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Foreword

It is now clearly apparent that the pressure exerted by human activities on

the environment, essentially through the added greenhouse effect and

various forms of pollution, is irreversibly changing, on the human and

global scale, the conditions of life on Earth.

Aware of these stakes, international and European institutions are putting

into place regulatory frameworks to incite governments to develop policy

responses (for example, the United Nations Framework Convention on

Climate Change, directives on waste, soils, etc.). The resulting measures are

aimed at reducing anthropogenic emissions and at devising lifestyles that

are adapted to these new conditions, e.g. preventive policies, policies of

adaptation to climate change, new industrial policies based on green

technologies.

In order to establish the nature, scope and dosage of these policies and

actions knowledge and technology are indispensable. To some extent this

knowledge is available and already mastered, but in other areas further

research, development and demonstration work are required. Any eventual

health or environmental risks must also be addressed to ensure competitive

deployment of new technologies (second-generation biofuels, CO2 capture

and storage).

ADEME’s strategic research and development orientation for 2007–2010

focuses on these emerging fields of knowledge and technology,

articulated in ten main R&D programmes.
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Of these ten programmes, seven will develop technical and organisational

options to reduce the pressure that humans exert on their surroundings. The

three remaining programmes aim to acquire the knowledge needed to

conceive and implement effective public policies in the areas of energy

management, renewable energy, waste, air quality, soils and noise pollution.

Both at the European level, with for example the energy goals set for 2020,

and in France, with the commitments now being implemented in the

framework of the Grenelle environmental summit, ADEME is centrally

placed in a structure that aims to control human pressure on the

environment, in order to attain these objectives. Its role is to achieve a

convergence of views among the actors involved and to accelerate the

research and development process so that solutions and responses will be

ready in time.

This strategic orientation document has been elaborated in this spirit. For

each of the ten main R&D programmes ADEME’s research teams have set

themselves short- and medium-term research goals, to make an effective

contribution that puts our society on the way to more sustainable

development.

May the reader find guidance here on the research directions that will

enable us to attain ambitious objectives such as the «Factor 4» targets.

Bernard Cabaret François Moisan

Chairman of the Scientific Council Scientific Director
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Introduction

Research and development action (R&D) at the French Environment and
Energy Management Agency (ADEME) is framed in response to
environmental, economic and societal issues.

Over the long term, what is at stake is the capacity of today’s society to
meet its needs without jeopardising the capacity of future
generations to meet their needs.1 Today a number of scientific findings
converge to point to certain imbalances (e.g. climate change) and
environmental impacts (e.g. dispersion of chemicals) that are likely to
radically modify living conditions for humans with a few decades.

The added greenhouse effect induced by emissions of greenhouse gases
(GHG) of human origin is undoubtedly the prime issue in terms of the risks
that weigh on living conditions on Earth. This danger calls into question not
only an energy system founded on exploitation of fossil resources, but also
the absence of effective regulation to limit deforestation.

The dissemination of polluting substances constitutes a second menace
for the biological equilibrium of the planet. Our modes of production and
consumption require more and more resources, even though the efficiency
with which we use these resources is rising. This mobilisation of resources
engenders changes in the volume and nature of pollutants to which
humans and the environment are exposed. These pollutants enter natural
cycles that disperse them and transfer them to plant and animal species.
This leads to questions concerning the health effects that these
environmental impacts have on individuals (reduced fertility, cancers,
respiratory diseases).

As with GHGs, the cross-border nature of certain pollutants, transported
over long distances, means that in some instances particularly vulnerable
habitats or individuals far from the primary sources of pollution are exposed
to, or may even be victims of, risks linked to climate change and pollutant
emissions.

These two major environmental processes interact with each other.
They interact naturally through the ecological processes of our planet. They
also interact through human-made systems that are at the root of
exploitation of natural resources and of pollutant emissions. The increasing
pressure on this exploitation is just beginning to produce effects that are
sometimes masked by shorter-term fluctuations. But over time this rising
tension is a critical factor for the dynamics of the processes involved.
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1 Inspired by the Brundtland Report.

Much has been done to reduce pollutant emissions, throughout product
life cycles, quite generally by adding new techniques for the capture and
treatment of emissions and discharges. This approach is reaching its limits.
It is not necessarily optimal from an economic point of view, and can
endanger business competitiveness. It is therefore essential to orient
technological innovation towards more integrated and effective processes.
Furthermore, some of the gains obtained by post-treatment may be
cancelled out by the energy consumption of these new processes. Going
beyond reinforced industrial research and development, the engine driving
our capacity for innovation, our modes of regulation and organisation must
be inflected to make them more favourable to innovation. ADEME’s
research activities are thus in phase with the core ambitions of the Lisbon
strategy.

Taking the territorial dimension of these issues into account is another
important aspect, that aims to devise appropriate responses to problems as
they are encountered and experienced, relying in particular on local actors
and reinforcing capacities to take action together. Local and regional
governance of territories must ensure this capacity in order to offer jobs,
health care, education, leisure activities, a healthy and safe environment,
etc.

Medium- and long-term environmental challenges, health, risk mana-
gement, development and competitiveness are the stakes that inform
ADEME’s research activity. Each of these challenges expresses the limits our
society faces in the pursuit of sustainable development.

ADEME’s areas of action have been analysed through the filter of these
issues. Research-based responses can rely on the emergence of new
technologies and innovative organisational modes (e.g. evolution of
urban planning, of consumption patterns) as well as on consultative
processes to achieve the necessary compromises between our sometimes
contradictory aspirations in terms of production and consumption.
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The decisive role

of anthropogenic activity

With a radiative forcing effect that is
more than ten times that due to natural
factors,2 human activities and the green-
house gases (GHGs) that they generate are
the main cause of the added greenhouse
effect and the changes in climate that have
been observed since the beginning of the
industrial age.

Among the GHGs covered by the Kyoto
Protocol, the largest contribution to radiative
climate forcing comes from CO2. This gas
accounts for 50% to 60% of the added
forcing. In 2005 concentrations of CO2 reached
379 parts per million, whereas over the last
650 000 years this concentration has varied
between 180 and 300 ppm. Fossil energy use
and deforestation are the principal anthro-
pogenic causes of CO2 emissions, according to the
IPCC.3

The IPCC estimates that the other five GHGs
considered under the Kyoto Protocol (CH4,
N2O, PFC, HFC, SF6) account for 20% to 30%
of additional radiative forcing. The principal
anthropogenic sources of emissions are the
manufacture and application of nitrogen
fertiliser, livestock raising, waste treatment,

the manufacture and use of refrigerant gases,
and certain industrial processes (e.g.
decarbonation of limestone for cement
production). The remaining 10% to 20% of
added radiative forcing is linked to
tropospheric ozone.4

A phenomenon that is
accelerating

Atmospheric concentrations of CO2, measu-
red in annual average, are rising at an
accelerating pace. From 1960 to 2005
atmospheric concentrations of CO2 rose on
average 1.4 ppm per year. The annual growth
rate increased to 1.9 ppm per year for the
period 1995 - 2005.

In terms of temperature, the most recent IPCC
report indicates that between 1906 and 2005
the average temperature at the surface of the
Earth rose by 0.74°C. As for CO2 concen-
trations, the pace of the increase in average
temperature is accelerating.5 In the course of
the last 100 years the average surface
temperature of the Earth rose by around
0.06°C per decade; this increase was 0.13°C
per decade from 1950 to 2005.

2 Since 1750 the added radiative forcing generated by anthropogenic activities (e.g. fossil fuel combustion, deforestation) amounts to +1.6 W/m² on
average, as opposed to +0.12 W/m² for radiative forcing due to natural factors (e.g. solar activity, volcanic eruptions).
3 Intergovernmental Panel on Climate Change
4 This GHG is not included in the Kyoto Protocol, notably because of the uncertainty regarding emissions and the ensuing difficulties in establishing
quantitative emission reduction targets.
5 Even though an average temperature indicator is used, we must not forget that the surface of the Earth is not warming everywhere at the same
rate. For example, seas and oceans tend to warm more than the continents, high latitudes are warming faster than equatorial zones, and the rise in
night-time temperatures is more pronounced than for daytime temperatures. In France, data from Météo France indicate that the average
temperature increase since 1900 is 0.9°C, whereas the increase is 1.1°C in the Massif Central region, and 0.7°C in Lorraine.

