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Encadré 1. Comment définir le développement ? L'a@nt mis sur le changement qualitatif par Perroux et
Myrdal

« Le développement est la combinaison des changsmeentaux et sociaux d’une population qui la reng
apte a faire croitre, cumulativement et durableraont produit réel global »

Source : Perroux, F. 1964

Le développement est « le mouvement vers le hausydteme social dans son entier, mouvement ou
observe une relation de causalité circulaire estralitions et changements accompagnés d’effets letifsu»

e

I'on

Source : Myrdal, G. 1974 cité par Maréchal in MagdcJP. & B. Quenault, (sous la direction de) 2G0387

Encadré 2. Le capital naturel

“’Natural capital’ is created by bio-geophysicalopesses rather than human action, and represeat
environment’s ability to meet human needs, whetherugh providing raw materials (fish or timber)wiat are
called by the rather functionalist term ‘serviceSuch services would include the role of global-diemical
cycles in maintaining ecological conditions suitafidr human life, or the more mundane way in whigtlands
moderate floods or absorb pollutants”

Source : Adams, WM. 2001, p. 118 d’apEaseur ! Source du renvoi introuvable.

Figure 1. Le role du capital dans un développementurable - 1
Développement durable

A

S. Faible KM + KH + KN +KS3 0
S.Forte KN30;:; KM30:KH30:;KS30

A

Stock total de capital K < Capital matérieKM
(+)
()
Progrés technologique Croissance démographique Capital humairkH

Capital natureKN

Capital sociaKS

D'aprés Pearce, DW. 2002a. Interprétation de lierég la S. Faible : I'investissement net danddekstotal de
capital ne diminue pas. Ce qui peut égalementfétneulé de la maniére suivantes:- eK 3 0 oue compris
entre 0 et 1 est le taux de dépréciation du cagital’épargne ; ou bien

S- e,KM - e,KH - ¢ KN - e,KS3 0. La soutenabilité se traduit par la capacité dgeations présentes a
recontituer un stock total de capital a un nivedgt'il indemnise les générations futures pourpledevements
réalisés sur I'environnement. Interprétation deglgle de la S. forte : “Under the strong sustaiitglriteria,
minimum amounts of a number of different typesapital (economic, ecological, social) should be
independently maintained, in real physical/biolagiierms.” (Ayres, RU., JCIM. Van den Bergh & JMvaly,
1998, p. 4)
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Figure 2. Le role du capital dans un développemernturable — 2

Développement durabl

1

« Le développement soutenable est un développamerépond aux besoins du
présent sans compromettre la capacité des gén&dtitures de répondre aux leurs. »

Nécessite le maintien et I'amélioration d’'un pagtgfie d’actifs
Stock total de capit

v O

Capital naturel Capital matériel Capital humain

Soutenabilité faible
Tout le capital naturel n’est pas
essentiel

Sont des substituts
au capital naturel

A

Soutenabilité forte
Une partie du capital naturel es
essentielle

Préserver le capital naturel car :
- Substitution imparfaite
- Pertes irréversibles
- Incertitude sur la valeur du capital nat

v

Source : Barbier, E. B. 2003

Encadré 3. Bien-étre et stock de capital

“Kenneth Boulding has for many years been makirgy pbint that Gross National Product is largely Gr
National Cost and has never been taken serioddlyisl way of looking at things is wrong, why daast some
economist deal it a decisive refutation insteadwafiding it? Certainly it is not a minor issue.

The source of this flow fetishism of orthodox ecomes is twofold. First, it is a natural concomitasftearly
stages of ecological succession (Odum, 1969). Y@ausystems (and cowboy economies) tend to maxi
production efficiency, that is, the ratio of annflalv of biomass produced to the preexisting biosnsteck that
produced it. Mature ecosystems (and spaceman edesphend to maximize the inverse ratio of exist
biomass stock to annual biomass flow that mainté&in$he latter ratio increases as maintenanceieffcy
increases. Economic theory is lagging behind edécdbgsuccession. The other reason for flow fetishis
ideological. Concentrating on flows takes attenigvay from the very unequally distributed stockvefalth that
is the real source of economic power. The incoroe s unequally distributed also, but at least gope gets
some part of it, and marginal productivity theorgkes it appear rather fair. Redistribution of ineoin liberal.
Redistribution of wealth is radical. Politically, is safer to keep income at the center of anglysause no
everyone owns a piece of the productive stock, thede is no theory explaining wealth distributidtutting
stocks at the center of analysis might raise inbpajuestions.”

mize

ng

Source: Daly, HE. 1991a
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Encadré 4.La soutenabilité faible selon Solow

“If sustainability means anything more than a vagu@tional commitment, it must require that sonmeghbe
conserved for the very long run. It is very impattto understand what that something is: | thinkas to be &
generalized capacity to produce economic well-Being

« Si la durabilité est un engagement émotionngbgue de conserver quelque chose dans le long térest
trés important de comprendre la nature de ce qaeatfose : je pense que c’est une capacité gériépteduire
du bien-étre »

Source : Solow, RM. 1993.

“If you define sustainability as an obligation ®ale the world as we found it in detail, | thinkatk glib but
essentially infeasible. It is, when you think ab@unot even desirable. To carry out literally fingunction of
UNESCO would mean to make no use of mineral regsuiiit would mean not to build permanent constounc
or semi-permanent construction; build no roadsidoud dams; build no piers. [...] Apart from beingestially
an injunction that is not feasible, it asks us eos®mething that is not, on reflection, desirabldoubt that |
would feel myself better off if | had found the Wwbexactly as the Iroquois left it. It is not cle¢hat one would
really want to do that.

To make something reasonable and useful out afifeof sustainability, | think you have to try ifferent kind
of definition. The best thing | could think of is $ay that it is an obligation to conduct oursels@shat we leave
to the future the option or the capacity to be &l off as we are. It is not clear to me that oa@ be more
precise than that. Sustainability is an injunctian to sastify ourselves by impoverishing our sssoes. That
sounds good too, but | want you to realize how [enmlatic it is — how hard it is to make anythingqse or
checkable out of that thought.”

Source: Solow, RM. 1991, pp. 180-181.

