to its
potential for captive fleets. However, the
evolution of the Euro standard towards
increasing stringency will encourage
manufacturers to develop NGV /
BioNGV vehicles from 2020 on.

Contrasting scenarios › in phase with the PPE objectives
All the scenarios shown here have been drawn up in ways that ensure that gas demand in
the transport sector is in phase with the objectives set by the PPE (pluriannual energy
programme) in its annex setting out the Strategy for development of clean mobility
(SDMP).

Concerning the transport sector, the issue is a major one, especially taking environmental
questions into account. Thus the French law covering energy transition for green growth is
aimed at developing clean mobility, such as that powered by bioNGV (the gas powering the
vehicles is hence produced from renewable sources), with the main objective of improving
air quality. To do so, the share of energy produced from renewable sources, taking all types
of transport into consideration, must represent at least 10% of the final energy consumption
for the transport sector by 2020, and at least 15% by 2030. Several measures are envisaged
to reach these objectives. Amongst them, we can mention the following:
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Diversification of the transport mix › an objective of the LTECV

+ Enhancing energy efficiency for new private vehicles and light utility vehicles, aiming at
2 litres per 100 km by 2030,

+ Replacement of vehicle fleets with low-emissions vehicles. The provisions covering
replacement of fleets concern fleets of more than 20 vehicles and they are mainly
applicable to the French State and its institutions the territorial authorities and their
federations, the Ile-de-France (Paris region) and Lyon metropolitan transport
associations, motor vehicle hire companies and taxi operators.
Example: concerning public transport, the replacement of the bus and coach fleets must be
carried out in such a way that at least 50% of the vehicles are of the low-emissions type as
from 2020, and all of them as from 2025.

_ 2.

HYPOTHESES

Enhancing energy efficiency of vehicles
To reduce greenhouse gas emissions, the traditional fuels have to be replaced by more
virtuous fuels. In France, the objective set at a European level of 2 litres per 100 km as
from 2030 for new light vehicles registered was transposed into the LTECV.
A reduction in unit consumption of NGV vehicles of about 15% for passenger transport
and about 5% for freight transport between 2013 and 2035 was taken into consideration.
This data are to be placed alongside the data considered in the reference scenario for the
strategy for development of clean mobility (SDMP) concerning the overall energy
efficiency of vehicles: a reduction of 20% for freight transport and almost 30% for
passenger transport between 2013 and the beginning of the third carbon budget (20242028).

Main factors taken into account in the scenarios:
Support for acquisition of vehicles
A procedure such as NGVolontaire, the new Invitation to submit Projects for an integrated
solution of mobility using NGV, or financial support mechanisms stemming from Public
authorities for Inter-municipality and regional cooperation, would provide backing to cover
part of the extra cost of gas-powered vehicles, in comparison with a reference vehicle, such
as a diesel vehicle for example, and would enable gradual absorption of the extra cost of
the vehicle, which is a cyclical and not a structural consideration.

A fuel tax system
The fuel tax system is a major factor of competitiveness regarding fuel purchasing
prices and the full fuel costs, and it constitutes a key element helping the development
of the NGV sector. Maintaining a lower cost than that of diesel fuel and petrol over a
fairly long period would provide visibility for investors in the infrastructure and also
among users.
Simplification of administrative procedures
NGV stations can come under ICPE (Classified installations for protection of the
environment) regulations, depending on the flow rates provided. The idea here is to
shorten the lead times for examining applications when planning and installing such
stations.
Support for development of “territorial” stations
Stimulation of demand and support for territorial infrastructure would substantially increase
the market shares. “Territorial” stations, which are intended to ensure access to town centres
for “last-mile” deliveries, constitute a response to the issues of air pollution. It is nonetheless to
be expected that the return on investment will be slower, as only light vehicles are concerned
here.
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Use of biogas as a fuel
Reclassifying biogas fuel as an advanced biofuel would provide a considerable boost to the
use of NGV. Its use as a local fuel from renewable sources would meet the national and
European objectives in terms of national fuels (10% in 2020 and 15% in 2030). One of the
possible solutions would be would be to include BioNGV into the obligation to incorporate
advanced biofuels in traditional fuels. This mechanism would be bound to encourage
distributors of conventional fuels to develop filling points for BioNGV.

Three scenarios… ›

Scenario A

Scenario B

Scenario C

Support for acquisition of
vehicles
Fuel tax systems

Simplification of
administrative procedures
Support for development of
“territorial” stations
Use of biogas as a fuel

In scenarios A, B and C, the fuel tax system constitutes the key factor in development of the
NGV sector. Indeed, future development of the NGV sector would be difficult to consider
without this disposition.
Scenario A
Is structured around the other two essential factors, which are support for acquisition of
NGV and BioNGV vehicles and backing for development of stations at the territorial
level.
Scenario B
Is differentiated from scenario A by the use of biomethane for use in fuels for NGV vehicles:
here, we call them BioNGV vehicles. According to the ADEME, the solution involving using
biogas as a fuel is the most virtuous solution from an environmental standpoint. Indeed,
BioNGV is fully in line to combat air pollution: biofuel is produced from waste, which also
enables adoption of a logic of a circular economy in the territorial areas.
Scenario C
Adopts only the fuel tax system as the main structuring factor.

