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1. Introduction

Sustainable development (SD) is not a theoreticguvely philosophical conception of
justice. It is a global political objective basad some informal intuitions regarding intra- and
intergenerational equity and the strong feeling tnaing to the limits of nature and the
environmentt we can bear in mind only moderate ambitions itiespects. Actually, what is
specific to SD, and which probably explains itsoaghing success is that it focuses on the
relationships between economic growth and the enment at the global level as a concern
both of inter- and intergenerational equity.

The importance of the environment for sustaininghln existence and welfare and the
uncertainties about the limits it sets on the &att®n of our material needs explain why SD
is above all concerned with production and constongtatterns whose ecological efficiency
and social equity it attempts to improve. The vitahcern of SD stands entirely in the
articulation of “development” with “sustainabldt.asks for non self-defeating livelihoods,
livelihoods that don’t undermine the resource-basdaheir own reproduction and likely
therefore to be generalized now and forever. ThelevBD enterprise is built on the denial of
Georgescu-Roegen’s gloomy prediction :“... the dgstihman is to have a short, but fiery,
exciting and extravagant life rather than a longguentful and vegetative existence. Let other
species — the amoebas, for example — which hawpmibual ambitions inherit an earth still
bathed in plenty of sunshine” (Georgescu-Roegen61%85). However, it would be
meaningless to strive for sustaining “nasty, bluasd short” existences. SD is committed to
sustaining “development”, defined as production aoedsumption patterns fostering real
human flourishing.

Admittedly, as many after Jacobs (1999) have arg&&lis still a contestable concept. It
allows many different interpretations notably camgag its precise requirements in terms of
equity and how the likely trade-offs between themdeds of its intragenerational and
intergenerational conceptions of justice are taléait with. This probably has to do with the
fact, firstly that SD doesn’t claim to be a fulefiged theory of justice but only a political
agenda to which existing governments could comnainselves and, secondly, that it aims at
gluing together concerns with the future and withe tpresent. Knowing that both
intragenerational and intergenerational justiceetakeparately still pose some hard (if not
intractable when for example variations in the tdéhe considered populations are taken
into account) philosophical and political problentss not surprising if a doctrine that try to
“rivets together the major concerns of inter- amiaagenerational justice” (Benton 1999:202)

! The author whishes to thank A.Gosseries, E.Zammdian anonymous referee for their helpful comment
the first draft of this paper.

2 Actually WCED(1987:43) doesn't incriminate the @omment as such but “the limitations imposed tg th
state of technology and social organization oretidronment’s ability to meet present and futureds. This a
strange formulation: it is not with the state cathgreached at of technology and social orgarorethat future
needs will have to be met but with (hopefully) mpreductive and effective ones.



lacks the elegance and consistency of a well-forradhical theory. However even if,
according to Sen (2002, 1), SD, is nothing moren tten starting point for simultaneously
considering the future and the present” it is, ashimself acknowledges, nonetheless an
“illuminating and powerful” one.

In what follows | discuss this issue in the economay as a problem of optimal (from an
ethical point of view) allocation of aggregate inme® between consumption and saving or
investment. Roughly, consumption points to theaiggénerational dimension of the problem
while investment (as determining future consumptigoints to its intergenerational
dimension. The thesis is that SD’s solution of thigg-standing issue lies in its insistence on
the priority of needs and of needs satisfactionci@grion for allocating today’'s income
between current and future generations consumpfitore exactly, the very distinction
between needs and wants or desires is the buildoak of SD’s way of arbitrating between
intra and intergenerational equity requirementsis Theing said, | try to show how two
indicators although frequently opposed one to ttieerocan together help in orienting SD
policies. The first, called Genuine Saving, camibilized for meeting SD requirements in
terms of sustainability (intergenerational equitynension), while the second (called the
Ecological Footprint) could help in orienting globatragenerational equity policies by
helping discriminating between satisfaction of egate needs and less legitimate wants.
Both however, need to be improved in many importaays before they can be used as
building blocks of real SD policies.

2. What Brundtland really said...

The various conceptions of (distributive) justicencbe roughly classified as egalitarians,
prioritarians or sufficientarians. Egalitarianiss ¢oncerned with the distribution of what
constitutes the subject matter of justice: inigahditions such as resources, opportunities,
circumstances or outcomes such as well-being, satsfaction, functionings, quality of life
or whatever. Briefly, what is bad for an egalitaria the fact that some fare better than others
and the wider the gap between them the more unhestsituation. On the contrary,
sufficientarians hold that “What is important frafme point of view of morality is not that
everyone should have the same but that each hagleh(Frankfurt 1987, 21-22). Finally,
what distinguish prioritarians from sufficientargars that the former, contrary to the latter
attach some importance to additional distributieguirements, namely that moral actions or
policies maximize their utility by targeting in prity those who could benefited the more
from it, i.e. those for whom the policy makes thggest difference whatever the consequence
in terms of number or proportion of people belove thufficientarian “good enough”
threshold. This being said, there is not much cifiee in practice between sufficientarian
and prioritarian requirements, except in ratherlaagible situations.

Is SD sufficientarian, prioritarian or egalitarian%osseries (2005) characterizes
“Brundtlandian sustainaibility” as sufficientariamd blames it for allowing dis-savings (as
long as the capacity for the next generations twigde for their needs is ensured) or savings
(provided it doesn't jeopardize the ability of tberrent generation to satisfy its own needs)
that would not be deemed acceptable from a Rawtsidunck egalitarian perspective. Yet, the
Brundtland report (WCED 1987) - in which the idde5® was exposed at length for the first
time - as well as the various declarations andipaliagreements that followed, mainly at the
UN Conference on Environment and Development helRip in 1992 (the Rio Declaration

% Indeed, a complete intragenerational and intengeiomal theory of justice would probably add up th
difficulties of both intragenerational and intergeational equity plus the additional intricaciekatige to the
interactions between the two.



on Environment and Development, the two conventiams Climate Change and on
Biodiversity and Agenda 21), are far from clearhwigéspect to the ethical foundations and the
exact requirements of sustainable development.

