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The building sector in the energy

transition

Introduction

Mireille Campana and Richard Lavergne, engineers from
the Corps des Mines, Conseil Général de I’Economie

Energy in buildings, an inventory

Energy and buildings: Statistics for France since
1950

Francgoise Dupont, general director of the Centre d’Etudes
et de Recherches Economiques sur I'Energie (CEREN)

Energy consumption in the residential and tertiary sec-
tors — mostly owing to buildings — amounted to 45% of
aggregate final consumption expenditures in 2015. After
housing conditions were improved during the 1950s and
1960s, the first oil shock in 1973 spawned successive
policies for saving energy that, apart from a short peri-
od in the 1990s, laid down energy-related requirements
for constructing new housing units and, as of 2007, for
rehabilitating older buildings. Heating in residential hous-
ing, the largest final expenditure, has been divided by 2.5;
and electricity consumption accounted for nearly 20% of
overall consumption in 2015. Given the tertiary sector’s
growth in the economy, the surface area being heated has
increased by 55%. Installed at a regular pace, air-condi-
tioning is now provided in a little less than a third of this
surface area. The consumption of heating per square me-
ter in the tertiary sector is steadily decreasing, regardless
of the energy source, thanks to the efforts for improving
energy performance.

Energy and buildings: Statistics for Germany
Sven Résner, director of Franco-German Office on the
Energy Transition (OFATE), and Marie Boyette, OFATE

The situations of France and Germany are much alike.
These two neighbors in Europe are pursuing similar ob-
jectives for energy efficiency in buildings. As in France,
buildings in Germany are the main consumer of energy.
Changes in thermal regulations have led to less energy
consumption and the installation of renewable heating
sources in new buildings. Nonetheless, the renovation
of buildings so as to improve their energy performance
also provides a way to make buildings carbon-neutral.
The German government wants to pair the improvement
of energy efficiency in buildings with the development of
renewable energy sources with the aim of “decarbonat-
ing” government buildings. Given the German real estate
market and the country’s demographic structure, funding
these measures is a real challenge. After an overview of
the stock of buildings in Germany, a short description is
made of the federal government’s strategy for improving
the energy efficiency in this domain.

Energy and buildings: A look at the rest of the world
John Dulac, energy analyst of the buildings sector at the
International Energy Agency (IEA), and Thibaut Abergel,
buildings sector analyst, IEA

Despite some progress, the demand for energy in the
buildings sector is rising while the consumption of fossil
fuels is not decreasing. Financial barriers and a lack of
strong political signals are impeding the rollout of low-car-
bon solutions that help save energy. However energy ef-
ficiency could be compatible with growth in this sector
while also reducing its carbon footprint. Support could
also be given to universal access to clean, affordable en-
ergy by 2030. An effective management of demand would
facilitate the integration of renewables in the energy mix.
To meet the UN'’s sustainable development goals howev-
er, this sector must undergo a thoroughgoing change, a
transformation impelled by strong political commitments,
innovative funding schemes and new business models so
that the construction industry takes part in overhauling the
whole energy system.

Architects, the planet’s ambassadors

Didier Lenoir, honorary chairman of CLER-Réseau pour
la Transition Energétique, and Dominique Gauzin-Mdiller,
architect, researcher and author

Science now proposes a new vision of life on Earth: hu-
manity as a part of nature has to respect natural equilibria
in order to live in security on our planet. In each place
and for each energy need, the solution must be chosen
that is best for the planet. The environmental transition is
a necessity; and the energy transition, one of its aspects,
can no longer impose general norms. For the building in-
dustry, the obligation of performance and the acceptance
of mistakes replace the current administrative system,
now incapable of adaptation. Architects realize that their
teams and partnerships are diversifying, as is happening
in all engineering fields with which they have contact. The
architect’s role has become essential for integrating con-
tributions from all parties and giving the building industry
the coherency and significance expected by its users and
environment.

Saving energy: Buildings and their occupants
Marie-Christine Zélem, CERTOP UMR 5044 CNRS, Uni-
versité de Toulouse Jean Jaurés

Plans for the energy transition in the building industry
have aroused a technological imagination stymied by
problems of ownership, uses, behaviors, learning experi-
ences, skills, qualifications, etc. This so-called “social part
of energy projects” is normally hidden behind the idea of
“social acceptability”, which is generally brought up when
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technology is poorly used or when a technique’s pre-
sumed effectiveness is not realized. A few keys to under-
standing the social aspects that shape energy practices,
an invitation to break free from a technocentric approach
and move more toward social engineering...

