








TECHNOLOGY ECODISTRICT

A global approach
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Ensuring the perenniality of ecodistricts implies planning ways to
manage water, energy, waste, transports... as well as changing our

behaviours.

rban areas designed to minimise their
impact on the environment, with at least
an energy autonomy, have been created
over the past fifteen years, particularly
in Northern Europe. Such ecodistrict

projects are beginning to emerge

in France on the initiative of urban

communities, as is the case in Paris

(districts of Rungis, Batignolles) and in

other French cities. Whether spurred

by the rehabilitation of old districts or

the development of new areas, they

may involve a few hundred inhabitants,

like the Bedzed districtin Beddington,

Great Britain, up to several thousand, as is the case

in Stockholm or Malmeé, Sweden, or in Hanover

or Freiburg, Germany. These model districts are

technological, but also social, laboratories: beyond

their environmental “signature”, they have a major

impact on the inhabitants” quality of life and on the
territory’s economic appeal. Generally promoted by
communities motivated by environmental protection
and led by enterprising communities, the main
objective of these projects is the local implementation
of innovative technologies aimed at
preserving natural resources and
reducing pollution.
From an energy saving perspective,
the consumption of buildings was
the first to be reduced. Significant
progress was made in the construction
industry, such as the use of high
performance insulation techniques,
improved ventilation principles in dwellings,
the proper orientation of buildings according to
the intended use of the premises, and obviously
the use of renewable energies. Moreover, recent
developments allow the creation of centralised
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Renewable energies rhyme with district

How can renewable energies be efficiently exploited within a group of dwellings, or a district? “To comple-
ment our work on cogeneration (read “Why not us?” p.64), we are studying every way of transforming biomass:
combustion, gasification® or anaerobic digestion®, explains Jean-Philippe Laurent, energy research director
at Veolia. For example, wood gasification combined with an engine will become a cogeneration solution for
districts, as the heat produced could efficiently be distributed via a district heating network.” These solutions,
which are beginning to be tested in Europe, still lack maturity. “Thanks to modelling, we analyse the influence
of the fuel’s nature as well as the procedures to obtain a synthesis gas that is as pure and stable as possible,
in order to ensure a reliable and economical exploitation.” Such a pilot project is under construction. A fuel
cell prototype was installed in Paris in March 2007, in partnership with Veolia Environnement among others:
“This is a first in Europe, which provides heating to 283 public housing residences (200 kilowatts - kW - of heat]
and produces 250 kW of electricity.” Such a know-how should spread out. To supplement these technologies,
solar thermal energy is also called upon. The objective is to design innovative solutions for connecting ins-
tallations to the more traditional heating and hot water networks. . B.
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An integrated ecological approach of the various water flows is essential to ensure the sustainability of urban planning.

systems for the production of renewable energies,
on a district rather than a building scale (read
“Renewable energies thyme with district”, p.74).
Enough to imagine districts globally neutral in
terms of carbon dioxide emissions.

Water cycle and urban landscape

Similar approaches have been developed in other
fields: Waste management, with pneumatic
collection® ; transport within as well as outside
the district (cycling, walking, car sharing, public
transport...); finally, and most importantly, water
management. The architecture of water networks
must be envisaged at the design stage of block plans
by the town planner, the landscape designer and
the water service manager. Among other things, it
involves facing the probable multiplication of droughts
and floods caused by climate change. This imposes
innovations in terms of processes as well as in the
overall way the urban territory is structured. While
remaining cautious regarding health hazard control,
we must limit environmental impacts by supporting
local solutions in line with the overall principle on
which the city’s water management is based.

From the point of view of processes, it is possible to
recover rainwater from roofs and frontages, as well
as surface waters - after a specific treatment - in

order to reuse them for the purpose of watering the
district’s green areas. wastewater can also reused,
after an ecological treatment, for certain outdoor
uses. One can also envisage letting this water directly
infiltrate the soil, in clean areas such as lawns, sports
or leisure grounds, gardens. .. so as to give a reprieve
to sanitation networks and purification plants, which
are more and more frequently disrupted by violent
rain episodes. Such processes rely on a system of filter
gutters, gullies (shallow ditches) and water bodies.
Besides, this innovative and educational landscape
implementation of the water cycle makes it a full
fledged element of the new urban landscape.
Water also offers very interesting, yet little known
alternatives for urban cooling and air-conditioning,
which could replace traditional processes that
frequently lead to greenhouse gas emissions. It simply
consists in making full use of the evaporation cycles,
outdoors via techniques that involve water walls or
aerosols, and recently inside buildings via adiabatic
cooling”®, by evaporating water in an air flow.

The experiment shows that when seeking sustainable
solutions, a global reflection on the way environmental
services are managed is essential from the outset of
the project. These are the many technological and
scientific challenges that condition the future of
ecodistricts. ® E.L.

*Pneumatic waste
collection uses an
underground pipe
network in which
waste is vacuumed
to a collection
terminal.

*The principle of
adiabatic cooling
consists in
lowering the air’s
temperature
before it enters
the building, while
generating a mist
of water inawarm
air flow.

*Gasification
consists in heating,
biomass in the
present case, in
the presence of a
small amount of
oxygen, in order to
transform it into
“synthesis gas”,
afuel that can
then be burned to
produce heat and
electricity.

*Anaerobic
digestion

is a natural
biological process
where organic
matter degrades to
produce a biogas
mostly made up of
methane.
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Towards energy

autonomy

How can the building and transport sectors be reconciled to comply

with new regulations and Kyoto obligations? Which emerging concepts

are immediately applicable?

he question of fighting against greenhouse
gas emissions is no longer related to the need
for action, but to the methods required to
meet the urgency. In France, the IFEN’s
(French Institute for Environment) 2006
report indicates that housing and private vehicles
offer the greatest potential in terms of greenhouse
gas reduction. The 30 million dwellings and 30
million vehicles represent around half of the
national emissions. While the latter are decreasing
in every other sector, they have been
increasing since 1990 in the building
and transport sectors, by +22% and
+23% respectively. And yet, the efforts
made have led to genuine advances.
In new and existing dwellings, the
priority is set on the consumption
related to heating (mainly fuel oil and
gas), which accounts for 75% of the
total. In France, the reinforcement of
thermal regulations and the emergence of efficient
insulating materials have already made energy
consumption go from 372 kilowatthours per square
metre and per annum (kWh/m?/yr) in 1973, down
to the current figure of 245 kWh/m?/yr.
However, much remains to be done to achieve the
level of performance of low consumption buildings,
such as those that meet the standards of the new
French label Effinergie, with a consumption in
the region of 50 kWh/m?/yr or, better still, the
so-called “passive”* (several thousands in Germany
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Transforming
60 million

consumers into
producers

and Austria), or even positive energy* dwellings (1,
2). These buildings have energy requirements
reduced to the minimum (bioclimatic design,
reinforced thermal insulation and air tightness,
high performance windows, natural lighting...).
They comprise high energy efficiency equipment,
altogether hybrid (i.e. using both renewable and
fossil energies), compact and multipurpose (i.e.
simultaneously producing heating, ventilation and
domestic hot water), so as to reduce costs and seek
synergies. Lastly, they generally have a
photovoltaic roof system to ensure the
local production of electricity.

Following this logic, a few years from
now, buildings will become energy
production sites, mainly electricity,
thanks to photovoltaic and micro wind
power. The 60 million French energy
consumers will change into just as
many producers. This will radically
change our relationship with energy: when we
produce it ourselves, we necessarily pay more and
better attention to it. But these efforts will remain
limited if they are not made using a global approach.
Thus, reductions in energy consumption achieved
in the building sector could be thwarted from the
outset by the growing use of cars: an 80 kWh/m?/
yr reduction in the housing sector is cancelled
by a distance of 20 kilometres (km) covered by a
private vehicle every day for one year (3)! The issue
of transports, and that of private vehicles which

© ROLF DISCH
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account for the majority of emissions in this sector,
must therefore be tackled in parallel.

And yet, much progress has also been achieved in the
tield of transports: the unit consumption of vehicles
has been reduced by 15% since 1990 and carbon
dioxide (CO,) emissions by 30% between 1975 and
2003. But this progress was instantly swept away by
other evolutions. Firstly, the distance between home
and the workplace or service locations has made the
daily journey covered by a car go from around twenty
kilometres to more than thirty. Secondly, the multi-
car household model has led the number of vehicles
on the road to increase by 3 million.

From recharging hybrid vehicles on the
electric network...

