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Abstract. Claims to the inadequacy of GDP growth as an indicator of well-being improvement are

widespread. Yet the notion of well-being is very broad, hence difficult to quantify, so alternative indexes

(e.g., ISEW, GPI) may also be deficient. This article approaches well-being from a multi-dimensional

perspective which, unlike earlier attempts to incorporate inequality and environmental variables, focuses

especially on “ecological inequality,” or inequality in the distribution of the social cost associated with re-

source depletion. A methodology for assessing well-being improvements is developed, one which includes

an accounting for ecological inequality, and is applied to four countries: Brazil, Costa Rica, Indonesia,

and the Philippines. The variability in the results strongly suggests that in addition to depending on the

subjective perspective of the policymaker regarding the relative importance of the income growth realized

by different population groups, well-being assessments depend critically on the existing ecological distri-

bution. More research into quantifying ecological distribution is therefore warranted. Absent significant

progress in this area, sensitivity analysis such as that conducted here may inform policy better than GDP

or alternative well-being indexes or aggregates.

Introduction

National income accounting has enjoyed preeminence in guiding policy since its
inception, as noted by Repetto et al.:

“Whatever their shortcomings, and however little their construction is under-
stood by the general public, the national income accounts are undoubtedly one
of the most significant social inventions of the twentieth century. Their political
and social impact can scarcely be overestimated.” (1989: 1, my emphasis)

Perhaps it is growing awareness of the “political and social impact” of GDP that has
shifted attention in recent years to the limitations of per capita GDP growth1 as an
indicator of national well-being improvement. At least as important, however, is the
increasingly widespread interest in sustainable development (e.g., Bartelmus, 1997;
Common and Perrings, 1992; Perrings, 1995; Pezzoli, 1997).

Concerns about whether GDP growth implies or is even consistent with sustainable
development center around two main issues: whether perpetual growth is physically
possible, and, if so, the extent to which it is desirable. The latter question, which is
the main focus in the article, is an inescapably normative matter. The “desirability”
of GDP growth depends entirely on one’s subjective definition of development (see,
e.g., Dasgupta and Mäler, 2000; Lélé, 1991; Levett, 1998).

We have seen a few alternative well-being indexes such as the index of sustainable
economic welfare (ISEW) and the genuine progress indicator (GPI) which seek to
correct for some of the most salient weaknesses of GDP. Yet since the notion of
well-being is so broad and encompassing, it is possible that merely devising another
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means of arriving at a quantitative standard (however significant an improvement
over GDP) may not best inform policy. The approach followed here produces an array
of possible outcomes, each depending on certain assumptions as well as different
subjective perspectives.

Unlike earlier studies that develop measures of well-being incorporating inequality
and environmental variables (Daly and Cobb, 1989; Prescott-Allen, 2001) the present
study additionally employs the notion of “ecological inequality,” meaning inequality in
the distribution of the social cost associated with resource depletion. All three criteria,
in addition to income per capita, figure in the well-being assessment methodology
developed here. The method is applied to data from four developing countries: Brazil,
Costa Rica, Indonesia, and the Philippines.

Significant variability in the results strongly suggests that well-being assessments
are sensitive to the existing ecological distribution, as well as to the subjective per-
spective of the policymaker regarding the relative importance of the income growth
realized by different population groups. The results imply, therefore, that the notion of
ecological inequality (and especially its measurement) deserves much more attention
given its importance to well-being. Until such data become readily available, how-
ever, sensitivity analysis may be superior to indexes or simple aggregates in informing
policymakers, in that it may reveal how measured well-being is often itself sensitive
to one’s assumptions and perspectives.

Literature review

GDP growth as an index of well-being improvement has come under increased crit-
icism in recent years. We can identify at least five major problems with GDP. First,
income, while undoubtedly important, is only one dimension of well-being. Since it is
all that it measures, GDP growth is too narrow as a proxy for well-being improvement.
Here is a shortcoming that other indicators such as the Morris’s (1980) physical qual-
ity of life index (PQLI), Prescott-Allen’s (2001) real well-being indicator (RWI), and
(perhaps most well known) the UNDP’s perennial human development index (HDI)
seek to address. Measures such as these account for such social variables as literacy,
health, environmental quality, and “freedom,” among many others. Yet precisely be-
cause they are all multi-dimensional expressions of well-being, they are to be seen as
substitutes for – rather than revisions or refinements to – GDP.

Second, there are important benefits rendered outside the market that GDP ignores,
and third, it is questionable whether some forms of income should be included in the
measure. Family-provided child rearing, housework, and volunteer work are examples
of services that provide a social benefit but do not figure in the income accounts. So-
called defensive expenditures (see, e.g., Leipert, 1987; Røpke, 1997) that count but
arguably should not refer to expenses that society undertakes in order to remedy
negative environmental or social externalities (e.g., oil spill cleanups, high crime
rates).

Such concerns possibly date back to the work of Nordhaus and Tobin (1972), and
more recent studies on the ISEW and GPI (Daly and Cobb, 1989; Cobb et al., 1995)
seek to correct for such problems by adding estimated benefits and subtracting
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estimated defensive expenditures from GDP. Unlike the social indicators mentioned
earlier, the ISEW and GPI represent refinements to the GDP accounts. In other words,
they are denominated in currency units and are thus directly comparable to GDP.
Country case studies using such indicators (e.g., Castañeda, 1997; Stockhammer
et al., 1997) consistently support the so-called “threshold hypothesis” (Max-Neef,
1995), or the idea that beyond a certain economic scale the additional cost of con-
tinued GDP growth exceeds the marginal benefits. I will have more to say about this
shortly.

A distinct branch of the literature emphasizes a fourth problem with GDP, the
fact that it includes the value of natural resource inputs used in production without
a commensurate accounting for the reduction in the value of the overall stock of
natural resources (e.g., Asheim, 2002; Bartelmus and Seifert, 2003; Harrison, 1989;
Lutz, 1993). Economists, in other words, reduce GDP for depreciation – the decline
in value of existing man-made capital – but make no adjustment in the case of “nat-
ural capital.” The inconsistency means that the GDP approach calls income what is
really consumption of wealth or capital. We have seen an abundance of competing
perspectives that seek to address the problem.