Energy vulnerability, a new dimension to take into
account

Robert Durdilly, president of SoliNergy, and Bertrand
Lapostolet, director of SoliNergy’s endowment fund

Energy vulnerability is constantly increasing. Awareness
of its impact on the living conditions of poor households
and on their health has made this recent phenomenon a
growing concern to public authorities. Affecting more than
5.6 million households in 2013, energy poverty calls for
responses on the right scale in terms of volume and of the
residential housing units targeted for energy efficiency (so
as to funnel aid to the neediest). Rehabilitating housing
units that are “thermal bridges” is a priority, but reducing
energy poverty is not just a matter of the energy perfor-
mance of buildings. The occupants must adopt practices
that save energy and are adapted to their situation. This
calls for specific forms of support to occupants and for
information on their consumption patterns and level of
comfort.

Making buildings carbon-free without forgetting
the indirect emissions of greenhouse gases

Alain Grandjean, economist, cofounder of Carbone 4; Ro-
man Ledoux and Julie Daunay, managers, Carbone 4

To fight against climate change, France made the com-
mitment, more than ten years ago, to reach by 2050 the
goal of dividing its greenhouse gas emissions by four
(compared with 1990). The TECV Act on the energy tran-
sition for green growth in 2015 restated this goal as a set
of objectives for reducing the consumption of energy, in
particular fossil fuels, and increasing the proportion of en-
ergy from renewable sources in household consumption.
It is easy to prove that, globally, the fight against climate
change has two major levers: “decarbonation” of energy
sources and a reduction of energy consumption. Never-
theless, the objectives of energy efficiency in the building
industry do not automatically fall in line with objectives
measured in terms of carbon neutrality.

Stakeholders and users

Energy efficiency in buildings: The European Com-
mission’s vision and ambitions

Mechthild Wérsdorfer, director in charge of renewable
energy, research, innovation and energy efficiency, the
European Commission’s Directorate-General for Energy

The European Union has resolutely set out on the road to
“decarbonate” its economy, thus remaining in the role of
leader in the energy transition. This falls in line with the
ambitious commitments made as part of the Paris Climate
Agreement. For this transition, the European Commission
is undertaking a legislative reform based on its package of
new measures, “Clean Energy for All Europeans”, adopted
in November 2016. Of interest to the building sector — the

biggest energy consumer in the EU - the Directive on the
Energy Performance of Buildings has been modified to
assign priority to renovating and modernizing buildings,
in particular through more funding for energy efficiency.

The tools at the service of public authorities for
boosting the energy efficiency of buildings

Gilles Aymoz, head of the Buildings Service of the Agence
de I’Environnement et de la Maitrise de I'Energie (ADEME)

The French government has set ambitious objectives for
reducing energy consumption not only in housing but also
in buildings in the secondary and tertiary sectors of the
economy. This has a heavy impact on the conditions for
constructing or renovating buildings in these sectors. To
reach these objectives, measures must be taken to in-
form, motivate and accompany the parties concerned, in
particular professionals in the building trades and house-
holds (with special attention for those characterized by
energy poverty). How to advance arguments that address
the genuine concerns of the people affected? How to
make it easier for homeowners to obtain appropriate fund-
ing? How to motivate professionals to adapt their offers
by improving their qualifications and the quality of their
services? Given the importance of these issues, public au-
thorities, both national and regional, are led to intervene.
The tools are succinctly described that they can use to
promote the rehabilitation of old buildings, in particular
private housing units.

An assessment of the 2012 thermal regulations
Mireille Campana, engineer from the Corps des Mines,
Conseil Général de I'Economie; Michel Jean-Francois,
engineer from the Corps des Ponts, des Eaux et des Fo-
réts, standing member of the Conseil Général de I’Envi-
ronnement et du Développement Durable; Anne Florette,
engineer from the Corps des Ponts, des Eaux et des
Foréts, Conseil Général de I'Environnement et du Déve-
loppement Durable, and Didier Pillet, engineer from the
Corps des Mines, Conseil Général de ’Economie

According to a recent assessment of the thermal regu-
lations introduced in 2012 in France, the very ambitious
objective set for consumption (50 kWhep/m?/year) by
the “Grenelle of the Environment”, which assembled of-
ficials and organizations for a wide-ranging discussion
on environmental issues. This success can be set down
both to more efficient and complicated equipment (heat
pumps, condensing boilers) and to better coordination
among stakeholders. This coordination came from public
interventions in support of training programs, information
services and innovation. This report observed a “majority
effect” with regard to the sources of energy, namely a pref-
erence for natural gas in apartment buildings but of heat
pumps in houses. Problems of overheating were pointed
out, even in well-insulated buildings. Cost overruns were
also observed, but they might be offset by lower costs
as the new equipment is used (even though it is not now
possible to verify this). By paying more attention to the
“piloting” of certain types of equipment and by taking
into account the kilowatts consumed from nonrenewable
sources (adapted to load management on the electricity
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grid), it might be worthwhile to more often allow less com-
plicated electric heating devices and air-conditioning. This
could contribute to rolling out renewables, in particular so-
lar power.