Whereas the building sector benefits from a diversified
range of energy sources, transports (private vehicles
and road transports) are 98% dependent on oil. The
European Parliament’s Scientific and Technology
Options Assessment (STOA) (4) panel compared
alternative technologies to the all oil solution, whatever
they may be, i.e. fuel cells, electric or hybrid vehicles,
biofuels and natural gas. If none of them can wholly
take over from oil, the STOA nevertheless believes

',;.a FREIBURG, SO-CALLED
“SOLAR CITY” IN
GERMANY, HAS BEEN
PROMOTING SOLAR

‘" ENERGY IN BUILDINGS

~ FOR A LONG TIME.

that in twenty to thirty years, most vehicles will be
based on the hybrid technology, with an electric
motor associated to a heat engine (gasoline, diesel,
gas, biofuels, hydrogen). At present, hybrid vehicles
recharge their currently low-capacity batteries thanks
to the energy produced by the heat engine and kinetic
energy (from braking and deceleration). This is why
driving purely based on electricity is only possible
over short distances (a few tens of kilometres at most).
An idea emerged to palliate this low autonomy: a
rechargeable hybrid vehicle (RHV) that would directly
be powered by the public electric network.

In France, 60% of daily journeys could be covered
by an RHV with a 30 km electric autonomy (5). In
addition, with CO, emissions ranging from 40 to
80 grams per kilometre (g/km), depending on the
vehicle’s autonomy, compared to 155 g/km for an
average family vehicle running on gasoline, RHVs
could help divide greenhouse gas emissions by four by
2050 and thus achieve the Factor 4 in the automotive
industry! Obviously, these significant gains can only
be achieved if the electricity production that provides
the RHVS' energy is free from CO, emissions: it would
come from nuclear power, water power or renewable
energies. o

(1) J.-C. Sabonnadiére
(dir.), D. Quenard,
Nouvelles
Technologies

de l'énergie 4,
«Vers des batiments
a énergie positive »,
Hermes-Lavoisier,
2007.

(2) A. Maugard
etal., « Le batiment
a énergie positive »,
Futuribles, 304,
2005.

(3) T. Chambolle

et H. Pouliquen,
Perspectives
énergétiques de

la France a l'horizon
2020-2050, Rapport
de la commission
Energie, 2007.

(4) www.europarl.
europa.eu/stoa/
publications/
studies/stoal79_
en.pdf
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(5) C. Cabal and C.
Gatignol, Report on
the definition and
implications of the
clean car concept,
OPECST, 182, 2005
etsur:
www.senat.fr/rap/
r05-125/r05-125.
html

(6) The Near-Zero-
Energy Home
Makeover at :
www.solartoday.
org/2006/nov_
dec0é/near_zero.
htm

(7) www.
sustainable-
communities.
scgov.net

(8) www.nrel.gov/
vehiclesandfuels/
hev/plugins.html
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Distribution of energy consumption in France in 2006
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® Though still at the prototype stage, RHVs
are the subject of growing interest throughout the
world. Several companies (Hymotion, EnergyCS,
ACPropulsion) are offering packs to increase the
battery capacity of current hybrid vehicles and
many associations are supporting their development
(Calcars, Plug in America, Plug in Partners). In
France, EDF and Toyota have announced the
launch of a technological partnership to assess the
prospective development of rechargeable hybrid
vehicles on the Furopean market.

EDF Is TESTING
RECHARGEABLE HYBRID
VEHICLES MADE BY
ToyoTA ON THE PUBLIC

" ELECTRIC NETWORK:
A FIRST IN EUROPE.
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Despite being technology feats, the cars are still very
inadequately used. Indeed, 95% of their time is spent
stationary, parked in a car park or in a garage. Hence
the idea of secking a synergy between buildings and
cars. Why not take advantage of these long hours
spent “waiting” to recharge RHVs on site, at the
closest point of demand? Based on the principle that
in the medium run, buildings will become electricity
producers —thanks to the development of renewable
energies — this could be a viable solution. It would
save time for the user, which is an additional factor
for the development of renewable energies and,
most importantly, an essential condition for the
expansion of electric vehicles. Indeed, since it takes
them a very long time to recharge, this can only take
place when the vehicle is parked for a few hours...
generally at home, in a car park at the office orin a
shopping centre, i.e. as close as possible to buildings
that produce energy or which are connected to the
electric network.

... To recharging hybrid vehicles

at home

The idea of connecting vehicles electric
or hybrid to buildings and, especially to
private dwellings emerged at the beginning
of the millennium, under the name

Vehicle to Home (V2H). There are many

SOURCE DGEMP - © INFOGRAPHIE : LUDOVIC DUFOUR
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concrete examples throughout the world, such as the
Toyota dream house in Japan, Holinger’s premises in
Switzerland or private houses in California (United
States) (6). ). More recently, the English engineering
firm Arup unveiled, among its solutions for future
habitat, an energy-efficient building that produces
energy via photovoltaic and wind power, which comes
together with its own connected electric vehicle.
The aim of the Vehicle to Home concept is to use
vehicles (bicycle, scooter, car) as “service equipment”
associated to the building, justlike domestic hot water
or a storage tank. With energy producing buildings
connected to the electric network (H2G: Home to
Grid) on a side, and hybrid vehicles that can be
connected to the electric network or to buildings
on the other, a new paradigm is possible: that of
a “sustainable community”. In Florida, Sarasota
County claims to be the first of thiskind (7). Its project
is based on proposals from the National Renewable
Energy Laboratory (8) and is aimed at connecting
“zero energy” houses and vehicles such as RHVs for
journeys between 100 km and 400 km, or proximity
electric vehicles for distances of less than a hundred
kilometres.

Some practical applications of RHVs connected to
the electric network or to houses are being tested
in the United States. The most spectacular one
is undeniably the new Google headquarters in
Mountain View (California, United States). In June
2007, Google announced a production of 9900 kWh,
90% of which is supplied by photovoltaic panels
installed on the site’s buildings. In that respect,
Google is also involved in the development of RHVs
with Toyota and Ford.

Scalable solutions

For the future, we can dream of grouped habitat,
densified cities, efficient public transports..., but
most of the existing housing is made up of scattered
dwellings, which are going to be here for along time.
Rather than a radical reconfiguration of habitat
patterns and infrastructures, the lifespan of which
covers several decades, the smarter choice consists
in changing car since its lifecycle is less than ten
years! The Vehicle to Home concept is interesting
insofar as it can already be developed based on the
existing electric network and evolve towards a more
significant use of renewable energies as they develop,
especially in buildings. In France, according to the
CAS (French centre for strategic analysis), these two
technologies (positive energy building and RHV)
belong to the “probable” prospects for 2015-2020.
They will lead to the diversification of production
sites (traditional power stations, decentralised sites,
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cogeneration, wind power, integrated photovoltaic
energy, biomass...), as well as those for storage
and consumption (buildings, vehicles). In order
to optimise the way this multi-source/multi-use
network will operate, a smart management system,
based primarily on telecommunications, will have to
be implemented. It will help smooth out electricity
demand, especially the drop in consumption at night,
which will be compensated by the power supplied to
rechargeable vehicles. Better still, it will help adjust
demand during periods of energy “abundance”
depending on wind or sun availability, it will be
possible to compare the cheapest energy sources
and provide real time information to consumers,
via SMS messages! Obviously, these developments
will be all the more effective as they will form
part of concerted policies on urban planning and
travelling, especially with multi-modal public
transport networks (tram, train) and clean private
vehicles. The latter will be able to take advantage
of relay car parks to recharge their batteries with
“green” electricity, thereby offering a global solution
to reduce the two nuisances French people are most
sensitive to: noise and pollution. @ D. Q.

w> FOR MORE DETAILS

EDF electric transports: http.//transports.edf.fr

The V2G concept of the University of Delaware:
www.udel.edu/V2G [en anglais).

The Toyota Dream House: http://tronweb.super-nova.
co.jp/toyotadreamhousepapi.html (en anglais).

AT ITS CALIFORNIAN

HEADQUARTERS,

GOOGLE COMBINES THE
LARGEST PRIVATE SOLAR
ELECTRICITY PRODUCTION
WITH A HYBRID VEHICLE
RECHARGING PROGRAMME.

*¥Passive
dwellings
guarantee a
comfortable level
of indoor climate
without the need
for a traditional
heating system.

*Positive energy
buildings take
advantage of their
roof and frontage
surfaces to
produce energy.
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IN ALL ITS GLORY...
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Nature under control

Ecological engineering takes advantage of the latest knowledge in the field of
ecology and new techniques to control nature, while also preserving it.

cological engineering has the wind in its
sails. Magazines, books, learned societies,
university courses, but also, and increasin-
gly so, private companies refer to it. Though
the term may seem overworked, itis actually
symptomatic of the way society is evolving..
Ecological engineering designates, in its broadest
sense, all scientific and technical means that help save
energy and minimise the impact of human activities
on the biosphere. However, a more ambitious defini-
tion, which originates from Anglo-Saxon countries, is
slowly making its mark. It relates to the manipulation,
mostly in situ, sometimes under controlled condi-
tions, of populations, communities or ecosystems*.
[t may involve seemingly simple manipulations, such
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as limiting ploughing in fields, which actually affects
an entire ecosystem, or actions on a larger scale, such
as the introduction of several animal or plant species.
Ecological engineering is aimed at re-establishing
species, restoring damaged ecosystems or optimising
ecological services, i.e. the functions of the ecosys-
tem which are of economic or vital importance to
man. This can involve planting trees for carbon sto-
rage, modifying a plant cover to control the level of
nitrates in water, or introducing fish species into a
pond to curb the proliferation of algae.