Encadré 5. Une interprétation du développement durble en économie

“In economic terms, then, and equating ‘developmaiith ‘increased utility’, sustainable developmemis
come to be equated with a development path thatressondeclining per capita utility over some timagizon”

Source: Pearce, DW. & GD. Atkinson, 1998

Encadré 6. L'équité entre les générations dans leapport Stern

“A concept related to the idea of the rights ofufiet generations is that of sustainable developnfeiire
generations should have a right to a standardioiglino lower than the current one.”

Source: 200&tern Review. The Economics of Climate ChaGdapter 2, Technical Index

Encadré 7. Peut-on repousser les limites de la cesiance. La réponse de Stiglitz

“The proposition that limited natural resourcesvidle a limit to growth and to the sustainable sif@opulation
is an old one. The natural resource that was acémére of the discussion in Malthus’ day was lamidire
recently, some concern has been expressed ovemitations imposed by the supplies of oil, or mgenerally,
energy sources, of phosphorus, and of other mitagguired for production. Those who predicted iment
doom in the 18 century were obviously wrong. Were they simply mga@bout the immediacy of catastrophe
did they leave out something fundamental from thegilculations. There are at least three economicefo
offsetting the limitations imposed by natural resas: technical change, the substitution of manenfadtors of
production (capital) for natural resources, andrreto scale.”

Source: Stiglitz, JE. 1974a

Encadré 8. La soutenabilité faible selon Solow

“The finite pool of resources [...] should be usedogtimally according to the optimal rules that gavehe use
of reproducible assets. In particular, earlier gatiens are entitled to draw down the pool (optignaf course!)
so long as they add (optimally of course!) to tteels of reproducible capital.”

Source: Solow, RM. 1974a

! Pour plus de développements, cf. par exemple |Roiih 2007 « Développement et environneme@&hiers
Francais
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Encadré 9. Le capital naturel

“Natural capital is the extension of the economation of capital (manufactured means of productitm
environmental goods and services. A functionalrdiédin of capital in general is: ‘a stock that yisla flow of
valuable goods or services into the future’. Ndtaegital is thus the stock of natural ecosystenad yields a
flow of valuable ecosystem goods or services ihto future. For example, a stock of trees or fistvigles a
flow of new trees or fish, a flow which can be siisable indefinetely. Natural capital may also paevservices
like recycling wastes or water catchment and erosiontrol. Since the flow of services from ecosyste
requires that they function as whole systems, thetsire and diversity of the system are importarhponents
of natural capital.”

Source: Costanza, Robert (Lead Author); Cutler lév&and (Topic Editor). 2007. “Natural capital.h:|
Encyclopedia of EarthEds. Cutler J. Cleveland (Washington, D.C.: Emwinental Information Coalition
National Council for Science and the EnvironmejRublished in the Encyclopedia of Earth FebruaryZ®)7;

Retrieved June 19, 2008]htp://www.eoearth.org/article/Natural capital

Encadré 10. Le rendement des ressources naturellépuisables

“A resource deposit draws its market value, ultehatfrom the prospect of extraction and sale. Ie
meanwhile, its owner like the owner of every cdpitsset, is asking: What have you done for meyatéhe
only that the resource deposit in the ground aftdiehe ground can produce a current returnt®oivner is by
appreciating in value. Asset markets can be inlibguim only when all assets in a given risk classn the
same rate of return, partly as current dividend padly as capital gain. The common rate of retigrihe
interest rate for that risk class. Since resourggodits have the peculiar property that they yielddividend so
long as they stay in the ground, in equilibrium tladue of a resource deposit must be growing ataequal tg
the rate of interest”

th

Source: Solow, RM. 1974b, p. 2.

Encadré 11. La substitution des ressources naturek

“The degree of substitutability is [...] a key factdf it is very easy to substitute other factors fatural
resources, then there is in principle no ‘probleihé world can, in effect, get along without natussources
so exhaustion is just an event, not a catastrdgbedhaus’s notion of a ‘backstop technology’ istjagiramatic
way of putting this case; at some finite cost, picitbn can be freed of dependence on exhaustileurees
altogether.”

Source: Solow, RM. 1974b

Encadré 12. La définition du revenu de Hicks

“The purpose of income calculations in practicda@$ is to give people an indication of the amotingy can
consume without impoverishing themselves. Following this idea, it would seem that we ought to efa
man’s income as the maximum value which he canwuoesduring a week, and still expect to be as wiélab
the end of the week as he was at the beginning.”

« Nous devons définir le revenu d’un individu comlaevaleur maximale qu’il peut consommer pendard un

semaine, tout en espérant étre aussi a son adinade la semaine qu’au début ».
Source : Hicks, JR. 1939

Encadré 13. Le choix éthiquement indéfendable d'utaux d’actualisation positif

“[...] it is assumed that we do not discount latejogments in comparison with earlier ones, a practibich is
ethically indefensible and arises merely from tlealiness of the imagination [...]"

Source: Ramsey, FP. 1928, p. 543
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Tableau 1. Le taux d’actualisation « écrase » le fur

Période Facteur Valeur Rapport
d’actualisation  présente de
10%¢€
0 1 1,00E+12
50 0,08720373 8,72E+10 11
100 0,00760449 7,60E+09 132
150 0,00066314 6,63E+08 1508
200 0,00005783 5,78E+07 17 293
250 0,00000504 5,04E+06 198 301
300 0,00000044 4,40E+05 2273996
Taux d'actualisation : 5%
Taux Facteur Rapport Facteur Rapport
d’intérét d’'actualisation d’actualisation
a 50 ans a 100 ans
1% 0,608 0,370
2% 0,372 1,637 0,138 4,405
5% 0,087 4,260 0,008 48,856
7,50% 0,027 3,243 0,001 120,609
10% 0,009 3,157 < 0,001 370,549
12% 0,003 2,462 < 0,001 711,489

Encadré 14. Taux d'actualisation et probabilité desurvie
“[...] we argued, following distinguished economigtem Frank Ramsey in the 1920s to Amartya Sen
Robert Solow more recently, the only sound ethizgis for placing less value on the utility (as aggd to
consumption) of future generations was the unagstadver whether or not the world will exist, or @her
those generations will all be present. Thus we kshmterpret the [discount] factor [...] as the probiy that
the world exists at that time. In fact this is ekathe probability of survival that would applytifie destruction
of the world was the first event in a Poisson pssoeith parameter (i.e. the probability of an event occurrin
in a small time intervaDt is rDt). Of course, there are other possible stochasticesses that could be used
model this probability of survival, in which cadeetprobability would take a different form. The padility

reduces at rate. With or without the stochastic interpretation dyar is sometimes called ‘the pure time
discount rate’.”