Even the premise of environmental adjustments to GDP is not without contro-
versy, as the United Nations’ system of national accounts (SNA) has moved slowly
even toward adoption of so-called “satellite accounts,” in other words, natural re-
source accounts not to be combined with the income accounts. Many, on the other
hand, have seen fit to integrate the two into a “green GDP,” yet making notably dif-
ferent assumptions in measuring it. In their case studies, researchers at the World
Resources Institute (WRI), such as Repetto et al. (1989), opt for the so-called “net
price” approach to valuing natural resources, essentially treating a country’s entire
stock of a given resource as a fixed asset. The consequence is that the entire value
of the depleted resource is subtracted from GDP in the same way that depreciation
is subtracted from GDP to yield NDP. In contrast, the so-called “user cost” approach
favored by researchers at the World Bank and others treats natural resource deple-
tion as a reduction in inventories, with very different implications for the income
accounts.2

Other approaches depart more from the mainstream, but are nonetheless worthy
of consideration. The ecological economics literature has long distinguished between
“weak” and “strong” sustainability, dating at least back to Daly (1991). Weak sustain-
ability refers to a non-decreasing stock of total assets – that is, man-made plus natural
assets – while strong sustainability additionally requires non-decreasing natural as-
sets. The rationale here is that since there is limited substitutability between the two
types of assets, no amount of man-made capital would be adequate if we depleted our
natural resources beyond some critical point. Such concepts appear to have intensified
interest in the valuation of ecosystems, with probably the best known effort here being
the article by Costanza et al. (1997). While no doubt important, much more research
is required in this area prior to any integration of more “holistic” ecological values
into the income accounts.

The fifth and final GDP growth shortcoming is its silence on the question of
inequality. GDP growth by itself tells us little about whether the entire, or even the
majority of, the population is experiencing well-being improvements. Ahluwalia and
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Chenery (1974) were among the first to note that GDP growth disproportionately
counts the income growth of the wealthier segments of society, often masking more
modest gains or even declines experienced by poorer groups.

Of the GDP weaknesses noted, the present study focuses on the last two: re-
source depletion and inequality. It is not the first such study. Indeed, one aspect
that sets the ISEW and GPI apart from other alternatives to GDP is that they also
make separate adjustments for (some types of) resource depletion and environmen-
tal damage as well as for distributional inequality. Yet the methodological approach
employed in the present study is a departure from the ISEW and GPI, for several
reasons.

First, the focus is on well-being improvements in developing countries. Contrary
to the threshold hypothesis, most developing country case studies heretofore have not
questioned whether GDP growth was desirable, only whether it was sustainable. In
contrast, this study explores the extent to which growth in LDCs is conducive to well-
being improvements. Second, published information for developing countries in the
numerous ISEW and GPI categories (e.g., commuting costs, advertising expenses) is
exceedingly difficult to come by (even for the industrialized countries that have been
studied the estimates are often very rough). The scope is therefore limited to only a
few variables.

Third, recent studies have called into question the reliability of the conclusions
of recent ISEW and GPI studies. Neumayer (2000) offers several recommendations
for improving methods for assessing resource depletion and environmental damage,
finding that if one follows his recommendations the threshold hypothesis no longer
holds in most country cases. He therefore concludes that support for the hypothesis is
mostly an artifact of the methodological assumptions underlying the ISEW and GPI.
Lawn (2003) arrives at a similar conclusion, although his demonstration that both
indicators possess theoretically sound foundations is an important contribution to the
literature. Finally, and perhaps most important, however significant an improvement
over GDP the ISEW and GPI might represent, they nevertheless are uni-dimensional
alternatives. Neither is at all sensitive to the vast uncertainty in many of the measure-
ments undertaken, nor to the subjective valuations often involved. The methodology
that developed here considers several possible well-being outcomes that reflect such
sensitivity.

Inequality-resource depletion synthesis approach

My approach draws upon two distinct bodies of work. The first is the “green GDP”
approach adopted by the WRI and seen in studies by Repetto et al. (1989), Solórzano
et al. (1991), and Cruz and Repetto (1992) on Indonesia, Costa Rica, and the
Philippines, as well as in a study by Torras (2000) on Brazil. Each study compares
the estimated aggregate value of resource depletion in the respective country to GDP
and gross domestic investment in the interest of assessing the extent to which the path
followed in each country is welfare-enhancing and sustainable.3

Elkins (2000) and Pearce et al. (1996), among others, have argued that focusing
only on the growth rates of green GDP says little or nothing about the sustainability
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or long-run viability of the growth path. Figure 1 illustrates. In three of the four cases,
green GDP follows basically the same growth path as conventional GDP. The only
way in which this would not hold is if the value of resource depletion relative to
GDP varied significantly from one year to the next. This occurred only in the case of
Indonesia. The green GDP growth patterns by themselves fail to reveal, for instance,
that the trajectory followed by Brazil was much more intensive in the use of its natural
resources than, say, Costa Rica, hence arguably less sustainable.

The relative magnitude of resource depletion not only plays an important role in
determining sustainability but also in the well-being improvement outcomes. For this
reason the ratios of overall resource depletion relative to GDP are provided in Figure 2.
As can be seen, Indonesia and Brazil experienced substantial changes relative to the

Fig. 1. GDP and green GDP growth rates. (Continued on next page)
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Fig. 1. (Continued)

other two countries, and the changes were far more volatile in the case of Indone-
sia, mostly because of discoveries of large petroleum deposits in 1971 and again in
1974.

It should be emphasized that selection of these case studies does not imply a pref-
erence for the WRI approach over any of the others discussed; indeed, resolving the
debate is far beyond the scope of the article. Rather, these are chosen because to
the author’s knowledge they remain the most comprehensive green GDP studies con-
ducted on developing countries, and are therefore most suitable for the decomposition
technique adopted in what follows.

The second GDP alternative on which the study is based, that of Ahluwalia and
Chenery (1974, hereafter A&C), adjusts “green GDP” for distributional inequality.
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Fig. 2. Resource depletion as a percentage of GDP.