To reach its objectives, ecological engineering fol-
lows the processes that control ecological systems:
one can maximise biological diversity (by introducing
more species than immediately necessary, for exam-

ple), impose new ecosystem structures (by associa-
ting new and old species or by promoting potential
exchanges of matter, etc.), preserve or establish the
heterogeneity of structures (by creating areas with
different types of vegetation, more or less humid soils,
etc.). The aim also consists in limiting human inter-
vention and artificial energy inputs. This is actually
how, in 1962, Howard Tom Odum, an American
pioneer in the field, had defined ecological engi-
neering in the first place.

Modelling ecology

The current success of ecological engineering is
naturally explained by the extent of local and glo-
bal environmental problems, by concerns related
to the inevitable energy transition and the rarefac-
tion of some natural resources, and by a background
cultural movement that strives to reconcile man with
nature. All this results in very fast paced legislative
and regulatory changes that open up countless pros-
pects, following the example of the Clean Water
Act, introduced in 1977 in the United States, which
forces developers to compensate for any destruction
of wetland by restoring or creating an equivalent
surface of wetland. This legislation is at the origin
of a form of ecological engineering related to wet-
land that is particularly active in the United States.
The European Water Framework Directive (which
imposes the ecological quality of water to be resto-
red by 2015), the new common agricultural policy
and French projects of compensatory process on
biodiversity all follow the same direction.

The conceptual maturity of ecology also plays a
major part in the success of ecological enginee-
ring. Nowadays, we benefit from a global vision of
the way ecosystems and biosphere function, which
helps model, and thus begin to predict the impact
of an action... or of a lack of action on the future
of our environment. It is however essential to reco-
gnise that ecological engineering practices are still
highly based on empiricism. This is not necessarily
a problem in itself, but one of the obvious issues
currently faced by ecological research consists in
improving the development of its concepts and
models for the purpose of engineering.

It becomes commonplace to recognise that man
is not simply content with modifying his environ-
ment, but that he actually takes partial control of the
biosphere. A phenomenon leading to the artificia-
lisation of ecological systems is underway, and the
whole issue consists in going from an unintentional
and unstructured artificialisation to an explicitand
controlled artificialisation, i.e. based on ecological
organisations and dynamics which have been tested

© MICHAEL DANGER
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and validated by the selection process of evolution.
In other words, and this may seem paradoxical, the
artificialisation of the natural environment implies
respecting the laws of nature. For example, on-site,
large scale manipulation of communities of orga-
nisms aimed at obtaining a particular result on the
quality of water or the chemistry of the atmosphere
is entirely conceivable. But there is an associated
risk of collateral effects. When oceans are fertilised
with iron to promote plankton growth, so that it
assimilates atmospheric carbon dioxide, the pollu-
tion related to the production of iron must be taken
into consideration, as well as its impact on other
organisms (read “Custom-made climate?” p.62).
It would only be possible to reduce these adverse
effects by taking into account the long-term dyna-
mics of the entire system, including within their
evolutionary dimension.

. RESEARCHERS
¢
-~ ARE CARRYING 0UT

EXPERIMENTS UNDER
¥ REALISTIC ECOLOGICAL
"% CONDITIONS, AS IS THE
CASE AT THE CRETEIL
LAKE [NEAR PARIS,
FRANCE].

Today, ecology offers powerful means for reflecting
and acting on living things and the way they inte-
ract with the physical environment. In that respect,
ecological engineering can be perceived as a new
field of biotechnologies, focused on populations
and communities of organisms. It provides new and
effective tools for managing the environment in the
context of global changes and for inventing some of
the pathways that lead to sustainable development.
But italso raises many ethical, social, economic and
legal issues that are not yet sufficiently formulated.
An obvious example of this is the current enthusiasm
for biofuels, which could become the source of ten-
sion on the market of food supply. @ L.A.

w> FOR MORE DETAILS

International Ecological Engineering Society:
www.iees.ch

Ecological Engineering and Ecosystem
Restoration, W. J. Mitsch et S. E. Jorgensen, Wiley, 2003.

*An ecosystem is
an entity formed
by a community of
organisms and the
physicochemical
environment

they live in.
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The concept of sustainable development is ancient. Globally established in

1987, everyone talks about it but it remains highly contentious.

t is presented as a new “formula” for managing
the world, nothing less. Sustainable development
“meets the needs of the presentwithout compromising
the ability of future generations to meet their own
needs” (1). After a lengthy maturation process,
it would appear that this gigantic ambition, which
brings together environmental, economic, social and
even cultural issues, is now the subject of a consensus.
Sustainable development is growing in people’s minds
and is increasingly put into application. And yet, it
is far from having everyone’s backing.
The concept of sustainable development finds its roots
inthe 18" century. As earlyasthe Age of Enlightenment,
scientific and technical progress raised concerns.
British economist Thomas Malthus denounces
population as growing much too rapidly compared to
resources. In the 19™ century, questions on the way
resources are used are multiplying, emanating from
naturalists (Karl Mobius, Henry Fairfield Osborne),
geographers (George Perkins Marsh, Friedrich Ratzel),
philosophers, all aware of the planet’s fragility and the
finite nature of resources.
By the end of the 19'" century, all the elements of the
debate currently athand were in place. Man is perceived
asadestructor and plunderer of resources. Denouncing
deforestation, soil destruction, desertification,
pollution, and predicting the exhaustion of resources
form the basis of catastrophist views on the relationship
between nature and society, the scientific foundations
of which are yet to be demonstrated. These views lead
to the emergence of ecology movements, such as the
Sierra Club, in the United State (2), which, since
1892, advocates the protection of nature through the
introduction of parks or reserves from which man is
excluded.
Throughout the 20™ century, confidence in science
faded as the range of risks expanded. The latter has
acquired a global dimension, at least in speeches,
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and is consequently threatening humanity. It is a fact
that for the first time in his history, man has managed
to create the means of his own destruction with the
atomic bomb. Some risks are all the more threatening
as they can go beyond the competence of states, when
globalised.

Scientific progress was soon joined by other sources
of blame. In 1968, the Club of Rome (3], a think tank
that includes scientists, economists, businessmen
and politicians, commissioned a report on the state
of the planet from the Massachusetts Institute
of Technology. One of the strong conclusions of
the Meadows report, published in 1972, is that
“perpetual material growth will sooner or later lead
to a collapse of the world we live in”. Hence, growth
appears incompatible with the sustainability of our
society. Asaresult, the whole society and its politico-
economic choices are challenged.

To each his own priority

It is in this dark context that a possible solution
emerged, instigated by the United Nations. Duringthe
1972 Stockholm conference, experts recommended
the adoption of growth patterns that would be less
destructive to the natural heritage and to social
structures. Hence the concept of ecodevelopment
was born, i.e. populations developing by themselves,
making the best possible use of natural resources
and adapting to an environment they transform
without destroying it.

The idea that nature can be preserved by placing
natural areas (parks and reserves) out of reach was
gave way to a more dynamic vision of biodiversity
in its relationships with societies. The report on
“world conservation strategy”, published in 1980 by
the International Union for Conservation of Nature,
the United Nations Environment Programme

and the WWF (World Wildlife Fund), laid down
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a new precept: nature conservation is aimed at
satisfying men’s needs and must therefore take into
account economic and social constraints. The term
sustainable development, borrowed from English
ecologists, then appeared for the first time in a
document of international significance. It became
established thanks to the Brundtland report (1),
which was intended for the preparation of the Rio
Farth Summit.

However, what this term implies varies from one
interested party to the next. For some nature
conservation NGOs, the natural environment must
be protected for its own sake. For other organisations,
such asthe FAO (Food and Agriculture Organisation
of the United Nations), the aim is to manage
a heritage shared by the whole of humanity as
rationally as possible. Northern countries place more
importance on sustainability, while in Southern
countries, the development of deprived populations
prevails.

But beyond this divergence on the definition, the
conceptitself remains contentious. The first practical
examples have highlighted its limitations. Hence,
the privatisation of water services (encouraged by
the Dublin conference in 1992) can make matters
worse in terms of unequal access to the resource.
Similarly, wood certification, as advocated by
ecology movements and NGOs like WWF in the

name of forest and biodiversity protection, leads
some forest countries from the South to be excluded
from the markets, with an ensuing shortfall that can
be very penalising. Another example: in France,
the creation of regional natural reserves implies
managing these spaces as best as possible in most
cases, but does nothing more than move installations
deemed undesirable to their periphery. In cities,
environmental policies are more frequently intended
for deprived areas. Elsewhere, the compulsory
displacement of human groups outside parks and
reserves deprives the populations thus “driven off”
from their living environment, some resources and
even sacred grounds.