Source: 2006stern Review. The Economics of Climate ChaGyapter 2, Technical Annex

Encadré 15. Les principes d’'une justice distributie selon Rawls

“1) Each person has an equal right to the mostnskte scheme of equal basic liberties compatiblén &
similar scheme of liberties for all. 2) Social aatbnomic inequalities are to meet two conditioheytmust be
(a) to the greatest expected benefit of the lehsrstaged members of society (the maximin equitgrion) and
(b) attached to offices and positions open to adlar conditions of fair equality of opportunity.”

Source: Rawls, J. 1974, p. 142

Encadré 16. Revenu et bien-étre selon Kuznets

“[...] economic welfare cannot be adequately measungldss the personal distribution of income is know
And no income measurement undertakes to estim&eraherse side of income, that is, the intensitg an
unpleasantness of effort going into the earningnobme. The welfare of a nation can, thereforercatg be
inferred from a measurement of income as definedeib

Source: Kuznets, S. 1934, pp. 6-7.
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Encadré 17. Ce que ne sont pas les agrégats macrmdemiques traditionnels

“Neither gross nor net domestic product is a meastfirwelfare. Domestic product is an indicator gé@ll
production activity. As such, its interpretatiorliee heavily on the concept of production that sgdi in the
System and the way the borderline between intermedionsumption and final uses is drawn. For exa
non-remunerated housekeeping services are nodiedlwithin the production boundary and so are efi¢cted
in domestic product, and in-house training actdgtby enterprises are considered intermediate ogstgan,
resulting in lower domestic product than would be tase if they were treated as final uses.

On the other hand, the significance of market gridetermines the meaning of the values which amsuored
when compiling GDP. First, no different value judwmts are attached to certain goods or service
comparison with others: a given amount of tobacensamption is equivalent to the same amount of 1
consumption; the same is true for education andrief, etc. Secondly, externalities, like the nuisarn urban
buildings caused by noise, are not taken into acou

In addition it should be noted that domestic pradsanot a concept of sustainable income to therexthat
economic growth may depend on natural resourceschadges in human capital and that exceptionaltey
such as wars or floods, are treated as directbctiffg assets and net worth without influencingrieasures o
product and income.”

Source: 199%ystem of National Accounts Overview, D. The Accounts, 2. The integratsdnomic account

pl

S in
nilk

— D
=)

and their components, paragraphes 2.178 a 2.180

Figure 3. Quelle valeur donner a I'environnement ?
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Tableau 2. Premiéres estimations du PIB vert
S/Y  By/Y By Z

Sustainable economies

Brazil 20 7 10 +3
Costa Rica 26 3 8 +15
Czechoslovakia 30 10 7 +13
Finland 28 15 2 +11
Germany {pre-unification) 26 12 4 +10
Hungary 26 10y 3 +11
Japan 33 14 2 + 17
Netherlands 25 10 1 + 14
Poland 30 I 3 + 16
USA 18 12 4 +2
Zimbabwe 24 10 5 +9
Marginallv sustainable

Mexico 24 12 12 [}
Philippines 13 11 4
Unsustainable

Burkina Faso 2 1 10 -9
Ethiopia 3 1 9 -7
Indonesia 20 5 17 -2
Madagascar 8 | 16 -9
Malawi 8 ¥ 4 -3
Mali —4 4 6 - 14
Nigeria 15 3 17 -5
Papua New Guinca 15 9 7 -1

§ = pational savings; ¥ = national income; &, = depreciation o
man-made capital; 8, = depreciation and damage to natural re
sources and the environment (data for &, is taken from smdie
estimating monetary values of environmental damages for thes
countries).

Source : Pearce, DW. & GD. Atkinson, 1993

Encadré 18. Bien-étre et consommation future

“The usual welfare interpretation of index numbeemn perhaps be used to excuse combining apples
oranges, but it falls short of providing an adeguyastification for NNP. Economic activity has &s ultimate
end consumption, not capital formation. The moshgiete inference that can be drawn from such & ferthat
investment must be treated as an intermediate goadnultiperiod system whose final products aeetarious
consumptions of different years. As Samuelson leawincingly argued, the rigorous search for a megfoi

welfare concept leads to a rejection of all curriemome concepts and ends up with something cltuser
‘wealth-like magnitude,’ such as the present disted value of future consumption.

Actually, it is not really a question of choosingtlween a conventional but inappropriate currentrime concept
and an impractical but correct wealth-like magnréuldecause in principle they are merely differéues of the
same coin. [...] the welfare justification of netioatl product is just the idea that in theory itigroxy for the
present discounted value of future consumption.”

Source: Weitzman, ML. 1976, p. 156
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Figure 4. De I'épargne brute a I'épargne nette ajuge
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Source : Bolt, K., Matete, M. & M. Clemens, 2002
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Tableau 3. Epargne véritable par régions et catégas de revenu, 1970-93

Régions Moyenne| Moyenne 1990 1991 1992 1993
1970-79 | 1980-89
Asie de I'Est et 15,1 12,6 18,6 18,7 18,7 21,3
Pacifique
Pays industrialisés 15,7 12,4 15,7 14,5 14,0 13,9
a haut revenu
Amérique latine et 10,4 1,9 55 4,1 4,7 6,1
Caraibes
Moyen-Orient et -8,9 -7,7 -8,8 -10,8 -6,6 -1,8
Afrique du Nord
Asie du Sud 7,2 6,5 7,6 6,3 7,1 6,4
Afrique au Sud du 7,3 -3,2 -3,8 -1,2 -0,6 -1,1
Sahara
Catégories de
revenu
Faible 9,8 3,3 5,7 7,5 9,0 10,5
Intermédiaire 7,2 2,9 10,0 9,7 7,8 8,1
Elevé 15,2 12,3 15,9 14,6 14,1 14,1

Source : Hamilton, K. & M. Clemens, 1999, p. 34alalrs exprimées en pourcentages du PNB

Tableau 4. Epargne nette ajustée de la Chine et dlinde (2003)

Colts Dépenses
Epargne nationaleenvironnementaux CCF (% d'éducation ENA (%
(% RNB) (% RNB) RNB) (% RNB) RNB)
Chine 38,6 -5,3 -9,2 2,0 35,3
Inde 15,2 -5,0 -9,6 3,9 14,2

Source: World Bank Indicators, 2006. Note : Lests@invironnementaux sont calculés en faisant lavs®aes
dommages liés aux émissions de CO2, liés a I'etgilon des énergies fossiles, liés a I'exploitati@s
ressources minieres, liés a la diminution de latfor
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Encadré 19. « Chine, I'empire pollueur » ?