The authors were among the first to make explicit that the income growth of the
wealthiest members of society carries greater weight than that of society’s poorest in
determination of GDP growth. Consider, for example, a case in which the wealthiest
twenty per cent of the population garners two-thirds of all national income, while
the poorest twenty per cent receives just two percent. In this situation the income
growth rate of the richest quintile takes on about thirty-three times more weight, in
the determination of GDP growth, than does the income growth rate of the poorest
quintile.4

A&C recommend either “equal” or “poverty” weights as alternative schema for
assessing national well-being improvement.5 Supposing that we divided a population
into quintiles, the equal weights scheme implies multiplying the income growth of
each quintile by 20 percent and summing the products to obtain an alternative measure
of “well-being growth.” The poverty weights variant, in contrast, places greater weight
on the income growth of the poorer groups, on grounds that the ability to meet society’s
basic needs carries greater social value than amenities or superfluous wants (see, e.g.,
Barrera, 1997). In their empirical study, A&C assigned the poorest 40 percent of
the population in each country a weight of 0.6 and the wealthiest 20 percent only
0.1, with the remainder, 0.3, to the second and third quintiles combined. Here, the
inverse of the weights implied by the conventional GDP growth measure were chosen,
for purposes of symmetry. Either of these, however, or any one among many other
possible schemes may be employed.

Table 1 displays the outcomes of applying the A&C methodology to our four
countries of interest, for the corresponding periods covered in each of the earlier
studies.6 The first column of numbers (denoted “GDP weights”) is really nothing more
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Table 1. Alternative assessments of welfare change, Ahluwalia & Chenery method.

Country GDP weights∗ Equal weights Poverty weights

Brazil (1965–1993) 2.6% 2.2% 1.8%

Costa Rica (1970–1989) 2.1% 2.3% 1.6%

Indonesia (1971–1984) 4.8% 4.9% 6.5%

Philippines (1970–1987) 1.2% 1.7% 2.5%

Sources: UNDP (1999); Author’s calculations.
∗Same as per capita GDP growth by definition.

than the average annual growth rate in income per capita for the relevant period in each
country. It is labeled GDP weights to remind the reader that GDP growth implicitly
places greater weight on the income growth of wealthier members of society.

The fact that the growth rate for Brazil is greatest (2.6 percent per annum) un-
der GDP weights signifies that inequality generally worsened over the period studied.
Placing greater weight on the income growth of the poor lowers the overall rate, signi-
fying that poorer groups on the whole experienced less rapid (if not negative) income
growth rates than the richer groups. It follows from this that inequality worsened.

The story is somewhat ambiguous for Costa Rica. The largest number comes from
assuming equal weights, because the second and third richest quintiles experienced
by far the most rapid income growth rates. Still, only the poorest quintile experienced
negative growth, and this explains why the number drops so sharply (from 2.3%
to 1.6%) when we place disproportionate weight on the income growth of the poor.
Finally, judging from the numbers for Indonesia and the Philippines, inequality should
have decreased over the respective time periods, as indeed was the case.

Its accounting for inequality in calculations of well-being change sets the A&C
approach apart from many other well-being indicators. Certainly the WRI approach
is among the latter, since it does not address the question of income distribution. Yet
if the main weakness of the WRI approach is its silence on the question of inequality,
the problem with the A&C method is its disregard for resource depletion and the more
general question of sustainability.7 Applying A&C’s alternative weights scheme to
the WRI’s green GDP instead of to conventional GDP would therefore yield a more
inclusive indicator of social progress than would either approach taken separately. Yet
as discussed in what follows, merely combining the two methodologies gives rise to
another problem.

Methodology: A note on ecological inequality

Applying A&C’s weights to green rather than conventionally-measured GDP growth
is a promising undertaking if for no other reason than that the product is a broader
indicator of social progress or national well-being improvement. Yet such a hybrid in-
dicator fails to address the separate question of how the depletion-related externalities
or costs are distributed across the population – what Martinez-Alier (1995, 1997) has
referred to as “ecological distribution” – and the bearing this may have on national
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well-being assessment.8 Merely combining the WRI and A&C methodologies in fact
implies that the total resource depletion externality is allocated disproportionately
to the wealthy, since conventional GDP and aggregate natural capital depletion are
combined (to form green GDP) prior to the disaggregating by population quintile. In
other words, ecological distribution is assumed to immensely favor the poor.

Is this reasonable? If natural resources contribute significantly to wealth generation,
it is fair to assume that the consequences of resource depletion are disproportionately
felt by those who most benefit from their use (i.e., the wealthy). But is their relative
suffering necessarily proportionate to the income shares? Here the case is more du-
bious, for the user cost associated with the depleted resource is in many cases but a
fraction of the overall externality.

For example, unsustainable cutting of forest no doubt deprives (mostly wealthy) in-
dividuals of future income, but it also leads to river siltation and soil erosion. It is not at
all clear that these effects favor the wealthy, and many would argue that the opposite is
the case (see, e.g., Boyce, 1994; Dasgupta, 1995; Khan, 1997; Martinez-Alier, 1993).
Likewise, rapid exhaustion of minerals is at the expense of future income streams,
but also produces adverse safety or health effects (e.g., mercury poisoning). It would
not be unreasonable to assign greater shares of such damage to the poorer groups, at
least according to the environmental justice literature (e.g., Bullard, 2000; Davidson
and Anderton, 2000; Ringquist, 1998) which consistently finds that pollution is often
concentrated in areas mostly populated by poor or minority groups.

The field of political ecology – essentially a synthesis of political economy and
human ecology – is the only area that has thus far attempted to deal directly with
the question of ecological distribution. Political ecology is, in general, a body of
scholarship that focuses on how existing social, political, and ideological institutions
govern property rights, and how these in turn determine land-use patterns (Millikan,
1992; Schmink and Wood, 1987). But the mechanism through which different land use
types generate different environmental outcomes – i.e., “winners” and “losers” – is
also of fundamental importance (Bryant, 1992). A large hacienda owner in Brazil, for
example, is likely to be less affected by the soil erosion resulting from the deforestation
that his ranching activities require than the subsistence farmers trying to eke out a
living.

Unfortunately, research on political ecology has thus far failed to produce a unique,
coherent theory (Moore, 1993; Peet and Watts, 1993; Peluso, 1992). Thus not only
are the ecological distribution figures that might be utilized for the proposed analysis
unavailable, but also a sound theoretical framework on which to base any reasonable
ecological distribution estimates. Any attempt to quantify ecological distribution is
necessarily highly complex, as there no doubt are additional as yet not fully compre-
hended ecological effects that defy reliable monetary estimation (even in aggregate
– never mind their distribution across the population). Yet we would be unable to
continue with the analysis if we merely ignored the matter of ecological distribution.