I. The stakes

� Climate change
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Emissions level and average temperature increase for a given atmospheric
concentration of CO2

CO2 concentrations Global emissions in 2050 Temperature
in 2050 (ppm) (billions of tonnes CO2) increase

450 11 +1°C compared to today
550 22 +1.9°C compared to today
650 33 +3.9°C compared to today

Source : Third IPCC Evaluation Report

Source : Futuribles n°315 - Effet de serre : quelques scénarios : Patrick Criqui

Systems inertia and long-term
objectives

Given the inertia of the climate6 and of current
development modes,7 it would seem that the
most ambitious realistically achievable objective
is stabilisation of CO2 concentrations at a level

of around 450 ppm, by 2050. The findings of
the SRES report published by the IPCC indicate
that this target requires that world CO2

emissions peak before 2030 and that global
emissions fall back to 70% of their 1990 level.8

6 The most recent IPCC report indicates that even if it were possible to halt the rise in GHG concentrations in the atmosphere tomorrow, the average
temperature at the Earth’s surface would continue to rise by 0.2°C per decade over the next 20 years, as a result of the inertia of the climate system,
essentially due to the buffering effect of the oceans.
7 In France, for example, it takes 22 years on average to renew the entire fleet of private vehicles, and 100 years to renew existing housing stock.
8 Special Report on Emissions Scenarios.
9 See the report Greenhouse Reduction Pathways in the UNFCCC Process up to 2025 drawn up by LEPII – EPE for the European Commission.

Having set the global target, now the regional
breakdown must be decided. Among the many
proposals considered,9 two appear to be
potentially acceptable to a large number of
stakeholders: convergence of per capita
emissions in the long term, and multi-stage
systems that differentiate targets according to
the country’s level of development. Under a
multi-stage approach by 2050 the developed

countries (United States, European Union,
Japan) would reduce their CO2 emissions by
three-quarters from their 1990 levels.
Emerging-economy countries (China, India,
Brazil) would stabilise their GHG emissions at
their 1990 levels by 2050, and the least
advanced countries could see their emissions
rise threefold.

Targets and emissions quotas in multi-stage processes

Level of CO2 2050 target in terms of 1990 emissions
concentration Annex 1 countries Non-Annex 1 countries

450 ppm 75% reduction 100% for emerging-economy
countries and 300% for the least

advanced countries
550 ppm 50% reduction 200% for emerging-economy

countries and 500% for the least
advanced countries
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10 Scenario established following the G8 Gleneagles summit, and presented in Energy Technology Perspectives to 2050.

Climate change, resource scarcity
and energy security

Even if the long-term scenarios described in the
SRES report are compatible with currently
identified resources, the need for massive
investment to increase the operational produc-
tivity of certain resources and to access other
new resources, rising energy demand in
developing countries and periodic discrepancy
between supply and demand will, all else being
equal, push fossil energy prices up, regularly or
sporadically. Adding the need to manage new
risks (additional weather-related risks due to
climate change, terrorism, and internalisation of
the external effects of fossil fuel consumption),
it is very likely that the coming decades will see
rising prices for fossil energy.

Without going into the details of the knock-
on effects of higher fossil energy costs
(incentives to boost exploration budgets, to
increase energy efficiency, to transfer non-
specific uses to the least expensive form of
energy), this increase, in combination with
energy security concerns, could spur renewed
interest in coal, both as a solid and as a liquid
fuel. This scenario, if coal-processing and
coal-burning plants are not equipped for CO2

capture, transport and storage, would lead to
emissions and atmospheric concentrations
that would be entirely unacceptable in light of
the climate changes they would cause.

Above and beyond fossil energy, nearly all raw
materials may become scarcer in coming
decades, as economic development is extended
to hundreds of millions of people. This presages
economic and social tensions and constraints
that will render even more complex the
establishment of global climate governance.

In France

Because of its specific features in power
generation, France has an atypical emissions
profile compared to the average for OECD
countries. Energy production has a low share in
this profile (13% compared to about 30% in
OECD countries) while agriculture plays a

significant role (20% compared to 8% on
average in OECD countries). Transport and
buildings have shares that are equivalent to
those observed in other OECD countries. In the
perspective of “Factor 4” targets, France must
pursue policies that, at the very least, maintain
the CO2 content per kWh of electricity at
today’s low levels. In parallel France must
without delay take action in the transport and
buildings sectors. In transport, the amount of
energy required to travel one kilometre must
fall, through better organisation, modal choices
and vehicle energy consumption, and the
dependence on high-carbon fuels (oil, liquid
coal) reduced. In buildings, the goal is to
implement over the next 30 years the full range
of available techniques to reduce building
energy consumption and to meet eventual
residual demand with low-CO2 forms of energy.
Lastly, it will be necessary to make the
agricultural sector fully assume its role in
improving management of the carbon
cycle.

Nationally, and with a view to preserving the
competitiveness of our economy ; envi-
sioned, a distinction must be made between
our own targets and domestic energy
management, and the capacity of French
companies to bring solutions to the world
market, in highly varying contexts.

Long-term options
and R&D needs

The above targets represent real challenges,
given the trends scenario established10 by the
International Energy Agency that show an
increase of more than 30% in CO2 emissions
alone linked to energy consumption in the
developed countries, and an increase of over
130% for developing and emerging countries
compared to the year 2000.

To counter these trends several techno-
logical, organisational, economic and
institutional options are envisioned.
Three research directions emerge for techno-
logical options:
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• 1st direction: reduce energy needs
and related GHG emissions for a given
use. Here the aim is to exploit potential
gains via energy efficiency and low-energy
use. For example, in the buildings sector,
the building envelope can be improved to
eliminate thermal bridges and reduce
energy losses while maintaining ambient
temperatures and air quality that are
compatible with a high comfort level.

• 2nd direction: energy production
modes and/or vectors with low or no
GHG emissions. This type of action
implies significant use of renewable
energy for heating (solar thermal) and
transport (biofuels), or the use of energy
vectors, (electricity, hydrogen) from non-
GHG resources (renewable resources,
nuclear power).

• 3rd direction: optimise energy effi-
ciency and GHG emissions in indus-
trial and agricultural processes. This
pathway makes use of R&D work to
reduce process GHG emissions by CO2

capture, to reduce HFC utilisation and
losses, and to optimise process energy and
GHG balances.

The balance between these three pathways
will depend on the pace of technological
advances, endogenous to the existing system
of constraints and incentives, and also on the
economic, organisational and institutional
options mobilised.11

For this reason ADEME will be particularly
attentive to a cross-disciplinary approach to
validate choices among these options, by:

• studying the impacts and efficacy of
different energy and climate policy
instruments;

• developing long-term scenarios (2050)
for a climate and energy future, as an aid
for the conception of public policy and
identification of research portfolios that
comply with the long-term objectives that
have been defined;

• stimulating reflection on the subject
of the political economy of climate
change to clarify individual and collective
decision-making processes and analyse
the part played by different actors.

11 For example, the energy landscape and GHG emissions will vary according to: the nature of instruments used to attain objectives (e.g. voluntary
agreements, process and product standards, taxes, allowance markets, property rights compatible with sustainable management of major tropical
forests), the geographical application and modalities of implementation of these instruments (e.g. a tax on energy or CO2, the ways in which
developing countries are implicated, emergence of global climate governance), and the economic mechanisms and the institutions that will be set up
in coming years (e.g. the creation of a world-wide system of compensation between climate-change winners and losers).
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� Air quality

Emissions of atmospheric
pollutants and air quality
monitoring

The heavy pollution of the period known as
the “glorious thirty years” of prosperity in
France, principally from stationary instal-
lations, has been replaced by less
concentrated discharges and cross-border
pollution. The acidic-particle pollution and
“winter smog” phenomena caused by
sulphur dioxide and by particulates that
characterised urban and industrial areas in the
past have greatly diminished. Lead has also

practically disappeared from city air, with the
development of catalytic converters and
unleaded gasoline.

This progress is the result of the regulations in
effect, but is also due to the significant share
of non-polluting and non-GHG-emitting
sources in electricity production and con-
sumption.

