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 Mariano Torras

 The Impact of Ecological Inequality
 on National Well-Being
 The Case of Brazil, 1965-1998

 Opposition to growth in gross domestic product (GDP) as an indicator
 of economic development or social well-being improvement has been
 widespread since the advent of national income accounting. Some of
 the recent literature, motivated by growing interest in environmental
 issues, and sustainable development in particular, criticizes GDP from
 the perspective that it confuses true income and wealth consumption
 (Daly 1995; Repetto et al. 1989). Other critiques focus on a variety of
 social variables (e.g., life expectancy, literacy), designing alternative in-
 dicators that go beyond income-based definitions of social welfare (Mor-
 ris 1980; UNDP 2001). Related to such efforts, Ahluwalia and Chenery
 (1974) take into account income inequality and disaggregate GDP to
 calculate well-being growth rates that, according to the authors, are more

 relevant than GDP growth.
 The index of sustainable economic welfare (ISEW) (Daly and Cobb
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 1989) is among the few alternative indicators that accounts for both
 the natural environment and inequality.1 Yet even the ISEW falls short
 in that it does not account for the potentially unequal distribution of
 the environmental impacts resulting from economic activity, that is,
 the "ecological distribution." Indeed, the great majority of economic
 studies on the environment disregard such matters of political ecol-
 ogy. The principal argument of the present article, in contrast, is pre-
 cisely that proper measurement of progress or well-being improvement
 depends critically on the ecological distribution, particularly in re-
 gions or countries where environmental degradation has been
 substantial.

 Brazil, without a doubt, exemplifies a country that has degraded its
 natural environment over the past forty years. Its "economic miracle"
 (1965-73) marked the beginning of an intensified use of the environ-
 ment - especially in the Amazon region - that has since then contin-
 ued more or less unabated. This is, by itself, not necessarily a problem.
 If the benefits resulting from the environmentally degrading economic
 activity are sufficient to compensate those who suffer most of the con-
 sequences, we may conclude that the country is better off than in pre-
 vious years. But in the case of Brazil, the problem was that in many
 instances the poorest and least powerful suffered most of the conse-
 quences, while the political system failed to extract any meaningful
 compensation from those who gained. On the contrary, the military gov-
 ernments that ruled Brazil over the years were especially generous to the

 oligarchy.
 In this article, I develop a methodology that accounts for both in-

 equality and environmental degradation, and is based on earlier stud-
 ies by World Resources Institute (WRI) researchers and by Ahluwalia
 and Chenery (1974). Moreover, contrary to the ISEW, I account for
 the specific impact of the ecological distribution on the critical re-
 sult - that is, the degree of progress or national well-being improve-
 ment over time. I apply the methodology to data from Brazil,
 demonstrating that the country's well-being declined from 1965 to 1998
 assuming a regressive ecological distribution - this despite fairly rapid
 per capita GDP growth over the same period. Although the absence of
 reliable data on ecological distribution detracts somewhat from the
 results, the main conclusion - namely, that ecological distribution is a
 critical component of any national well-being assessment - remains
 robust.
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 Political Ecology and Ecological Distribution:
 Methodological Problems

 Some of the recent research in environmental economics is directed to-

 ward developing new methods for estimating natural resource values,
 and sometimes even ecosystem values. In most cases the techniques
 developed are an extension of neoclassical theory, with hypothetical
 markets constructed to account for values that are not manifested in our

 behavior as consumers of goods and services.2 The fact that such meth-
 ods are increasingly visible in the mainstream of the profession (see, for
 example, El Serafy 1989; Hoehn and Randall 1989; Krutilla 1991;
 Shyamsundar and Kramer 1996) is evidence that they are regarded as
 objective or as scientific.