I therefore adopt two alternative ecological distribution assumptions, in addition
to the default assumption that ecological distribution favors the poor in proportion
to their income share. The first, termed “equal weights,” involves dividing the total
resource depletion externality into five equal parts that are then subtracted from the
aggregate income of each quintile. The resulting growth rates for each quintile are
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then based on the change in income net of the value of the externality for each. For
the second alternative, labeled “poverty weights,” it is assumed that the poor suffer
the greatest share of the total ecological externality, which is distributed according to
the inverse of the GDP weights. In other words, the actual income shares displayed
in Appendix Table 1 are again being used, but in this case to divide the resource
depletion social cost.

One might object that the latter alternative is unrealistic; it would indeed be dif-
ficult to imagine a country with a severely unequal income distribution in which
the ecological inequality favored the rich to the same degree. Yet, for reasons stated
earlier, it is also unlikely that it would favor the poor to such a degree. The “true”
ecological distribution will almost certainly be somewhere between these extremes
in most countries, possibly close to the “equal weights.” More important, however,
in the presence of enormous uncertainty on the question it is useful to study a range
of possibilities in order to gain insight into the sensitivity of overall well-being to the
ecological distribution. The weights to be assigned are necessarily arbitrary; again,
using the inverse of the income shares for the poverty weighting scheme at least
provides some symmetry to the analysis.

In order to avoid confusion, it is important to distinguish in what follows between
income weights – the same originally used by A&C – and ecological weights, or the
alternative assumptions discussed above. “Green income” growth rates are calculated
for the individual quintiles under each of these three sets of ecological weights, and
weighted sums are taken based on GDP, equal, and poverty income weights. The result
is a three-by-three matrix of nine alternative well-being measures.

The nine distinct outcomes reflect the inherent complexity in quantifying the notion
of development or national well-being improvement. It should be stressed that because
of the conceptual differences among them, there is no inconsistency in combining dif-
ferent weighting schemes. Poverty ecological weights can, for example, reasonably
be combined with equal or GDP income weights, as can GDP ecological weights be
coupled with equal or poverty income weights. The two weighting schemes apply to
different aspects of the problem. Income weights define the relative importance to
national well-being of the differential quintile growth rates. This is a normative issue,
and all three scenarios are presented to demonstrate the effects of different normative
stances. The ecological weights, in contrast, are used in quantifying the (proxy for)
well-being for each quintile. While this is an objective matter in principle, the three al-
ternative scenarios must be presented in the absence of adequate evidence to resolve it.

Despite the uncertainty, the sensitivity analysis described is at least a step in the
direction of accounting for ecological distribution in well-being assessment. As we
will see, combining the WRI and A&C methodologies produces a wider range of
quantitative figures for well-being change than the A&C analysis on its own. The
following section presents the results of the analysis.

Results

As discussed, the “green income” for each of the individual quintiles is computed by
subtracting the quintile share of the social cost associated with the resource deple-
tion (for which there are three scenarios) from the quintile income share. For these
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Table 2. Green income growth rates, by quintile, under competing ecological dis-

tribution assumptions.

Richest Second Third Fourth Poorest

quintile quintile quintile quintile quintile

Brazil, 1965–1993

GDP 2.8% 2.2% 2.3% 1.9% 1.5%

Equal 2.9% 2.1% 1.8% −4.4% −4.6%

Poverty 2.9% 2.3% 2.3% −0.1% −3.5%

Costa Rica, 1970–1989

GDP 1.0% 3.6% 3.1% 2.5% 0.4%

Equal 1.1% 3.8% 3.1% 2.2% −1.3%

Poverty 1.2% 3.8% 3.1% 1.9% −1.6%

Indonesia, 1971–1984

GDP 0.5% 1.3% 3.3% 5.6% 3.6%

Equal 2.2% 1.6% 2.0% 2.6% −1.5%

Poverty 3.0% 2.9% 3.3% 1.8% −15.6%

Philippines, 1970–1987

GDP 1.0% 1.3% 1.9% 1.6% 3.6%

Equal 0.9% 1.3% 2.0% 1.9% 5.0%

Poverty 0.9% 1.2% 1.9% 1.9% 13.7%

Sources. Cruz and Repetto (1992), Repetto et al. (1989), Solórzano et al. (1991),

Torras (2000) and UNDP (1999); Author’s calculations.

numbers, the reader may consult Appendix Table A2. The resulting green income
growth rates for each quintile for the each of the countries and the respective time
periods are shown in Table 2.

The poorest 40 percent of the Brazilian population, already gaining far more slowly
than the wealthier groups even in the absence of any adjustment, actually loses ground
if we assume either equal or poverty ecological weights. The changes to the growth
rates for the three richest quintiles are, by comparison, rather small. Accounting for
the resource depletion cost has less of an impact on these groups because of their
significantly higher income levels.

Only the poorest 20 percent of the Costa Rican population, in contrast, saw green
income shrink from 1970 to 1989, and at a significantly slower annual rate than the
same group in Brazil (−1.3% under equal weights and −1.6% under poverty weights).
Also, unlike the case in Brazil where the richest 20 percent are gaining at the most
rapid rate – and where inequality is unambiguously worsening population wide – in
Costa Rica the middle three quintiles are gaining far more rapidly than the richest.
The direction of the overall change in inequality is thus somewhat ambiguous.

In Indonesia the poorest 20 percent also suffer shrinking green income if we adopt
either equal or poverty weights, albeit with a sizable difference between the two cases
(−1.5% vs. −15.6%). The latter figure in the poverty weights case is really somewhat
of an artifact of the period chosen to study. Indonesia actually had a sizable net gain in
overall natural resource value in 1971 according to the WRI (Repetto et al., 1989) due
in large part to discovery of sizable petroleum reserves.9 Assuming poverty ecological
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weights, the effect is to make green income more than double conventional income for
the poorest 20 percent. Since in 1984 there was a sizable loss, of which the majority
was again allocated to the poorest quintile, this group’s green income was barely ten
percent of what it was in 1971.