Environmental regulations for new buildings
Romain Gaéta, Laurent Guldner, Florian Piton, Laetitia
Priem and Alois Thiébaut, engineers of public works,
Ministry of the Energy Transition and Solidarity and Minis-
try of Territorial Cohesion

To sharply lower greenhouse gas emissions in France,
actions must be undertaken on the buildings sector, the
biggest energy consumer among all sectors of the econ-
omy. The 2012 thermal regulations, now in effect, set an
ambitious objective for reducing the energy consumption
of new buildings. The 2015 TECV Act on the energy transi-
tion for green growth has raised the objective set for 2020:
the construction of “energy-positive” buildings with a high
level of “environmental performance”. To raise the level of
qualifications in the building trades, France launched in
November 2016 the experiment “Positive Energy, Carbon
Reduction”. It will help prepare future regulations for new
buildings that will be not just about energy but also about
the environment

Energy transition of Europe’s building stock
Implications for EU 2030 Sustainable Development
Goals

Dr Yamina Saheb, Senior Climate and Energy Policy An-
alyst at Openexp, Dr Heinz Ossenbrink, Former Head of
the Renewables and Energy Efficiency Unit of the Joint
Research Centre (JRC) of the European Commission (EC),
Dr Sandor Szabo, Renewables and Energy Efficiency Unit
of the Joint Research Centre (JRC) of the European Com-
mission (EC), Dr Katalin Bédis, Joint Research Centre of
the European Commission, and Strahil Panev, Interna-
tional expert in energy efficiency policies

Energy transition of the EU building stock, from being an
energy waster to being highly energy efficient and an en-
ergy producer, is a prerequisite for Europe’s carbon neu-
trality, as well as for meeting Europe’s Sustainable Devel-
opment Goals (SDGs). Achieving these targets requires
shifting the emerging energy renovation market from a
market of step-by-step and shallow energy renovation
financed by grants to a market of industrialized and ho-
listic energy renovation leading to zero energy buildings
financed by long-term loans. This paradigm shift is an
opportunity for the construction industry to improve its
productivity by industrializing the energy renovation pro-
cess through the use of modern production technics and
innovative technologies as well as business models. The
industrialization of energy renovation will lead to cost re-
duction, making zero energy buildings affordable for all EU
citizens, regardless of their income.

Placing thermal regulations at the service of the
energy transition
André Pouget, thermal engineer, Pouget Consultants

Since 1982, Pouget Consultants, a team of fifty persons
at two locations (Paris and Nantes), is eagerly and decid-

edly involved at worksites for constructing and renovating
buildings. Starting at the phase of design, these “advo-
cates of non-energy” intervene — motivated by the pur-
suit for ever more “sobriety” (energy consumption, CO,
emissions, etc.) — to imagine sustainable buildings that are
comfortable to live in. Following a brief review of succes-
sive thermal regulations since 1974, proposals are made
about the paths for reaching the goals set for 2050. These
proposals still (necessarily) insist on more sobriety and on
actions targeting “environmental performance” and re-
newables. To reduce both energy consumption and CO,
emissions, it is necessary to harmonize the approaches
to construction/renovation and simplify the methods for
pooling interventions and creating value thanks to a grad-
ual “massification” of renovation projects. Pouget Consul-
tants shares its nearly forty years of experience in design-
ing and managing energy renovation projects.

The barriers in France to investment in the energy
efficiency of buildings

Isabelle Camilier-Cortial, engineer from the Corps des
Mines, Directorate-General of the Treasury; Alexis Loubli-
er and Arthur Souletie, Directorate-General of the Trea-
sury; and Etienne Perrot, student at Ecole Polytechnique

The thermal renovation of residential housing is a major le-
ver for the energy transition and for reducing energy bills.
What potential does residential housing hold for saving
energy in France? Several barriers (market shortcomings
and cognitive biases) might keep us from tapping this po-
tential, which is shown to be profitable for households:
from 32 to 51 TWh (without counting “carbon costs”). Re-
strictions on loans are examined in relation to the hoped-
for gains and the differences between owners and renters.
Establishing a price for CO, would make this profitable
potential even more attractive, but it would not suffice to
trigger the necessary investments. Some renovation proj-
ects are profitable from a socioeconomic but not from a
private viewpoint; and this justifies subsidies that target
this potential for saving energy.