 In contrast, precious little research has been conducted on the question
 of how to measure the distribution of environmental impacts - in other
 words, what Martinez- Alier (1995, 1997) has referred to as the ecological
 distribution.3 Like almost anyone else, the majority of neoclassical econo-
 mists are doubtless aware that the distribution of social costs associated

 with natural resource depletion (economists call them "externalities")4 is,
 in many cases, quite unequal. Yet neoclassical theory has in no manner
 contributed to the measurement of ecological distribution, because it con-

 siders such problems to be unavoidably subjective. The reasoning is that
 even where the ecological distribution is severely unequal, it is not a prob-

 lem as long as it is associated with economic growth (or some other eco-
 nomic activity that produces a "Pareto improvement"), because in theory
 the beneficiaries would be able to compensate the losers.

 Nevertheless, there are many others who argue that subjectivity is
 inevitably present not only in evaluations of ecological distribution, but
 in the ecological impact evaluations themselves. Leipert (1987) and
 Norgaard (1990, 1995), for example, claim that monetary evaluations of
 natural resources diminish their importance relative to goods and ser-
 vices exchanged on the market. Moreover, and this notwithstanding,
 given that individuals not yet born are incapable of participating in such
 "environmental markets" even if the latter existed, many believe that
 the values attributed to particular kinds of natural resources or ecologi-
 cal services are inevitably arbitrary (e.g., Christensen 1989; Martinez-
 Alier 1987; Oberhofer 1989; Solow 1974). A discount rate lower than
 the prevailing interest rate might compensate for posterity, but it is obvi-
 ously impossible to objectively determine the "correct" rate.
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 Finally, researchers such as Hornborg (1998), Luks and Stewen
 (1999), and M'Gonigle (1999) believe that natural resource valuations
 are inseparable from problems of inequality and politics in general.
 Hornborg, in particular, argues that economic evaluation is a cultur-
 ally relativist phenomenon that is necessarily subjective. Martinez-
 Alier (1995) illustrates this by referring to the infamous memo written
 by Larry Summers to his colleagues at the World Bank. Martinez- Alier
 infers from it that Summers justifies the increase in pollution levels in
 poor regions because "the poor sell cheap" - that is, the natural envi-
 ronment is worth less if we ask a poor person to value it (because his
 willingness to pay to preserve it is very low) than if we ask a rich
 person.

 We must therefore conclude that if monetary assessments of natural
 resource values are arbitrary, ecological distribution estimates must be
 so a fortiori. What does this imply? Should we reject all monetary evalu-
 ations of the natural environment? Doing so would resolve nothing for,
 aside from misrepresenting what has occurred, such a response would
 also be subjective because it would only intensify the rate of depletion
 of natural resources. As noted by Pearce:

 Typically, development benefits can be fairly readily calculated because
 there are attendant cash flows. . . . Conservation benefits, on the other
 hand, are a mix of associated cash flows and "non-market" benefits.
 Components with associated cash flows are made to appear more "real"
 than those without such cash flows. . . . [Decisions are likely to be
 biased in favor of the development option because conservation ben-
 efits are not readily calculable

 the non-market benefits are "internalized" . . . conservation benefits

 will automatically be downgraded

 parts a considerable bias in favor of the development option. (1991:
 242-43)

 It should therefore be clear that some way of evaluating in monetary
 terms is justified.
 As for ecological distribution, it is far more complicated to quantify.

 The historical example of Brazil, discussed in what follows, illustrates
 that its assessment is as much a qualitative problem as a quantitative
 one. Nevertheless, the Brazilian case adequately informs us regarding
 the gainers and losers from ecological distribution, and, as we shall see,
 supports certain assumptions to be used in the analytical section of the
 article.
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 The Political Ecology of Economic Growth in Brazil

 Many researchers in the area of political ecology (e.g., Millikan 1992;
 Schmink and Wood 1987) view their area of study as a synthesis of politi-

 cal economy and human ecology. In the most general terms, political ecol-

 ogy is 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. Also of fundamental importance is how dif-

 ferent types of land use generate different environmental outcomes, as
 well as "winners" and "losers" (Bryant 1992). In other words, although
 seldom, if ever, stated in these terms, much of the study of political
 ecology is an attempt to explain ecological distribution.