Admittedly, at first glance, the sufficientariantarpretation seems the most plausible given
the oft-cited definition of SD as “development timeets the needs of the present without
compromising the ability of future generation toanéheir own needs” (WCSD, 43). But a
more thorough reading of the Brundtland report shtvat:

- It is confused about the very definition of needg some places, needs are
characterized as “basic” or “essential” while dtest they refer to more than material
needs (going as far as including aesthetical neadsin the following sentence:
“Sustainability requires views of human needs amdl-being that incorporate such
non-economic variables as education and healtlyedjtor their own sake, clean air
and water, and the protection of natural beauty CED, 53).

- It argues for more than just needs satisfacidrseveral places, it is also question of
“meeting the needs and aspirations” (WCED, pp.4&)) dr of « meeting the basic
needs of all and extending to all the opporturotyulfill their aspirations for a better
life” (WCED, p.8). The following sentence is evemore explicit and elaborates
somewhat on the distinction between aspirationsbasit needs:” The satisfaction of
human needs and aspirations is the major objectivéevelopment. The essential
needs of vast numbers of people in developing cmsw for food, clothing, shelter,
jobs — are not being met, and beyond their basscim¢hese people have legitimate
aspirations for an improved quality of life”. (WCED.8). But it is unclear if
aspirations are synonymous of non-basic needsamdfhas to do with a three-tiered
structure made of basic or essential needs flrety bf non-basic needs and finally of
aspirations.

Far from clarifying these issues, the political ldestion agreed upon at the Rio Conference
makes things even more complicated. For exampke,fitth and sixth principles of the
solemn “Declaration on Environment and Developmetdte that:

"All States and all people shall cooperate in thgeatial task of eradicating poverty as
an indispensable requirement for sustainable dpwetot, in order to decrease the
disparities in standards of living and better nthetneeds of the majority of the people of
the world”. (Principle 5).

“The special situation and needs of developing tes) particularly the least
developed and those most environmentally vulnerathell be given special priority”.
(Principle 6)

Clearly, the sixth principle supports a prioritarienterpretation of SD as addressing by
priority the situation of the least well-off couets (Principle 6). In that perspective, the
Millenium Objectives for Development adopted in Q0fbuld be considered the first really
operational implementation of SD at the global levEowever, principle 5 mixes

sufficientarian and egalitarian objectiefegitimating an interpretation of SD as a kind of
“needs-satisfaction egalitarianism”. Indeed, asmaor (1992, p.144) put it in his discussion
of basic income: "There is an obvious intuitive ysibility in the idea that if all people have
enough to eat, are housed and clothed, are healtly(perhaps more problematically) have
been educated up to the level necessary for thgmartipate fully in their society, they are
in these respects in condition of equality. A stycia which this had been achieved would
one might think, have made a substantial advanairatction of equality”. All the more so

4 |t is also a bit strange to present the fighirgigpoverty as purely instrumental with respecs»



for the world as a whole....So, from an intra-genera point of view, one could support a
needs-satisfaction egalitarian conception of SDowting to which all countries should be
equally able to satisfy the needs of their poparatiThis could be stated in Roemer’s (1998)
conception of equal-opportunity policies bearing the distinction between circumstances
and effort as the factors influencing individualsutcomes. As defined by Roemer,
“circumstances” are the attributes of the persamgironment for which she should not be
held responsible and “effort”, the choice variafde which she might be. Building on this
distinction, Roemer characterizes an equal-oppaytBOp) policy as an intervention (e.g.,
the provision of resources by a state agency)rttakes it the case that all those who expend
the same degree of effort end up with an equivaleatcome, regardless of their
circumstances. Thus, EOp policies are geared atpepsating individuals for the
disadvantages for which they are not responsibiéagorable circumstances) by giving them
the additional resources necessary for neutralizihg effects of these unfavorable
circumstances.

Generalizing Roemer’s theory at the internatioeakl, SD could be conceived as an equal-
opportunity policy aiming at making the case thaeguivalent level of effort, opportunities
for need satisfaction should be as equal as pessietween countrigsThis would entail
compensating countries for the differences in tleeds-satisfaction of their population
attributable only to the circumstances they a8y the way, it is more or less what already
happen when a country is victim of a natural desastich as a drought, an earthquake or a
tsunami. But circumstances should not be restritdeldad luck events like natural hazards,
they should include many others more structurakofac such as a colonial historical
background, unfavorable climate or geographical situatiortkl®f natural resources, etc.
One should not underestimate the difficulties (bt rthe impossibility) of evaluating
circumstances at the country level. It would reguiprmalizing, weighting and aggregating
many and deeply incommensurable factors. It is gdobbeasier to go the other way round,
notably because efforts can be naturally expresséite same unit, money. Indeed, it might
be possible to build an index of (public) efforty bdding up public expenditures in
education, justice, health care, housing, humanmtsignforcement, environmental protection,
water sanitation and other public services, chiidard family allowances, doles and transfers
to disabled, retired and unemployment,®et€he index would then be divided by the
population and expressed as a proportion of the @&Rapita. The problem is different with
respect to the intergenerational dimension of $& dbviously impossible to compensate
antefuture generations for facing possible unfavoraineumstances. All can be done here is
trying to make the case that the circumstances whikyace will be as favorable as possible
(within the limits of what is required by intrageaBonal equity). This is close to what Barry
calls the principle of responsibility: “unless péon the future can be held responsible for
the situation that they find themselves in, theguti not be worse off than we are. And no
generation can be held responsible for the statigegblanet it inherit” (Barry, 1999, 106).

SD, conceived as an intergenerational equalityppbotunity policy would thus be committed
to ensure that future generations should not faceirastances such that they would have to
make more effort than ourselves to be at leastelsoff as we were, once reached the SD
objective of intragenerational equity. Practicaltyywould mean that every generation could
benefit from any level of well-being compatible wihe following requirements:

®> A maximin version of this would be that at an eglent level of (public) efforts, the least welfEshould have
a more or less equal level of need satisfaction.