As for the other quintiles, the second-poorest actually experienced the most rapid
green income growth assuming GDP weights. This group is made unambiguously
worse off relative to the richer ones, however, as we move from the GDP to the poverty
ecological weights. While for the middle quintile there was little or no change (ignor-
ing the equal weights scenario), the richest 40 percent of the population experienced
more rapid green income growth under the equal and especially the poverty weights
assumptions. The apparent greater sensitivity to the assumed ecological distribution,
particularly for the wealthier quintiles, is not a surprise given that resource depletion
accounted for a relatively large share of GDP over many of the years studied. This was
also true for Brazil, but whereas the depletion-GDP ratio was reasonably consistent
over time for the latter, Indonesia experienced significant volatility in this regard.

Finally, the Philippines exhibits remarkable consistency across the three ecological
distribution assumptions, except, again, in the case of the poorest quintile. Annual
income growth for this bottom 20 percent is much more rapid when the majority share
of the social cost is allocated to it. This result, also a bit anomalous, is a consequence
of the depletion deduction in 1970 (assuming poverty ecological weights) being nearly
as large as gross income, creating an artificially low starting point for this quintile.
Seventeen years later gross income for the group was much higher and their share of
the social cost was actually lower.

The results of applying the A&C weights to the quintile growth rates are presented
in Table 3. For three of the four countries (Costa Rica the exception), annual per capita
“well-being improvement” appears to vary significantly across different assumptions.
In the case of Brazil, if we limit ourselves to the two-by-two sub-matrix on the lower
right (i.e., if we consider only equal or poverty weights in both dimensions), the
well-being improvement rate is either negative or only marginally positive.

It is not surprising that the outcomes in the Costa Rican case vary little between
equal and poverty ecological weights, since the individual quintile growth rates on
which they are based are also very similar. The rate of well-being improvement
assuming poverty income weights is in both cases, of course, much lower, since the
poorest quintile was the only one to experience a negative growth rate under either
assumption. Finally, in the GDP income weights column rates are either as high as or
higher than in the other two columns because, again, the growth rates for the wealthier
(though not the wealthiest) quintiles are higher.

The fact that the poverty income weights produces the most rapid well-being
improvement rate for Indonesia (3.5% per annum compared with 1.8% assuming
GDP income weights) indicates a reduction in inequality from 1971 to 1984. As noted
earlier when A&C’s weighting scheme is applied to conventional (i.e., non-adjusted)
income, the more rapid income growth rates of the poorer quintiles are receiving
a greater weight. Well-being improvement rates are lower in the sub-matrix on the
lower right – negative assuming poverty ecological weights – and this is evidence that
the increase in the resource depletion externality allocated to these poorer quintiles
overwhelms their gains in gross income.
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Table 3. Welfare improvement rates under alternative assumptions.

Income weights

GDP Equal Poverty

(A) Brazil, 1965–1993

GDP Ecological Weights 2.6% 2.1% 1.7%

Equal Ecological Weights 2.0% −0.4% −3.3%

Poverty Ecological Weights 2.4% 0.8% −1.8%

(B) Costa Rica, 1970–1989

GDP Ecological Weights 1.8% 2.1% 1.4%

Equal Ecological Weights 1.8% 1.8% 0.5%

Poverty Ecological Weights 1.8% 1.7% 0.2%

(C) Indonesia, 1971–1984

GDP Ecological Weights 1.8% 2.8% 3.5%

Equal Ecological Weights 1.8% 1.4% 0.5%

Poverty Ecological Weights 1.5% −0.9% −5.7%

(D) The Philippines, 1970–1987

GDP Ecological Weights 1.4% 1.9% 2.6%

Equal Ecological Weights 1.4% 2.2% 3.4%

Poverty Ecological Weights 1.7% 3.9% 8.0%

Sources. UNDP (1999), Author’s calculations.

Finally, the Philippines is a highly unusual case in that the numbers increase for
the most part moving from left to right as well as from top to bottom. This means
that not only did inequality unambiguously diminish from 1970 to 1987 as indicated
from Table 1, but that the overall resource depletion externality declined over time
as well, relative to GDP. Placing greater weight on the anomalously high growth rate
of the bottom 20 percent results in four of the five highest growth rates residing in
the sub-matrix of equal and poverty weights assumptions. Consequently, we might
conclude that GDP growth under stated progress in well-being improvement in the
Philippines from 1970 to 1987, at least insofar as we limit ourselves to the inequality
and ecological dimensions of the well-being problem.

Conclusion

Many consider GDP growth to be an inadequate proxy for well-being improvement.
The preceding analysis attempted to show that not only can inequality and resource
depletion independently impact on well-being, but that ecological distribution (i.e.,
both concerns simultaneously) can as well. There is an especially notable divergence
between GDP growth and quantitative well-being improvement – except perhaps
in the case of Costa Rica – when we consider only the equal and poverty weights
possibilities for both the income and ecological dimensions of the problem.

In only three of four cases, however, do the results suggest that GDP growth over-
states well-being improvement. In the case of the Philippines, measured well-being
improved at a more rapid rate than GDP under any of the nine combinations of
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assumptions because both inequality and the average natural resource intensity of
economic activity declined over the studied period. The opposite was true in the other
countries, with especially stark outcomes for Brazil and Indonesia.

The disparity often found between GDP growth and well-being improvement im-
plies a need to move away from GDP, or at least to diminish its policy relevance.
Continued use of sensitivity analysis around different educated assumptions appears
preferable to single indicators – GDP or variants thereof. Any significant variability
in the multiple outcomes would appropriately signal a need for caution in the face of
uncertainty, while relative consistency across different continua would provide more
robust evidence than could any one-dimensional indicator.

None of this is to claim that the approach followed here is definitive – hardly, in
fact, since it considers but a few possible dimensions of well-being. Yet the results of
the analysis do suggest that ecological distribution is likely to bear significantly on
overall national well-being. The greatest challenge in making the concept more oper-
ational will be to find methods that properly measure or otherwise quantify ecological
distribution.

Martinez-Alier (1993) makes a convincing case that even estimating the dollar
value of the social cost associated with resource depletion – to say nothing of the eco-
logical distribution – is an inescapably subjective exercise since different population
groups value the environment differently. Such an observation bodes ill for any hope
of quantifying well-being along the lines suggested in this paper, though fortunately
we need not adopt this extreme relativist view. Nor, however, should we embrace
the opposite extreme – that is, a narrow indicator like GDP growth that ignores any
normative or subjective considerations.