In all three scenarios, the registrations of new vehicles stem from renewal of vehicles
and from the intrinsic annual growth in the overall numbers of motor vehicles.
The vehicle replacement rate depends primarily on their service life.
The changes in the overall numbers of motor vehicles are linked to the levels of
economic activity, changes in population levels and environmental constraints.

TRUCKS
Market share (MS) of NGV in registrations of new vehicles
Scenario
W

16%

In a context of development of low-emissions vehicles and slight growth
in levels of economic activities, the NGV offer constitutes the main
economic and environmental alternative to diesel power, in particular to
comply with the provisions of the Euro VI standard concerning
greenhouse gas emissions.

Scenario
B

37%

The hypothesis of stronger growth in levels of economic activities is
favourable to investments. The increasing stringency of the
environmental policies and the air quality regulations would encourage
relatively swift development of low-emission vehicles, and in the
present case that of BioNGV vehicles. NGV constitutes the main
economic and environmental alternative to diesel power in the truck
segment. The market share of NGV would increase between 2015 and
2035.

Scenario

5%

The hypothesis of weak levels of economic activity between 2015 and
2035 is not favourable to financing of environmental policies. A less
favourable fuel tax system would lead to stagnation in development of
low-emission vehicles, and in the present case that of NGV and BioNGV
vehicles.
Although NGV would constitute the main economic and environmental
alternative to diesel power in the truck segment, its market share would
only increase slightly, due to the economic context.

page 63 | MOBILITY

C

HOUSEHOLD WASTE COLLECTION TRUCKS (HWCTs)

These lie within the logic of a circular economy:
The household waste collected will be used to feed the biogas plants, which in turn
will produce biogas, part of which can be upgraded and used as fuel for household
waste collection trucks.
Scenario
W

50%

Scenario
B

68%

Scenario
C

31%

The territorial authorities show considerable interest in this environmentallyfriendly procedure within the framework of implementation of their local
policies: territories with positive energy balances, clean air in towns, etc. In
the same way as for trucks, NGV constitutes the main economic and
environmental alternative to diesel power. Thus NGV would show strong
growth between 2015 and 2035, to reach parity with diesel power in terms
of market share by the end of the period.

The logic of a circular economy for NGV-powered HWCTs gains
strength. At the level of the territorial authorities, this scenario
presupposes strengthening of the local policies, which would place NGV
in a favourable position in this segment.

The logic of a circular economy for NGV-powered HWCTs gains
strength, but at a slower rate than under scenario A. Indeed, scenario C
presupposes dynamics in local policies at the level of the territorial
authorities that would show increasing growth rates by 2035.

BUSES AND
COACHES

BUSES
77%
COACHES
12%

Scenario
B

BUSES
85%
COACHES
16%

Scenario
C

BUSES
48%
COACHES
8%

It is considered that low-emissions vehicles, and especially those using
NGV, will show fairly marked growth, due to the requirements of the
LTECV regarding fleet replacements.
Moreover, it is also considered that passenger transport by coach will
gradually intensify, thanks to the Law for growth, economic activity and
equality of chances, the levels of activity and the equality of economic
opportunities, provided that the cost of access is economically tenable
for the authorities concerned. This would also lead to development of
alternative fuels, including NGV, even though diesel fuel would remain
the most widely used fuel up to 2035.

Relatively modest growth can be observed in the numbers of lowemissions vehicles, and especially those powered by NGV, because
traditional fuels (diesel fuel and petrol) remain widely in use, in spite of
the objectives set under the LTECV concerning replacement of vehicle
fleets.
Furthermore, it is considered that the Law for growth, economic activity
and equality of chances, the levels of activity and the equality of
economic opportunities would have a less decisive effect on liberalising
coach transport by 2035. This would indeed entail weak growth in the
NGV offer for this segment.
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Scenario
W

Market share (MS) of NGV in registrations of new
vehicles
In the period leading to the decree defining low-emission buses and
coaches, it is considered that the LTECV objectives regarding fleet
replacements will have a significant impact on these two vehicle
segments.
Moreover, under the Law for growth, economic activity and equality of
chances, this would create an impulse in this sector all the while
showcasing low-emission vehicles such as NGVs in the case of fleet
replacement and the purchase of new fleets alike.. The NGV offer is
well placed in the bus segment because it is considered as being more
efficient and more environment friendly than traditional fuels, and diesel
fuel in particular.
NGV would hence progress in the coach segment, but with greater
difficulty than in the bus segment, due to the enhanced economic
competitiveness of the diesel fuel offer.

LIGHT VEHICLES (LVs) AND
LIGHT GOODS VEHICLES (LGVs)
Market share (MS) of NGV in registrations of new vehicles
Scenario
W

LVs
1.4 %
LGVs
2%

Scenario
B

LVs
3%
LGVs
5%

NGV would see mixed growth due to a somewhat wait-and-see attitude on
the part of the infrastructure builders and the vehicle manufacturers. Indeed,
growth of NGV on this mass market presupposes a necessary and
sufficiently large number of public filling stations located strategically
throughout France. The hypothesis adopted involves gradual opening to the
public of the filling stations used for the existing captive fleets. This would
enable initial growth of NGV in the light vehicles and light goods vehicle
segment and in that of light utility vehicles. Here, it is considered that,
strengthened by policies focusing on restricting access to urban centres to
vehicles powered by alternative fuels, the NGV offer for light utility
vehicles could see slight growth, mainly within the framework of last-mile
deliveries.
Concerning light vehicles, growth of NGV would lie mainly at the level
of captive fleets, i.e. fleets of light professional vehicles.
Moreover, it is considered that in future, the successive Euro standards
will entail more stringent requirements, especially at the environmental
level, which could encourage the vehicles manufacturers to develop lowemissions vehicles, including those running on NGV. However,
traditional fuels (diesel fuel and petrol) would still remain the most
widely used fuels by 2035, with a market share of over half the light
vehicles.