 Unfortunately, despite the fact that research on political ecology con-
 sistently touches on the areas of inquiry described above, it has thus far
 failed to produce a unique, coherent theory (Moore 1993; Peet and Watts
 1993; Peluso 1992). Absent some form of theory, we are severely lim-
 ited in our ability to assess ecological distribution. Insightful observa-
 tions abound in the literature, however, and some are especially useful
 for our present purposes.

 For example, the presence of severe inequality is generally not con-
 ducive to the emergence of a system of democratic government because
 one would assume that those who benefit will do everything possible to
 preserve the existing distribution (Schmink and Wood 1987). And, be-
 cause an authoritarian government is less responsive to the people than
 are the leaders in a democracy, it is more likely that the former will
 pursue a policy favoring the social group that is indispensable for main-
 taining power (Bunker 1995). The consequence would be even greater
 inequality.

 Brazil's experience from 1960 until approximately 1972 illustrates
 the point. Populist President João Goulart's policies - for example, lim-
 iting foreign profit remittances, nationalizing the oil refineries, threat-
 ening to institute land reform - were opposed by the more powerful
 segments of an already polarized Brazilian society and ultimately led to
 his overthrow by the military in 1964. For the next twenty years a suc-
 cession of military regimes introduced policies that involved generous
 tax breaks and subsidies to investors for "developing" regions in the
 Brazilian interior (Browder 1988; Keck 1991). Such policies enabled
 the already wealthy investors to concentrate their wealth, making Bra-
 zilian inequality even more severe (Deininger and Squire 1996).
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 Some contributors to the literature on political ecology also suggest
 that democratic or egalitarian governments are far more likely than dicta-

 torships to pursue greater equity in land distribution (i.e., land reform),
 which requires an active role in establishing and enforcing property rights.

 In contrast, nondemocratic governments have historically opposed such
 changes.5 Since de jure preservation - or even intensification - of already-

 unequal land distributions may sometimes be politically imprudent, prop-
 erty rights legislation is often written more ambiguously and is less well
 enforced so that land ownership may be further concentrated de facto
 (Katzman 1987). Less-well-defined property rights (i.e., "open access"
 as opposed to common property), in turn, tend to lead to less ecologi-
 cally sustainable land uses because of the so-called tragedy of the com-
 mons (Bromley and Cernea 1989; Hardin 1968; Hecht 1985; Nygren
 2000).6

 Again the Brazilian experience is illustrative. The National Integra-
 tion Program (PIN) of 1970, which involved resettling many poor fami-
 lies from the impoverished northeast to the interior provinces, was a
 means of addressing the widespread clamor for more land for the poor
 while avoiding the political strife associated with land redistribution (Butts

 1989; Hecht 1985; Katzman 1987). Although, in principle, PIN ensured
 that many of the poor obtained rights to a plot of land at least sufficient for

 subsistence, in practice, obtaining titles to these plots was a formidable
 task. In many cases, several people held title to the same area. Although
 poor enforcement was sometimes the cause - police officers were poorly
 paid, hence easily bribed - the main reason for this was that the institu-
 tions for titling land, allocating capital, and resolving disputes, themselves
 discriminated against small farmers. This led to an intensification of in-
 equality, and, as noted by Smith and colleagues (1996), was compounded
 by the fact that without title to land, banks would not supply credit.

 Even where poor families did secure land titles, they found that most
 of the land in the Amazonian region was inadequate for agriculture. As
 a result, they often utilized what little land they did possess to plant
 grass in order to entice large investors, particularly cattle ranchers, to
 purchase their land (Bunker 1981). The gradual conversion of the Bra-
 zilian interior to large cattle ranches - and often large export-crop farms
 as well - made unsustainable use of the tropical forest, leading to a dimi-
 nution in its area that continues to this day (Browder 1988; Fearnside
 1993; Goodland 1980; INPE 1997).