® SD is concerned with equal opportunities betweeth iagide countries. In the name of it, governmearts
committed to compensate for individual and socisddvantages inside their own borders.

" Independently of any requirement of some compenggustice.

8 And subtracting military expenditures.



1° Everyone has a good enough threshold level @it vghnecessary for quality of life (or
for a life of quality?)’;

2° “Circumstances” left to future generations arelsthat they could reach the same level
of quality of life with no more effort than whatelpreceding one had to expend. What is
important here is to make sure that the circumsmneill not be the limiting factor
hindering the possibility for future generationremach a good enough threshold of life-
time well-being. It is up to them to expand leffsré if they want to insofar as they don’t
do it at the expense of the circumstances theeleatheir successotS.

To conclude, SD can be interpreted in prioritarian egalitarian terms as well as in
sufficientarian ones. Whilst it would certainly heteresting to investigate further the
differences and similarities between these congeptof SD, it is not at all evident that they
would have very different implications in terms mdlicy. In my opinion, all of them are
compatible with what Van Parijs (1995, 87) calledggregate sufficiency”, i.e. the
“sustainability of generating an aggregate incoroeedng aggregate needs”. This can be
considered the minimal requirement of intragenerati and intergenerational justice at the
national and international level. As will be showiedthe next section, it is precisely this
possibility of generating an aggregate income dageaiggregate needs that dictates in which
conditions savings or dis-savings are to be alloarggrohibited.

3. Sustainable development as “aggregate sufficigghc

In order to understand what it means to sustairaggregate income sufficient to satisfy
aggregate needs, and to uncover the circumstammey which SD allows savings or dis-
savings, it is necessary to make use of a few (@ementary) formal expressions.

Let Y= f(K(L;). Aggregate income (Y) of any generation t isiaction of aggregate capital
(K) and labour (L) . In what follows we will assurtieat the only limiting factor to income
generation is capital (K).

Let s represents the individual level of consumptiorregponding to basic needs satisfaction
for generationt and ¢ represents its actual consumption. Let us callntveatisfaction” the
surplus of ¢on s (if any) and the deficit of;avith respect to;gdhe “needs satisfaction gap”.

Let N; be the population of generation t. Actual ovecalhsumption is therefore&N; while
the level of income necessary for satisfying nee@-sN..

Let K +1 = K¢ + |, Aggregate capital available for the generation istthe capital available
for the preceding generation plus (minus) additigasbtractions) brought about by it,
symbolized byl For the sake of simplicity we don’t take into agnt the depreciation of
capital.

° Be they primary goods (Rawls 1971), basic capisiliAlkire 2001), basic needs (Braybrooke 1983y &
Gough 1991) or what Barry refers to as “vital ies”, that is “objective requirements for humamge to be
able to live healthy lifes, raises families, wotkwl capacity and take part in social and potititfe.” (Barry,
1999, 97).

19 Adam and Eve, before they were banished from Eiaerd circumstances such that they could enjoy
maximum leisure (no effort at all) and sufficieavéls of satisfaction of essential needs, exceylighly for
knowing and understanding.

! This leaves room for an evolution in the definitiof basic material needs according to productiie of
population and level of civilization.



By definition, | = Y; - C It can be positive (savings) or negative (dis-sgsjn

There are three possibilities concerning the m@atbetween generated income and needs
satisfaction, keeping in mind that the maximum le{reot the real one) of income, by
hypothesis, doesn’t depend on the level of effagemded by generation t but only on the
level of aggregate capital and/or circumstanceswhich it cannot be help responsible.
Generated income can be just sufficient, insuffitier more than sufficient for enabling
everyone to satisfy its essentials needs. It isliaitly assumed that governments are
committed to redistribute the national revenue sdocaensure that nobody is unable to meet
its essential needs insofar as it is sufficientifaFor the sake of simplicity, it is also assumed
that N+1 = N;, in other words that generation t just reprodutssf. What matter here are
productive assets per capita so if generation tsvienraise more children than the preceding
one, it is up to it to save accordingly.

Because N is assumed to be a constant it can leteddirom the formulas. The symbols
following “Intra” and “Inter” are easy to understhri=" means that equity is satisfied at the
sufficientarian level, ‘- that is unsatisfied ald that it is satisfied at a higher level than wha
sufficientarian justice would require.

1°Y; < § (income is insufficient for needs satisfaction).
1.a.G=S=>k=(S=Y)?<0=>Ki < K; Intra = Inter —
Generation t dis-saves in order to meet its essleméieds. Future generation will be
left with reduced assets (and will be also unablesatisfy its own needs).
1b.G=Y=> k=0=>Ks =K, Intra - Inter =/-
Generation t doesn’t dis-save and therefore doesatisfy its essential needs. It
sacrifices itself for the sake of next generatiothaut leaving enough capital for
enabling them to be satisfy their own needs.
1c.G>S=>=GC-Y:<0=>Ky <K; Intra + Inter —
Generation t dis-saves for more than just satigfyis essential needs and do it at the
expense of future generation.
1.d. i<G< §S==k=C - Yi<o = Ki+1 < K¢ Intra- Inter -
Despite significant dis-savings, generation tiis whable to meet its essential needs.

2° Y = S (aggregate income is just sufficient for needs&adtion)

2a.6G>S=> =G -Y;<0 => Ku1 < K¢ Intra + Inter —

Same situation than in 1.c.

2b.G=Y=> k=0=>Ks1 = K; Intra = Inter =
Generation t consumes all the income for satisfitmigeeds but doesn’t dis-save.
2.G<S=1=Y{-C>0=>Ki1>K; Intra - Inter +

Generation t consumes less required and leave capital than inherited.

3° Y > S (Income can provide for more than basic needsfaatien)

3.aG=Y; = =0 =>Ki1 =K Intra + Inter =

Generation t consumes all the income and doesnlttadthe stock of productive
assets.

3b.G=S<VY; =>>0 =>Ki1>K) Intra = Inter +

121t is supposed thatk S — Y,



Generation t doesn’t consume all the income bygasisfying its needs adding to the
stock of productive assets and enabling future rgeéio@ to satisfy more than their

needs.