Emissions trends for major air pollutants (kt/yr) and 2010 targets set by European
directive 2001/81

kt 1980 1990 2000 2005 2010 2020 ceilings *
SO2 ~3200 ~1333 ~619 ~466 375 188
NOX ~1980 ~1840 ~1415 ~1207 810 626
COVNM ~3000 ~2761 ~1936 ~1439 1050 846
NH3 ~840 ~787 ~789 ~735 780 521
PM 2.5 N.R. ~487 ~401 ~329 - -

* The 2020 ceilings are proposals being discussed under the CAFE programme

These trends have mechanically generated a
larger share of atmospheric pollution due to
higher automobile traffic than in the past,
with stationary installations bearing less of
the burden. The scientific debate about
emissions ceilings under the CAFE 2 directive
currently being negotiated shows that vigilance
is required regarding future emissions standards
and ceilings for stationary sources. We must
also be attentive to potentially highly toxic and
long-lasting trace pollutants (e.g. aromatic
compounds, dioxins and furans, persistent
organic pollutants) that are released by specific
activities and uses.

Despite the progress achieved in terms of outdoor
air quality, measurement networks periodically

report that certain emissions ceilings are exceeded
in urban areas and industrial zones. These peaks
expose individuals and ecosystems to high
concentrations for fairly short periods of time, with
long-term effects that we do not know how to
assess.

In addition to concerns about outdoor air, and
considering that city dwellers spend 90% of their
time in enclosed spaces such has residences,
workplaces, transport, leisure facilities and
schools, research work has studied indoor air
issues so as to improve technologies and
protocols to measure concentrations of certain
pollutants and acquire a better overall
understanding of risks related to indoor air
quality.
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Exposure to atmospheric
pollutants

In addition to the inventory of emissions, the
fact that pollutants enter natural cycles that
disperse them and transfer them to plant and
animal species raises the issues of health and
environmental effects.

• Health impacts of atmospheric pollution:
epidemiological and toxicological data
show that worsening air quality in cities
and surrounding areas is one of the
principal aggravating factors for public-
health risks that can be attributed to
environmental factors (e.g. cancers,
respiratory ailments, cardiovascular
disease, asthma).12 Better knowledge of
pollutant emissions from key sectors of
activity is needed, in particular of
emerging pollutants. It is also necessary to
rationalise and adapt surveillancemecha-
nisms to monitor pollutants, including
emerging pollutant substances, on spatial
and temporal scales that are better suited to
the study of population exposure (local
pollution). The data gathered by monitoring
systems, when coupled with other databases
(indoor air quality, emissions maps), should
help provide air quality forecasts and
warnings for sensitive individuals.

• Impacts of atmospheric pollution on
ecosystems and the ensuing consequences:
atmospheric pollution affects sensitive
aspects of the environment, notably
ecosystems, via processes such as eutro-
phication, acidification. In addition to
understanding these phenomena, we must
establish critical load thresholds that
define the amount of pollution ecosystems
can absorb without sustaining irreversible
damage, and ascertain the ways in which
pollutant deposits in ecosystems contribute
to contamination of the food chain.

Air quality
and climate change

Certain pollutants, most notably tropospheric
ozone, have repercussions for the climate, in
addition to impacts on health, ecosystems
and indoor air quality. Tropospheric ozone is
formed in the atmosphere from nitrogen
oxides, volatile organic compounds and
carbon monoxide. Fine particles in the air play
a role in the radiative balance of the planet
according to complex processes that in some
cases may augment radiative forcing (carbon
particles from combustion) and in others may
diminish this forcing (sulphates). Conse-
quently steps to lower ozone levels by
reducing emissions of NOx, CO and VOCs
must not be neglected. They provide a lever to
simultaneously obtain gains in health
conditions, by improving air quality, and
climate gains, by mitigating additional
greenhouse effects.

Long-term R&D approaches
and priorities

Action to improve air quality must follow an
integrated approach, encompassing the
multiplicity of emissions sources (stationary,
mobile), impacts (health, ecosystems), inter-
action with climate change, and the
diversity of territorial echelons involved
(local pollution in an urban area, cross-border
pollution). This approach must allow health and
environmental risks to be addressed at multiple
spatial and temporal scales. In the medium- and
long-term it will be necessary to develop “multi-
pollutant” and “multi-effect” approaches and
policies like those adopted in EEC/UN and
European Union frameworks.

12 In recent work by the French Institute de Veille Sanitaire (IVS) it is estimated that 16 926 premature deaths (11 612 due to cardiovascular causes
and 1 901 to lung cancer) could be avoided if long-term exposure to 2.5 PM pollution were reduced to 15 µg/m3 in the 23 European cities covered
by the APHEIS programme (APHEIS-3, 2004). In France between 10 000 and 20 000 years of life may be lost due to premature deaths related to the
short- and long-term effects of ambient air pollution.



Strategic Orientation for Research and Development

12

For ADEME, the R&D activities to be
conducted should aim to furnish the building
blocks for this integrated approach. Four
directions for research will be emphasised
over the 2007 – 2010 period:

• 1st direction: improve tools and
methodologies for measuring and
monitoring pollutants and emissions. The
focus will be to develop measurement
protocols for new and emerging pollutants,
and improve metrological techniques.

• 2nd direction: improve understanding
and characterisation of atmospheric
pollution processes in order to provide
data for emissions forecasting and mapping
models.

• 3rd direction: evaluate health and
environmental effects and risks linked
to air pollution, notably to construct
health and environmental indicators that
can be used to elaborate and appropriately
apply public health policies. This research
will be closely coordinated with the National
Health and Environment Plan (Plan National
Santé Environnement, PNSE).

• 4th direction: develop technologies for
the treatment and prevention of
emissions of atmospheric pollutants
that show verifiable results in actual use,
and that will ideally hold down emissions, in
order to comply with national and European
standards, at the very least.

Complementing and spanning these four
research directions, ADEME will pursue work to
acquire useful data for the negotiation and
implementation of Protocols under the Geneva
Convention, particularly regarding critical levels
and loads.

� Waste and soil management

Waste management:
ongoing modernisation
and new directions

The period 1992 – 2002 was a period of
modernisation of waste management in France,
with notably the closing of open-air waste
dumps, the start-up of waste sorting, materials
and energy recovery, and the upgrading or
shut-down of substandard treatment facilities.
Ten years after the passage of the 13 July 1992

framework law, the actors in waste
management as a group observe that
modernisation is under way, and that the
waste-management system is both more
diversified, with sorting and recycling activities,
and more effective, with new incineration and
storage facilities.

From 2002 to 2006 emphasis was on the
development of waste management in areas
of shared responsibility: vehicles, WEEE.
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Sorting Composting Methanisation Incineration Incineration Class 2 Total
with without landfill
energy energy storage
recovery recovery

Hazardous waste - 9 - 127 3 91 229
Organic waste - 3 018 16 5 - 108 3 147
Recyclable
materials 2 785 147 - 7 7 89 3 034
Household waste 207 986 120 10 166 641 8 654 20 775
Mixed ordinary
waste 2 708 33 14 1 822 23 8 011 12 611
Sludge - 384 - 187 1 644 1 217
Construction and
demolition waste 89 0 - - - 968 1 057
Compost - - - - - 0 0
Residues and
treatment - 15 - 231 0 1 691 1 937
Slag - - - 0 - 272 272
Stack-
scrubbing residues - - - - - 3 3
End-of-life
equipment 461 - - 218 0 1 368 2 046
Other
(not specified) 88 12 - 190 2 173 466
Total 6 339 4 603 150 12 955 678 22 071 46 797

Key figures for waste treatment in 2004 (in thousands of tonnes)

Source : ADEME

This summary was included in the communi-
cation made on 4 June 2003 to the Council of
Ministers, in which the Minister for Ecology and
Sustainable Development outlined the new
scope of waste management:

• fighting climate change
• protecting the population from health risks
• compliance with the increasingly stringent

requirements of European policy and
regulations

• development of the requisite treatment
and storage capacities

• holding down costs, a necessary
condition to make this policy acceptable
to the public.

With these stakes in mind, waste minimi-
sation has been given top priority in waste
policy, followed by development of recycling,
energy and materials recovery.

R&D needs for waste
management

Between 2002 and 2006 work was
undertaken relating to environmental design,
source reduction and recycling. This was in
keeping with the transition from the dynamics
of acquiring equipment for waste treatment
underlying the modernisation objectives for
the period 1992 – 2002, to the dynamics of

Lastly, the needed mobilisation of the waste
sector in the fight against climate change has
been reaffirmed. But further efforts must be
pursued, particularly in terms of organic
recycling and energy recovery, in order to
reduce the amount of waste sent to landfill

for final storage. A strong effort to minimise
waste production is needed in order to hold
down costs, via strategies to optimise
production and/or environmental product
design.
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optimisation, materials and energy recovery,
waste minimisation and prevention of health
and environment risks. This led ADEME to
formulate three areas of priority for research
in 2007 – 2010.