The question therefore remains: is it really possible
to associate development and sustainability? If so,
should the new rules come from the top, i.e. the
United Nations or governments, or from the bottom,
Le. citizens? @Y. V.

w> POUR EN SAVOIR PLUS

Développement durable, Y. Veyret (dir], Colin, 2007.
Le Développement durable, S. Brunel, PUF,

« Que sais-je 7 »,2007.

Le Développement durable ?

Doctrines, pratiques, évaluations, J.-Y. Martin (dir),
IRD éditions, 2002.

IN BoRNEO, JUST
LIKE ANYWHERE

* ELSE, SUSTAINABLE

DEVELOPMENT MUST
GUARANTEE EVERYONE
AN ADEQUATE SUPPLY
OF FOOD AND PROTECT
ECOSYSTEMS.

(1) Report from the
World Commission
on Environment
and Development of
the United Nations,
chaired by Gro
Harlem Brundtland,
1987, available at:
http://fr.wikisource.
org/wiki/Rapport_
Brundtland

(2) www.
sierraclub.org

(3) www.
clubofrome.org
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SOME PEOPLE WANT

TO BELIEVE IN A SERENE
FUTURE AND HAVE

NO HESITATION IN
DEFERRING ANY ACTION

TO A LATER TIME.
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Investing Iin the long term

future of humanity

Olivier
Godard

is research director
for the CNRS and
professor in the
department of
humanities and social
sciences at the Ecole
polytechnique.
olivier.godard(@shs.
polytechnique.fr

The economic modelling of climate issues evaluates, simulates, predicts

our future... and leads to diverging recommendations. It all depends on

how future generations are considered.

he planet’s disrupted climatic future has

been announced, modelled and discussed

for the past twenty years. We are no longer

at the stage of asking ourselves whether we

should do something about it. What we have
to establish is who must do, at what rate and who must
pay. In order to do this, leaders rely on prospective
economic models to describe the scenarios of our
future (read “Is it possible to read into the future”,
p-26). The clues these models provide should have
helped us abandon fatalistic passivity by establishing
the desired future and the unacceptable one, and by
identifying the means and steps required to make
the former take place and to prevent the latter. And
yet, for twenty years, the accumulation of climate
perspectives has not managed to mobilise: the climate
danger will not be avoided, only modulated. From
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“too soon”, we have suddenly gone to “too late”. This
practical failure of the prospective intent can probably
be attributed primarily to the “presentist” logic (1)
of an economy absorbed by globalised competition,
to the global nature of the issues at stake and to the
political institutions of democracies that set out a
shortterm horizon. However, the way prospective
modelling work was carried out also contributed to
this. Firstly by the choice made of evaluating the
costs involved (climate damage, cost of prevention)
in terms of points lost in the Gross Domestic Product
(GDP*) when the GDP is simply an indicator of
activity, and not one of the population’s wellbeing,
nor of societies” advancement.

Then, the conclusions drawn from models have
proved widely divergent regarding the intensity and
timeframe of the action to be adopted. At the end of

© PETER GRANSER/LAIF-REA

2006, the report presented to the British government
by Nicholas Stern (2), former economist at the World
Bank, announced the prospect of future climate
damage equivalent to an annual deduction of 5% to
20% from the Gross World Product (GWP*) starting
today and never stopping: the economic equivalent
of an everlasting world war. In addition, it suggested
a moderate cost (around 1% of the annual GWP) to
preventit. Conversely, William Nordhaus, one of the
most influential American economists on the climate
issue, recommends adopting very modest preventive
measures by 2050 and deferring most of the damage
and efforts at adaptation onto future generations.

Economic science against ethics

Why are there such differences in appraisal? Since
this is a very long term question (several centuries),
the weight given to the interests of future generations
is fundamental. That is the source of hesitation
and unease. The heart of the debate concerns the
choice of the “discount rate”, which can formally
be compared to an interest rate: it depreciates
future costs and advantages according to their date.
Depending on the rate adopted, the
message regarding the action to be
carried out is completely reversed.
Hence, depending on whether a rate of
2% or 5% is adopted, the current value
of damage in one hundred years varies
by a factor of 20. Over two hundred
years, it varies by a factor of 400. Most
economists would adopt an annual
rate of 5 to 6 %, net of inflation and risk, says Martin
Weitzman, economist at Harvard (3), following the
example of William Nordhaus, who uses a rate of
4.5%. With alow discountrate (14%), the Stern report
rocked the economists’ boat (4). Indeed, it adopted
a postulate: equality for all generations, without
any premium for present generations. At 1.4% and
following a cost-advantage approach¥, it becomes
economically rational for humanity to immediately
and vigorously organise the transition towards an
economy with a low carbon profile.

This controversy is not scientific, butethical. However,
itis by claiming scientific objectivity that economists
in favour of the highest rate justify the deduction of
this rate from capital market analysis. Does this not
imply a major error in categories? In what way do the
current opinions of individuals who seek to manage
their savings and guarantee their retirement provide
us with information on the way to commit the very
long term of humanity?

Thus determined, a high rate ensures that the
interests of present generations prevail over those

Preserving
the freedom

of future
generations.

HUMAN FACTOR ECONOMICS

of future generations. In their writing, economists
repeatedly express a concern regarding the undue
“sacrifice” of present generations that would result
from climate policies turned in favour of future
generations, which are expected to be a lot richer.
And yet, current greenhouse gas emissions are the
counterpart of advantages (ease of transport and
heating, mass industrial production, etc.) that present
generations benefit from directly, but not future
generations. We are presently faced with arguments
that sanction the transfer of costs onto others and
not with a problem linked to allocative efficiency,
contrary to what is often said. That is why, for the
past twenty years, a large portion of the community
of economists has come to disseminate a comforting
image of the issues at stake, thus consolidating the
evasive strategies of political and economic leaders
from world’s most powerful nation.

In future, it would be in our interest to replace
these models, which are based on projections from
past trends (qualified as “business as usual”), by
more humble approaches, so-called “sequential”,
which seek to optimise economic development
trajectories over the course of two
centuries. Approaches which, in that
case, identify the decisions to be made
in the short and medium term (at
fifteen years, twenty-five years, fifty
years) for the world we know, and
which are also particularly watchful
regarding the end of period results
which are passed on to the following
generations, for which the freedom and capacities
of choice must be preserved. From one period
to the next, successive generations will have to
define themselves following the same principle, by
integrating new scientific knowledge and technical
possibilities, which cannot be presumed in advance.
This approach implies focusing primarily on the
evolution of stocks of any kind of capital goods,
including the natural capital, and on transferred
heritage elements, the GDP of which provides no
information. ® 0.G.

w> FOR MORE DETAILS

Les Modéles du futur, Changement climatique
et scénarios économiques: enjeux scientifiques
et politiques, A. Dahan Dalmedico [dir.], Paris,

La Découverte, « Recherches », 2007.

Factor 4 - Task force report

« Division par quatre des émissions de gaz a effet de serre
de la France a ['horizon 2050 », www.lsi.industrie.gouv.fr/
energie/prospect/facteur4-rapport.pdf

(1) F. Hartog,
Régimes d’historicité
- Présentisme

et expériences du
temps, Seuil, 2003.
(2) N. Stern

(dir.), The Stern
Review Report :
the Economics of
Climate Change,
Cambridge
University Press,
2006.

(3) M. Weitzman,
Journal of Economic
Literature, 45,

703, 2007.

(4) 0. Godard,
Revue d’économie
politique, 117,

475, 2007.

*The Gross
Domestic Product
(GDP) is the total
value of goods and
services produced
by a country

in one year.

*The Gross World
Product (GWP)

is the total Gross
Domestic Products
of all the countries
in the world.

*Cost-advantage
analysis was
invented to assess
infrastructure
projects (dam,
motorway...).
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Between myths and reality
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These estimates
from the World Bank
illustrate three types
of relationships
between a country’s
economic growth and
the environment.

|s it possible to combine economic growth and reduction of greenhouse

gas emissions?

ince the beginning of the 1970’s, many
economists are trying to understand
the impact of economic growth on the
environment. Thisissue is now unavoidable:
work by the Intergovernmental Panel on
Climate Change (IPCC) confirms that in order
to control climate change, global greenhouse gas
emissions in 2050 will have to be brought down well
below the levels of 1990 and 2000 (read “Uncertain
weather forecastfor 20507, p.16). This when population
will have increased by 50% (read “Billions of earthlings,
and me amidstthemall”, p.6) and economic projections
predict a world economy that will have quadrupled
In size.
In order to analyse the relationships between economic
growth and the environment, different categories of
problems should be distinguished, some of which —
as optimists such as Danish statistician and political
scientist Bjorn Lomborg like to underline — are de
facto solved by growth. Work by the World Bank before
the 1992 Rio Earth Summit highlighted three cases,
depending on the scales or the type of environmental
problem under consideration. Regarding drinking
water supply and sanitation, the situation in developing
countries improves when income increases, and

m Population with no access to safe water

the problem is largely solved when this income
reaches approximately 5000 dollars per capita and
per annu [fig. 1): economic growth then allows an
undeniable improvement of sanitary conditions.