NGV would see weak growth, mainly due to a wait-and-see attitude on
the part of the infrastructure builders and the vehicle manufacturers.
Nonetheless, with more dynamic growth of NGV among captive fleets
(heavy goods vehicles and buses in particular), the NGV offer in these
two vehicle segments would continue to progress, but less sharply than
under scenario A.

Scenario
C
LVs
0.6 %
LGVs
1%

The growth of NGV could stagnate over the 2015-2035 period, due to a
rather unfavourable economic context and a wait-and-see attitude on the
part of the infrastructure builders and the vehicle manufacturers.

_ 3. ANALYSIS AND PROSPECTS

›3.1 Dynamics of the vehicle fleets
Under the scenarios, NGV could be used in 0.2 to over 1.1 million
vehicles by 2035

Number of gas-powered vehicles
in thousands of vehicles
Scenario A

Scenario B

Scenario C

The growth in the numbers of gas-powered
vehicles would be initially seen among
captive fleets – mainly heavy goods vehicles
– in sync with the strategic development of a
national network of LNG and CNG filling
points with public access. Within the
framework of the Alternative Fuels
Infrastructures (AFI) directive, the sector is
expecting 250 stations with public access by
2020 and 400 by 2025. Later on, the
existence of infrastructure would enable
greater penetration on the market of light
utility vehicles and light professional
vehicles.

Three scenarios…›
Scenario A
The fleet of NGV vehicles would continue to grow and reach 511,000 units in 2035 with an
average annual growth rate of 19%. All the vehicle segments could show increasing growth,
and heavy goods vehicles in particular, boosted by trucks (+36% per year on average) and
mass transit, boosted by coaches (+32% per year on average).

Scenario C
The fleet of NGV vehicles could continue to grow and reach 235,000 units in 2035 with an
average annual growth rate of 14%.
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Scenario B
The fleet of NGV vehicles would grow fast and reach 1.12 million units in 2035 with an
average annual growth rate of 24%. All the vehicle segments would show increasing growth,
and heavy goods vehicles in particular, boosted by trucks (+42% per year on average) and
mass transit, boosted by coaches (+34% per year on average).

This data must be considered alongside that of the reference scenario under the
Strategy for Development of Clean Mobility, covering growth of NGV in France,
according to which the vehicle fleet would amount to 392,000 units in 2030
(including 249,000 light vehicles).

›3.2 Trends in gas consumption
Three scenarios…›
Scenario A
Gas consumption for transport would increase thanks to trucks.
Gas consumption for mobility is estimated at 23 TWh in 2035, i.e. an increase of 22 TWh as
compared with 2015 and an average annual growth rate of 18% over the 2015-2035 period.
This growth would be mainly attributable to trucks, which would account for just under half
of the total gas consumption for transport (10 TWh).
The upward trend would hence arise in turn from a “volume” effect, i.e. a relatively large
increase in the numbers of trucks (the most dynamic segment with an average annual growth
rate of 36%) and it would largely counter the downward trend due to the improvements in
energy efficiency for these vehicles.
Scenario B
Gas consumption for transport would increase thanks to trucks.
Gas consumption for mobility is estimated at 44 TWh in 2035, i.e. an increase of 43 TWh as
compared with 2015 and an average annual growth rate of 21% between 2015 and 2035.
This growth in gas consumption would be mainly attributable to trucks, which would
account for over half of the total gas consumption for transport (23 TWh).
The upward trend would hence arise in turn from a “volume” effect, i.e. a relatively strong
increase in the numbers of trucks (the most dynamic segment with an average annual growth rate
of 42 %) and it would largely counter the downward trend due to the improvements in energy
efficiency for these vehicles.
Scenario C
Gas consumption for transport would mainly increase thanks to HWCTs, trucks and buses.
Gas consumption for mobility is estimated at 11 TWh in 2035, i.e. an increase of 10 TWh as
compared with 2015 and an average annual growth rate of 13 % between 2015 and 2035.
Over three-quarters of the consumption (77%) would be attributable to the HWCT, truck and
bus segments: for these three segments, the upward

trend resulting from an increase in their volume would largely counter the downward trend
due to the improvements in energy efficiency for these vehicles.

In 2035, gas consumption for mobility should reach several tens of TWh

9% HWCTs
8% LGVs
8% Buses
15% Professional
LVs
30% Coaches

30% Trucks

Volumes of gas transmitted for mobility, in TWh of gas
transmitted

Scenario A

Scenario B

Scenario C

historical

Breakdown of consumption for scenario A in 2035

This data is to placed alongside that of the reference scenario under the Strategy for
Development of Clean Mobility, covering gas consumption for mobility in France: 17 TWh
in 2030 (including 1.3 TWh for light vehicles).