• 1st pathway: managing the processing
and use of raw materials. This area of
research includes environmental product
design–the development of products and
processes that use fewer raw materials–and
integration of recycling processes in industrial
and agricultural production. The end purpose
of this research will be to develop
technologies and organisational options that
reduce the amount of waste produced by
households and very small businesses,
upstream of collection.

• 2nd pathway: waste management.
The research area is devoted to new
processes, including radically new
breakthrough processes, to improve
recycling, sorting and organic treatment
of waste, in order to obtain higher-value
materials on the one hand, and to treat
and stabilise final waste before
confinement (e.g. clean incineration).

• 3rd pathway: development of new
organisational options for waste
management. This third area focuses on
stimulating the emergence of new
organisational solutions to improve waste
management. This could include, for
example, tools for prospective studies and
analysis of stakeholders’ reactions (the
NIMBY phenomenon, for instance),
public-policy evaluation instruments,
internal and external cost estimates for
waste treatment, and consultative
procedures designed to create positive
incentives for new installations, as part of
the move to optimise waste management
and hold down the cost of national waste
policy.

These three areas will complement other
research work undertaken to improve the
performance of existing treatment methods
and equipment.

Soil conservation and
rehabilitation of polluted soils
and sites: current status

Like air, soil is an essential natural resource
and the key medium of terrestrial biological
cycles. One of the prime characteristics of soils
is their low capacity for regeneration, and
their strong capacity to play a long-term role
as re-emitter of pollutant streams after
storage and/or transformation phases that
may last just one year, or over a century.

For this reason prevention of soil
contamination is essential, requiring control
of contaminant flows, better understanding
of storage, transformation and transfer
processes, and an appropriate observation
mechanism.

The list of the consequences of non-
sustainable soil management is long: NH3,
N2O emitted by soils (respectively 74% and
97% of total emissions in France), green tides,
proliferation of phytoplankton and produc-
tion of phytotoxins off the shores of Brittany,
eutrophication of lakes and waterways,
increased risk of flooding. These conse-
quences, the harm that has already been
done and the potential impacts (e.g. sanitary)
show that this prevention approach must be
coupled with treatment and clean-up of soils
and polluted sites. Clean-up and rehab-
ilitation must be tailored to current and
potential medium- and long-term uses of
polluted sites and soils.

Furthermore, underscoring the link between
soils and climate change, the United Nations
Framework Convention on Climate Change
(UNFCCC) identifies soils as both sources and
sinks for greenhouse gases. They play a
significant role in the regulation of climate
change. The twin-pronged prevention and
treatment approach must address GHG
emissions, so as to avoid undesirable side-
effects that treatment and prevention measures
could have on soil GHG emissions and on
carbon storage capacity.
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Rapidly growing research needs:

In light of this current situation and ADEME’s missions for soil conservation and rehabilitation of
polluted sites and soils, three priority areas of research have been set out for 2007 – 2010.

Research areas Content

Local • diagnostic methods (rapid characterisation tools,
contamination geostatistical methods, evaluation of pollutant

behaviour)
• demonstration projects
• constitution of databases on the performance

of available treatment technologies
• consolidation of health-risk evaluations

Better understanding • acquisition of knowledge for monitoring soil
of diffuse quality
contamination • acquisition of knowledge on pollutant

transport in all environmental
compartments, into ecosystems and the food chain

• surveillance of soil quality via the soil quality measurement
network (closely related to the scientific interest group on soils)

Soil management and • analysis of processes and decision factors with a view to
sustainable urban encouraging the reuse of industrial brownfields rather than
spaces encroaching upon new spaces

Priority research areas for soil conservation and management of polluted soils and sites
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The goal: concentrate R&D
resources

To meet the three challenges described above
ADEME needs to be able to use a full set of
tools to leverage its action, including R&D.

With an eye to efficiency ADEME has chosen
to concentrate its R&D resources for 2007 –
2010 around ten main research and deve-
lopment programmes. The aim is to focus
80% of the funds allocated to support R&D
and innovation in this period on the research
directions outlined for the ten main R&D
programmes.

The remaining 20% will go either to R&D
work for which ADEME maintains a research
activity calling for moderate human and
financial resources (e.g. geothermal heating
applications, solar thermal energy, household-
appliance energy efficiency) or to emerging
research themes for which ADEME has not yet
set a principal programme. These new themes
will give rise to structured and expanding
activity over the 2007 – 2010 period, as a
function of their increasing importance in
relation to ADEME’s issues and areas of
expertise. As an example we can cite research
work related to sustainable design of urban
spaces.

The ten main programmes
for 2007 – 201013

In addition to thematic differences, these
programmes also have different purposes.
Seven of the ten programmes are pro-
grammes for finalised research intended to
provide technological and organisational
responses to reduce the environmental
impacts of human activities.

Two programmes aim to carry out finalised
research leading to better understanding of
the environmental and health impacts of
human activities.

Lastly the prospective and socioeconomic
research programme is devoted to improving
knowledge of people in their various
activities (travel, housing, consumption of
goods and services) and to policies that can
influence their behaviour (fiscal policy, pricing
of use and access to resources, regulations).

II. R&D programmes
and their articulation

� The ten main R&D
programmes

13 Each programme is presented in greater detail in the information sheets annexed to this document.
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Objectives Programmes

Provide technological • Clean and efficient transport
and organisational • Energy-efficient buildings
responses to reduce • CO2 capture and storage
the environmental • Electricity generation using renewable resources
impacts of human • Bioenergy and bioproducts
activities • Intelligent electricity grids and energy storage

• Clean and resource-efficient environmental technologies
and processes for air quality, waste and soil management

Improve understanding of • Air pollution, noise, metrology
pollution, environmental and • Soil pollution, environmental assessment
health impacts related of waste and sustainable
to human activities soil management

Improve understanding of • Prospective and socioeconomic studies
people and policies that can
influence their behaviour

� The common thread running
through these programmes

R&D programmes associated with
ADEME’s areas of expertise

The 2007 – 2010 research programme spans
the full spectrum of ADEME’s areas of
expertise. ADEME is poised to act on the three
links of the chain composed of pressure –
status – response:14

• identification of pressures on the
environment and on humankind
(chemical pollution, greenhouse gas
emissions, for instance),

• the status of natural media and the
impacts of these media on human health;

• the technological, organisational,
economic and institutional
responses that can be activated to
mitigate pressures and improve or
restore quality to the environment
and to human health.

By this positioning and through the
programming of its research activities, ADEME
is able to observe, analyse and address
positive or negative feedback that may occur
between the different links, when carrying
out its core mission which is to implement
responses in its fields of activities.

14 This description is inspired by the classification of environmental indicators used by the OECD.
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Media, individuals Associated programmes
and ecosystems

Soil • “Impacts of soil pollution, environmental assessment
of waste and sustainable soil management”

Air • “Impacts of air pollution, noise, metrology”

Humankind • “Impacts of soil pollution, environmental assessment
of waste and sustainable soil management”,
“Impacts of air pollution, noise, metrology”, and
“Prospective and socioeconomic studies”

15 The nomenclature of human activities proposed here is based on the classification of human activities used in national inventories of greenhouse
gas emissions of atmospheric pollutants.

Responses implemented in two spheres of action: cities (and urban areas), and production.

Human activities Associated R&D programmes

Agriculture • “Bioenergy and bioproducts”

Energy production • “Intelligent electricity grids and energy storage”,
“Electricity production from renewable resources”

Buildings • “Energy-efficient buildings”

Transport • “Clean and efficient transport”

Industry • “CO2 capture and storage”, “Environmental technology”

Waste generation • “Environmental technology”

The programmes designed to provide technological and organisational responses cover all
human activities that have an impact on the environment.15

Table of human activities with an environmental impact and the associated
programmes

These programmes are intended to expand the body of knowledge covering all media, individuals
and ecosystems affected by human activities, excepting water resources, a domain that is outside
of ADEME’s purview.