By accounting for the inherent subjectivity of the relative importance of the in-
come growth of different population groups, the methodology presented in this paper
represents a compromise between the extreme positions. And the fairly wide range
in some of the outcomes appear to support the view that national well-being depends
crucially not only on the degree of inequality and resource depletion, but as well
on the ecological distribution. It therefore seems that, whatever the challenges and
caveats, this under-researched area deserves greater attention.

Appendix

Table A1. Quintile income shares.

Year Poorest quintile 2nd quintile 3rd quintile 4th quintile Richest quintile

Brazil 1965 0.032 0.066 0.103 0.19 0.608

1993 0.024 0.054 0.096 0.174 0.653

Costa Rica 1970 0.053 0.081 0.114 0.157 0.595

1989 0.04 0.091 0.143 0.219 0.507

Indonesia 1971 0.066 0.078 0.126 0.236 0.494

1984 0.0825 0.125 0.1528 0.22 0.4197

Philippines 1970 0.036 0.087 0.122 0.208 0.547

1987 0.052 0.091 0.133 0.206 0.518



219
Ta

bl
e

A
2.

D
ec

o
m

p
o

si
ti

o
n

o
f

g
re

en
G

D
P

by
q

u
in

ti
le

∗

E
x

te
rn

al
it

y
P

er
C

ap
it

a
G

re
en

G
D

P
P

er
C

ap
it

a

(B
)

(C
)

(D
)

(E
)

G
D

P
(F

)
E

q
u

al
(G

)
P

ov
er

ty

(A
)

G
D

P
E

q
u

al
P

ov
er

ty
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al

G
D

P
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al
w

ei
g

h
ts

w
ei

g
h

ts
w

ei
g

h
ts

p
er

ca
p

it
a

w
ei

g
h

ts
w

ei
g

h
ts

w
ei

g
h

ts
[A

–
B

]
[A

–
C

]
[A

–
D

]

(A
)

B
ra

zi
l,

1
9

6
5

–
1

9
9

3

1
9

6
5

P
o

o
re

st
Q

u
in

ti
le

2
9

6
.1

4
7

2
.0

7
4

5
0

.4
6

1
,3

6
9

.8
9

2
2

4
.0

7
−1

5
4

.3
2

−1
,0

7
3

.7
5

2
n

d
Q

u
in

ti
le

6
1

0
.1

7
1

4
8

.5
0

4
5

0
.4

6
4

2
9

.0
6

4
6

1
.6

7
1

5
9

.7
1

8
1

.1

3
rd

Q
u

in
ti

le
9

5
6

.4
9

2
3

2
.7

9
4

5
0

.4
6

2
3

2
.7

9
7

2
3

.7
5

0
6

.0
3

7
2

3
.7

4
th

Q
u

in
ti

le
1

,7
6

2
.9

8
4

2
9

.0
6

4
5

0
.4

6
1

4
8

.5
0

1
,3

3
3

.9
2

1
,3

1
2

.5
2

1
,6

1
4

.4
8

R
ic

h
es

t
Q

u
in

ti
le

5
,6

2
8

.7
4

1
,3

6
9

.8
9

4
5

0
.4

6
7

2
.0

7
4

,2
5

8
.8

5
5

,1
7

8
.2

8
5

,5
5

6
.6

7

1
9

9
3

P
o

o
re

st
Q

u
in

ti
le

4
5

3
.2

1
1

1
7

.4
8

9
9

6
.0

9
3

,2
5

0
.8

2
3

3
5

.7
3

−5
4

2
.8

7
−2

,7
9

7
.6

1

2
n

d
Q

u
in

ti
le

1
,0

4
1

.3
2

2
6

9
.9

3
9

9
6

.0
9

8
6

6
.3

4
7

7
1

.3
9

4
5

.2
4

1
7

4
.9

9

3
rd

Q
u

in
ti

le
1

,8
3

5
.7

9
4

7
5

.8
7

9
9

6
.0

9
4

7
5

.8
7

1
,3

5
9

.9
2

8
3

9
.7

1
1

,3
5

9
.9

2

4
th

Q
u

in
ti

le
3

,3
4

2
.1

2
8

6
6

.3
4

9
9

6
.0

9
2

6
9

.9
3

2
,4

7
5

.7
9

2
,3

4
6

.0
4

3
,0

7
2

.1
9

R
ic

h
es

t
Q

u
in

ti
le

1
2

,5
4

0
.9

3
3

,2
5

0
.8

2
9

9
6

.0
9

1
1

7
.4

8
9

,2
9

0
.1

0
1

1
,5

4
4

.8
4

1
2

,4
2

3
.4

5

(B
)

C
o

st
a

R
ic

a,
1

9
7

0
–

1
9

8
9

1
9

7
0

P
o

o
re

st
Q

u
in

ti
le

1
4

,1
7

7
.7

1
7

5
5

.8
7

2
,8

6
8

.1
6

8
,5

2
7

.8
1

1
3

,4
2

1
.8

4
1

1
,3

0
9

.5
5

5
,6

4
9

.9
1

2
n

d
Q

u
in

ti
le

2
1

,8
5

4
.0

6
1

,1
6

5
.1

3
2

,8
6

8
.1

6
2

,2
5

4
.7

2
2

0
,6

8
8

.9
3

1
8

,9
8

5
.9

0
1

9
,5

9
9

.3
4

3
rd

Q
u

in
ti

le
3

0
,7

1
0

.1
8

1
,6

3
7

.2
9

2
,8

6
8

.1
6

1
,6

3
7

.2
9

2
9

,0
7

2
.8

9
2

7
,8

4
2

.0
2

2
9

,0
7

2
.8

9

4
th

Q
u

in
ti

le
4

2
,2

9
1

.0
8

2
,2

5
4

.7
2

2
,8

6
8

.1
6

1
,1

6
5

.1
3

4
0

,0
3

6
.3

6
3

9
,4

2
2

.9
2

4
1

,1
2

5
.9

5

R
ic

h
es

t
Q

u
in

ti
le

1
5

9
,9

5
3

.7
3

8
,5

2
7

.8
1

2
,8

6
8

.1
6

7
5

5
.8

7
1

5
1

,4
2

5
.9

2
1

5
7

,0
8

5
.5

7
1

5
9

,1
9

7
.8

6

(C
on

ti
nu

ed
on

ne
xt

pa
ge

)



220
Ta

bl
e

A
2.