CENTRALISED
ELECTRICITY
GENERATION AND
COGENERATION

_ 1. CENTRALISED ELECTRICITY GENERATION
Centralised electricity generation constitutes a specific use of gas. Indeed, it is not included
in final energy demand, because it corresponds to a primary use: that of generating
electricity.
Nonetheless, this use corresponds to volumes of gas to be transmitted, for which it is
necessary to have a prospective view of their evolution. Indeed, gas demand for electricity
generation depends on the constitution of the energy mix used for electricity generation, and
on the operating dynamics of the generation units to meet variations in demand.
DK6

Émile Huchet
Blénod

Landivisiau

Toul

Montoir

Map of the combined gas cycles on 1
January 2015
Combigolfe
Martigues

Power plants in service on 1 June 2015
Cycofos

Power plants planned or under construction
Number of units per site

Data from RTE's electricity adequacy report published in 2016.
The hypotheses concerning electricity generation adopted for the reference scenario are
consistent with the data set out in the 2016 RTE electricity adequacy report statement
concerning the installed power for the 2015-2021 period.
In 2016:
+ 14 gas-fired combined cycle units (CCCGs) are connected to the gas transmission
network, including the Bouchain power plant (575 MWe) commissioned in the summer
of 2016, representing an installed power level of about 6.3 Gwe,

+ 3 sites (Gennevilliers, Montereau, and Vitry-sur-Seine) house gas combustion turbines
(CTs) with a combined power rating of about 0.8 GWe.
The generation of installed centralised electricity could be supplemented subsequently by
commissioning the Landivisiau power plant (422 MWe) near Brest.
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Bouchain
Pont-sur-Sambre

Sharp increase in gas demand for electricity generation plants › 21 TWh in
2015
Whereas demand had reached a very low level of 8 TWh in 2014, the second quarter of 2015
was marked by a sharp rise in gas demand for electricity generation, which continued in
2016. This increase is directly linked to the spreads between gas and electricity prices, which
are favourable for electricity generation using gas.
Moreover, the level over the first half of 2016 already stood at 15 TWh, pointing to an
annual demand of 30 TWh.

The future in question › considerable uncertainty
However, there is considerable uncertainty concerning centralised electricity generation:
+ The ways in which CO2 pricing and taxation could be implemented at European and
French levels:
In 2016, the announcement of a CO2 floor price of €30 per tonne as from 2017, initially
applied unilaterally in France on electricity generation, led to fears of mothballing for
numerous gas-fired electricity generation units. The sudden fall in gas consumption
contrasted sharply with the rises noted since late 2015. In the end the choice was made to
exempt gas-fired electricity generation plants from the floor price for CO2.

+ The absence of visibility concerning the implementation of a system involving
remuneration of electricity capacities made available to meet peak electricity consumption
levels - a system that should in principle provide support for gas-fired generation plants.
This capacity market was initially planned for 2017.

+ For the moment, coal-fired electricity generation is maintained in France, in spite of the
fact that the environmental footprint of coal is less favourable than that of gas.
Nonetheless, the 2016 RTE electricity adequacy report envisages a shutdown of coalfired electricity generation resources in 2023.

Two variants…

›

Gas demand for electricity generation in gas-fired plants could follow two possible
trajectories:
A high variant,
that shows the growth potential for the sector.

High variant:
+ Over the 2017-2025 period:
An installed fleet of gas-fired electricity generation power plants with a power rating of
6.3 GWe (including Bouchain) would be completed subsequently by commissioning of
another power plant at Landivisiau. Over that period, gas demand for electricity
generation in the power plants would remain at a level of 25 to 30 TWh per year.

+ After 2025:
With regards to the high scenario, it adopts the installed power and quantities of electricity
generated set out in the New Mix scenario, which was included in the 2014 RTE electricity

adequacy report. In this respect, it takes into account the boost given by the energy
transition law, with a reduction in the share of electricity generated by nuclear plants to 50%
by 2025 and the development of renewable energy sources. New capacities necessary to
balance the electricity supply system by 2030 would then be implemented:

- 7 GWe of peak level resources (which can be generation or consumption-cutting
resources) and 4 GWe of semi-basic level resources,

- Construction of 10 combustion turbines with a unit power rating of 150 to 200
MWe between 2023 and 2026,

- Construction of 7 gas-fired combined cycle power plants between 2025 and 2030,
corresponding to 9.4 GWe of installed power in combined cycle power plants by
2030.
Indeed, the limitations on nuclear power plants, those on oil- and coal-fired power plants,
and the growing share of intermittent, renewable energy sources in electricity generation,
should progressively lead to greater reliance on gas-fired power plants.
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A low variant,
that shows low gas demand, but also provides a perspective as to evolution outside the
effects linked to electricity generation.
It is indeed to be noted that to a considerable extent, gas demand for electricity generation is
triggered by the contribution made by these generation resources to balancing the electricity
supply system.

Implementation of an electricity capacities market able to meet peak electricity consumption
levels should also provide support for gas-fired generation plants.
In this high scenario, gas demand would increase gradually as from 2025 to reach 55 TWh in
2030.
Low variant:
+ Significant fall in gas demand for electricity generation in the power plants. Depending on
potential new European and French provisions which may be implemented regarding
carbon pricing and taxation, the return on investment for gas-fired electricity generating
power plants in France could be affected. Their operating periods could be considerably
reduced, all the more so since the competition is European: quantities of electricity could be
imported via the electrical interconnections (thermal and renewable energy sources located
in other European countries). A large number of plants could then be mothballed or shut
down in France.