3..G>Yy =>k<0 =K <K Intra + Inter -

Generation t consumes more than the generated ecnthe expense of next
generation.

3d.3<G <Y => k>0 =>K.1>K; Intra+ Inter +

Generation t consumes more than what is necessaneéd satisfaction but less than
its income.

These different situations can be roughly classiéis:
- Developed and sustainable ¥GS and 1= 0): cases 2.b, 3.a, 3.b;3.d.
- Developed and unsustainableX@ and | < 0) : cases 1.c,2.a.;3.c.;
- Underdeveloped and sustainable (C < S an@)t cases 1.b,2.c.;
- Underdeveloped and unsustainable (C < S an@®)ieases 1.a.,1.d..

However, all “developed and sustainable” situatians not equally legitimate from a SD
point of view. Which cases does SD authorize, wiidobs it prohibit? | think it authorizes
l.a.,, 1.d. 2.b. and 3.a. and prohibits 1.b., 2@, 2.c and 3.c. The legitimacy of cases 3.b.
and 3.d depends on the existence of (countriesiturgtions 1 or 2. The underlying principles
can be summarized as follow: SD prohibits sacrifianeeds satisfaction of current generation
for the sake of future ones as well as sacrificiegds satisfaction of future generations for
the sake of wants satisfaction of current ones. @@ if SD prohibits dis-saving for
satisfying current generations wants, it also githithe accumulation of additional capital by
countries wealthy enough to amply satisfy theirdseas long as there exist countries whose
capital is insufficient (whatever their efforts) tatisfy the needs of their population.
Otherwise stated, SD holds that today’'s needs trtwnmorrow’s wants, that tomorrow’s
needs trump today’s wants and that today’s neesspirtomorrow’s needs. It is unclear if
tomorrow’s wants trump today’s one (the reason sihyation 3.b. is problematic). However,
if one agrees on the proposition that today’s nésasp tomorrow’s needs then unless being
inconsistent, it is rational to discount future w&at the same rate than future needs.

In short, SD principles seems to comply with Brosvi(1986, p.167) “revised Pareto
Principle”:

“If a social structure systematically denies to sothe possibility of enjoying some or all
basic goods then it is to be improved upon if gaesiAn improvement would be a system
which provides more people with basic goods evethatcost of denying others inessential
goods (inessential, that is, to a basically gof&)”li In other words, a situation A is Revised-
Pareto-superior to a situation B if at least ones@e have access to more basic goods in A
than B and nobody have access to less (but somé&avayaccess to less inessential goods).

Therefore, in order to assess SD it is necessakpda both the sign of the ratio.K-K; /K;
(growth rate of capital) or — what amounts to $hene - the sign of the saving rate (I/Y) and
the sign of the ratio C/S. Neither alone is sufinti It follows that SD cannot do without the
knowledge of S, the adequate level of (materialgdneatisfaction. Indeed, what made
situation 1.a. acceptable and situation 2.a. updabge is that in the former C =vihile it is
not the case in the latter. So in promoting SD cer@ot eschew the difficult problem of the
difference between needs and wants.

4. Evaluating intergenerational equity: the genuirsaving indicator



An adequate indicator of saving (or investment) inglispensable for assessing the
intergenerational equity dimension of SD. This eais lot of (largely unresolved) issues
going from very fundamental ones to more empiri€alndamentally, it is crucial to get a
clear idea of the nature and composition of thatabwhich, combined with human labor,
produces the social income. It is nowadays almosveusally acknowledged that the
traditional national accounting conventions andcpcas as summarized in the Gross
National Product omit very important productiveeisghat should be taken into account into
a comprehensive and adequate measure of real wkakbandard national accounting, only
the formation of fixed, produced capital is counéedan investment in the future and thus as
an increase in the value of the assets availaldedty. Likewise, standard calculation of net
saving rates includes only depreciation in the @afihuman-made capital as a decrease in
the value of a nation’s assets. However, the mipdty and therefore the well-being of a
nation depends also, and sometimes crucially, berdtinds of assets: natural, human and
social.

To illustrate this, let us take as example thedmg of a new house. First of all, it is
necessary to have access to a spot of availabiedanwhich to erect it. Then, an architect
must draw a blueprint that will be used by theadi#ht building trades (masons, carpenters,
plumbers...). These will consume raw materials sagkwood, concrete, bricks, etc. with the
help of tools (trucks, trowels, cement mixers, sawesnmers...) and mechanical or electrical
energy. Land, raw materials and energy sourceseaneved from the “natural capital”, i.e.
the existing stocks of renewable (wood, clay...) and-renewable (land, oil) resources. The
skills and know-how of the various building tradesomething that have been handed down
by education and enriched from generation to géwoaralt is called “human capital”. The
different tools and public infrastructures (roadsergy networks) are man-made productive
assets, which by the way incorporate varying pairizast natural and human capital. Finally,
all these elements have to be put at work togethérarmoniously as possible, which requires
social rules, norms and behaviors of cooperationrdination, trust, etc. also handed down
from past generation and forming what can be cdbBedial capital’. Should any one of these
four productive assets be lacking, the house wbeldmpossible to build. Note also that a
house is a durable good if not an asset so thidibgia new one could be interpreted as the
transformation of natural capital into man-madeitedplf its value is greater than the value of
the natural resources incorporated in it, this m@wse correspond to an increase in the real
wealth of the nation.

The net investment or saving of a country duringedod is the sum of the savings and dis-
savings in these four kinds of assets during thmmesaeriod. Since depletion of a non-
renewable resource (or over-exploitation of a realdesr one) decrease the value of that
resource stock as an asset, such activity represedis-investment leading — if not properly
compensated - to less productivity and well-beingthe future. On the other hand, the
creation of a better-educated population and a mskilked workforce increases a nation’s
human capital and is to be considered an investmebht spending as is standard in national
accounting. .