(C
on

ti
nu

ed
)

E
x

te
rn

al
it

y
P

er
C

ap
it

a
G

re
en

G
D

P
P

er
C

ap
it

a

(B
)

(C
)

(D
)

(E
)

G
D

P
(F

)
E

q
u

al
(G

)
P

ov
er

ty

(A
)

G
D

P
E

q
u

al
P

ov
er

ty
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al

G
D

P
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al
w

ei
g

h
ts

w
ei

g
h

ts
w

ei
g

h
ts

p
er

ca
p

it
a

w
ei

g
h

ts
w

ei
g

h
ts

w
ei

g
h

ts
[A

–
B

]
[A

–
C

]
[A

–
D

]

1
9

8
9

P
o

o
re

st
Q

u
in

ti
le

1
5

,8
1

4
.6

3
1

,4
0

8
.8

2
7

,0
4

4
.1

0
1

7
,8

5
6

.8
0

1
4

,4
0

5
.8

1
8

,7
7

0
.5

3
−2

,0
4

2
.1

7

2
n

d
Q

u
in

ti
le

3
5

,9
7

8
.2

9
3

,2
0

5
.0

7
7

,0
4

4
.1

0
7

,7
1

3
.2

9
3

2
,7

7
3

.2
2

2
8

,9
3

4
.1

9
2

8
,2

6
5

.0
0

3
rd

Q
u

in
ti

le
5

6
,5

3
7

.3
1

5
,0

3
6

.5
3

7
,0

4
4

.1
0

5
,0

3
6

.5
3

5
1

,5
0

0
.7

8
4

9
,4

9
3

.2
1

5
1

,5
0

0
.7

8

4
th

Q
u

in
ti

le
8

6
,5

8
5

.1
1

7
,7

1
3

.2
9

7
,0

4
4

.1
0

3
,2

0
5

.0
7

7
8

,8
7

1
.8

2
7

9
,5

4
1

.0
1

8
3

,3
8

0
.0

5

R
ic

h
es

t
Q

u
in

ti
le

2
0

0
,4

5
0

.4
7

1
7

,8
5

6
.8

0
7

,0
4

4
.1

0
1

,4
0

8
.8

2
1

8
2

,5
9

3
.6

7
1

9
3

,4
0

6
.3

6
1

9
9

,0
4

1
.6

5

(C
)

In
d

o
n

es
ia

,
1

9
7

1
–

1
9

8
4

1
9

7
1

P
o

o
re

st
Q

u
in

ti
le

1
5

,1
9

9
.3

5
−3

,0
8

6
.4

7
−9

,3
5

2
.9

4
−2

3
,1

0
1

.7
5

1
8

,2
8

5
.8

2
2

4
,5

5
2

.2
9

3
8

,3
0

1
.1

0

2
n

d
Q

u
in

ti
le

1
7

,9
6

2
.8

7
−3

,6
4

7
.6

5
−9

,3
5

2
.9

4
−1

1
,0

3
6

.4
6

2
1

,6
1

0
.5

2
2

7
,3

1
5

.8
1

2
8

,9
9

9
.3

4

3
rd

Q
u

in
ti

le
2

9
,0

1
6

.9
4

−5
,8

9
2

.3
5

−9
,3

5
2

.9
4

−5
,8

9
2

.3
5

3
4

,9
0

9
.2

9
3

8
,3

6
9

.8
8

3
4

,9
0

9
.2

9

4
th

Q
u

in
ti

le
5

4
,3

4
9

.2
0

−1
1

,0
3

6
.4

6
−9

,3
5

2
.9

4
−3

,6
4

7
.6

5
6

5
,3

8
5

.6
6

6
3

,7
0

2
.1

3
5

7
,9

9
6

.8
4

R
ic

h
es

t
Q

u
in

ti
le

1
1

3
,7

6
4

.8
5

−2
3

,1
0

1
.7

5
−9

,3
5

2
.9

4
−3

,0
8

6
.4

7
1

3
6

,8
6

6
.6

0
1

2
3

,1
1

7
.7

8
1

1
6

,8
5

1
.3

2

1
9

8
4

P
o

o
re

st
Q

u
in

ti
le

3
4

,8
3

8
.8

3
6

,0
1

4
.3

4
1

4
,5

8
0

.2
1

3
0

,5
9

6
.5

7
2

8
,8

2
4

.4
9

2
0

,2
5

8
.6

2
4

,2
4

2
.2

6

2
n

d
Q

u
in

ti
le

5
2

,7
8

6
.1

1
9

,1
1

2
.6

3
1

4
,5

8
0

.2
1

1
6

,0
3

8
.2

3
4

3
,6

7
3

.4
8

3
8

,2
0

5
.9

0
3

6
,7

4
7

.8
8

3
rd

Q
u

in
ti

le
6

4
,5

2
5

.7
4

1
1

,1
3

9
.2

8
1

4
,5

8
0

.2
1

1
1

,1
3

9
.2

8
5

3
,3

8
6

.4
6

4
9

,9
4

5
.5

3
5

3
,3

8
6

.4
6

4
th

Q
u

in
ti

le
9

2
,9

0
3

.5
5

1
6

,0
3

8
.2

3
1

4
,5

8
0

.2
1

9
,1

1
2

.6
3

7
6

,8
6

5
.3

2
7

8
,3

2
3

.3
4

8
3

,7
9

0
.9

2

R
ic

h
es

t
Q

u
in

ti
le

1
7

7
,2

3
4

.6
3

3
0

,5
9

6
.5

7
1

4
,5

8
0

.2
1

6
,0

1
4

.3
4

1
4

6
,6

3
8

.0
6

1
6

2
,6

5
4

.4
2

1
7

1
,2

2
0

.3
0

(C
on

ti
nu

ed
on

ne
xt

pa
ge

)



221

Ta
bl

e
A

2.
(C

on
ti

nu
ed

)

E
x

te
rn

al
it

y
P

er
C

ap
it

a
G

re
en

G
D

P
P

er
C

ap
it

a

(B
)