«La Terre chinoisgqui valut a Pearl Buck le Prix Nobelde littératuen 1938, se dénude sous les effets

conjugués de l'urbanisation et de l'industrialisati Dans les années 50, des milliers d’hectaregt@nabattus
pour alimenter les chaudiéres et les aciéries ¢aus de la décennie suivante, autant ont été tersapour
élargir les surfaces agricoles. Aujourd’hui lesétsrsubissent les assauts des incendies. La fdiétgour faire
de la place a I'agriculture, volontairement ou nAao.cours de la premiére année de notre décenmiroe un
million deux cent mille hectares ont été ravagés lpa flammes, I'équivalent de cinquante fois laéfode
Fontainebleau. Et le Chine a énormément progressg ld lutte contre les incendies de foréts. Desstraphes
de cette ampleur étaient monnaie courante dananieées 1950, 1960 et méme 1970. A cette époquaitil
fréquent qu’un million d’hectares partent en funggequelques mois, jusqu’a deux millions et presgas,
comme en 1956. [...] Faute de n'avoir pas fait pais priorités révolutionnaires, personne ne salrggt ce
gu'il restait de la forét au lendemain des annéas Mp. 50-51

« Les paris sont ouverts. Les constructeurs autdesobstiment a cent vingt millions le nombre daigéles qui
circuleront sur les routes chinoises, en 2020 ! Ruladviendra-t-il si un jour, comme en France,xd@hinois
sur trois utilisent leurs voitures personnelleselQu’un peut-il imaginer un parc de neuf centsliaris de
voitures ? Cela représente une autorote de dewsxdoaatre voies entre la Terre et la Lune (384 400
embouteillée dans les deux sens. Quelle quantaéial, de plastique, de fibres textiles faudrapdlur les
fabriquer ? Il ne manquerait plus qu’elles roulennéme a I'électricité ! Il faudrait bien la prodeiir> p. 110

Source : Mangin, M. 2008

Encadré 20. Les limites de I'écosystéme terrestre

“The total of resource consumption (throughput),vilyich the economic subsystem lives off the comtain
ecosystem, is limited - because the ecosystenbtitatsupplies the throughput and absorbs its wastetucts
is itself limited. The earth-ecosystem is finit@nagrowing, materially closed, and while open te flow of
solar energy, that flow is also nongrowing. Histally these limits were not generally binding, hesm the
subsystem was small relative to the total systeine. World was ‘empty’. But now it is ‘full’, and thiemits are
more and more binding - not necessarily like brigkls, but more like stretched rubber bands.

The total flow of resource consumption is the piidhf population times per capita consumption. Mpegple
have for a long time urged the wisdom of limitingpplation growth - few have recognized the needtnbit

consumption growth. In the face of so much povertthe world it seems ‘immoral’ to some even tktabout
limiting consumption. But populations of cars, ldirigs, TVs, refrigerators, livestock, and yes, eoérrees,
fish, wolves, and giant pandas, all have in commih the population of human bodies that they tagespace
and require a throughput for their production, reance, and disposal. Nevertheless, some thinkatution
to human population growth lies in increasing thewgh of populations of all the commodities whosevices

we consume. The ‘demographic transition’ will augditally stop population growth if only per capita

consumption grows fast enough. Arguing that onentef a product will stop growing if only the othtrm
grows faster, is not very reasurring if it is thghuct of the two terms that is limited. Will theesage Indian’s
consumption have to rise to that of the averagedsvibefore Indian fertility falls to the Swedish é¥ Can the
eroding and crowded country of India support thahyncars, power plants, buildings, etc.?”

Source: Daly, HE. 1995

Encadré 21. La soutenabilité forte : les ressourcemturelles sont la « séve » du progrés économique

“One must have a very erroneous view of the ecoogrocess as a whole not to see that there areaterial
factors other than natural resources. To maintaithér that ‘the world can, in effect, get alongheut natural
resources’ is to ignore the difference betweerattteal world and the Garden of Eden”

Citation de Georgescu-Roegen par Daly, HE. 199Z68.

“All flesh is grass’ said the prophet Isaiah. $hs probably the more concise statement ever roédee
ecological constraints on human life. But suchorisi of unity and wholeness have been fragmentethé)
specialization of modern thought. The economisbstract world of commodities, with its law of mati@and
equilibrium, has very few points of contact lefttvigrass’ and is even in danger of losing toucthwilesh’.
Seemingly, economics has become detached of itshiphysical foundations.”

=

Source: Daly, HE. & KN. Townsend, 1993, p. 51

25 sept. 09 9
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Encadré 22. Le mythe de I'’économie néoclassique

“To equate economic process with a mechanical goalémplies, therefore, the myth that the econgmicess
is a circular merry-go-round which cannot posstifigct the environment of matter and energy inaay. The
obvious conclusion is that there is no need fonding the environment into the analytical structofethat
process. The old tenet of Sir William Petty, thatk student of human affairs who insisted thatragdhe
father and nature the mother of wealth, has longesbeen relegated to the status of a museum ‘piece.

Source: Georgescu-Roegen, N. 1975, p. 350

Encadré 23. La complémentarité du capital naturel wec le capital reproductible

“Neoclassical economic theory has taught that maientapital is a near-perfect substitute for natresburces
and, consequently, for the stock of natural caphat yields the flow of these natural resourceserEif this
assumed near-perfect substitutability were trueyatild still be necessary to maintain total capftahnmade
plus natural) intact in calculating Hicksian incothat is, the exhaustion of natural capital woduill save to be
offset by the accumulation of an equivalent valdenmnmade capital. Even this is not done. Moreo
substitution in economic theory is reversible, wttthe substitution of manmade for natural capgdtéquently
irreversible. Contrary to neoclassical assumptiora@yral and manmade capital are more compleméats
substitutes, with natural capital increasingly agjshg manmade as the limiting factor in developmrient

Source: Daly, HE. 1990a

Encadré 24. Le progrés technigue ne permet pas dempenser la dégradation de I'environnement

“Our economy is a subsystem of the earth, and dnih é&s apparently a steady-state open systemsiiihgystem
cannot grow beyond the frontiers of the total syssnd, if it is not to disrupt the functioning diet latter, must
at some much earlier point conform to the steadiestnode. The technocratic project of redesigriiregviorld
(substituting technosphere for ecosphere) so alidw for indefinite economic growth is a bit oftmis that has
received the insufficiently pejorative label of agrthmania’.”