+ Mothballing or shutdown of more than half of the gas-fired electricity generation
capacities among the plants in operation in 2016. This would very quickly lead to largescale losses of supply agreements and constitute a highly negative signal for subsequent
development in the sector.

For this low scenario, as early as 2017 and up to 2035, gas consumption would stand at a
low level of about 10 TWh, similar to the very low level of 8 TWh noted in 2014.

BOUCHAIN 2016
LANDIVISIAU

No construction after
2020

Less capacity in service More
mothballing

Power demand
Power of the gas-fired generating plants
(in GWe)

The diagram alongside shows the changes in the installed power:
In green for the high scenario, with new constructions after 2025, and in orange for the low
scenario, with mothballing as from 2017. A hypothesis involving stagnation of the
generating plant capacities at 6.3 GWe can also be considered; here, it is represented by the
black dotted lines.

2030
55 TWh
25 to 30 TWh per
year
Steep fall in volumes due to mothballing

Energy consumption (in TWh)

The diagram above shows the quantities of gas consumed to generate electricity:
+ Translated into volumes of gas, considering an efficiency level of 53% for gas-fired
combined cycle power plants and 40% for combustion turbines,
+ In green for the high scenario (rising to up to 55 TWh in 2030) and in red for the low
scenario (stagnation plateau at 10 TWh per year),

+ The grey curve shows as a reminder the trajectory as it was drawn under the scenarios in
the GRTgaz ten-year development plan in 2015.

_ 2. COGENERATION
2015 › 26 TWh of natural gas consumed by cogeneration plants
Out of the 26 TWh consumed by cogeneration plants, 15 TWh were supplied via the
distribution networks. Cogeneration is divided up into:

+ Installations at cogeneration plants under contract, and connected to the transmission or
distribution networks,

+ Small and medium-sized installations spread over the diffuse sector of public distribution
systems, and whose consumption corresponding to the cogeneration use has been estimated.

An installed power rating of 4.7 Gwe › 873 cogenerating plants throughout
France
Generation of heat, which stands at about 15 TWh, corresponds to 3% of national demand,
while that of electricity, at about 12 TWhe, corresponds to almost 2.4% of the domestic
electricity consumption.

Two hypotheses... ›
Two scenarios are considered for cogeneration; they are drawn up in consistency with the
2016 RTE electricity adequacy report:
A high variant
Considers stability of the installed power rating up to 2025 and takes into account a renewal
of the purchasing obligation contracts between 2025 and 2030. Consumption for
cogeneration would remain stable (at about 30 TWh) with increased levels of cogeneration
activity operating on market demand after 2025.
A low variant
In which, taking into account the same context as for the low scenario in case of the
electricity generating plants, the cogeneration activity levels would be limited as from 2017.
Result: gas demand for the cogeneration would hence remain stagnant at 15 TWh throughout
the period from 2017 to 2035.
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PRODUCTION OF GAS
FROM RENEWABLE
SOURCES

_ 1. PATHWAYS
The prospective exercise for gas from renewable sources* presents a view of the future
evolutions in injections of gas from renewable sources in France up to 2035. The main
production methods analysed are:

+
+
+
+

Methanisation from biomass,
Gasification/pyrogasification of biomass or SRF (Solid Recovered Fuel),
Methanation of hydrogen produced using electricity or of industrial origin,
Injection of hydrogen as a mix with natural gas.

The main objective here is to estimate the quantity of gas from renewable sources injected
into the whole of the natural gas networks in France, by 2035. For methanisation, the work
is done at the national and regional levels, and also by analysing the injection capacities each
year and the numbers of new injection locations throughout France. For the other systems,
the model only shows the GWh injected in all the networks at the national level.

Gas from renewable sources › a technical potential covering the
whole of gas consumption in France
2010

2020

2030

2035

Technical potential

GASIFICATION
METHANISATION

160 to 280 TWh

~ 200 TWh

Sources:
ADEME-SOLAGRO study of potential for methanisation, 2013
GRDF/MEDDE/MAAF/MEF gasification study, 2013
ADEME/GRTgaz power-to-gas study, 2014

Methanisation › a mature process with a steady deployment
Controlled production of biogas is known as methanisation. It involves a process of
degradation of organic matter of animal and/or plant origin through micro-organisms,. It
produces a gaseous mixture saturated in water and consisting of 50 to 70% of methane. The
organic matter can stem from various sectors: agricultural,
* The data is based in particular on the Panorama exercise of gas from renewable sources in 2015, carried out by GRDF, GRTgaz, the
SPEGNN, the SER and TIGF
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15 to 40 TWh

industrial, waste from food services, household and community waste, gas stemming from
non-hazardous waste storage facilities (NHWSFs), etc. After collection and transport to the
methanisation facility, the organic matter is sorted, agitated and heated for a few weeks in a
digester (a vessel with no oxygen supply). The digestion of organic matter produces biogas
which can be processed by combustion to provide heat and/or electricity. This biogas can
also be upgraded in order to reach the same physical properties as natural gas. It is then
known as "biomethane" or biomethane when used as a fuel/BioNGV. Whatever the
production process used, this purification phase is essential: it involves removal of
impurities and unwanted compounds, such as carbon dioxide, hydrogen sulphides and water.
Once it has been purified and odorised, biogas can be injected into natural gas networks.
1