 Large investors exploiting ill-defined property rights are likely to have
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 far greater mobility than the poorer groups, and hence be less likely to
 practice sustainable behavior than the year-long residents of the forest
 (Broad 1994).7 They suffer limited losses from their behavior since they
 reside far from the environmental damage, or they are not harmed at all
 because, quite on the contrary, the forest is an obstacle to their pursuits
 (e.g., ranching, mining, monocrop agriculture).

 The fact that the forest residents often constitute activist forces in

 hopes of protecting their local environments is a clear sign that they are
 disproportionately hurt by the environmental changes caused by defor-
 estation (Bandyopadhyay and Shiva 1988). The most well-known envi-
 ronmental campaign in Brazil (spearheaded by the late Chico Mendes
 during the 1980s) was over provision of "extractive reserves" - that is,
 protecting areas of forest in the state of Acre from cattle ranchers so that

 the locals could continue harvesting its products (e.g., resins, latex, fruits,
 nuts). The Kayopó and Yanomami, indigenous peoples living in har-
 mony with the Amazon forest for centuries or longer, are also being
 adversely affected by the encroachment of developers (see, e.g., Possey
 1985). Finally, regressive ecological distribution has given rise to the
 activist landless people's movement (known in Brazil as movimento sem
 terra, or MST), a campaign that continues to expand to this day.

 Although the political ecology circumstances described here do not
 contribute to expressing Brazil's ecological distribution quantitatively,
 the qualitative story told strongly supports the thesis that the poorer
 groups bore the preponderance of the resource depletion burden. As we
 shall see, the observation bears directly on the following analysis, and
 casts doubt on the proposition that Brazil experienced an improvement
 in national well-being in the period from 1965 to 1998.

 Accounting for Ecological Distribution in
 Assessing Weil-Being

 World Resources Institute and Ahulwalia and Chenery
 Methodologies

 WRI studies on Indonesia (Repetto et al. 1989), Costa Rica (Solórzano
 et al. 1991), and the Philippines (Cruz and Repetto 1992) argue that
 GDP accounting is misleading because it implicitly regards "natural
 assets" (i.e., natural resources) as valueless. Each study adjusts the re-
 spective country's GDP for estimated natural resource depletion values
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 and calculates growth in the revised national income measure (hereafter
 green GDP) as well as "green net investment," to illustrate that the de-
 velopment paths followed by these countries were more costly than sug-
 gested by per capita GDP growth.8 Yet, the authors of the WRI studies
 do not go far enough, in that their accounting approach disregards the
 distributional impact of economic growth.

 In contrast, Ahluwalia and Chenery (1974, hereafter A&C) were
 among the first to consider the impact of inequality. They noted that
 when taken as a measure of welfare change, GDP growth, in effect,
 weights each individual by his or her income. That is, 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 ex-
 ample, a case in which the wealthiest 20 percent of the population gar-
 ners two-thirds of all national income, while the poorest 20 percent
 receives just 2 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.

 In place of conventional accounting, A&C recommend one of two
 alternative weighting schemes: "equal" or "poverty" weights. Suppose
 that we rank order all the individual members of a population according
 to income and then divide the population into five equal parts. First we
 calculate the income growth rate for each income quintile, and then
 apply A&C's alternative weights. The equal weights criterion would
 require multiplying each growth rate by 20 percent and taking the sum,
 resulting in one alternative manner of measuring the "rate" of well-
 being improvement.