Source: Daly, HE. 1974

Encadré 25. Solow et I'entropie

“No doubt every thing is subject to the entropy Jlawit this is of no immediate practical importarfoe
modeling what is, after all, a brief instant of &nm a small corner of the universe.”

Source, Solow, 1997

25 sept. 09 10
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Encadré 26. La résilience des écosystéemes

“One way of thinking about resilience is to focus ecosystem dynamics where there are multiple Iigc
stable equilibria. Resilience in this sense is @snee of the magnitude of disturbances that caabiserbed
before a system centered on one locally stabldilkdquim flips to another. Economic activities anestinable
only if the life-support ecosystems on which thegpend are resilient. Even though ecological resikeis
difficult to measure and even though it varies fregstem to system and from one kind of disturbatoc
another, it may be possible to identify indicatansl early-warning signals of environmental stréss.example,

the diversity of organisms or the heterogeneityeoblogical functions have been suggested as sigfals

ecosystem resilience. But ultimately, the resilend systems may only be tested by intelligentlytyring
them and observing the response with what has ¢eésd ‘adaptive management'.

The loss of ecosystem resilience is potentially dntgmt for at least three reasons. First, the discoous
change in ecosystem functions as the system fiigre bne equilibrium to another could be associatéd a
sudden loss of biological productivity, and so teeduced capacity to support human life. Seconthaly imply
an irreversible change in the set of options opath o present and future generations (exampldadecsoil
erosion, depletion of groundwater reservoirs, démation, and loss of biodiversity). Third, distiinuous and
irreversible changes from familiar to unfamiliaratets increase the uncertainties associated with
environmental effects of economic activities.

If human activities are to be sustainable, we rteezhsure that the ecological systems on whichecanomies
depend are resilient. The problem involved in degisenvironmental policies is to ensure that resite is
maintained, even though the limits on the naturé sgale of economic activities thus required areegsarily
uncertain.”

Source: Arrow, KJ., B. Bolin, R. Costanza, P. Dgdgu C. Folke, CS. Holling, BO. Jansson, S. Le{(.
Maler, C. Perrings, D. Pimentel, 1995

Encadré 27. Qu'est-ce gu'une politiqgue environnemdale ?

“We define the economy’s environmental policy as filme path of price incentives which the governtmeast
create, to induce an individual agent in a decésée equilibrium to follow the socially optimal fiabased on
her own time preferences.”

Source: Pezzey, 2002, 2004

Figure 5. Economie non soutenable maximisant I'uiation de ressources a entropie faible
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Source : Talberth, J., C. Cobb & N. Slattery, 2006
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Figure 6. Economie soutenable
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Encadré 28. Indicateurs de soutenabilité et quéteudGraal

“[...] we suggest that analysts abandon the notioa ebciety-wide sustainability index. The searahsiach a
‘Holy Grail’ already has consumed the careers of iwany talented scientists. As a dimensionless euntbe
label ‘sustainable’ or ‘non-sustainable’ has no nieg. Furthermore, there is little serious argunthat current
patterns can continugd infinitum.Rather, the argument over sustainability concehnescosts and benefits

continuing current patterns and bearing the impdicion-sustainable activities or bearing the cdsthmnges
designed to avoid a bottleneck on sustainability. &ample, no one argues that we can emit evegasing
amounts of greenhouse gases into the atmosphetteefoext several centuries. Rather, the substaatigument
concerns the impacts of such actions on natural sowial systems and the impacts of actions thab
emissions. [...] Enough with theoretical argumentsutlsustainability indices! To study sustainabjlipick a
form of environmental life support, quantify theoaomic and ecological determinants of the temparal
spatial patterns of its supply and demand, and irtbdse dynamics. Just do it!”

cur

Source: Kaufmann, RK. & CJ. Cleveland, 1995, p. 111

25 sept. 09 12
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Figure 7. Evolution de l'indicateur de progrés vériable et du PIB par téte aux EU

Source : Talberth, J., C. Cobb & N. Slattery, 2008 2 indicateurs sont mesurés en USD constar2 0@

Définition 1. L’empreinte écologique
« L'Empreinte Ecologique mesure les surfaces deedeet d’eau biologiquement productives nécessaioes
produire les ressources qu’un individu, une pojamabu une activité consomme et pour absorber éehets
générés, compte tenu des technologies et de lmmyeks ressources en vigueur. Cette surface pshee en

hectares globaux, c.-a-d. des hectaagant une productivité égale a la productivitéldgmue mondiale
moyenne »

Source: 2006,Rapport Planéte vivant&VWF
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Tableau 5. Empreinte écologique par zones géograjfues, 2003

Ecological
Total deficit (-)
Ecological Total or reserve
Population  Footprint  Biocapacity (+)
(global (global (global
(millions)  ha/person) ha/person) hal/person)
World 6 301,5 2,2 1,8 05 |
High income countries 955,6 6,4 3,3 -3,1
Middle income countries 3 011,7 1,9 2,1 0,2
Low income countriesS 2 303,1 0,8 0,7 -0,1
| Africa  846,8 1,1 1,3 02 |
Nigeria 124,0 1,2 0,9 -0,2
| Asia-Pacific 3 489,4 1,3 0,7 06 |
China 1311,7 1,6 0,8 -0,9
India 1 065,5 0,8 0,4 -0,4
| Latin America 535,2 2,0 5,4 3,4 |
Brazil 178,5 2,1 9,9 7,8
| Middle East and Central Asia _ 346,8 2,2 1,0 1,2 |
Saudi Arabia 24,2 4,6 1,0 -3,7
| North America 325,6 9,4 5,7 -3,7 |
Canada 31,5 7,6 14,5 6,9
United States of America 294,0 9,6 4,7 -4,8
| European Union (EU25) 4544 4,8 2,2 26 |
France 60,1 5,6 3,0 -2,6
Denmark 54 5,8 3,5 -2,2
| Rest of Europe  272,2 3,8 4,6 08 |
Russia  143,2 4.4 6,9 2,5

Source: Global Footprint Network 2005. La derniéstonne indique un déficit (-) ou un excédent (+)

biologique.