Table of media, individuals and ecosystems, and the associated R&D programmes
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The technological and organisational
responses to environmental damage caused
by human activities can be grouped according
to their sphere of experimentation and
implementation:

• the urban sphere, comprising all
activities located within the territorial unit:
buildings (housing and services),
transport, supply networks, locally
generated renewable energy, waste
collection, and also spaces outside of the

territorial unit that the city needs, both for
obtaining supplies and for “metabolising”
its waste discharges;

• the production sphere, comprising the
full range of techniques and organisations
implemented to produce goods and
services and reduce the impact of this
production on the environment.

Distribution of programmes for technological and organisational responses
by sphere of deployment

Sphere of deployment Associated “response” programme

City or urban space • Energy-efficient buildings
• Electricity generation using renewable resources

(largely decentralised)
• Clean and efficient transport
• Intelligent electricity grids and energy storage (much of this

programme’s research is relevant to land-use planning
and development)

Production • Environmental technologies
• CO2 capture and storage
• Bioenergy and bioproducts

(particularly to produce biofuels)

These two spheres for the deployment of
technological and organisational respon-
ses are not opposed or mutually
exclusive. Goods transport is an integral
part of production activities, as well as
of urban planning for deliveries in town.
The distribution and sale of products to
the final consumer constitute the last
links in the production chain, and are
also relevant to urban planning issues.

For this reason the articulation between
the two deployment spheres, urban
areas and production, will receive close
attention. This distribution reveals the
relative importance of organisational
issues in comparison to more techno-
logical aspects, and provides a common
thread underlying the choices behind
each programme.
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III. ADEME’s role

By its status as a results-oriented agency
alongside other French and European research
bodies, ADEME has four major distinctive
features:

• ADEME has the specific role of piloting and
guiding research, with a view to reinforcing
capacities. The agency does not possess
the means to carry out research on its
own.

• ADEME is active across a broad field of
intervention (research, decision-making aids,
information and awareness schemes, expert
analysis for the elaboration and imple-
mentation of major national programmes,
advisory services for mounting projects,
observatories, etc.). The agency intervenes
beyond R&D activities, notably benefiting
from feedback on technology experi-
mentation.

• ADEME backs research activity on cross-
sectoral and cross-disciplinary themes.
For example, ADEME conceives its research
programmes and selects its projects on the
basis of a detailed analysis of the
socioeconomic context. Consequently
ADEME supports projects that propose new
forms of organisation and life style,
complementing technological projects.

• The agency follows technological and
organisational innovations all the way
through the deployment phase, in close
collaboration with actors in the field
(producers and users).

These distinctive features are assets that enable
ADEME to have a diversified range of types of
action. They are also a challenge, because they
require a high degree of internal coordination,
not only to achieve the best articulation of these
different operational modes, but also to give
outside partners the best visibility possible of
the range of services offered by ADEME. Here
we describe the main modes of action used by

ADEME in support of
R&D, to best meet
these challenges:
support for research,
piloting and coordination, creation of
shared visions, strategic intelligence and
promotion.

� Support
for research

As a results-oriented agency ADEME’s budget
for research support has been about 50 million
euros per annum in recent years. The agency is
aiming for a cumulative budget of 230 to 250
million euros over the four years of its 2007 –
2010 charter agreement. During 2000 – 2006
this budget was invested in R&D projects
related to energy and environmental techno-
logies (including impacts). The means
devoted to energy have been reinforced over
the last four years.

ADEME is able to mobilise its funds via
different means of intervention (calls for
proposals, contractual agreements for support
in the course of operations, framework
agreements with research organisations,
funding for demonstration projects).

The diversity of ADEME’s means of intervention
enable the agency to adapt its action to best
match the sector and/or scientific commu-
nity to which it is addressed.

For example, in a scientific community that
focuses on ADEME’s priorities and where
work on these themes has reached a high level
of maturity, targeted exploratory research can
be activated in a complementary fashion
alongside calls for proposals. By contrast, in
a domain that is still in exploratory stages for
ADEME and where the scientific community is
not yet greatly mobilised, targeted
exploratory research will be emphasised at
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the outset, later to evolve towards national or
European calls for proposals if the domain is
covered by an ERA-NET.

In sectors where the various technological
components that could make up an
operational technological system are
sufficiently mature (for example, positive-
energy buildings, fuel cells) ADEME could fund
demonstration projects. These demon-
stration projects could be conducted not only to
ascertain the social acceptability of certain
technological trends and verify their expected
performance, but also to measure and
comprehend current operational constraints
and conduct research work to surpass them.

ADEME can also fund demonstration projects
that include a significant organisational
component, to validate and optimise new forms
of societal organisation that are compatible with
the stakes identified by the agency. Here we are
thinking of demonstration operations conducted
with automobile manufacturers with the goal of
organising the evolution of their activity
towards supplying mobility services.

� Piloting
and coordination

Although ADEME does not dispose of the
means to conduct research of its own, it does
possess a recognised capacity for expert analysis
that draws upon the skills of a staff of one
hundred agents specialised in research
management. The agency is therefore a partner
of choice who can pilot and coordinate research
related to its areas of expertise, in an entirely
neutral manner.

The venues associated with its role as pilot (Club
CO2, the soils scientific interest group, the
PACO network on fuel cells) are privileged
forums bringing together public and private
actors to address the scientific, technological,
organisational and socioeconomic issues in
each domain. These forums are tools that
ADEME and its partners naturally use to
coordinate as well as pilot their work. The pilot

function ensured by ADEME fosters dialogue
between actors in research and the users of
research work, so as to:

• set priorities for forthcoming research
programmes;

• mobilise French actors to take up certain
research topics that they would have only
marginally touched upon otherwise.

The pilot activity includes intelligence gathering,
the creation of shared visions, and coordination.

Gathering intelligence

ADEME’s intelligence-gathering activity aims to
inform actors on innovative fronts of the
technological strategies of other countries, to
identify policy decisions and the moves made by
actors that could durably inflect technological
priorities.

For example ADEME’s R&D engineers are
involved in many IEA working groups. This
involvement enables ADEME and its partners to
identify research themes that have priority in
the international community and, through its
role in piloting research, encourage scientific
and technological cooperation.

With the structuring of the European research
zone, this intelligence gathering is completed
by participation in European schemes such as
ERA-NET and in European technological
platforms that aim to facilitate research
partnerships within Europe (and for example
“catch up” and close technological gaps when
possible, rather than make choices that are
redundant at the international level).
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ADEME’s presence in European technological platforms and ERA-NETs

Technological platforms ERA-NETs
PV Trac, hydrogen and fuel cells… CIRCLE, PVERA, INNER, SKEP, SNOWMAN,

ERA-IB

ADEME also pursues the construction of
partnership agreements with its counterparts
in other countries outside of the European
Union, in order to exchange information on
research strategies and ways to engage with
actors in research. For example, ADEME has a
partnership agreement on energy and
sustainable development topics with its
counterpart in Japan, NEDO.

Creation of
shared visions

The close ties between technologies in use
and environmental impacts, the recourse to
complex technological systems, making it
difficult to grasp the consequences of
different technological choices, and the
strong interaction between the economy and
sectors that fall within ADEME’s scope (land-
based transport, buildings, industry, agri-
culture) are all elements that make it hard to
create a shared vision of the future on which
decisions concerning research priorities can be
based.

For this reason ADEME has adopted the
roadmap approach:16

• to introduce these different factors of
complexity step by step, and arrive at a
intelligible vision of the future that allows
priority topics for R&D to be identified;

• to dispose of decision-making aids that
throughout their life can be tailored to an
uncertain environment, by introducing
changes in technological (performance
and cost trends) and non-technological
(in-depth modification of incentives and

constraints) parameters that are directly
related to the roadmap’s object.

For ADEME it is essential that these visions be
shared by its partners in research, in order to
enhance the effectiveness of its piloting and
coordination of research activities. For
2007–2010 ADEME will pay careful attention
to this effort, particularly in domains that
long-term scenarios identify as especially
critical (energy networks and storage for
energy management, implementation of a
regulatory system compatible with the
sustainable deployment of CO2 capture,
transport and underground storage).

Coordination

Coordination activities aim to pool and
organise means and skills, in order to:

• share certain common tools that are
useful for conducting research projects
and programmes (intelligence gathering
systems, for instance);

• optimise, coordinate and articulate
R&D work and topics addressed by
different actors in the same field;

• develop the capacity for collective
expert analysis of projects;

• organise coordination and provide
arguments for differences/similarities
between national, European and
international priorities.