 In contrast, the poverty weights scheme ascribes greater importance
 to income increases accruing to the poorest groups, and less to increases
 for the richest. Here, the rationale is that the ability to satisfy basic needs

 is more important (hence has greater "social value") than the ability to
 satisfy secondary needs or superfluous desires (e.g., Barrera 1997).9 In
 their original study, A&C assigned a factor of 60 percent to the group of
 the 40 percent poorest, and only 10 percent to the group of the 20 per-
 cent richest. Conversely, one could use the inverse of the suggested fig-
 ures for income distribution, as I do in the following analysis.10

 If the main weakness of the WRI approach is its silence on the ques-
 tion of inequality, the problem with the A&C method is its disregard for
 environmental problems.11 We should therefore expect that applying
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 A&C's alternative weights scheme to the WRI's green GDP instead of
 to conventional GDP would yield a more exhaustive indicator of social
 progress - one that accounts for both natural resource depletion and dis-
 tributional equity. While undoubtedly a step in the right direction, such
 a hybrid indicator fails to address the separate question of how the
 depletion-related externalities or costs are distributed across the popu-
 lation. In other words, it ignores ecological distribution, and the bearing
 that it may have on national welfare assessment. As is demonstrated
 later, it is impossible to ignore ecological distribution when the A&C
 weights are applied to green GDP.

 An Empirical Illustration of the WRI-A&C Synthesis

 My approach is analogous to that of the WRI in that I also adjust GDP
 for estimated values of losses in the mineral, timber, and soil sectors.
 Absent of course from the latter, but present here, is an accounting for
 inequality along the lines followed by A&C. Moreover, I address the prob-

 lem of unequal ecological distribution and how it bears on well-being
 improvement. All data sources are found at the end of the article.

 The problem with combining the WRI and A&C approaches is that
 disaggregating green GDP by population quintile implies that the total
 externality as well as total GDP accrues disproportionately to the wealthy,
 since conventional GDP and overall natural capital depletion are lumped
 together (to form green GDP) prior to the disaggregation. In other words,

 ecological distribution is assumed to immensely favor the poor - an out-
 come that, while possible, is in most cases unrealistic (see, e.g., Boyce
 1994; Dasgupta 1995; Khan 1997; Martinez-Alier 1993). We should
 therefore compare among alternative ecological distribution assump-
 tions in assessing national welfare. Since data are, unfortunately, not
 available, we are left to consider competing hypothetical scenarios, as
 has been done in earlier work (Khan 1997; Torras 1999). In the analysis
 that follows, I consider three alternative schemes for apportioning deple-
 tion losses across income quintiles, which are symmetrical to the afore-
 mentioned A&C weights.

 The "proportionate" distribution assumption reflects the above ex-
 ample - that is, the possibility that everyone suffers externalities pro-
 portionate to their income share. The "equal" distribution assumption
 divides the total value of natural resource depletion into five equal parts,
 which are then subtracted from the aggregate income of each quintile.
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 Finally, assuming a "regressive" distribution implies allocating a greater
 share of total natural resource depletion costs to the poor, according to
 the inverse of the income shares.

 The next step is to calculate average annual growth rates for each
 group as well as for each of the three hypothetical equations using the
 following formula:

 g =[()?-<■ )/(>-;° -<»)][i/33i-i (d

 where g is the growth rate (or, more accurately, the "welfare improve-

 ment rate") from 1965 to 1998, y¡ is the per capita income of quintile
 i (i = 1 , 2, . . . 5) in year t, d¡ is the portion of the total externality affecting

 said quintile in year t, and tQ is 1965 while tx is 1998. The number 33
 represents the number of years between 1965 and 1998.

 For example, the rate of improvement in well-being for the richest
 fifth, assuming a regressive ecological distribution, would be as follows
 (see Table 1).

 g = [(17,998 - 185.62) / (7,305.2 - 138.39]11'331 - 1 = 2.8% (2)

 The other quintile growth rates found in the final three columns of Table
 1 are calculated in the same manner.

 The next step involves taking a weighted sum of the quintile growth
 rates according to the three weighting schemes (GDP, equal, and poverty)
 in order to produce alternative measures of well-being improvement that

 can be compared among themselves as well as with conventional GDP.
 The analysis yields a three-by-three matrix of nine possible results
 (Table 2).