All rights reserved. These materials contain caniithl information of Global Footprint Network anthy only

be used for non-commercial academic research adg purposes and may not be further reproduced or
disclosed. Commercial and free academic licensgshmaeceived from the Global Footprint Network at

www.footprintnetwork.org
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Figure 8. L’empreinte écologique du monde

Source : 2006Rapport Planéte vivantgVWF
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Figure 9. Epargne nette ajustée et déficit écologimg

Source : Pillarisetti, JR. 2005

Figure 10. Indice de développement humain et déficécologique
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Définition 2. Safe Minimum Standard

L’objectif d’'un seuil minimal de sauvegarde estpiéserver et de maintenir une RN & un niveau quiéetme
I'extinction sauf si les colts sociaux de ce maimgont prohibitifs ou immodérés.

“This decision rule states that the SMS should d@pted unless the social costs of doing so arecapsably
large. How much is ‘unacceptably large’ must neaglys involve more than economic analysis, because
endangered species involve issues of intergenaedtéamuity.”

Source : Bishop, RC. 1978

Tableau 6. Safe Minimum Standard : matrice des peds

Source : Bishop, RC. 1978, p. 12

Encadré 29. « Le développement comme liberté »
« Le développement peut étre appréhendé [...] commeracessus d'expansion des libertés réelles dont
jouissent les individus. En se focalisant sur ieertés humaines, on évité une définition trop itgralu
développement, qu’on réduise ce dernier a la @os du produit national brut, a 'augmentation e®nus, 3
l'industrialisation ou encore a la modernisatiogiate. Il ne fait aucun doute que la croissancé B ou des
revenus revétent une grande importance en tantmyens d'étendre les libertés dont jouissent lemines
d’'une sosiété. Mais d'autrs facteurs déterminemst ldgertés : les dispositions économiques ou segigbar
exemple (il peut s’agir de tous les moyens quilifacit 'accés a I'éducation ou a la santé) et} @mutant, les
libertés politiques ou civiques (pensons ici ailkerté de participer au débat public ou d’exceroerdroit de
contr6le). De la méme maniére, l'industrialisatimprogres technique ou les avancées socialeslmoent dans
une large mesure, a étendre la liberté humaines diautres influences, la encore, sont aux souteda liberté.
Si la liberté est ce que le développement pronaats c’est sur cet objectif global qu'il faut sencentrer et
non sur un moyen particulier ou un autre, ni s s@rie spécifique d'instruments. Percevoir le pmement
en termes d’expansion des libertés substantietias ablige a maintenir I'attention sur les finsvele desquelles
le développement est important sans la dévier dersimples moyens qui, parmi d'autres, jouent ue y6
significatif au cours du processus. »

Source : Sen, A. 2003 « Introduction », p.4

Tableau 7. Les différentes dimensions du développemt humain

Dimension du Dimensions économiques Dimension  Dimension Dimension Dimension
bien-étre sociale culturelle politique éthique
Formes de Monétaire Conditions de
pauvreté vie
Pauvreté Manque Manque Exclusion Non Absence de Absence de
d’'accessibilité d'accés a daccés a la sociale. reconnaissance démocratie, de normes.
I'emploi. sa_lnté, él_ une Rupture  du idgntitgire. pzi\rt_ic_ipation aux Corruption.
Absence de zilhmle_ntfimon _ lien social. Déracinement décisions.
revenu. equ|I|br§e, a . Violence.
Impossibilit¢  I'éducation, au Problemes de B
d’acheter des logement, etc. genre. Valeurs niges.
produits
Pauvreté de  Absence de Insuffisance Insuffisance  Insuffisance de Absence ou Insuffisance
potentialités  capital de capital de capital « capital insuffisance  de de normes ou
physique humain (peu social culturel ». « pouvoir »,  de valeurs
(équipement, d'éducation, (manque de Absence de fond moyens partagées
terrains, biens mauvaise cohésion culturel commun. d’expression, « capital
durables) et santé) sociale, Sous-culture. d’information. d’éthique »
financier relations de
(épargne, faible niveau
crédit)

Source : Dubois, JL., F-R. Mahieu & A. Poussard
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ANNEXE

Tableau 8. Exemples de ressources naturelles

Biologiques Minérales non Energie Environnement
énergétiques
« Extensibles » : Plupart des produits Sel Rayonnement Pollution sonore
renouvellement agricoles €.9.blé) solaire Non persistante :
rapide en une Hydraulique pollution de lair,

période et sans effg
sur le
renouvellement
ultérieur

« Renouvelables »
renouvelables a
I’échelle humaine

« Epuisables » :
renouvellement
quasi-nul a I'échellg

humaine

Produits de la forét
Ressources
halieutiques

Bétail

Faune sauvage
Bois

Flore

Baleines

Insectes

Espéces menacées

Plupart produits
miniers €.g.or,
minerai de fer)
Sols cultivables

Biocarburants€.g.
éthanol)

Bois de chauffage
Hydraulique
Géothermie

pollution de I'eau

Eau (aquiferes)
Air

Pollution
persistante : CO2
Populations
animales

Foréts

Pétrole, gaz naturel, Faune et flore
schistes pétroliferes « vierge »

Charbon
Uranium

Couche d’'ozone
Eau fossile

D’aprés : Sweeney, JL. 1992

Figure 11. Epargne nette ajustée par régions, 1972B03, pourcentages du Revenu national brut
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Asie du Sud
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Figure 12. Composantes de 'ENA de la Chine et ddride, 1970-2003
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Tableau 9. Classement des pays selon le critére ltpargne nette ajustée (ENA), 2004 (pourcentagesid
Revenu National Brut)