Empirically, the problem is to measure these diffierkinds of stocks or at least their
variations in order to know if a given country @veg, dis-saving or just maintaining its
aggregate stock of productive capital. Until reerdnly man-made capital (or, more exactly
changes in man-made capital) has been more ora@sguately evaluated. Attempts to
measure natural and human resources are very ragdnto date there is still no reliable or
even sensible way to measuring social capital.neamore, a common measurement unit is
necessary for aggregating changes in the diffdaent of capitals in order to get an overall



measure of net saving or dis-savings. As thereoisiatural measurement unit common to
natural, human, social and man-made capital, oaé¢dchgesort to monetary evaluations.

This is how the World Bank carries out the compatabf its genuine saving (GS) indicator
(Hamilton and Clemens 1999, World Bank 2006).

Genuine Saving (GS) consists of aggregating moyetzaluations of annual changes in the
man-made, human and natural productive assesscdimputed as follows

Gross domestic saving (GDS)

- Consumption of man-made capital

+ Education expenditure

- Energy depletion

- Mineral depletion

- Net forest depletion

- Carbon dioxide and other pollutants damage.

Genuine Saving

Gross domestic saving (GDS) is the standard medsume national accounts. Subtracting
consumption (actually depreciation) of man-madetahfrom GDS leaves us with the Net
domestic savings. Adding public and private expemds in education and subtracting losses
in various kinds of natural assets from NDS givedinally Genuine saving or investment.
All items are first evaluated in dollars than exgsed as percentage of Gross National
Income.

Table 1 shows the genuine savings rates for a saoffgountries.

Table 1. Genuine savings of a sample of countné&)DO0 (as % of Gross National Income)
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OECD
Australia 19,5 16,1 3,4 4,9 1,8 1,5 0,( 0,1 0,5 4,3| 46
France 22,0 12,6 9,4 5,1 0,0 0,( 0,0 0,0 02 14,3 .9512
Japan 28,4 15,9 125 3,1 0,( 0,0 0,0 0}4 0,1 15,1 ,6435
Norway 36,9 16 20,7 6,1 8,0 0,0 0,4 0,1 op 18,5 708.
Switzerland 32,8 14,5 18,3 4.9 0, 0, 0,0 02 0,122,9 8.020
United States| 17,4 11,7 5,7 4,2 1,2 0,0 0{0 0,3 0,8,2 2.020
EMERGING
Brazil 17,8 11,0 29,8 5,6 0,0 0,5 0, 0,2 0,8 7,2 64
China 38,8 8,9 29,848 2,0 3,6 0,3 0,1 1,0 16 25,% 200
India 24,2 9,6 14,60 3,9 2,3 0,4 0,9 0,7 14 12,9 16
DEVELOPING
Bangladesh 25,8 5,9 199 1,3 1,3 0,0 0,8 0,3 0,4 5 18] 41
Cameroon 14,6 8,9 57 2,3 9.4 0, 0,0 07 0,5 -2,% 152 -
Ivory Coast 8,4 9,1 -0,7 45 4,1 0,0 0,6 0,6 06 1-2,| -100
Niger 2,6 6,7 -40] 2.3 0,0 0,0 4,1 0,4 0,4 -6,7 -83
NATURAL
RESOURCES
EXPORTING




Algeria 41,1 11,2 29,9 45 39,/ 0, 0,1 0,f 1,0 ,3-7 | -409
Gabon 16,6 12,6 4,0 2,7 41/8 0, 0,0 01 0|5 -35,7Nd
Indonesia 21,0 5,6 154 1,4 125 1.4 0,0 0|5 1,13 1, -56
Iran 38,0 9,1 28,8 4,0 41y 0,2 0, 0,y 18 -11,5 398-
Nigeria 25,7 8,4 17,3 0,9 50,8 0,0 0, 0,8 06 933 -210

Source: World Bank 2006b. @My, = population-weighted average of particulate mages than 10
microns in diameter.

The GS receives its theoretical justification fratme Hartwick-Solow rule of “weak
sustainability” which states that welfare can bstaimed indefinitel} if saving equals the
sum of depreciation of produced assets, deplefioramral resources, and pollution damages.
This suppose perfect substitutability between tifierént kind of assets and notably that a
loss in natural capital can always be compensajed borresponding increase in one or
several other kind of capital. For example, a matioat reinvest all of its profits (i.e. the
difference between prices and extraction costsinfibie exploitation of non-renewable
natural resources in the formation of human capghabugh its educational system would
comply with such a rule.

The different countries in table 1 are clustered sategories: OECD, emerging, undeveloped
and natural resources exporters. High rates ofsgragional savings and high levels of
consumption of fixed capital with as consequencederate net national saving rates
characterize OECD countries. Norwegian very higbsgrnational saving rate is largely due
to its policy of reinvesting an important proportiof its oil rents for future generations which
it distinguish it amongst most (if not al otherleegy resources exporting countries, including
OECD countries like Australia (coal mines) and U@Aich have rates of genuine savings
than lower the OECE mean. The high level of congdionpof fixed capital for OECD
countries, compared to the other groups, of coemitomes from the comparative oldness of
their produced capital.

Gross saving rates of emerging countries are sinaléhose of OECD countries if not higher

as is the case for China, Algeria and Iran. Howewee should keep in mind that it is very

different to save Y4 of the national product whetome per capita is about 20-30000$ than
when it doesn’t exceed 850% (China) or even 45a#ig) and when 80% (India) or 48%

(China) of the population have to live with lesan2$ per day. There is another important
difference with OECD countries: while a saving rate 8,2% means that the average
American is about 2.000$ wealthier, an almost eqatd of 7,2 for Brazil translates in an

increase of only 64$ per capita.