Growth as a remedy?

In parallel, air pollution, at urban and regional
level, increases at the beginning of the development
process, then decreases when it becomes possible
for depollution techniques to be implemented, and
primarily when less energy consuming activities
develop (fig. 2). The city of London is a good example:
in the 19507, it was one of the most polluted cities
in the world, whereas today, it is one of cleanest.
By relying on this type of “bell-shaped curve” or
environmental Kuznets curve®, many economists
have once again concluded that the best remedy for
environmental problems is the pursuit of growth.
This does notaccount for the evolution of urban waste
and carbon dioxide emissions (CO,, waste that results
from the consumption of fossil energies). No bell-
shaped curve in that case: Until now, CO, emissions
per capita have always increased as a country’s wealth
increase (fig. 3). The sole pursuit of growth will not
solve these environmental problems which, together
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Percentage Micrograms per cubic metre of air
100 50
80 40
60 30
40 20
20 10
0 0
100 1000 10000 100 000 100 1000 10000 100 000

Income per capita [dollars, logarithmic scale]
SOURCE: WORLD DEVELOPMENT REPORT, WORLD BANK, WASHINGTON, 1992

86 o LA RECHERCHE o OBJECTIVE EARTH 2050 o JANUARY 2008 o N° 415

Income per capita [dollars, logarithmic scale]

<
o
o
5
S
b4
g
<
=
]
T
»
=}
o

WiLL CHINA, Now THE
BIGGEST EMITTER OF
GREENHOUSE GASES,
BE ABLE TO DEAL

WITH ITS GALLOPING
DEVELOPMENT?

with the greenhouse effectand

rarefaction of hydrocarbons,
are now global.
Have we reached a dead end? While growth still
appears to be essential in maintaining the dynamic
balance of our societies, it may simultaneously
cause serious damage to ecosystems and human
societies. The only solution consists in reorienting
economic activity and modifying it in-depth to make
it compatible with the decreasing consumption of
primary resources and fossil energies.
In industrialised countries, bringing global CO,
emissions down below the level of 2000 by 2050
implies highly ambitious reduction objectives, of the
order of 60 to 80%: this means dividing emissions by
four (hence the Factor 4 adopted by France in 2003).
In order to achieve this, strong public policies will
be required, aimed ata genuine change of economic
paradigm, and simultaneously based on systems of
technical standards, on ecotaxes or carbon taxes
and, lastly, on constraining systems of negotiable
emission quotas.
Most economic studies on greenhouse gas emission
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reduction policies focus on the analysis of cost-efficient
strategies*, such as our Poles model. They show that
clean energy development will lead to restrictions on
consumptions and to the use of technologies which
are initially more costly, because CO, will have to
be paid for, and resorting to cheap oil or coal will no
longer be an option.

Towards new models

But in the long run, a new economic dynamics can
emerge thanks to the positive impact of induced
innovations: firstly, the “learning effects” will
reduce the cost of clean technologies; secondly,
the development of new climate technologies will
generate new activities and new industries. A new
economic model is conceivable, where activity — as
measured by the Gross Domestic Product® — will
be more significantly supported by investments and
less so by consumption, where more intangible goods
and services will be consumed, and lastly, where
tangible goods and transports will be produced
using radically new technologies. Such a model goes
from the production of low emission steel, with the
ULCOS (Ultra Low CO, Steelmaking) programme (1)
to the development of rechargeable hybrid vehicles,
with Google’s project (2) (read “Towards energy
autonomy”, p.76).

The coming decades will therefore be a period of
great transitions. the state of the world and of the
planet throughout this century will depend on
our ability to innovate and build an international
coordination in order to follow a new technological
and behavioural pathway that seems essential: this
could be a world of contflicts for accessing resources
in a context of exacerbated climate change, or the
opposite, i.e. a world of modest growth and hyper-
efficiency in terms of use of materials and energy
consumption. @ P.C.

(1) www.arcelor.com/
index.php?lang=
fr&page=49&th0=86
(2) www.google.org/
recharge

*The Kuznets
curve showsa
“bell-shaped curve”
of the inequalities
as a function

of economic
development.

*A cost-efficient
policy is targeted
at all the measures
that allow the cost
to be minimised

in order to satisfy
a particular
environmental
objective.

*The Gross
Domestic Product
(GDP] is the total
value of goods and
services produced
by a country in one
year.
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« Improving the way we
use water »

Concerned about the conditions of access to drinking water and sanitation

for the greater number, Peter Gleick is campaigning for a new way to

manage water: the “soft path”.

LA RECHERCHE. What do you mean by “soft” water
management (Soft Path)?

PETER GLEICK. This is a global approach for managing
water, an integrated approach focused on user needs
rather than on the constant search for productivity or
increased resources (1,2). It was inspired by the “soft
energy path” devised as early as 1976 by American
physicist Amory Lovins, precursor of the concept of
energy efficiency and decentralised solutions. Since
freshwater is invaluable and rare resource, it should
be used as efficiently as possible, by improving its
“productivity”, i.e. improving the way we use it. After
twenty odd years of research at the Pacific Institute,
I observe that despite the growing development of
technologies, the computer revolution, etc, between
2 and 5 million people a year are still dying from
water-related diseases, caused by unsafe water, and
hundreds of millions of others also suffer from this.
Despite the efforts made and massive investments in
place, the beginning of the 21* century sees around 2.4
billion human beings on the planet without any basic
sanitation systems, such as those which most citizens
of ancient Rome benefited from. And over 1 billion
inhabitants have no access to drinking water. If nothing
is done, it is believed that between 52 and 118 million
people, mainly children, could die by 2020.

And yet, many infrastructures have been built?
P. G. Yes, the 20" century has been one of mass
infrastructure construction: dams, aqueducts, piping
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systems, sophisticated installations for drinking water
and wastewater treatment. ... for the benefit of billions
of people. This has contributed to the reduction of
water-related diseases and risks of flood and drought;
and to the development of energy (hydro-electric
power stations) and agricultural (crop irrigation)
production. But at the same time, is has generated
unforeseen social, economic and environmental
costs. Tens of millions of people have had to be
relocated, as is the case in China, where around 1
million villagers have had to abandon their home,
which was flooded by the reservoirs of the Three
Gorges Dam. In the United States, 27% of freshwater
fauna is threatened with extinction. This is only a
reflection of what is happening in the rest of the world.
The mean annual runoff of many rivers is no longer
sufficient to feed deltas, like the Nile in Egypt, the
Colorado in the United States and Mexico... thus
leading to the exhaustion of nutritive resources,
which in turn affects the fauna. With resulting
consequences for local populations.

What transition would you recommend?

P. G. Firstly, stopping the infrastructure race, i.e. what
L call the “Hard Path”. Large scale installations should
not be a systematic requirement, and our reasoning
should no longer be based on the exponential growth
of demand: in the United States, between 1975 and
1995, demand per capita decreased by 20%, which

is a general trend, even in some emerging countries.

Water consumption is no longer
solely dependent on economic and
demographic growth. The issue
lies primarily in the efficient use of
water, just like energy efficiency: in
the 1930’sand 1940’s, 200 to 300 tons
of water were required to produce
one ton of steel, whereas today, 3 to
4 tons are sufficient. Similarly, the
crop yield per unit of water of many
cereals can be doubled by using
efficient irrigation processes, such
as drip irrigation. But at present,
these processes only apply to 1% of
irrigated crops. Water “productivity”
also consists in reducing wastage, as it
is now the case in the toilets: through
the simple use of low-flow flushing,
consumption within dwellings has
decreased by 75% in the United
States.

In concrete terms, how can it be
achieved?

P. G. . This soft approach for water
management must supplement
traditional approaches. Itmustpromote
the development of economical and
decentralized systems, which are
adapted to the needs of a community
or region: these systems must be
dimensioned as such. The issue lies
in going from a logic that is purely
oriented towards infrastructure to a
logic thatfocuses on uses and service,
while making sure water quality is
adapted to the needs. The idea is gaining ground, but
much remainsto be done: Itis essential to develop data
analysis systems, new management tools, efficientand
environmentally friendly technologies, regulations and
standards, a new water market regulation. .. It will take
time. Itisalready underway with, for example, recovery
systems for rainwater and surface water, infiltration
solutions... occasionally ancient techniques which
are brought back into fashion. However, they require
some level of technological development to improve
treatments and quality follow-up.