(C
)

(D
)

(E
)

G
D

P
(F

)
E

q
u

al
(G

)
P

ov
er

ty

(A
)

G
D

P
E

q
u

al
P

ov
er

ty
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al

G
D

P
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al
ec

o
lo

g
ic

al
w

ei
g

h
ts

w
ei

g
h

ts
w

ei
g

h
ts

p
er

ca
p

it
a

w
ei

g
h

ts
w

ei
g

h
ts

w
ei

g
h

ts
[A

–
B

]
[A

–
C

]
[A

–
D

]

(D
)

T
h

e
P

h
il

ip
p

in
es

,
1

9
7

0
–

1
9

8
7

1
9

7
0

P
o

o
re

st
Q

u
in

ti
le

2
4

3
.4

6
1

3
.7

5
7

6
.7

4
2

0
9

.7
4

2
2

9
.7

1
1

6
6

.7
2

3
3

.7
2

2
n

d
Q

u
in

ti
le

5
9

1
.6

4
3

3
.4

1
7

6
.7

4
7

9
.9

3
5

5
8

.2
2

5
1

4
.8

9
5

1
1

.7
1

3
rd

Q
u

in
ti

le
8

3
0

.2
8

4
6

.8
9

7
6

.7
4

4
6

.8
9

7
8

3
.3

9
7

5
3

.5
3

7
8

3
.3

9

4
th

Q
u

in
ti

le
1

,4
1

5
.3

1
7

9
.9

3
7

6
.7

4
3

3
.4

1
1

,3
3

5
.3

8
1

,3
3

8
.5

7
1

,3
8

1
.9

0

R
ic

h
es

t
Q

u
in

ti
le

3
,7

1
3

.9
3

2
0

9
.7

4
7

6
.7

4
1

3
.7

5
3

,5
0

4
.1

9
3

,6
3

7
.1

9
3

,7
0

0
.1

8

1
9

8
7

P
o

o
re

st
Q

u
in

ti
le

4
3

2
.0

6
1

3
.4

9
5

1
.8

7
1

3
4

.4
4

4
1

8
.5

7
3

8
0

.1
8

2
9

7
.6

2

2
n

d
Q

u
in

ti
le

7
5

6
.1

2
3

.6
0

5
1

.8
7

5
3

.3
4

7
3

2
.5

0
7

0
4

.2
3

7
0

2
.7

6

3
rd

Q
u

in
ti

le
1

,1
0

5
.0

7
3

4
.4

9
5

1
.8

7
3

4
.4

9
1

,0
7

0
.5

7
1

,0
5

3
.1

9
1

,0
7

0
.5

7

4
th

Q
u

in
ti

le
1

,7
0

8
.7

6
5

3
.3

4
5

1
.8

7
2

3
.6

0
1

,6
5

5
.4

3
1

,6
5

6
.8

9
1

,6
8

5
.1

6

R
ic

h
es

t
Q

u
in

ti
le

4
,3

0
6

.7
8

1
3

4
.4

4
5

1
.8

7
1

3
.4

9
4

,1
7

2
.3

5
4

,2
5

4
.9

1
4

,2
9

3
.3

0

∗ U
n

it
s

re
p

re
se

n
t

th
e

lo
ca

l
cu

rr
en

cy
in

co
n

st
an

t
p

ri
ce

s,
w

it
h

th
e

re
sp

ec
ti

v
e

b
as

e
ye

ar
b

ei
n

g
th

e
te

rm
in

al
ye

ar
in

th
e

co
rr

es
p

o
n

d
in

g

p
er

io
d

st
u

d
ie

d
.



222

Notes

1. For simplicity, “GDP growth” hereafter signifies per capita GDP growth.

2. Only a fraction of the value of the resource is taken to be true income, so the reduction to the income

accounts is far more modest. For a detailed and illuminating comparison of the two approaches, see

Young and Serôa da Motta (1995).

3. Actually, each considers only a subset, consisting in each case of the three most economically important

natural resources. In Indonesia these are petroleum, timber, and soil, while in Costa Rica and the

Philippines they are timber, soil, and fisheries.

4. This is not to say that GDP growth weights individual dollars differently across income groups – it does

not. While many may feel that a dollar is worth more to a poor than to a rich person, it is a separate

matter, since GDP growth obviously weights all dollars equally. However, since wealthier groups have

many more dollars, the growth rate that their income class experiences carries much greater weight in

determining the overall GDP growth rate than does the growth rate of poorer groups.

5. The objection might be raised that doing so requires interpersonal utility comparisons, a practice

considered unacceptable in neoclassical welfare economics (see, e.g., Harberger, 1984). Yet the same

objection applies to the conventional or “GDP” weights, or indeed to any quantitative indicator of social

welfare that aggregates individual characteristics. Developing national-level well-being indicators is

inescapably a normative exercise because some value judgment regarding the relative importance of

each social group cannot be avoided.

6. The GDP and poverty weights are based on the quintile income shares for each country, which are

found in Appendix Table A1. Since the income growth rates are the annual average for the respective

periods covered – that is, they are not for any one particular year – I used the average of the income

shares at the beginning and the end of the period for each case. Where income distribution data were

not available for a specific year, the numbers for the year which was closest to it were used.

7. Although, to be fair, sustainable development was not nearly as visible an issue at the time of their

writing as at present.

8. Martinez-Alier (1995: 520) distinguishes among three types of ecological distribution: social, spatial,

and temporal. Social ecological distribution, the only one of the three considered in this paper, refers

to within-country inequality in resource depletion or pollution burden. Spatial ecological distribution

implies cross-country inequality in exposure to natural resource depletion or environmental degradation,

and temporal ecological distribution signifies cross-generational inequality in the distribution of these

costs.

9. As noted by an anonymous reviewer, the practice of counting natural capital appreciation resulting from

discoveries as income is questionable to say the least. While doing so may be valid in an accounting

sense, there is nothing “economic” about merely discovering that one is richer. The problem points to

a flaw in the original WRI studies upon which the present work is based, but attending to it is beyond

my present scope.
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Young, C. E. F. and R. Serôa da Motta (1995). ‘Measuring sustainable income from mineral extraction in

Brazil,’ Resources Policy 21: 113–125.