If OECD and emerging countries have positive gemsaving rates, meaning that their real
wealth is growing, many underdeveloped countriegeha negative genuine saving rate and
are therefore becoming poorer. Wealth of the ave@@meroonian for instance has decreased
of 152% in 2000 though its income was only 548% $huation is, in general, even worst for
countries benefiting from important mineral or @yeresources. Most of them squander their
heritage in disregard of the Hartwick-Solow rule soistainability. Nigeria, for example, is
dis-saving at a rate of nearby 34% of its revehosing an average of 210$ of wealth per
capita. Logically, to say that a country is saviog little is equivalent to say that it is
consuming too much, because saving is necessahnft v left from total income when
consumption has been subtracted. Therefore, speakircountries like Cameroon, Ivory
Coast or Niger (amongst many others), we are drteethe repugnant conclusion that they

13 This holds only for a stationary population.
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are “consuming too much” even if they fail to sitithe essential needs of important
fractions of their population. But, as Arrows and(2002 : 18) rightly observe:

“We would emphasize that insufficient investmentpmpr countries does not imply excessive
consumption in the most important sense. For mémyeopoorest nations of the world, where

productivity and real incomes are low, both constiompand investment are inadequate:
current consumption does not yield a decent livstandard for the present generation, and
current investment does not assure a higher (on éhe same) standard for future

generations.”

This is certainly true but it makes sense to digtish between countries endowed with
abundant natural resources such as Nigeria or Gahdnothers like Cameroon or Niger,
which are practically totally deprived of such &aswvailable sources of revenue. Obviously
the former have more opportunities than the lattéulfil their population needs.

One should be aware that these figures are appabeiand, what is more important, that the
measure itself is far from perfect. First of alf explained here above, it rests on this
questionable assumption of “weak sustainability¢ading to which it is always possible to
substitute (at the margin) man-made capital to raatcapital and therefore to compensate
future generations for losses of environmental ugses with additional human or produced
resources provided a sufficient package of aggeegabductive resources is passed on.
Opponents to the “weak sustainability” positionweghat far from being substitutable, the
different kinds of assets are basically complemgrdad that natural resources and functions
should be cared for independently of the other foohresources and revenues. Indeed, one
finds both complementarities and substitutions ketwassets. Complementarities between
human capital and man-made capital for instancausscthe more sophisticated the tools the
more apprenticeship is needed to handle them; ifutiists between natural and man-made
capital insofar as more productive tools make fdssio save energy and material. As a
matter of fact, development can be seen as an mggprocess of creation of new
complementarities and substitutions between théerdiit kinds of productive assets in
responses to shortages created by earlier produetid consumption patteffis What is
unknown however and still controversial is howifawill be possible in the future to keep on
substituting man-made capital to natural one. A4dv, Hanna and Kubursi (1995, p. 83) put
it:
“ the question of sustainability is not really oofeshort term substitution...based on current
available technologies. Rather it is the poterfbalnew, yet to be invented, technologies to
substitute for natural capital. No one can reliaphgedict what new technologies will be
developed, and whether the assumed degree of tsiostimplicit in weak sustainability will
become reality”.
Note also that some natural resources are ontalbgioon-substitutable because their very
value lies precisely in their purely “natural na&yrin the fact that man has no part
whatsoever in their existence (wilderness, natscahery, etc.). Furthermore, even assuming
that in the long run, it could eventually becomesgible to substitute man-made capital to
every form of natural resources and functions, il wost probably be some time-lag
between the moment at which a natural resourcedvget depleted (or so rare as to become
overly costly) and the one at which its substitwteild become available at a reasonable cost,
a lag during which societies would endure a reglawerishment. These uncertainties justify
the adoption of the SD precautionary policy whosims are (Daly, 1990):

1. Don’t consume more of renewable resources tha@n tnaximum sustainable yield;

14 See for instance, Wilkinson (1973).
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2. Exploit non-renewable resources at a rate edquathe rate at which long-run
renewable substitutes are made available.

Both are necessary because whatever the rate td@tidepof non-renewable resources they
will eventually become exhausted (if not physically least economically). On the other
hand, even if as sources of energy, non-renewasdeurces are (physically) totally and
immediately substitutable, some minerals still haserenewable substitutes as raw materials
in industrial processes. This is why SD asks fatesting as much a possible in R&D on
technologies of substitution and, meanwhile, acéiadf renewable substitutes were not to be
available before long. SD prudential maxims aredfwege close to Wissenburg's (1999:193)
extension to the “Rawlsian Saving Principle” forigfh “no goods shall be destroyed unless
unavoidable and unless they are replaced by pbrfielgntical goods; if that is physically
impossible, they should be replaced by equivaleotlg resembling the original as closely as
possible; and if that is also impossible, a propempensation should be provided.” The
problem is that we still don’t know what can be tipeoper compensation” for losses of
critical natural capital. Take formal education fexample. Expenditures in education
amounts to some 50% of the genuine saving of skewerntries such a Canada, Chile,
Denmark, Sweden and USA and even more for UK ooriedia. But it could be argued that
more formal education is made necessary now bedfesenost accessible environmental
resources (“low hanging fruits”) have already be&hausted and that the remaining one are
so difficult to exploit that special skills and kmdow (and a very complex social
organisation) have become indispensable. Indeetk al the low-hanging fruits have been
eaten, you have to learn to climb in the tree if yeant to get fed as before. As long a more
formal education means is synonymous of more effort younger generations, it is
disputable if it can be considered a substitutenfaural resources. Moreover, in advanced
societies, education is for some part a positigg@dd and it is difficult to believe that
positional good can compensate for environmensduees. One suspects that we are more
or less in a kind of Red Queen situation: "in thlizce it takes all the running you can do, to
keep in the same place." (“Through the Looking &lgas

Second, a lot of most important natural resourt@swater, soil, fishes, and more generally
biodiversity should be included. Water, notablyeigpected to become scarcer and scarcer in
many parts of the world as population and conswnpkeep on growing. Likewise, as
renewable resources will be more and more necessasybstitutes for non-renewable one
(especially as sources of energy), competitionldod between food production and other
uses of the biomass will probably become more andenacute. This obviously should be
taken into account in any sensible indicator ofanability.