Is this a solution on a worldwide scale?

P. G. Ultimately, I believe so. It is actually essential.
The way things are currently standing, with
traditional approaches, halving the proportion of
the population with no access to drinking water
and sanitation between 2000 and 2015, one of the

HUMAN FACTOR INTERVIEW
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PETER GLEICK IS DIRECTOR OF THE PACIFIC .
INSTITUTE IN OAKLAND, UNITED STATES.

United Nations Millennium

Development Objectives,
will sadly be impossible to achieve. Financial and
political commitments will be insufficient. In most
cases, international aid is ill-adapted to meet the
needs. Not to mention that the task is complicated
by international conflicts on the way the resource
is distributed, the deterioration of water quality,
the impact of climate change... In order to provide
safe water to the greater number, under satisfactory
ecological, social and economic conditions, the
paradigm must change.

@ Interview by Sahra Cepia

w> FOR MORE DETAILS

The World’s Water 2002-2003, G. Wolff

et P. H. Gleick (dir.), Island Press, Washington, 2002.
Pacific Institute d’0Oakland : www.pacinst.org
and also on: www.worldwater.org
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2003.
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Nature, 418, 373,
2002.
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Industrial ecology:
why not?

Anais Joseph
is a scientific
journalist.

*An ecosystem

is an entity formed
by a community of
organisms and the
physicochemical
environment

they live in.

What if the industry used its own waste as a resource... An appealing

idea that struggles to develop in France, but not in China.

t first, the idea seems absurd: likening
human activities, especially industrial,
to an ecosystem® | And yet, it is gaining
ground since the concept was supported
by two executives from General Motors (1)
in 1989. So-called “industrial ecology”, its main
objective consists in optimising energy and material
consumption while minimising waste. Firstly by no
longer considering waste as rubbish, butas a resource,
an approach that takes its full meaning when the
cost of raw material is constantly increasing while
waste keeps accumulating (read “A very promising
resource”, p.50).
To this day, the best achievement following these
principles is Kalundborg, a small industrial town of
20,000 inhabitants in Denmark. Its local partners
have implemented an ingenious “waste” exchange
system: the oil refinery provides wastewater used
to cool down the power station, which sells water
vapour to a biotechnology company and to the
municipality for its heating system. As for gypsum,
by-product of a desulphurisation unit, it is used to
make plasterboards, thereby avoiding the extraction
of natural gypsum, etc.
This industrial pole, where actors are in “symbiosis”,
shows enviable economic results: the 18 waste
exchange projects, implemented over twenty years,
cost 75 million dollars, but provided a return worth
double thatamount. Same thing from the ecological
perspective: each year, Kalundborg saves nearly 3
million cubic metres (m?) of water and 200,000 tons
of gypsum. “The great strength of this eco-industrial
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network lies in the fact that it detached itself from
the traditional vision which, in most cases, treats
by-products as waste that must be discarded. Their
upgrading is desirable, without being an end in itself:
there is no point in processing waste if it only serves to
produce a different type of waste. Our activities must
remain compatible with the biosphere. For example,
transforming waste from slaughter-houses into animal
meal and upgrading it as part of the feed intended for
herbivorous cattle is an aberration from the point of
view of scientific ecology!” explains Suren Erkman,
professor at the University of Lausanne and industrial
ecology consultant.

Recycling and hiring

Far from focusing on eco-industrial networks,
industrial ecology incorporates the whole of human
activities: household consumption, health services,
leisure... Any activity that generates resource flows
is being reconsidered. Firstly, by systematically
upgrading waste into a resource, butalso by minimising
losses, by optimising products and manufacturing
processes.

Another path consists in “dematerialising” the
economy, by promoting hiring over property, following
the example of Rank Xerox, which hires out its
photocopiers and devotes itself to checking, servicing
and repairing the machines. It is in the company’s
best interest to ensure the product’s durability.
Once it becomes obsolete, the machine is sent to a
dismantling and remanufacturing centre. Recycled
elements alone account for 90% of the weight of a

hired machine. “This reversal of perspective does not
call our capitalist system into question. This is the only
way of simultaneously preserving our economic system
and the normal functioning of natural ecosystems”,
states Nicolas Buclet, director of the Centre of
Research and Interdisciplinary Studies on Sustainable
Development at the University of Troyes. With this
approach, in the sector of tyres for road transports,
Michelin has managed to increase its sales turnover
while reducing its tyre production. Lastly, industrial
ecology advocates a gradual switch to a consumption
offossil resources that produces less greenhouse gases,
in particular by substituting oil and natural gas for
coal and thanks to renewable energies.

Interdependent actors

And yet, in 2007, this appealing concept is still
struggling to develop. “In France, there is no denying
that most projects struggle to get past the preliminary
stage”, Sabrina Brullot-Dermine and Olivier Bergossi
observe, both from the University of Troyes (2).
Despite the emergence of projects in the United
States (Devens, Massachusetts), Canada (Burnside,
Halifax), Japan (Ebara Corporation, Kokubo), and
the Netherlands (Rotterdam’s harbour), Kalundborg
is still THE paragon of industrial ecology. And
this for several reasons. First of all, such a system
implies that the actors involved are interdependent.
Any activity disruption faced by one company can
compromise the production cycle of the other ones.
The legislative and political context also has to be
favourable. In France for example, for hygiene reasons
mainly, regulations restricts the use of waste, even
after it has been treated, cleaned up and recycled.
Lastly, it necessarily involves significant financial
investments (dedicated infrastructures, organising
the various partners into a network...).

However, these restraints do not seem to affect
everyone... “While France conveys an exacerbated
sense of conservatism and frilosity, China, by contrast,
is showing an unprecedented opening”, Suren Erkman
asserts (3). The specialist cites the example of the
spontaneity with which the Guigang eco-park
developed. Atthe heart of this site, a sugar group uses
waste from refining to manufacture paper, cement,
fertilisers and alcohol for the purpose of biofuel
production. Each year, this allows approximately
60 million tons of water and over 600 m* of wood
to be saved. Another example is found in Guiyang,
where the construction of an eco-city launched in
2002 is nearing completion. “Whatever the future
of these projects may be, the speed at which they are
developed and completed makes them stand out from
standard practice elsewhere. Outside China, there are

© BENOIT DECOUT/REA

HUMAN FACTOR INDUSTRY

around fifty eco-parks, but none of them comes close
to the level of synergies demonstrated in Kalundborg”,
Suren Erkman concludes. Should industrial ecology
experience the same rapid development as other
economic sectors in China, then it has a bright future
ahead of itself. ® A.J.

w> FOR MORE DETAILS

Vers une écologie industrielle, comment mettre
en pratique le développement durable dans
une société hyper-industrielle, S. Erkman, Charles
Léopold Mayer, 2004.

Applied Industrial Ecology, A New Platform for
Planning Sustainable Societies, The First Book
on Industrial Ecology in Developing Countries,
S. Erkman, R. Ramaswany, Aicra Publishers, 2003.

The French pole of industrial ecology:
www.france-ecologieindustrielle.fr/

Journal of industrial ecology:
www.mitpressjournals.org/loi/jiec (en anglais).

THE LARGEST POWER
STATION IN DENMARK
PLAY A MAJOR PART IN
THE ECO-INDUSTRIAL
NETWORK OF
KALUNDBORG.

(1) R. A. Frosch

et N. E. Gallopoulos,
Scientific American,
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Though neglected foralong time, the subject of the environment made a

sensational entry onto the media-political stage, during the last French

presidential campaign. Is this the sign of a lasting awareness?

he media have taken
on the concepts of
greenhouse effect and
global warming. Over
the past few months, heat
waves, unprecedented droughts,
torrential rain and catastrophic
hurricanes regularly make
the headlines in newspapers.
Every event is an opportunity
to interrogate scientists and
experts who, cautiously, though
increasingly openly, suggest that
they may be the first consequences

linked to the amplification of the greenhouse effect,
the human origin of which is less and less discussed.
The culminating point of this movement was

© ROGER-VIOLLET

| RENE DUMONT, FIRST
ECOLOGIST CANDIDATE

DURING THE 1974 FRENCH|
PRESIDENTIAL ELECTION,

WAS A PRECURSOR
OF SUSTAINABLE
DEVELOPMENT.

certainly reached when Nicolas
Hulot, a very popular French
TV presenter, introduced the
environment as the main theme
of the presidential campaign. By
allowing uncertainty to persist
regarding his own candidacy, he
managed to impose his “ecological
pact” on every political party,
thereby forcing them to take a
public stand on the issue. He
also contributed to the launch
ofa “Grenelle environnement”
forum which, for the first time
inthe autumn of 2007, brought
together associations and
government representatives.

-

States and with what impacts.