For the period 2007–2010 this activity
coordinating technological networks (fuel

16 For example in 2006 ADEME undertook work with several outside partners to elaborate a technological roadmap for private cars/fuels. The main
objective of this roadmap is to identify research priorities that are in keeping with the goal of reducing GHG emissions from private cars by 75% by
2050.
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cells is one example) will be extended to other
areas, insofar as government authorities
decide to give special impetus to certain issues
(high-performance buildings, renewable
energy, soil quality management).

Since the 5th R&D Framework Program
ADEME has acted as National Contact Point
(NCP). The agency acts as a relay, transmitting
information and coordinating European
technological research and development
programmes. This role rounds out the array of
ADEME’s functions in guiding and coordi-
nating research and development activities.

Promotion

ADEME’s specific missions in raising aware-
ness and transmitting information lead the
agency to seek to promote and highlight R&D
results in its communication aimed at its
partners and at the general public. The aim is
to give greater legibility to research work and
its results, in order to assume the role of
“resource centre” in this domain, which is at
the core of ADEME’s strategic orientation.

This work providing scientific and technical
information and communication aims to meet
several goals:

• disseminate knowledge about
innovative techniques and evalu-
ation of their performance;

• disseminate knowledge about technical
options that will enable companies to
position themselves in new markets;

• inform the public about research activities.
The aim is to facilitate appropriation of
new technologies by the general
public, and show that research
responds to people’s aspirations and
concerns (for example, the health and
environmental impacts of atmospheric
pollution), and help reconcile society
with “science”.
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For the period 2007–2010 two aspects of the
general context are particularly important for
ADEME’s R&D activities. These are:

• the need to expand our fields of
investigation and to implement research
activities at widely differing territorial
echelons (regions, country, Europe,
world-wide).

• the emergence of cross-sectoral issues
(sustainable urban spaces, climate change,
intelligent electricity grid) calls for the
implementation of multidisciplinary
approaches, as do the multi-criteria
themes that ADEME has already tackled
(the quest to simultaneously improve
energy efficiency and reduce atmospheric
pollutants).

Each of these aspects constitutes an
opportunity that ADEME must seize, to
develop its thematic and geographic scope
as well as the relative intensity of its
different modes of action (R&D support,
piloting, coordination, strategic intelligence,
shared vision, communication and
restitution).

� Deployment at
various territorial
scales

The structuring of European research, the
globalisation of research activities undertaken
by multinational firms, and the growing
importance of regional government councils
in supporting industrial R&D (whether linked
to poles of competitiveness or not) constitute
a double challenge.

Greater need for coordination

First, the multiplication of geographic levels
for the programming and/or funding of
research activities requires greater coor-
dination, to limit overlaps and incite the
various actors to focus on the type of action
for which their size and geographic scope give
them a comparative advantage (for example,
programming and funding of infrastructure or
equipment, innovation grants, setting
performance thresholds). Profiting from its
presence at different territorial levels, ADEME
has begun to be attentive to proper arti-
culation of R&D activities undertaken at these
different levels. But much remains to be done
to further enhance this articulation, a
guarantee of efficacy and productivity in R&D
activities.

Enhancing the value of research
and intensifying deployment in
new areas

Secondly, the evolution of the geographic
dimensions within which R&D activities are
conducted and disseminated calls for detailed
knowledge of activities already carried out at
various territorial levels (competitiveness
poles, European projects, international pro-
grammes). When framing and setting up new
research projects and programmes this
knowledge will be needed to define project or
programme content and modes of
implementation, taking into account existing
schemes at various levels. For ADEME’s
research engineers this evolution requires
making the most of information drawn from
the intelligence and programming networks
in which they participate (e.g. the IEA
implementing agreement and IPHE).17

IV. Two directions
for the strategic evolution
of research at ADEME

24
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It also calls for strengthening deployment at
territorial levels or within structures such as
poles of competitiveness and ERA-NETs that
can be expected to be of strategic importance
up to 2010.

� Public policy
anchored in
expertise

The increasingly interdependent nature of
issues to be addressed within the scope of
ADEME’s mission (e.g. air quality and climate
change, sustainable soil management and
human health, waste management and
reducing energy consumption) and ADEME’s
position in the elaboration, analysis and
evaluation of public policy call for systemic
and cross-cutting approaches to handling
these issues. This type of approach will be
developed in two ways over the period
2007–2010.

First of all, topics will be broached via
aspects that impose a systemic vision. For
2007–2010 ADEME will work on R&D
projects and programmes that are related
to sustainable management of urban
space, energy networks and storage,
and acquiring knowledge to adapt
current and future sociotechnical sys-
tems to climate change.

These themes will be investigated via small
groups of multidisciplinary experts with the
objective not only of translating research
results into public policy recommendations,
but also of identifying research topics that can
provide answers to the questions raised by the
evolution of sociotechnical systems.

Going farther, ADEME will use its “Prospective
and socioeconomic studies” programme to:

• develop crosscutting
approaches to all
its themes (e.g.
analysis of the
possibilities of using
market mechanisms
to regulate waste
management, urban
sprawl, conception of goods and services);

• promote multidisciplinary projects based
on quantitative approaches and
modelisation, to unite different
communities around a common set of
tools and facilitate exchange;

• in the case of long-term objectives such as
“Factor 4”, use of “backcasting”
scenarios that describe the trajectory that
meets this constraint, rather than relying
only on trends-based scenarios.

This type of approach will be developed with
particular attention to ensure that their
conception and results are appropriate for
decision-making and the elaboration of public
policy.
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Annexes

Objectives, means and
positioning of the ten main

R&D programmes
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Information sheet no.1
Clean and efficient transport

Long-term stakes

The transport sector represents
one of the biggest challenges with
respect to CO2 emissions and oil
dependency. In this context the
action of public authorities aims to
reduce commuting distances via
urban planning, to hold down
goods transport by internalising
external costs, and to encourage
transition to less-energy-consuming
modes of transport (rail,waterways,
buses). The constraints that weigh
on the transport sector necessitate
technological breakthroughs for
both vehicles and fuels.

Objectives for 2010

The “Clean and efficient transport” R&D programme for
2007 – 2010 will pursue four objectives:
• improving conventional vehicles: commercial distribu-

tion of advanced diesel and gasoline engines (5%
improvement in fuel efficiency) and of a “Mild Hybrid”
vehicle, advanced exhaust scrubbing systems,
optimisation of auxiliary equipment and weight
shedding to achieve efficiency gains on the order of
10% compared to today’s vehicles, validation of
technological performances in real-life conditions;

• development and experimentation of alternative
vehicles: achieving reliable Li-ion batteries for
autonomy of 200 km, testing and validation of
performance for electric vehicle fleets, development of
fuel-cell technologies;

• optimising transport organisation: testing and develo-
pment of organisation modes that make travel and
commuting more energy-efficient18 and environ-
mentally friendly;19

• better knowledge of emissions and energy
consumption of land-based transport.

ADEME will pursue these objectives in four areas of the
transport sector: intra- and inter-city passenger travel,
intra- and inter-city goods transport.

ADEME’s position
The R&D work funded by ADEME will be consistent with other support instruments in the
transport sector, e.g. the follow-up of PREDIT, the VTT programme at the Agence Nationale de
la Recherche (ANR), the CIVEPE research coordination cell. It will be carried out with a view to
influencing the research policy of major manufacturers.

Means
Estimated cumulative budget for
2007 – 2010

� 30 to 35 M€

Cumulative number of theses 2007 – 2010

� 30 to 35
Number of experts mobilised
(equivalent in full-time positions)

� 8
18 Reducing the amount of energy needed to travel a given distance.
19 Reducing emissions or space needed to travel one kilometre.
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Information sheet no.2
ADEME’s position

Under the PREBAT framework in 2007 – 2010 ADEME will focus on support for demonstration
operations highlighting low-energy and positive-energy buildings. Its support may be directed
both to demonstration projects proposed by small and medium-sized companies in the
buildings sector, and to major construction groups, particularly those that belong to the
“Fondation Bâtiment-Energie”.

Energy-efficient buildings

Long-term stakes

The aim for 2030 is to achieve
widespread implantation of high
energy-performance buildings and
to make the technology available
for constructing “positive energy”
buildings with low added costs.
Another goal is to have
construction trades appropriate
rehabilitation technologies that can
reduce energy consumption in
existing buildings by two-thirds.