There are other disturbing problems with the GSe ©hthem has to do with the under-
pricing of natural resources due to insufficientuorenforced property rights in Third (and
Second) World countries, which are their principedducers (Chichilnisky 1994, Dasgupta
2002). As a consequence, they are induced to gui@iexhem (in order to try to satisfy their
essential needs) while the First World countrigstltee other hand, can over-consume them
(just because they are cheap) and still save aortant proportion of their income. Yet, this
doesn’t show up in the genuine saving figures beeanly the indigenous natural resources
are considered country’s natural capital, and lygbd from a national accounting point of
view. However, it can hardly be denied that thé dountries have some responsibility in the
exhaustion of poor countries natural heritage.

To conclude, it is sensible to assess intergeme@tiequity as the amount of productive
resources left by a generation to its successds pfoblem is what resources and how much
of them? Weak sustainability holds that what matigethe sum total of natural, social, human
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and man-made assets evaluated in monetary uratanteroom for compensations between
them. This is the foundation of the genuine savwnmtijcator as a (very approximate) measure
of the variation in aggregate productive assetst(lls of real comprehensive wealth)
occurring during a certain period. It is expressadpercentage of the income generated
during that period and must remain non-negativerder to ensure sustainability. Yet, in its
current state GS cannot be considered a faithfdlralhable indicator of sustainability. First
of all, it is too confident in the possibility ofveays substituting man-made and human capital
to natural one. Secondly, it doesn’t take into aotcrucial natural resources such as water,
land and biodiversity. It is therefore necessarynrtprove it seriously before making use of it
as guide for sustainable development policies aedmvhile to complement it with other
sustainability indicators, such as for instance, Htological Footprint. As will be discussed
below, this indicator — whilst being usually dissed as an indicator of long-term
sustainability and therefore as addressing thegaterational aspect of SD — might also have
interesting properties as an indicator of needsugewant satisfaction.

5. Assessing need satisfaction: the ecological powit

We have argued that a positive saving rate isitegte only if it is not at the expense of the
satisfaction of current generations’ needs. Likeyisants can only be legitimately satisfied if
everyone’s essential needs are already met. Ir dodassess sustainability, it is therefore
necessary to distinguish between needs and watgastion. Because SD is concerned with
material needs and wants, i.e. those whose sdisfaconsumes environmental resources
(matter and energy), it would be convenient to egprthem directly in environmental terms,
for instance, in terms of ecological footprint.

The Ecological Footprint (EF) indicator claims t® & measure of the part of earth’s carrying
capacity spent in the material consumption of antgu a town, a firm or a household. It
consists of identifying all of the individual itergoods and services—and amounts thereof,
that the given population consumes, of assessmgntividual footprint of each component
(using life-cycle data that track its energy andortegces requirements from extraction to
waste disposal, from ‘cradle to grave’) expressedsiandardized units of biologically
productive area termed global hectares, aggreg#terg and dividing the total by the size of
the population. The EF is to be interpreted asatheunt of “annual regenerative capacity of
the biosphere, expressed in mutually exclusiveanestof biologically productive land or sea
area, (that) is required to renew the resourceutiirput of a defined population in a given
year—with the prevailing technology and resourcenaggment of that year.” (Wackernagel
et al., 2005, 4). Each global hectare representqqaal amount of biological productivity i.e.
the average productivity of the 11.2 billions bioguctive hectares on Earth.

We are not interested here in the technicalitiehefEF computation. It has been abundantly
discussed and some of its drawbacks are well kirovinis clear that it can probably be
improved on many aspects. Amongst others, the wapoo dioxide emissions are
incorporated is hugely contestal§land knowing that it enters for about 50% in th&lto
footprint, it should certainly be more adequatedgkled. It can and should certainly be
(dramatically) improved before it could be usedsaggested hereafter but what matters for
now is more the kind of message it can deliver tharscientific correctness. The main
message is that we are probably on an unsustaimealtte at the global level. The EF is
sometimes expressed as the number of earths thed Wwe necessary if the world population
adopted the consumption pattern of such or suchtopuFor instance, should everyone on

15 See the discussidecological Economigs2000, vol.32, pp341-394.
181t translates them in the surface of forests resmgsto absorb them.
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earth adopt the American way of life, 5,3 planetsuld be necessary. On the contrary, if
everyone lived like an Indian, less than half anptavould suffice. All in all, if the figures are
right, we are already consuming 1,2 planets.

Table 2. Ecological footprints (in global hectapesson), Human
Development Index and poverty indicator for a skengb countries
Country name ECOLOGICAL Human Population
FOOTPRINT Development | below 2 $/day
(2001) Index (Various
(2001) dates)
OECD
Australia 7,7 0,939
France 5,8 0,925
Japan 4,3 0,932
Norway 6,1 0,944
Switzerland 5,2 0,932
United States 9,5 0,937
EMERGING
Brazil 2,2 0,777 22,4
China 1,5 0,721 53,7
India 0,8 0,590 86,2
DEVELOPING
Bangladesh 0,6 0,502 82,8
Cameroon 0,9 0,499 19,3
Ivory Coast 0,9 0,396 18,4
Niger 1,1 0,292 85,8
NATURAL
RESOURCES
EXPORTING
Algeria 1,5 0,704 15,1
Gabon 1,7 0,653 -
Indonesia 1,2 0,682 52,4
Iran 2,1 0,719 7,3
Nigeria 1,2 0,463 92,4
Sources : Living Planet Report (2003), UNDP (20G8)d
WB(2005)

The other message emerging from the EF figuresioample of countries shown in table 2
is that it is possible to reach more or less thmeséevel of welfare (as measured by the
Human Development Index) with quite different EmeTdifferences between Indonesia and
Nigeria for instance, or between United States 8Smdtzerland are illuminating in that
respect. That different countries can reach alnesgiivalent levels of welfare with so
different EF, means that some countries use mdigegit technologies for needs and want
satisfaction than others. The first objective of &D policy is to ensure that every country
uses the best available technologies (BATNEC dgtuilat is Best Available Technologies
Not entailing Excessive Costs), taking account tef gpecific resources and constraints.
However this will not suffice. A variable portiorf the total EF of each country must go to
the consumption of environmental luxury goods, arenwant satisfaction. It should be
possible to identify for every country the numbérgtobal hectares (at the household or
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individual level) corresponding to what people ddes an acceptable level of needs
satisfaction, above which no significant increasevell-being is achieved (or with decreasing
marginal utility) and such that all additional géblhectares consumed could be considered as
going to the satisfaction of inessential (and noversalizable) wants. This EF could be set as
a cap in the same way than the Kyoto protocolcagts in GHG emissions.