Collection

2

Methanization

4

Recovery and
treatment

3

Injection

Methanisation has the specific characteristic of being a fuel production process, but it also
constitutes an alternative process for treatment of organic waste. By collecting this type of
waste to produce biogas, it is possible to limit its environmental impact by avoiding
emissions of greenhouse gases into the atmosphere, and recovering their energy potential. In
this respect, BioNGV is considered by the Ademe as an excellent form of adding value to
biogas, as it shows major potential for cutting greenhouse gas emissions as compared with
ordinary processes for management and disposal of organic waste (composting, storage).
The production of biogas also generates a residue called digestate. A natural organic
fertilizer, it can be spread on agricultural land as a substitute for fossil-based mineral
fertilizers. Taking all these assets into account, production of biogas has been part of the
development strategy for renewable energies in France since 2011. The LTECV strengthens
the ambitions allocated to the biogas injection process.

PRODUCER
Production and purification
Inputs

Raw biogas

- Agricultural waste
- Urban waste (household
waste, biowaste, green
waste)
- Waste from the agro-food
industry
- Residues from waste water
treatment

Standard composition
- 50 to 55% CH4
- 30 to 40 % CO2
- Water, H2S, NH
- Traces

Purified biogas
= Biomethane

Purification
- Compression (to a few bar)
- Purification (removal of
CO2, NH2, H2S, water,
traces)
- Checking the composition
of the gas

- Compression similar
to that of natural gas

Methanisation
Odorization
Digestate

NETWORK OPERATOR
Connection, injection and transmission

Metering

Regulation
of the quantity
injected

Checking the
quality of the
gas

Cut-off valve

Injection point

CONSUMER
Use of biogas
Heating, cooking…and fuel

As of September 2016, there were 24 biogas plants injecting gas into the network, 20 of them
on the GRDF network, 1 on the GRTgaz network, 1 on the TIGF network and 2 on the
Réseau GDS network. The biogas stemming from methanisation of waste is the first building
brick in production of green gas. This process is already mature and its technical potential is
estimated, in a recent study carried out by the ADEME and SOLAGRO, at 200 TWh, of
which 170 TWh is of agricultural origin.

23% dejections from livestock
10% households and communities
3% agro-food industry and trades
10% intermediate crops
54% crop residues

A gross technical potential of over 200 TWh,
most of it from agriculture
Source: ADEME-SOLAGRO study of
potential, 2013
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Natural gas + biogas

Gasification › the greatest potential over the longer term
Gasification of woody biomass (wood, straw, etc.) or solid recovered fuels (SRFs) consists
of partial oxidation of the input at a high temperature in order to produce a synthetic
gas/Syngas that is upgraded to natural gas quality through a purification phase and a
methanation phase.

1

Collection

2

3

Preparation

Gasification and purification

4

Recovery
eatment

In the near future, the biomass gasification process followed by methanation will hence
enable transformation of large quantities of woody biomass into biogas. The forestry
resources in France make it a suitable territory for deployment of this technology. The
production potential would enable over 50% of the current consumption of natural gas to be
covered. The process is currently in the industrial demonstration phase in France with a pilot
unit featuring innovative technologies. This project is called GAYA, and its platform is
under construction at Saint-Fons, in the chemical valley near Lyon; it is developing a chain
of innovative demonstrators covering the complete process (procurement, gasification,
methanation, treatment of synthesized gas and use of biogas as fuel). It will enable optimum
levels of efficiency as well as environmental and economic pertinence to be reached
throughout what is known as the second-generation biogas production sector. The GAYA
project, which was launched in 2010, brings together 11 partners with complementary fields
of expertise, and represents an investment of €60 M, with financial backing of €19 M
from the ADEME.

Mobilization of this type of biomass is complex because the sector lacks organization, and
there is strong competition, which leads to high costs of raw materials. The gross potential is
estimated at between: 160 and 280 TWh
In the same way, gasification can be based on end waste, Recovered Solid Fuels (RSFs): the
materials concerned represent major potential, but they are currently disposed of in landfills
in France. This potential has not yet been assessed.
The typical size of the production sites ranges from 400 to over 2,000 Nm3/h of methane.

Power-to-Gas› A solution for energy storage

Injection of H 2 as a mixture with
natural gas
(up to 20% by volume)

(production of
CH

CO2
(fatal - stems from methanisation
or industrial processes)

Injection of CH4
(synthesized methane)

page 83 | PRODUCTION OF GAS FROM RENEWABLE
SOURCES

Development of electricity generation from intermittent renewable energy sources such as
wind turbines and photovoltaic panels has raised questions as to how best to insert these
supplies in the networks. This stems from the fact that too low a level of generation entails
the presence of modular backup generation capacities; inversely, too high a level of
generation entails development of storage or conversion capacities for the surplus amounts
thus generated.
In reply to these questions, technologies involving conversion of electricity into gas, a
principle known as “Power-to-Gas”, are put forward. They rely on the large storage capacity
of the gas infrastructures (stocks in pipelines, underground storage facilities), and their aim
is to transform electricity from renewable sources into hydrogen through water electrolysis.
The hydrogen can then be injected in the natural gas network as H2, or after a methanation
phase, which consists of combining it with CO2 to convert it into methane.