Objectives for 2010

ADEME breaks down its long-term objectives for
2007 – 2010 into three short-term goals:
• develop design tools, materials and equipment that

reduce unit energy consumption in buildings (multi-
criteria design, life-cycle analysis tools, new types of
insulation, innovative ventilation systems);

• ensure compatibility between product and process
development to reduce unit consumption, and
environmental and health-quality aspects of buildings
(indoor air quality, use of space, lighting and acoustics);

• improve our understanding of construction market
operations and trends, decision processes and the role of
market players.

The proposed targets for the first round of new
demonstration buildings (2006 – 2009) are consumption
of 50 kWh/m²/year for regulated uses (heating and
cooling, sanitary hot water, ventilation, lighting) or CO2

emissions eight times lower than in a reference building.

For existing buildings targets will be set at 90/kWh/
m²/year or a fourfold reduction in CO2 emissions for
regulated uses.

Means
Estimated cumulative budget for 2007 – 2010

� 30 to 35 M€

Cumulative number of theses 2007 – 2010

� 25 to 30
Number of experts mobilised
(equivalent in full-time positions)

� 9
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CO2 capture and storage

Long-term stakes

CO2 capture, transport and
storage are options that could be
mobilised to reduce CO2 emissions
from large combustion plants,
with deployment by 2025. To
achieve this four objectives must
be attained: lower costs; proof of
storage concepts, particularly in
aquifers; mastering health and
environmental impacts due to
storage; ensuring social and
environmental acceptability.

Objectives for 2010

The research projects supported by ADEME in 2007 –
2010 should:
• help reduce the cost of the capture phase, which

represents 70% of overall operational costs. The goal is
to cut costs by half by 2010, from $60 to $30 per tonne
of avoided CO2;

• analyse the social acceptability of the technology and
follow its evolution over time, notably in areas near
demonstration sites in France;

• develop measurement procedures and instrumentation
in the vicinity of storage sites in order to better our
understanding of transport and erosion phenomena,
and anticipate and control health and environmental
impacts of CO2 storage.

ADEME’s position
In this programme ADEME will continue to pilot research in the framework of the Club CO2

with the goal of validating a technological portfolio by 2010 to serve as the basis for
demonstration projects in semi-industrial conditions.

The agency will be particularly attentive to demonstration projects and work that aim to define
a regulatory framework compatible with sustainable development of this sector. In this
framework ADEME could provide support for one of the first pilot projects in France conceived
to demonstrate research in this area.

Information sheet no.3

Means
Estimated cumulative budget for 2007 – 2010

� 12 to 16 M€

Cumulative number of theses 2007 – 2010

� 10 to 12
Number of experts mobilised
(equivalent in full-time positions)

� 5
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ADEME’s position
ADEME will focus its action on the development of photovoltaic systems and their integration
into the built environment, downstream of research supported by ANR. ADEME will also
participate in the development of a manufacturing process for solar-quality silicon.

Electricity generation using renewable resources

Long-term stakes

In the long term renewable energy
(RE) is capable of making a
significant contribution to the
pool of energy resources for power
generation. The challenges lie in
increasing efficiency, lowering
costs and also in resolving
problems linked to the intermittent
nature of resources and the diffuse
character of output. More
specifically, the ongoing
development of photovoltaic
solar power and its progressive
integration in buildings marks this
field as a major area of interest.

Objectives for 2010

The first set of objectives holds for nearly all renewable
resources used to generate electricity, with the following
goals: improving the predictability and competitiveness of
renewable power, through work on production costs,
technical and financial evaluation of available resources.
Work will also be devoted to developing simulation
techniques with the aim of reducing costs for prototypes,
and to developing hybrid electricity production systems that
use renewable resources.

The second group of objectives is more specific to
photovoltaic technology (PV):
• reducing manufacturing costs for PV system

components, with a target of PV devices at €200/m² by
2010, i.e. solar cells at less than €1/W; this could be
achieved by improving conversion efficiency (+20% by
2010) and using new slicing technologies to reduce the
amount of silicon required (< 8 g/Wp as opposed to
12 g/Wp today);

• developing a pre-industrial manufacturing process for
solar-quality silicon (an industrial pilot project launched
in 2007 with a target of €15/kg);

• increasing the efficiency of conversion and current-
management devices (inverters with 95% efficiency
and useful life of 15 years), storage devices (useful life
of 10 to 15 years) and ultimately of the full system
(1 500 kWh annually per kW PV)

• enhancing the reliability of all components and full
systems to achieve a useful life of 30 years;

• integrating PV generators in buildings (30-year “wind-
and water-tight” warranty).

Information sheet no.4

Means
Estimated cumulative budget for
2007 – 2010

� 22 to 25 M€

Cumulative number of theses 2007 – 2010

� 25 to 30
Number of experts mobilised
(equivalent in full-time positions)

� 7
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Bioenergy and bioproducts

Long-term stakes

In the medium term the amount of
usable biomass per hectare will
have to be maximised, due to
competing uses for biomass and
limited available land area; the
range of exploitable bioresources
will have to be extended to
encompass lignocellulosic resources
for bioenergy and bioproducts.

Thermochemical conversion or
biological fermentation of
lignocellulosic biomass would offer
much greater yields per hectare for
biofuels, and a goal of 20%
biofuel content in motor fuels
could be envisaged for 2030.

In the longer term the objective is
to process whole-plant biomass in
integrated biorefineries to produce
bioenergy and bioproducts.

Objectives for 2010

The “Bioenergy and bioproducts” R&D programme
focuses on biomass, to develop direct uses and/or
incorporation into energy consumption and goods
manufacture. In this framework the projects supported
by ADEME for 2007 – 2010 must pursue at least one of
the following four objectives:
• contribute to better evaluation of available resources

and analysis of impacts due to exploiting these
resources to produce biofuels and bioproducts;

• improve the efficiency and lower the cost of enzymatic
hydrolysis to produce biofuels by biological pathways;

• break through existing technological bottlenecks
(inorganic behaviour, behaviour of synthesis gas) in
thermochemical biofuel production processes;

• prepare hydrogen production from biomass by work on
yields, process stability and gas quality;

• develop bioproducts with high added value, with an
emphasis on the use of biotechnologies.

ADEME’s position
ADEME will ensure coordination and piloting of research conducted on agrifuels, notably
accompanying projected pilot installations. The agency will frame research action by the
AGRICE group within the national programme on chemicals from plants.

Information sheet no.5

Means
Estimated cumulative budget for
2007 – 2010

� 20 to 24 M€

Cumulative number of theses 2007 – 2010

� 22 to 25
Number of experts mobilised
(equivalent in full-time positions)

� 7
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ADEME’s position
As the period 2007 – 2010 corresponds to the launching of this programme, ADEME will
position the agency by following four stages:
• a review of the current state of research work and objectives as conducted in France under

the Framework Programme for R&D by the main actors in the sector (industrial companies
and laboratories);

• identify and put into place, with the main actors in the sector, the research themes that are
considered most important;

• take part in the European mechanisms for comparison of national research programmes on
intelligent grids and energy storage, a typical example of which is the “Smart Grid” ERA-NET;

• define, publicise and promote ADEME’s place in work on intelligent grids and storage.

Intelligent electricity grids and electricity storage

Long-term stakes

The inclusion of decentralised
renewable energy resources in
power grids poses new constraints
related to grid connection,
intermittence and capacity
management, but also creates new
opportunities, for pooling needs
and production, and decentralised
load management. To
harmoniously integrate renewable
resources in a competitive
European energy system,
management methods, power
transmission and distribution
architecture must all be rethought.
To achieve this transformation it
will be necessary to seize the
opportunities created by the
liberalisation of energy markets,
by new information and
communication technologies,
progress in storage technology,
and modification of global
environmental conditions due
to climate change.

Objectives for 2010

ADEME has undertaken to construct a research
programme on intelligent grids and storage, with its
partners, to fulfil four objectives:
• advance the exploitation of RE for electricity

transmission (wind power) and distribution (photo-
voltaics);

• participate in work to improve the energy efficiency of
the power grid, in particular transformers;

• make improvements in grid-management tools so that
the grid can assume its full role in demand-side
management (DSM) policies;

• learn more about present-day and future electricity
demand in order to implement DSM schemes;

• develop innovative storage solutions to optimise energy
systems.