More precisely, one could imagine an internatigmalicy granting to each country a fixed
amount of global hectares calculated as the EFoulavhave if all its inhabitants consumed
no more (and no less) than the members of housslsdlshted at a specified threshold (just
above the poverty line, or occupying the medianthendistribution of earnings, or any other
threshold on any other relevant distribution fumctf) corresponding to what is considered
the good enough level of satisfactitin

The overall EF of the country (that is, not the g capita but the number of global hectares
corresponding to the consumption of the entire faimn) would be reported at fixed
intervals and a system of penalties and rewarddduoel settled down giving the appropriate
incentives for reaching the targeted EF. This cdidchchieved by any policy acting on one or
another of the factors influencing the environmemtgpact of consumption identified in the
Ehrlich’s equation. According to it, the environnenimpact (I) of a country can be
expressed as the product of three variables: Rn(&opulation) which is the number of
individuals consuming, A (as in Affluence) whichtige level of consumption per capita and
T (as in Technology) which is the environmental atipof one unit of consumption.

In short: =P * A*T. A reduction (increase) ircan result from a reduction (increase) in
any (or a combination) of the three factors P, AToOf course, no reduction of EF at the
expense of the consumption of those just at orvbeéhe threshold level would be allowed.
On the contrary, all households below the threslmlél would be entitled to increase their
own EF up to that level insofar as those aboveeduce theirs in due proportion. An
international system of tradable “consumption pé&ingimilar to the CQ emission permits
introduced with the Kyoto Protocol could also berkenl out. The money raised by the
different policy instruments used (taxes, finesids...) could be partly redistributed towards
countries unable - despite their efforts (and propoally to these) - to adequately satisfy the
needs of their population and partly spent in grtsj@nd R&D aiming at lowering total EF.

As a comparison between Table 1 and Table 2 shbens is a wide discrepancy between
the Genuine Saving Indicator and the Ecologicaltpimat. According to the GS, all OECD
countries of our sample would be deemed sustainabtdar (or, more precisely, as long as)
they invest a positive fraction of their annualanme, which ensures future income and
therefore consumption. The picture is totally diéf@ from an EF perspective. The EF of all
OECD countries exceed largely the 1,8 ha per cgpdposed as the sustainability threshold
by advocates of this indicator. In fact, the asstimmg concerning sustainability underlying
the two measures are so different that this islhawarprising. While the GS focus on what
each country produces, the EF focuses on whangwues; while the GS takes into account
variations in produced, human and natural captted, EF consider only the consumption of
natural resources (therefore neglecting possibMesiments in natural capital); while the GS
express variations in monetary (economic) units,Ef makes use of an ecological unit, the
“global hectare of productive land”... In section € Wwave privileged the GS as indicator of
sustainability (and therefore of intergeneratioreguity) despite its shortcomings and
drawbacks because it looks more appealing theatitighanks to the Hartwick-Solow rule)

" The threshold would vary with the level of prospeof the country. For example, the acceptablelei
needs satisfaction could correspond to the 7ttirod&ciles of income distribution in Niger and e t3rd or 4th
in Switzerland.

18 Obviously, this level could be set only througtieanocratic deliberation at the national level.
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as well as intuitively (as the family level, whatimportant is the total value of the portfolio
inherited, not its composition). However we hawvested that in its current state it is clearly
insufficient, notably in the way it deals with resces as crucial as water, land and
biodiversity. This is why, even if the GS and tHe jiertain to opposite frameworks, it makes
sense to associate them in pragmatic attemptséssasustainable development.

The information provided by the Human Developmemtlidator and the proportion of
population living with less than 2$ per day fromblea2, combined with information from
Table 1 on the overall saving rates enable ustalsort out (very roughly and tentatively, just
for illustration) the countries from our sample hvitespect to the four possible situations
identified in section 3. Briefly, most OECD couesiwould be considered both developed
and sustainable (Australia being borderline fort@nability); Algeria and Iran would be
classified as (nearly) developed (i.e. generatingaggregate income sufficient to cover
aggregate needs if fairly distributed) but unsusthie, Brazil would be considered (almost)
developed and sustainable, China and India inseffity developed but on a sustainable path
and all others both underdeveloped and unsustanabl

6. Conclusions

Despite - or perhaps thanks to — its ambiguitiestasnable development have been hitherto a
success story. They aren’t many other exampledadfagy political agenda being as widely
and quickly adopted, generating as many discussedfgts and commitments and attracting
as much human and financial resources. All this ld/ooot have happened were not
sustainable development something that speaksydaegdl loudly to all of us. Most human
beings do believe that there is a moral differelbe®veen needs and desires (or wants) and
that we bear stronger obligations with respech&former (if we can) than to the latter (even
if we can). Likewise, most human beings do beliévat one must find the right balance
between our obligations to our contemporaries amddaties toward our successors. Lastly,
there is a widespread feeling that no generatioenstled to appropriate more natural
resources than what is necessary for living a ddugman life.

This said, what makes a decent human life and wisetiee difference between needs and
wants? These questions are crucial for sustaindbielopment and, | believe, for any
realistic conception of distributive justice. It gobable that future developments in the
sciences of man (mainly neuro-sciences and psygipléor one part, and in ethical theory
for another will help us answering these questibus,only rational democratic deliberations
will gives us final —albeit probably never defingi — legitimate answers. From science we
will learn more about human needs and desires badtdhe factors that promote or impede
human flourishing; ethics will help us clarifyingné giving more consistency to our moral
intuitions but neither can have the final word iecdling where to draw the dividing line
between needs and wants, or stated otherwise betagenal and irrational wants as well as
between sensible and unrealistic ethical requirésneconsidering the particular social,
environmental and historical circumstances in whiobse decisions will always have to be
taken.
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