Issues for the sector
Although their generation levels are increasingly predictable, it will never be possible to pilot
the units generating electricity from renewable sources, because they depend on factors that
are beyond our control (sunlight amounts, wind, tides, etc.). As considerable development of
these energy sources is predictable, various prospective scenarios foresee major levels of
generation of surplus electricity.
Surplus electricity will be mainly generated over long periods (80% during periods of surplus
generation lasting more than 12 consecutive hours) and it will only be possible to absorb part
of that energy using the existing storage techniques. In particular, pumped energy transfer
stations (STEPs)*, the most widely deployed technology in France, only makes possible the
storage of small quantities of energy (a few tens of GWh) over short periods (a few dozen
hours). They play an essential part in balancing supply and demand on a daily basis, but they
will not be able to absorb all the long-term surplus electricity.
Power-to-Gas is currently considered to be the only technique suitable for conversion of
large quantities of electricity (several TWh) over long periods (ranging from a few hours to
several months) without entailing radical technological breakthroughs. It involves storing
energy by recovering electricity in the form of gas, with subsequent use for all its purposes
(heat, fuel, etc.). This process is currently being tested in fifty or so pilot projects worldwide,
either via injection of hydrogen such as at the plant recently put into service by E.ON at
Falkenhagen in Germany, or via methanation such as at the Audi plant at Werlte, again in
Germany.
Power-to-gas should emerge by 2025 to 2030. By 2050, in an ambitious scenario of
development of electricity generation using energy from renewable sources, major
generation surpluses will be created on the network. Most of these surplus quantities will be
generated over long periods (more than a day) so it will not be possible to deal with them
using “ordinary” electricity storage solutions (STEPs, batteries). The intrinsic storage
capacity of the gas network makes it the only currently competitive technology for
processing such surpluses. 15 to 70 TWh of hydrogen produced by electrolysis could thus be
injected in the existing gas network by 2050.

*STEPs: power dams with upper and lower water storage reservoirs, and with machinery able to operate as pumps to store
energy and as turbines to release energy.

Like Power-to-Gas, fatal hydrogen of industrial origin could be recovered
In numerous processes, industries produce hydrogen, a fatal substance that is currently not
recovered. A simple source of recovery could consist of putting that hydrogen through a
methanation process to produce a gas that has the same specifications as natural gas.
The emergence of industrial projects, like the other Power-to-Gas projects, is encouraged by
the recent ”Hydrogen Territories” invitation to submit projects initiated by the French

Projects involving demonstrators:
Two power-to-gas demonstrators have been initiated in France to prepare injection of
hydrogen in the natural gas network, from technical and economic standpoints alike:
+ On the transmission network: the Jupiter 1000 project, coordinated by GRTgaz, and for
which the launch is planned for 2018
+ On the distribution network: the GRHYD project, coordinated by Engie, with a specific
part dedicated to injection whose test phase is planned from mid-2017 to the end of 2018
Jupiter 1000 is located at Fos-sur-Mer. The 1 MW project is aimed at testing, on a combined
basis, direct injection of 200 m3/h of hydrogen in the gas transmission network, and
production and subsequent injection of methane synthesized using CO2 from the industrial
activities in the area.

hydrogen

Electricity

Alkaline
electrolysis 0.5 MW

PEM electrolysis
0,5 MW

Methanation
hydrogen

methane

CO2 capture
and storage

Injection in
the
Methane
transmission or mixture of
system
hydrogen and
methane
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Ministry of the Environment, Energy and the Sea.

GRHYD is located in the area covered by the Urban Community of Dunkirk. The part
dedicated to injection will cover the injection of hydrogen produced via water electrolysis,
in proportions varying from 6 to 20% (by volume). This mixture will supply a new
residential district comprising a hundred housing units (individual houses and blocks of
flats) together with a tertiary establishment, for use in heating, production of hot water and
cooking. The technical system which is being implemented includes an electrolyser,
hydrogen storage, and an injection station.

O2

Energies from
intermittent renewable
sources
Housing and tertiary
Water
electrolysis

Green mobility
Use of hydrogen in
transport systems in the
form of Hythane

Electricity

H2O

Natural gas

H2

Natural gas + H2 (injection of hydrogen into the network)

_ 2. HYPOTHESES
Main inductors taken into account in the scenarios
Hypotheses: several inductors can be used to account for the differences between the
scenarios.
Support mechanisms:
The support mechanisms must be designed to ensure sufficient returns on investment for
projects. Changes in regulations are necessary to enable plants already producing biogas,
with or without recovery, to inject biogas and benefit from the injection purchase price as it
is applied to all new injection projects. The period covered by the contract must be extended
from 15 to 20 years at prices that are identical to those of the current injection purchase
contract.

Taxation:
Consumption of biogas, including biogas as a fuel, will be exempt from the climate energy
contribution and the local authorities will be allowed to exonerate industrial methanisation
units from property tax.
Simplification of administrative procedures:
At times, project managers are faced with an administrative wall. Drastic simplification of
the procedures would bring fluidity to the project design stages and accelerate the processes
necessary to reach the injection phase.
Aid for financing projects:
Project financing could be facilitated by implementation, for example, of guarantee funds,
low-interest loans or mobilization of public funding.
Fuel recovery:
A favourable framework will be implemented for development of bioNGV, for example by
adding biomethane used as a fuel to the list of the biofuels.