The ecologist ambivalence of American people

“What is the point of adopting costly measures in our country if the United States refuse to take their share of
responsibility?” The argument is recurrent. However, the American opinion may not be that distant from our
own. Despite the positions of the Bush government, only one third of American people believe the global war-
mingissue to be generally exaggerated while another third believe it is underestimated, according to a poll by
the Gallup Institute (3). While it bears no indication that the American way of life has suddenly become nego-
tiable and oilinterests less significant, this resultis areminder that the United States is an ambiguous country
with respect to the environment. Let us not forget that the first environmental policies were American and not
European, in particular with the creation of the Environment Protection Agency in 1970. And that before the
system exploded, driven by the liberal policies of Ronald Reagan and Bush father and son, a strong concern
for the environment existed. It was on the other side of the Atlantic that environmentalism was born, with
the establishment of the Sierra Club in 1892, first association for the preservation and conservation of the
environment, with the creation of natural areas... Many models which inspired European thinkers. It there-
fore comes as no surprise that faced with Bush’s obscurantist policy, Federal States are gradually adopting
measures to protect the environment. Given the very strong environmental tradition in California (with the
local “Green Parties”), the movement was logically born there. Difficult to predict how it can extend to other
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Ahuge boost of hope for some, just a front for others.
It is yet too early to draw conclusions from it. But for
all that, has the environmental issue seriously and
durably become part of the political agenda?

Since René Dumont’s candidacy during the 1974
presidential election, who was the first person to
embody the values of political ecology (decline, work
sharing, environmentally friendly choices in terms of
consumption patterns), they have never been more
than an overshadowed topic. Despite some significant
examples, industrial catastrophes (e.g. Bhopal,
Seveso, Chernobyl, oil spills...) have only managed
to temporarily increase the feeling of urgency to solve
environmental problems. Similarly, while the recurrent
air pollution peaks in the summer systematically lead
to virtuous declarations on consensual policies,
once the crisis is over, good resolutions are quickly
forgotten, replaced by more ordinary topics: public
safety, unemployment, growth, pensions... However,
during the 2006-2007 presidential campaign, concern
over the environment has clearly increased, as shown
by the French Political Baromete (1). In June 2007,
10% of French people believed the environment to
be “the most important issue for France today” (only
3% of them believed so in February 2006). The
environment is therefore neck and neck with the issue
of social inequalities (11%), but obviously remains
far behind unemployment, which remains the main
concern for French people (25%).

Preoccupied, but not mobilised

Polls carried out by the ADEME (French agency
for the environment and energy management) have
shown that greenhouse effect and global warming
have gradually become the main environmental
concerns for French people, ahead of water and air
pollutions, which were largely ahead in 2000 (2). In
June 2007, 33% of French people mentioned the
greenhouse effect as a major concern, compared to
only 6% in 2000. However, they still have difficulty
understanding these phenomena, and the majority
struggles to define them. As for the concept of
sustainable development, barely evocative and
more recent in the political field, it draws little
mobilisation.

How can the amplification of the greenhouse effect
be curbed? While 61% of French people believe that

HUMAN FACTOR MENTALITIES

Issue”?

NicoLas HuLot
IMPOSED HIS
“ECOLOGICAL PACT” ON
THE CANDIDATES DURING
THE 2007 FRENCH
PRESIDENTIAL ELECTION.

we will primarily have to make radical changes in our
ways of life, 24% of them are of the opinion that it is
mainly down to governments to implement global
regulations. Only 8% of them think that the solution
will first come from technical progress. Are French
people ready to pay more to solve these problems?
Despite their agreement in principle, the question
remains unanswered.

Despite ecologists working twice as hard on the issue,
environmental awareness is still limited to privileged
social classes for a large part, especially to intellectual
professions.

Whether recognising the significance of
environmental issues or accepting the need for our
consumer behaviours to be curbed, these social
classes, whose left-wing inclination is dominant, are
systematically the ones that feel most concerned. Has
the environment truly become part of the political
agenda? The problem remains unsolved. While a
considerable number of French people considers
this problem as a priority, their mobilisation only
seems genuine when the environment is referred to
as a threat, that of global warming, which the media
regularly writes about. Decidedly, the environment
cannot escape the logic of crisis. ® D. B.
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(1) CEVIPOF, French
Political Barometer,
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(2) ADEME annual
polls, 2000-2006.

(3) L. Saad, Public’s
Environmental
Outlook Grows more
Negative, Gallup Poll
News Service, 2005.

LA RECHERCHE o OBJECTIVE EARTH 2050 o JANUARY 2008 o N° 415 o 93



LA PLANETE EN DANGER: LA VERITE

“
m
=
o
-
—

Dominique
Lecourt

is a philosopher and
a professor at the
University of Paris-
Diderot Paris-VII
where he is head of
the Centre Georges

Canguilhem.
)eoeooeeocoocoossoooo

X ﬂ hﬂ“L“lﬂ:i*'.

QUEL TEMPS FERA-T-IL DEMAIN 7

1d Rec [CRCHE @ Fallandicr

256 pages
21 €

DISPONIBLE DANS TOUTES
LES LIBRAIRIES ET LES FNAC

TORNADOES,
HURRICANES,
TSUNAMIS...
EXCEPTIONAL CLIMATIC
EVENTS FUEL THE MOST
CATASTROPHIST THESES.

www.tallandier.com

HUMAN FACTOR SCIENTISM

B eeping a critical mind

Between the arrogance of supporter of scientism and the catastrophism

of technophobes, how canissues as serious as global warming be tackled

with discernment? A debate that has been raging for fifteen years.

t the time of the industrial revolution,
accompanying its every success and
supporting its ambitions, a conviction
imposed itself in the West, whereby
science, thanks to its effective methods
and powerful technological applications, was now
in a position to provide every individual with social
and moral well-being via the conquest of material
prosperity. In France, at the beginning of the
20™ century, this concept ended up being named
“scientism”, spurred on by evolutionary biologists
and anticlerical politicians. The latter made it their
emblem under the 3" Republic, during the clash
between the State and the Church. Fven though the

word scientism would be difficult to translate into
another language, the ideology it implies is universally
widespread nowadays. And contrary to what current
critical talks may suggest, the influence of its ideology
has hardly declined. Besides is catastrophism, which
often takes its place nowadays, not a contemporary
version of this very ideology?

And yet, scientism has been intensely criticised and
severely challenged since the end of the 19" century.
Let us not forget Henri Bergson, a fierce opponent
of “positivis*¥”, who published the Creative evolution
in 1907, nor the “rebellion of the heart against
intelligence”, which was then found in philosophy
and literature, since the idea had spread that @
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*Positivism is

a philosophical
movement, made
popular by Auguste
Comte, which
bases human mind
progress on the
development of
“positive sciences”
(mathematics,
physics,
chemistry...).

*The principle
of precaution,
adopted at the
1992 Rio Summit,
is aimed at
taking control

or prohibition
measures in view
of a potential risk.

(1) D. Lecourt, Humain @ “science was holding none

ARE MOBILE
PHONES SUBJECTING
US TO DEADLY
ELECTROMAGNETIC
RADIATION?

of its promises”. Ferdinand
Brunetiere, a literary critic
opposed to scientism, stressed
the fact thatithad not resolved
every mystery; Paul Bourget in Le Disciple (1889),
a best-selling novel, condemned the radical divorce
between science and morals. In France and abroad,
people quarrelled on the topic of the “failure of
science”.

Still, scientism endured. The Bolshevik Revolution
drew its inspiration from it, in a vision of the world
which entrusted a “science of history” with the
promise of a bright future for a liberated humanity.
The regime of the USSR, throughout its duration,
never ceased to rely on the technological prowesses of
its engineers to maintain some credibility in the eyes
of a people that was wretched and often famished.
The power of this ideology was such that it outlived
Hiroshima and even enjoyed a renewed vigour
because of the imperatives linked
to the reconstruction of countries
devastated by the war.

More recently, progress in biology, the
decoding of the human genome and
the speculations of “cognitive sciences”
in turn allow many researchers to
pride themselves on dissipating the
“mysteries” of the human mind. Others
thrive to tear humanity away from its native passions
and encourage the advent of the posthuman era
by creating entire silicon beings capable of tasting
immortality (1). Aided by statistics and computing,
studying the brain and the development of the central
nervous system is supposed to determine the keys
to human behaviour. One of the last examples to
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At the heart of
the debate: the

almighty power
of man

date, which borders on caricature, claims to have
found a neurological basis to the preference shown
by electors when voting “liberal” or “conservative”
(in the American sense of the terms).

These scientists, who profess a scientistic vision
of the world, can invoke facts whose beneficial
nature is undeniable: the extension of lifespan in
developed countries, the extraordinary expansion
of communication means, which have intensified
exchanges between even the most distant populations,
the astounding development of the Internet and
telecommunications, which have radically changed
all our ways of life with a seemingly enhanced sense
of conviviality, the exploitation of new renewable
energy sources. ..