How can public interventions increase the num-
ber and quality of renovations of housing units in
France so as to reduce energy consumption and
greenhouse gas emissions?

Hadrien Hainaut, lan Cochran and Benoit Leguet, 14CE,
Institute for Climate Economics, Paris

The government’s ambitious objectives for the “energy
performance” of buildings, in particular private hous-
ing units, call for major investments, approximately €15
billion/year. Current incentives have proven capable of
raising but half of this amount, and most of these funds
go to dispersed interventions with little heed for energy
efficiency. A will and a way are necessary to meet these
objectives. Households have to be offered the opportuni-
ties for concretely realizing home improvements. This can
be achieved only through a combined use of regulatory,
economic and financial tools. Existing tools must be over-
hauled; and new ones, created at the national and local
levels.
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Energy efficiency: A user’s guide
Myriam Maestroni, president and founder of Economie
d’Energie and of the E5T Foundation

At the core of issues related to the energy transition, there
is unanimity about “sobriety” and “energy efficiency”. But
these values suppose a global approach that is far from
being as clear as it should be...

Major orientations have been set, now to follow
them...

Jean Bergougnoux and Jean-Pierre Hauet, the associa-
tion Equilibre des Energies

In France, buildings represent 43% of final energy con-
sumption and 31% of CO, emissions. Fossil fuels (natural
gas and heating oil) account for 70% of these emissions.
A considerable effort must, therefore, be made to reach
the goal of reducing both energy consumption and green-
house gas emissions. This goal, set in the TECV Act on
the energy transition for green growth in 2015, will not be
reached spontaneously. Public policies are needed to ori-
ent investors’ and consumers’ decisions. The current reg-
ulatory system, based on incentives and taxes, is much
too complicated. Nor is it very effective, since the signals
it sends no longer correspond to priorities, in particular for
carbon neutrality. This system is reviewed in order to: 7)
draw the consequences of the major objectives set in the
aforementioned act of law; 2) identify and promote solu-
tions effective for reaching these objectives; and 3) set up
an appropriate system of incentives and regulations.

Technological prospects

The construction industry between ideals and rea-
lity: The key factors for the success of the energy
transition

Etienne Crépon, chairman of the Centre Scientifique et
Technique du Batiment (CSTB); and Hervé Charrue, as-
sistant general manager and director of R&D, CSTB

As a major player in climate change and given its many
interactions with urban systems, the building industry is
having difficulty undertaking the called-for changes for
three reasons. First of all, little is known about the stock
of old housing units; and the existing information is unsat-
isfactory. Secondly, innovations are incremental, and not
very systemic, since they are limited to the sector. Final-
ly, this sector’s production capacity and quality are still
insufficient when measured against the objective set for

housing renovations by 2050 and the hoped-for results.
Three major axes for a massive, integrated, efficient reno-
vation of housing units are proposed so as to optimize the
various uses of the urban system: 7) the installation of an
observatory of the stock of housing units and of plans for
new housing in order to identify the need for specific inno-
vations related to the uses of housing units; 2) an assess-
ment of the socioeconomic and technical “performance”
of housing renovations on the scale of the sustainable
building, neighborhood and city; and 3) the development
of an industrial approach ranging from components and
systems to buildings in view of increasing the economic
performance of stakeholders in this sector, the quality and
efficiency of buildings and the attractiveness of an indus-
try as value is restored to it. The digital transition — owing
to data processing (in the broadest sense), analytics, sim-
ulations, optimizations, training (all digital?) — is the break-
through innovation that the building industry must grasp
but without losing its essential ability to adapt in time, its
resilience, which guarantees its durability.

How EU programs for funding R&D take account of
innovations in the buildings sector
Antoine Dugué and Germain Adell, NOBATEK/INEF4

Research is financed under the EU’s framework programs
and, since 2009, via a few public-private partnerships
(PPPs) involving industry and its value chain. The partner-
ship Energy Efficient Buildings, managed by ECTP, con-
tains a program specific to the building industry. This PPP
is organized through roadmaps that all stakeholders have
helped design — a guarantee of the relevance both of its
research priorities and of its offers of contracts for funding
annual programs. These very competitive offers provide
major opportunities for developing new technology and
validating the results through pilot programs anywhere
in Europe. This activity is necessary to maintain the EU’s
competitive edge and to orient this industry toward the
goal of excellence. NOBATEK/INEF, a major partner in this
PPP, has coordinated projects on topics related to the
EU’s priorities.

Miscellany

The energy balance sheet, 2016
Sous-direction des Statistiques de I’Energie, CGDD,
MTES

Issue editors: Mireille Campana and Richard Lavergne
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