Information sheet no.6

Means
Estimated cumulative budget for 2007 – 2010

� 12 to 16 M€

Cumulative number of theses 2007 – 2010

� 10 to 12
Number of experts mobilised
(equivalent in full-time positions)

� 7
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Clean and resource-efficient environmental technologies
and processes for air quality, waste and soil management

Long-term stakes

Environmental technology research
encompasses both downstream
mechanisms to counter pollution and
“integrated” technologies that limit
pollutant emissions, energy
consumption and use of raw
materials. This research work must be
informed by the objectives of the
European Environmental Technologies
Action Plan (ETAP) and contribute to
improving the competitive position of
French companies in the sectors of
environmental technology and clean
processes.

The research themes are: sustainable
production and consumption
(environmental design, product life
cycle, integrated waste management,
technologies for waste treatment and
materials recovery, atmospheric
emissions control, process energy
efficiency), soil conservation
technologies and integrated
management of pollutant emissions.

Objectives for 2010

This R&D programme will pursue two objectives for
2007 – 2010:
• development of new emissions clean-up methods for

air quality, soil conservation and waste management;
the priority will be on development and experimen-
tation of processes that bring innovation to traditional
practices. Careful attention will be paid to the
interaction between implementation of these
processes, organisation of production chains and
treatment systems, in order to optimise installation,
operating and maintenance costs for these new
systems;

• progressive implementation of a strategy for managing
the processing and use of raw materials: this objective will
be attained by developing products and processes that
use fewer raw materials (environmental product design)
and reduce the impacts of this use. The components of
this raw-materials management strategy should converge
towards the perspectives proposed by industrial ecology.

ADEME’s position
In 2007–2010 ADEME’s support for large companies will essentially aim to develop services
that enable their public and private-sector clients to obtain “turn-key” solutions for cleaning
up their emissions and/or for improving their management of natural resources. For small
enterprises, ADEME will give priority to support for research projects aimed at developing and
testing new processes and/or new natural-resource management options. ADEME is in charge
of piloting the scientific aspects of this programme, under which the largest projects will be
eligible for ANR grants.

Information sheet no.7

Means
Estimated cumulative budget for 2007 – 2010

� 40 to 50 M€

Cumulative number of theses 2007 – 2010

� 70 to 75
Number of experts mobilised
(equivalent in full-time positions)

� 13
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ADEME’s position
The bulk of the work projected on impacts and exposure will be carried out in collaboration with
AFSSET, INVS, public research centres, INERIS, etc., and will draw upon national schemes such as
PREDIT, PRIMEQUAL and PREBAT. They will also be set in the European framework, as in the case
for research under the Geneva Convention on long-distance air pollution. Model development and
rationalisation of monitoring will be carried out in the context of the public expert analysis mission
conducted by ADEME for the Ministry of Ecology, Energy, Sustainable Development and Land Use
in the framework of action implemented by air-quality surveillance groups (AASQAs).

Air pollution, noise, and metrology

Long-term stakes

The number of atmospheric pollutants,
their sources and fate in the air, health
and environmental impacts, interaction
with climate phenomena, and the range
of territorial echelons involved (local and
cross-border pollution) call for
implementation of multidisciplinary
research aimed at understanding the
processes at work and the determining
factors of air quality (modelisation),
developing suitable observation tools
(metrology), and acquiring knowledge
about exposure in order to evaluate the
effects of pollution, with the goal of
improving air quality, reducing impacts
and providing decision aids. This
approach must in addition take into
account health and environmental risks
at multiple spatial and temporal scales,
and identify emerging problems
(persistent pollutants, ultrafine particles).
In the medium and long term it will also
be necessary to develop “multi-
pollutant” and “multi-effect”
approaches and policies like those
adopted in EEC/UN and European
Union frameworks.

Objectives for 2010

This programme will pursue four complementary
objectives in 2007 – 2010:
• adapt and improve monitoring mechanisms used by air-

quality surveillance groups (AASQAs), notably through
the development of instruments and measurement
methodologies that meet new regulations and the need
to measure new pollutants (e.g. formaldehyde, persistent
organic compounds, ultrafine particles);

• improve our knowledge of pollutant emissions and noise
pollution;

• broaden our understanding and comprehension of
atmospheric pollution processes, in order to develop
forecasting models, air-quality mapping and evaluation of
policy to combat air pollution;

• develop our knowledge with respect to emerging issues
(pollution in enclosed spaces, in particular) and bolster
knowledge of the relationship between outdoor and
indoor air, and between indoor air, building materials and
equipment.

Information sheet no.8

Means
Estimated cumulative budget for 2007 – 2010

� 12 to 15 M€

Cumulative number of theses 2007 – 2010

� 30 to 34
Number of experts mobilised
(equivalent in full-time positions)

� 7
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Soil pollution, environmental assessment of waste
and sustainable soil management

Long-term stakes

Prevention of soil contamination
requires control of contaminant
flows, better understanding of
storage, transformation and
transfer processes, and an
appropriate observation
mechanism. The aim is to improve
our knowledge about waste and
to evaluate the environmental
impact of waste management
and disposal.

Prevention of soil pollution and
clean-up/restoration of soils and
sites must be tailored to current
and potential medium- and long-
term uses of polluted sites and
soils (including rehabilitation of
industrial brownfields in urban
areas).

Objectives for 2010

The programme “Impacts of soil pollution,
environmental assessment of waste and sustainable soil
management” will have four main objectives for
2007 – 2010:
• consolidate site diagnostics and evaluation of health

risks;
• improve characterisation of soil quality;
• grasp the large-scale phenomena of transport between

environmental compartments;
• understand the environmental, economic and sociological

factors that enter into decision-making processes, and
identify mechanisms to encourage rehabilitation of
industrial brownfields.

ADEME’s position
For this programme ADEME will reinforce its research leadership by giving new impetus to the
“Club Recherche Sol” that in 2000 – 2004 brought together all stakeholders to coordinate
French research.

This new departure will aim to build up a pool of knowledge and make it available to actors
in the economy so they can benefit from results that will be useful to them in their work as
project owners.

ADEME will be particularly attentive to support for SMEs that propose innovative techniques
for site diagnostics and for improving characterisation of soil quality. The agency will also
ensure proper articulation between these companies and the “Plan Export des Eco Entreprises”
designed to facilitate exports of know-how by SMEs.

Information sheet no.9

Means
Estimated cumulative budget for 2007 – 2010

� 12 to 15 M€

Cumulative number of theses 2007 – 2010

� 40 to 45
Number of experts mobilised
(equivalent in full-time positions)

� 7
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ADEME’s position
The nature of the research conducted by ADEME and its modes of engagement and promotion
should incite new teams to address these issues. Projects should encourage collaboration
between French and European researchers, and institute an ongoing dialogue between
researchers and politicians, to achieve better use of research results, for instance in (re)defining
energy and environmental policies, and reinforcing energy and environment subject areas in
higher education and continuing education programmes.

Prospective and socioeconomic studies

Long-term stakes

Implementation of public policy
for the environment and energy
management domains covered by
ADEME requires greater
socioeconomic expertise in each
area of intervention. It also calls
for developing the capacity to
conduct forward-looking and
long-term studies, improving our
understanding of actors’ behaviour,
and identifying the best
instruments to carry out policy
decisions. For this reason ADEME
is setting up a programme for
prospective and socioeconomic
studies, going beyond the specific
topics of each sectoral programme.

Objectives for 2010

The “Prospective and socioeconomic studies” program-
me will pursue three objectives in 2007 – 2010:
• acquire better knowledge about stakeholders and their

strategies, by following trends in French public opinion,
values and practices, and by analysing actors’ decisions
and capacity for change, whether they be consumers,
companies or government authorities. This work should
enable us to anticipate and/or handle stumbling blocks,
to facilitate change and adapt policy design and
implementation accordingly.

• pursue acquisition of knowledge in the areas of public
environmental policy conception, analysis and
evaluation, in order to better adapt policy to changes in
institutions, the economy, society and politics, in the
context of globalisation, increased competition and
European targets.

• construct prospective views–macroeconomic, sectoral,
territorial and technological–with all stakeholders, in
order to provide a firm ground for public policy and
priority research themes, based on a coherent and
shared forward-looking vision.

Information sheet no.10

Means
Estimated cumulative budget for 2007 – 2010

� 4 M€

Cumulative number of theses 2007 – 2010

� 15 to 20
Number of experts mobilised
(equivalent in full-time positions)

� 7
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