Science: a new peril

And yet, it seems that since the 1992 Rio Farth
Summit, a reversal of opinion is underway, which has
been amplifying over the past few years. It is man’s
own responsibility that is invoked in the processes that
lead to the degradation of his environment and the
dangers that threaten his health. At that time, Hans
Jonas, German philosopher and fervent defender of
the “principle of responsibility” (2), which would
prohibit man from undertaking any action that may
endanger either the existence of future generations or
the quality of future existence on Earth, is opposed
to his compatriot, Ernst Bloch. He criticises him for
the relentless optimism of his “principle of hope™ (3),
which defends the preconception of the future, the
utopian will, and pleads for an “ethics of fear”. A
metaphysical thesis — adjusted by philosophers at
the time of Hiroshima — has been flung at us like a
destiny: thanks to science, humanity has now acquired
the instruments of a power that can destroy it as a
species. Though formerly perceived as emancipating,
science has now become a peril to its own freedom!
Humanity is no longer the “genus of
mortals”, as the saying was in Greece;
we have become the “mortal genus”.
During all these years, the antique
fable of the sorcerer’s apprentice has
enjoyed an unprecedented fortune
and the character of Frankenstein,
extraordinary renewed favour. Too
often, the “principle of precaution® »,
the firstformulations of which are found in Germany
around the same time, has been and still is interpreted
in the sense that one should abstain, or even prohibit
oneself from seeking or undertaking, when it could
actually be a powerful incentive to create new
standards in favour of technical and economic
inventiveness.

© VERICHIP

In the same way that in 1945, one blamed the
excesses of erudite humanity, one now criticises the
researchers who developed the new techniques of
procreation and therapeutic clonin (4), thus pushing
the door to human reproductive cloning. The same
alarm is being raised in a completely different field,
in connection with nanotechnologies, or rather
what the Anglo-Saxon specialists hail as the “NBIC
convergence” (nanotechnology, biotechnology,
information technology and cognitive science). Is
it not possible that this convergence may lead to
potential innovations with far reaching economic
and human consequences? It will undoubtedly allow
data processing systems to become around ten times
more powerful! The medical applications will be
spectacular and nanomachines will be produced
for the diagnosis and therapeutics of many diseases.
Nanotechnologies will be able to decisively contribute
to overcoming the current environmental crisis
through the creation of recyclable or biodegradable
materials. Those that disparage science retort that
this time, it will surely be the end of the world! And
they put forward the idea thata grey goo¥, i.c. a mass
of nanomachines which have become autonomous
and devour everything in order to reproduce, will
get the better of those of us who believe ourselves
to be reasonable! One can indeed mention the
word “catastrophism” when referring to them. It is
supported by a number of well-know facts, which

A MICROCHIP IMPLANT
TO TRACK PATIENTS
SUFFERING FROM
ALZHEIMER'S DISEASE.
REASSURING OR
WORRYING?
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sustain a level of fear that is diffuse but ever present,
always ready to instigate new peaks of panic. This
fear owes much to the carelessness of authorities,
who did nothing as events unfolded, such as the
Chernobyl disaster (Ukraine), the movements of the
radioactive cloud, the official lies on its trajectory,
the AIDS epidemic, new infectious diseases, the
scandal over contaminated blood, major food crises
like the mad cow disease. Today, climate-related
events of unprecedented magnitude and frequency
according to the media (heat waves, floods, tornadoes,
tsunamis. ..) are the ones placing a pathetic emphasis
on the constant vulnerability of mankind.

Paradox of a new catastrophism

Regarding the current global warming trend, which
seems undeniable, its actual physical significance is
not yet exactly understood, nor is the part played by
human activities: for example, the sudden increase in
carbon dioxide emissions (CO,) caused by the industry
since 1940 was not followed by climate warming, but
by cooling until the beginning of the 1970’. The
phenomenon is thus certainly more complex than as
presented by the media. Alarmism, which takes centre
stage here, reinforces catastrophism further, as the
latter points to technoscience as the source of disaster.
The philosophical foundations of traditional scientism
therefore appear to be affected. And every scientific
sector is concerned. The technophobia phenomena
make the headlines in the media: are GMOs going
to wreck our health? Are mobile phones going to
subject us to deadly electromagnetic radiation? Are
innovations —especially medical or pharmacological
— not supposed to have proved their harmlessness
in advance, as a radical version of the “principle of
precaution”? o

\Paﬂer a
mon avocat\e)

I AT TiMES, THE

CONFLICT BETWEEN
GMO DEFENDERS
AND OPPONENTS HAS
NOTHING TO DO WITH
SCIENTIFIC DATA.

*The grey goo,
formulated for
the first time in
1986 in Engines
of Creation by
Eric Drexler, the
founding father of
nanotechnologies,
relates to self-
replicating
nanomachines.

*The Heidelberg
Appeal, signed
by more than

50 Nobel Prize
Laureates,
demanded that
the control and
preservation of
natural resources
“be founded

on scientific
criteria and not
onirrational
prejudices”.
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(5) D. Lecourt,
Contre la peur. De la
science a l'éthique
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infinie (1990), 4¢ ed.
augmentée, PUF,
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From science to
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@ And yet, in 1992, at the end of
the Rio Earth Summit, some of
the most eminent scientists g
signed the Heidelberg &65’
Appea*, condemning §
the reactionary and &
“obscurantist ideology” &
found in ecologist
arguments. They stated
that only new scientific
progress could overcome
the temporary difficulties
imposed by the planet’s
economic development (5).
Once again, scientism was
notaboutto give in. The debate
has been constantly going back
and forth along the same lines for
the past fifteen years. Today, the result is

that we find ourselves in this paradoxical situation
whereby citizens throughout the world have never
prized the use of advanced technologies so much in
their daily lives, while talks from associative militants
and politicians have never been so alarmist on the
scale of the planet. There are many who alert public
opinions not only to what was referred to as the
“damage of progress” in the 1960’s, but also to the
intrinsic perversion of technoscience, considered
disastrous to sustainable development.

Two variations of the same ideology
Compared to scientism, which encouraged man to
adore his own deified reason thanks to science, does
catastrophism not also assert the almighty power
of man thanks to this very same science? By dint
of a simple sign reversal, from the positive to the
negative. Are these not two variations of a secular
ideology that flatters human narcissism and sustains
an eschatological vision — Hell or Paradise.

It would obviously be quite careless to reduce over
a century of debates to a clash between two rival
theological talks. Because then, how would it be
possible to explain the international negotiations
that surround the famous “global warming” trend,
the tax measures on CO, emissions, the countless
incentives and the meticulous regulations which are
being developed to save energy, preserve biodiversity
and achieve a “sustainable development”?

How can we not wonder whether the talks we have
just mentioned are not following the implementation
of what Bernard Stiegler, philosopher and director
of the cultural development department at the
Centre George-Pompidou, refers to as a “new global
industrial order”. Fear, and the paradoxical appeal of
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SCIENTISTS,
CATASTROPHISTS... THE
DEBATE IS FAR FROM
OVER. LET US HOPE
THE BLUE PLANET WILL
ENDURE.

fear, would constitute
the moral cement
of this order, which
now divides the world
between de-brained
individuals, subjected to
the impulses of affectivity
multinationals, and hyper-
cerebralised individuals devoted
to the cult of performance in the
name of science.
To oppose fear, we would simply have to develop
an “ethics for research”. It goes without saying that
this ethics would primarily be designed to refute the
ongoing arguments of authority concerning global
warming. A new breed of “scientistic catastrophism”
isindeed spreading under our very eyes, which states
that the truth results from the consensus and that the
behaviour of every individual could be normalized
in the name of this truth. How can we not be
concerned to see researchers, even eminent ones,
be publicly ridiculed and discredited, should they be
bold enough to voice out a conflicting opinion and
question man’s responsibility in the global warming
process. The memory of the 1970’s, when imminent
ice age was being announced along the same lines,
when global scale emergency measures were already
being demanded, when an article published in
Newsweek of April 28, 1975 declared that the very
existence of humanity was in jeopardy, should help
us safeguard our most precious asset: the critical
mind. It is the very condition by which research
can help humanity transform its relationship with
the environment towards greater freedom and less
unequal prosperity. ® D. L.

= FOR MORE DETAILS

Les Précheurs de l'apocalypse. Pour en finir
avec les délires écologiques et sanitaires,
J.de Kervasdoué, Plon, 2007.

Pour un catastrophisme éclairé, quand
Uimpossible est certain, J.-P. Dupuy, Seuil, 2004.
Le Principe de précaution, F. Ewald,

en collaboration avec C. Gollier et N. de Sadeleer, PUF,
« Que sais-je ? »,2001.

Si on vous dit environnement, vous voyez quoi? |
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