Epargne CCF Epargne Codts Dépenses ENA
nette brute environnementaux d'éducation
hors particules
Namibie 28 11 39 -1 7 35
Singapour 32 15 47 0 3 34
Botswana 27 12 40 -2 6 31
Chine 32 10 42 -5 2 29
Maldives 26 12 38 -1 3 28
Mongolie 32 9 41 -13 8 27
Philippines | 25 9 34 -2 3 26
Corée du Sud 21 13 34 0 4 24
Irlande 19 11 30 0 5 23
Maroc 17 11 28 -1 6 23
Thailande 20 11 32 -4 5 22
Hong Kong, | 18 14 32 0 4 21
Chine
Suede 12 12 24 0 8 19
Bangladesh | 21 8 29 -4 2 19
Ghana 19 9 28 -3 3 19
Luxembourg | 16 18 33 0 4 19
Népal 19 8 27 -3 3 18
Slovénie 12 14 26 -1 6 17
Jamaique 14 12 27 -2 5 17
Paraguay 13 10 23 0 4 17
République | 18 12 29 -3 2 17
Dominicaine
Moldau 11 8 19 -2 7 16
Costa Rica | 12 6 18 -1 4 15
Autriche 10 14 24 0 6 15
Vietnam 24 9 33 -11 3 15
Japon 12 14 26 0 3 15
Norvege 19 14 33 -11 7 15
lle Maurice | 12 12 24 0 3 15
Malaisie 25 13 37 -15 5 15
Jordanie 10 11 21 -2 6 14
Croatie 12 13 25 -2 4 14
Danemark 7 15 23 -1 8 14
Belarus 13 11 24 -4 5 14
Nouvelle 8 15 23 -1 7 14
Zélande
Ukraine 20 10 30 -10 4 14
Finlande 8 16 24 0 6 13
République | 10 14 24 -1 4 13
Tchéque
Inde 14 9 23 -5 4 13
Espagne 9 15 23 0 4 13
Tunisie 12 12 23 -5 6 13
Gambie, 10 9 19 -1 3 12
Haiti 12 9 20 -1 1 12
Cambodge | 11 9 20 -1 2 12
Gréce 9 9 18 0 3 12
France 6 13 19 0 5 11
25 sept. 09
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Pays Bas 8 16 24 -1 5 11
Géorgie 8 10 18 -1 4 11
Madagascar | 9 8 18 0 2 11
Pakistan 15 8 24 -7 2 11
Brésil 12 12 24 -5 4 11
Swaziland 6 11 17 0 5 11
Sri Lanka 9 10 19 -1 3 11
Turquie 8 12 20 -1 3 11
Kenya 5 9 14 -1 7 11
Belgique 8 16 23 0 3 10
Guyane 11 10 21 -8 8 10
Sénégal 8 10 17 -1 3 10
Pologne 6 13 19 -2 5 10
Allemagne 6 15 21 0 4 10
Italie 6 14 19 0 4 10
Rwanda 10 8 18 -4 4 9
Saint Vincent| 0 12 12 0 10 9
et les
Grenadines
Estonie 6 14 20 -3 5 9
Royaume- 4 10 14 -1 5 8
Uni
Islande 1 13 14 0 7 8
Albanie 6 11 17 -1 3 8
Cap Vert 2 11 13 0 5 7
République | 6 8 14 0 2 7
centrafricaine
Macédoine, | 4 11 15 -2 5 7
FYR
Lituanie 3 13 15 -1 6 7
Pérou 8 12 19 -4 3 7
Cote d'lvoire | 5 10 16 -4 5 6
Australie 5 15 19 -3 5 6
Hongrie 2 14 15 -1 5 6
Bulgarie 5 12 16 -2 3 6
Afrique du 3 12 15 -2 5 6
Sud
Mexique 9 13 21 -8 5 6
Bénin 4 9 13 0 2 6
Canada 6 15 21 -6 5 6
Roumanie 7 12 18 -4 3 5
Arménie 4 10 14 -2 3 5
Panama 1 13 14 0 4 5
Mali 2 9 11 0 3 5
Argentine 10 12 22 -9 4 5
République | 2 22 23 -1 4 5
slovaque
Etats-Unis 1 12 13 -2 5 4
Algérie 36 12 48 -36 4 4
Indonésie 14 10 25 -12 1 4
Egypte 11 10 21 -12 4 3
Israél -4 14 10 0 7 3
Portugal -3 18 16 0 6 3
Colombie 6 11 18 -8 5 3
Chili 10 13 23 -11 4 3
25 sept. 09
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RD du Laos | 2 9 11 0 1

République | 1 9 10 -3 4 2
de Kyrgizie

Zambie 4 9 13 -4 2 2
Tanzanie 0 8 9 0 2 2
Nicaragua 1 10 11 -2 3 2
Uruguay 0 12 12 -1 3 2
Comores -2 9 7 0 4 2
Guatemala | 2 11 13 -2 2 2
Salvador -2 11 9 -1 3 0
Sierra Leone | 3 8 11 -5 1 0
Mozambique | -2 9 7 0 2 -1
Niger 0 8 8 -3 2 -1
Togo 0 9 9 -4 3 -1
Equateur 17 12 28 -20 1 -1
Gabon 21 14 35 -26 3 -2
Cameroun 5 10 15 -11 3 -2
Zimbabwe -5 9 3 -4 7 -2
Burundi 9 7 15 -15 4 -3
Tadjikistan -3 9 6 -2 3 -3
RD Congo 0 7 8 -4 1 -3
Guinée -1 9 8 -4 2 -3
Ouganda 2 8 10 -7 2 -3
Ethiopie 7 7 14 -12 3 -3
Bolivie 8 10 18 -17 6 -3
Seychelles | -8 13 5 -1 5 -3
Fédération 25 7 32 -32 4 -4
russe

Iran 29 11 40 -38 4 -5
Koweit 35 13 47 -47 5 -8
Liban -10 13 2 -1 3 -8
Soudan 6 10 16 -15 1 -9
Venezuela 23 12 35 -36 4 -9
Bahrein 23 14 38 -37 4 -9
Arabie 34 13 47 -51 7 -10
Saoudite

Malawi -15 8 -8 -2 5 -13
Erythrée -17 8 -9 -2 2 -17
Mauritanie -15 9 -6 -13 3 -25
Kazakhstan | 15 12 27 -45 4 -25
Nigéria 22 11 33 -50 1 -27
Syrie 10 11 21 -40 3 -27
Congo 23 13 36 -54 4 -28
Trinité et 16 12 29 -48 4 -28
Tobago