Scenario A

Scenario B

Scenario C

Taxation
Simplification of
administrative
procedures
Support for project
financing
Fuel recovery

Main factors accounting for the differences
between the scenarios
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Support mechanisms

_ 3. ANALYSIS AND PROSPECTS
Over the short term › a capacity of 2 to 3 TWh of biogas injected
Up to 2019, the forecasts aimed at assessing the potential for injection are based on the
capacities management register, which is dealt with by the transmitters. Between scenarios
A and B on the one hand and scenario C on the other hand, the quantities injected can vary
by a factor of two, depending on:

+ The support mechanisms implemented to accompany injection projects,
+ The aid for financing projects,
+ Launching invitations to tender in order to comply with the objectives of the pluriannual
energy programme.
The biogas injection projects are spread over the whole of France, as can be seen in the map
below.
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Over the longer term › an increase in the capacities of the other processes for
production of gas from renewable sources, which could reach 76 TWh
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On top of biomethane, the other production processes should witness increases boosting
them to almost 40% of all renewable gases injected into the networks by 2035, under
scenario A.
Depending on the scenarios, the quantities of gas from renewable sources injected can vary by
a factor of 6.

MULTI-SECTORAL
VIEW FOR
FRANCE

Depending on the economic context and in the event that gas is accompanied by favourable
public policies, the volumes of gas transmitted could vary from 335 TWh in scenario C to
450 TWh in scenario B, with a reference scenario at 385 TWh. In all the scenarios, the
volumes of gas follow a downward trend, even though the numbers of housing units, tertiary
surface areas, industrial units, cogeneration plants and even vehicles using gas are rising.
The gas sector thus provides proof of its involvement in the energy transition, by
enabling reductions in unit consumption levels and hence in the volumes of gas
transmitted, thanks to constant innovation involving efficient gas systems.

Scenarios in line with the 2023 objectives of the pluriannual energy programme
(PPE):

2023 / 2012

Scenario A

Scenario B

Scenario C

-15.1 %

-10.6 %

-19.4 %

Changes in gas consumption levels other than
for centralised generation of electricity (fossil
fuel share, excluding 8 TWh of biogas injected
in 2023) between 2012 and 2023

0.2 %

For gas, the PPE gives an objective of a
reduction in primary consumption of gas

19.3 %
34.4 %

lying between -9% and -16% in 2023 as

461 TWh

compared with 2012. The quantity of
biogas injected in France in 2023 is set at
8 TWh.
35.9 %

All the scenarios in the 2016 gas forecast
are hence in line with the window for
reduction in gas consumption set out in the

Breakdown by sector in 2035

PPE.
Residential
Industry
Tertiary
Electricity generation & cogeneration
Mobility
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10.2 %

6.1 %
6.5 %
30.1 %

385 TWh
37.8 %
19.5 %

Scenario A (reference)

9.8 %
6.4 %
28.0 %

450 TWh
37.8 %

18.0 %

Scenario B
3.3 %

7.5 %
31.4 %

335 TWh
37.5 %
20.3 %

Scenario C

Breakdown by sector in 2035

Centralised electricity generation and Cogeneration (supplement for high variant)
Centralised electricity generation and Cogeneration (low variant)
Gas-powered mobility
Industry
Tertiary
Residential
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GLOSSARY
AAGR: Average annual growth rate
AFI: 2014 European Alternative fuels infrastructures Directive
ATEE: Association Technique Énergie Environnement (Technical energy and
environment association)
BioNGV: Use of gas from renewable sources for NGV
CCCG: Gas-fired combined cycle plant
CCFA: Comité des constructeurs Français d’Automobiles (French motor ve hicle
manufacturers’ committee)
CEE: Energy savings certificate
CEREN: Centre d'Études et de recherches économiques sur l'Énergie (French centre
for economic studies and research on energy)
CET: Thermodynamic water heater
CITE: Tax credit for energy transition
CNG: Compressed natural gas, for vehicles powered by gas stored on board in a
pressurized tank
Cogeneration: System enabling simultaneous generation of heat and electricity
CT: Combustion turbine
ERSs: Energies from renewable sources
ENTSOG: European Network of Transmission System Operators for Gas
GGs: Greenhouse gases
ICPE: Classified installation for protection of the environment
LNG: Liquefied natural gas
LNG fuel: Vehicles powered by gas with onboard storage in liquefied form
LPG: Liquefied petroleum gas, butane and propane
LTECV: 2015 French law covering the energy transition for green growth
NGV: Natural gas for vehicles, a generic acronym for vehicles powered by gas (CNG,
LNG)
P2G: Power to Gas
PAC: Heat pump
PNRU: French national plan for urban renovation, PNRU2 launched in 2016
PPE: Pluriannual energy programme
PREH: Plan covering energy renovation for housing
RT 2012: 2012 thermal regulations
SDMP: Strategy for development of green mobility
SOeS: Observation and Statistics Department of the French ministry of the
Environment, Energy and the Sea
Uses of gas: Heating, hot water, cooking, industrial processes, mobility, etc.
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