 Applying the A&C method to the green GDP, we see that the rate of
 well-being improvement is reduced dramatically if we assume either an
 equal or a regressive ecological distribution.12 Taking a weighted aver-
 age of the quintile growth rates according to the "equal weights" as-
 sumption yields annual growth rates less than half what they would be
 not accounting for the ecological distribution (1.3 percent in the case of
 equal and 1.2 percent in the case of regressive distribution). Assuming a
 "poverty weights" scheme, we see that well-being actually declines for
 the period studied.

 Two factors contribute to the result. First, the "green income" of the
 poorest two quintiles decreased from 1965 to 1998. The decrease was as
 much due to the decline - or at least stagnation - in per capita income
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 Table 2

 Brazilian Weil-Being Improvement from 1965-1998, Adjusted for
 Ecological Distribution

 A&C weighting scheme

 Presumed ecological
 distribution

 Proportionate 3.1 2.7 2.3
 Equal 2.7 1.3 -0.7
 Regressive 2.5 1.2 -0.8

 Note: Assuming a discount rate of 5.0 percent.

 after the "economic miracle" as to the increase in the monetary value of
 the total resource depletion relative to GDP over the period studied.
 Second, the equal and poverty weighting schemes allow the negative
 growth rates of the two poorest quintiles greater influence (compared to
 GDP weights) in determining overall well-being improvement.
 Although the ecological distribution scenarios used in the analysis

 are hypothetical, the results demonstrate how a regressive ecological
 distribution may bear significantly on the measurement of well-being
 improvements. Of course actual data - or at least reliable estimates -
 would only make our conclusions more robust.13 As I have noted, rea-
 sonably accurate quantitative estimates will probably remain elusive.
 Yet alone it is insufficient justification for abandoning continued attempts

 at developing measures or quantitative indices for assessing regional or
 national well-being improvements.

 Conclusion

 Studies conducted by the World Resources Institute (cf. Repetto et al.
 1989; Solórzano et al. 1991; Cruz and Repetto 1992) and Ahluwalia and
 Chenery (1974) call into question the political importance ascribed to
 GDP growth rate. Combining the WRI and A&C methods yields a meth-
 odology that takes into account the depletion of natural resources as
 well as income inequality. It essentially sidesteps the question of eco-
 logical distribution, however, a question that is critical in measuring
 improvements in national well-being.

 I conclude, first, that ecological distribution in Brazil was generally
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 regressive in the period from 1965 to 1998. For reasons already dis-
 cussed, the degree to which it was regressive cannot be known, much
 less estimated, in any reasonable manner. The fact, however, that as a
 bare minimum the poor as a whole suffer more than the rich, implies
 that at the very least we should assume an equal ecological distribution.
 Our main conclusion then depends on which of the two A&C alternative
 weighting schemes - equal or poverty weights - is more appropriate.
 The question cannot be answered definitively since it is inescapably
 subjective. Nevertheless, even in the best of cases (that is, employing
 equal weights), we can conclude that Brazilian well-being from 1965 to
 1998 improved at an annual rate of less than half the growth rate of
 GDP. Moreover, we have seen that if instead we choose poverty weights,
 well-being diminishes by an average of not much less than 1 percent per
 year.

 To sum up, given that Brazilian per capita GDP increased by more
 than 3 percent annually from 1965 to 1998, it seems clear that GDP is
 misleading as an indicator of progress or well-being improvement.
 Still, there are at least two questions that have not yet been addressed.
 First, is there necessarily a causal link between GDP growth and fail-
 ure to develop? Although the results presented here are suggestive,
 they in no way imply causation. We could easily imagine cases in which
 both GDP and national well-being increase over time, provided that
 GDP growth is rapid enough to compensate for the negative conse-
 quences of both natural resource depletion and worsening income in-
 equality. At the root of the matter is what type of relationship exists
 between economic growth, on the one hand, and the natural environ-
 ment and society, on the other. It is a question that has attracted, much
 well-merited attention, and without a doubt will continue to do so.