Angola 7 11 18 -45 3 -35
Ouzbékistan | 21 9 30 -67 9 -36
Azerbaidjan | 16 11 26 -58 3 -39
Oman 16 13 29 -60 4 -39
Tchad -4 14 10 -79 1 -82

Source : World Bank Indicators, 2006
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Tableau 10. Nombre d’espéces menacées — Source [U804)

Source : IUCN, 2004, p. 7.
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Tableau 11. Indice de développement humain : clageent des pays (2004)

Rang Pays IDH Rang Pays IDH
1 Norway 0,965 51 Saint Kitts and Nevis 0,825
2 Iceland 0,960 52 Bahamas 0,825
3 Australia 0,957 53 Mexico 0,821
4 Ireland 0,956 54 Bulgaria 0,816
5 Sweden 0,951 55 Tonga 0,815
6 Canada 0,950 56 Oman 0,810
7 Japan 0,949 57 Trinidad and Tobago 0,809
8 United States 0,948 58 Panama 0,809
9 Switzerland 0,947 59 Antigua and Barbuda 0,808
10 Netherlands 0,947 60 Romania 0,805
11 Finland 0,947 61 Malaysia 0,805
12 Luxembourg 0,945 62 Bosnia and Herzegovina 0,800
13 Belgium 0,945 63 Mauritius 0,800
14 Austria 0,944 64 Libyan Arab Jamabhiriya 0,798
15 Denmark 0,943 65 Russian Federation 0,797
16 France 0,942 66 Macedonia, TFYR 0,796
17 Italy 0,940 67 Belarus 0,794
18 United Kingdom 0,940 68 Dominica 0,793
19 Spain 0,938 69 Brazil 0,792
20 New Zealand 0,936 70 Colombia 0,790
21 Germany 0,932 71 Saint Lucia 0,790
22 Hong Kong, China (SAR) 0,927 72 Venezuela, RB 0,784
23 Israel 0,927 73 Albania 0,784
24 Greece 0,921 74 Thailand 0,784
25 Singapore 0,916 75 Samoa (Western) 0,778
26 Korea, Rep. of 0,912 76 Saudi Arabia 0,777
27 Slovenia 0,910 77 Ukraine 0,774
28 Portugal 0,904 78 Lebanon 0,774
29 Cyprus 0,903 79 Kazakhstan 0,774
30 Czech Republic 0,885 80 Armenia 0,768
31 Barbados 0,879 81 China 0,768
32 Malta 0,875 82 Peru 0,767
33 Kuwait 0,871 83 Ecuador 0,765
34 Brunei Darussalam 0,871 84 Philippines 0,763
35 Hungary 0,869 85 Grenada 0,762
36 Argentina 0,863 86 Jordan 0,760
37 Poland 0,862 87 Tunisia 0,760
38 Chile 0,859 88 Saint Vincent and the Grenadine<,759
39 Bahrain 0,859 89 Suriname 0,759
40 Estonia 0,858 20 Fiji 0,758
41 Lithuania 0,857 91 Paraguay 0,757
42 Slovakia 0,856 92 Turkey 0,757
43 Uruguay 0,851 93 Sri Lanka 0,755
44 Croatia 0,846 94 Dominican Republic 0,751
45 Latvia 0,845 95 Belize 0,751
46 Qatar 0,844 96 Iran, Islamic Rep. Of 0,746
a7 Seychelles 0,842 97 Georgia 0,743
48 Costa Rica 0,841 98 Maldives 0,739
49 United Arab Emirates 0,839 99 Azerbaijan 0,736
50 Cuba 0,826 100 | Occupied Palestinian Territories| 0,736
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Débat économique et diplomatique autour de la motie DD

Rang Pays IDH Rang Pays IDH
101 El Salvador 0,729 151 | Zimbabwe 0,491
102 | Algeria 0,728 152 | Kenya 0,491
103 | Guyana 0,725 153 | Mauritania 0,486
104 | Jamaica 0,724 154 | Haiti 0,482
105 | Turkmenistan 0,724 155 | Gambia 0,479
106 | Cape Verde 0,722 156 | Senegal 0,460
107 | Syrian Arab Republic 0,716 157 | Eritrea 0,454
108 | Indonesia 0,711 158 | Rwanda 0,450
109 | Viet Nam 0,709 159 | Nigeria 0,448
110 Kyrgyzstan 0,705 160 | Guinea 0,445
111 | Egypt 0,702 161 | Angola 0,439
112 | Nicaragua 0,698 162 | Tanzania, U. Rep. of 0,430
113 | Uzbekistan 0,696 163 | Benin 0,428
114 | Moldova, Rep. of 0,694 164 | Cobte d'lvoire 0,421
115 | Bolivia 0,692 165 | Zambia 0,407
116 | Mongolia 0,691 166 | Malawi 0,400
117 | Honduras 0,683 167 | Congo, Dem. Rep. of the 0,391
118 | Guatemala 0,673 168 | Mozambique 0,390
119 | Vanuatu 0,670 169 | Burundi 0,384
120 | Equatorial Guinea 0,653 170 | Ethiopia 0,371
121 | South Africa 0,653 171 | Chad 0,368
122 | Tajikistan 0,652 172 | Central African Republic 0,353
123 | Morocco 0,640 173 | Guinea-Bissau 0,349
124 | Gabon 0,633 174 | Burkina Faso 0,342
125 | Namibia 0,626 175 | Mali 0,338
126 India 0,611 176 | Sierra Leone 0,335
127 | Sao Tomé and Principe 0,607 177 | Niger 0,311
128 | Solomon Islands 0,592

129 | Cambodia 0,583

130 Myanmar 0,581

131 Botswana 0,570

132 | Comoros 0,556

133 | Lao People's Dem. Rep. 0,553

134 | Pakistan 0,539

135 Bhutan 0,538

136 | Ghana 0,532

137 | Bangladesh 0,530

138 | Nepal 0,527

139 | Papua New Guinea 0,523

140 | Congo 0,520

141 | Sudan 0,516

142 | Timor-Leste 0,512

143 | Madagascar 0,509

144 Cameroon 0,506

145 | Uganda 0,502

146 | Swaziland 0,500

147 | Togo 0,495

148 | Djibouti 0,494

149 Lesotho 0,494

150 Yemen 0,492
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