 Second, although the question regarding the appropriate choice
 among the A&C weighting schemes will always be subjective, political
 ecology research can inform us about the other key dimension of the
 analysis, namely, the precise ecological distribution. The foregoing analy-
 sis was based exclusively on Brazil. Although we might suspect that the
 main conclusions here apply in the general case of any developing coun-
 try, it cannot be known for certain without further investigation. Such
 research would be sure to produce new and insightful observations
 not only on political ecology and ecological distribution but also on
 the relevance of GDP to the broader question of social well-being
 improvement.
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 Notes

 1. See also, inter alia, Castañeda (1997) and Stockhammer et al. (1997) for
 ISEW studies on a variety of countries.

 2. The contingent valuation survey approach is probably the most well known
 and widely utilized, if also the most controversial. Other more indirect methods
 include hedonic pricing, travel cost, or damage avoidance estimates. For an over-
 view of the subject, see Groombridge (1992).

 3. Martinez-Alier (1995: 520) distinguishes among three types of ecological
 distribution - social, spatial, and temporal - the first of which is the predominant
 focus of this study. Social ecological distribution refers to within-country inequality
 in resource depletion or pollution burden. Examples include mercury poisoning in
 rivers caused by gold prospectors but suffered by local residents, or severe soil ero-
 sion endured by groups other than the parties to the deforestation that caused it (see,
 e.g., Millikan 1992). Spatial ecological distribution implies cross-country inequal-
 ity in exposure to natural resource depletion or environmental degradation. Acid
 rain is a salient example, with "downwind" sulfur dioxide emissions that cause it
 originating in different countries than those suffering its consequences. Finally, tem-
 poral ecological distribution refers to cross-generational inequality in the distribu-
 tion of external costs pertaining to the environment. Perhaps the most conspicuous
 example is the use of nuclear energy today and the untold damages to be faced by
 future generations from problems associated with waste storage or accidents.

 4. Externalities reter to the indirect and unintended consequences resulting from
 any economic activity or transaction. Although most examples from the literature
 are negative externalities, one can easily imagine positive externalities as well.

 5. There are, of course, important exceptions. General Alvarado's military junta
 that ruled Peru from 1969 to 1974, for instance, enacted progressive land reform
 policies.

 6. The famous "tragedy of the commons" described by Hardin (1968) in fact
 describes what occurs when land is open use or open access. Since common prop-
 erty implies possession (albeit social instead of individual), there are incentives to
 utilize the land in a sustainable manner, at least more so than in situations described
 by the author.

 7. They are what Broad (1994) refers to as "itinerants" as opposed to residents
 who are more invested in the long-run viability of the land.

 8. For simplicity, "GDP growth" hereafter signifies per capita GDP growth.
 9. The objection might be raised that doing so requires interpersonal utility com-

 parisons, a practice considered unacceptable in neoclassical welfare economics (see,
 e.g., Harberger 1984). Yet the same objection applies to the GDP weights method, or
 indeed to any quantitative indicator of social welfare that aggregates individual char-
 acteristics. What is indeed lost on many economists is that developing national-level
 welfare indicators is inescapably a normative exercise because some value judgment
 regarding the relative importance of each social group cannot be avoided.

 10. Inverse income weights would imply, in our earlier example, that the income
 growth of the poorest 20 percent receives two-thirds weight while that of the wealthiest
 20 percent receives a mere 2 percent weight.

 11. Although, to be fair, sustainable development was not nearly as visible an
 issue at the time of their writing as at present.
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 12. If the figures assume a 5 percent discount rate in the monetary valuation of
 the total externality. There obviously exists no consensus over which discount rate
 is most appropriate. Some argue for the use of discount rates in the 10-12 percent
 range while others believe that very low discount rates - around 1 percent - are war-
 ranted. A 5 percent discount rate therefore represents a "moderate" option between
 the extremes.

 13. 1 am of course referring to data on the ecological distribution basis. Eco-
 logical distribution is a "positive" issue, and I present the three alternative sce-
 narios due to absence of adequate evidence to resolve it. The A&C weights, in
 contrast, imply a "normative" question that involves a value judgment rather than
 empirical observation.
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