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You may be relieved to know that this talk will not be a harangue about 

the intrinsic incompatibility of economic growth and concern for the 

natural environment. Nor will it be a plea for the strict conservation of 

nonrenewable resources, even if that were to mean dramatic reductions 

in production and consumption. On the other hand, neither will you 

hear mindless wish fulfillment about how ingenuity and enterprise can 

be counted on to save us from the consequences of consuming too much 

and preserving too little, as they have always done in the past. 

Actually, the argument I want to make seems to be particularly 

appropriate on the occasion of the fortieth anniversary of Resources for 

the Future; it is precisely about resources for the future. And it is even 

more appropriate for a research organization: I hope to show how some 

fairly interesting pure economic theory can offer a hint - though only a 

hint - about a possible improvement in the way we talk about and think 

about our economy in relation to its endowment of natural resources. 

The theoretical insight that I will present suggests a potentially impor- 

tant line of empirical research and a possible guideline for long-term 

economic policy. Then I will make a naive leap and suggest that, if we 

talked about the economy in a more sensible and accurate way, we 

might actually be better able to conduct a rational policy in practice with 

respect to natural and environmental resources. That is probably 

foolishness, but I hope you will find it a disarming sort of foolishness. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Previewing the arguments 

It will be useful if I tell you in advance where the argument is leading. It 

is a commonplace thought that the national income and product 

accounts, as currently laid out, give a misleading picture of the value of 

a nation’s economic activity to the people concerned. The conventional 

totals, gross domestic product (GDP) or gross national product (GNP) 

or national income, are not so bad for studying fluctuations in employ- 

ment or analyzing the demand for goods and services. When it comes to 

measuring the economy’s contribution to the well-being of the country’s 
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inhabitants, however, the conventional measures are incomplete. The 

most obvious omission is the depreciation of fixed capital assets. If two 

economies produce the same real GDP but one of them does so 

wastefully by wearing out half of its stock of plant and equipment while 

the other does so thriftily and holds depreciation to 10 per cent of its 

stock of capital, it is pretty obvious which one is doing a better job for its 

citizens. Of course the national income accounts have always recognized 

this point, and they construct net aggregates, like net national product 

(NNP), to give an appropriate answer. Depreciation of fixed capital 

may be badly measured, and the error affects net product, but the effort 

is made. 

The same principle should hold for stocks of nonrenewable resources 

and for environmental assets like clean air and water. Suppose two 

economies produce the same real net national product, with due 

allowance for depreciation of fixed capital, but one of them is wasteful 

of natural resources and casually allows its environment to deteriorate, 

while the other conserves resources and preserves the natural environ- 

ment. In such a case we have no trouble seeing that the first is providing 

less amply for its citizens than the second. So far, however, the proper 

adjustments needed to measure the stocks and flows of our natural 

resources and environmental assets are not being made in the published 

national accounts. (The United Nations has been working in this 

direction for some years, so the situation may change, although only 

with respect to environmental accounting.) The nature of this problem 

has been understood for some time, and individual scholars, beginning 

with William D. Nordhaus and James Tobin in 1972, have made 

occasional passes at estimating the required corrections. 

That is hardly news. The additional insight that I want to explain is 

that there is a ‘right’ way to make that correction - not perhaps the 

easiest or most direct way, but the way that properly charges the 

economy for the consumption of its resource endowment. The same 

principle can be extended to define the right adjustment that must be 

made to allow for the degradation or improvement of environmental 

assets in the course of a year’s economic activity. The properly adjusted 

net national product would give a more meaningful indicator of the 

annual contribution to economic well-being. 

The corrections are more easily defined than performed. The neces- 

sary calculations would undoubtedly be more error prone than those the 

US Department of Commerce already does with respect to the deprecia- 

tion of fixed capital. Nevertheless, I would suggest that talk without 

measurement is cheap. If we - the country, the government, the 

research community - are serious about doing the right thing for the 

resource endowment and the environment, then the proper measure- 

ment of stocks and flows ought to be high on the list of steps toward 

intelligent and foresighted decisions. 

The second and last step in my argument is more abstract. It turns out 

that the measurements I have just been discussing play a central role in 

the only logically sound approach to the issue of sustainability that I 

know. If ‘sustainability’ is anything more than a slogan or expression of 

emotion, it must amount to an injunction to preserve productive 

capacity for the indefinite future. That is compatible with the use of 

nonrenewable resources only if society as a whole replaces used up 

resources with something else. As you will see when I return to this 

point for a full exposition, the very same calculation that is required to 
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construct an adjusted net national product for current evaluation of 

economic benefit is also essential for the construction of a strategy 

aimed at sustainability. This conclusion confirms the importance of a 

serious effort to dig out the relevant facts. 

That is a brief preview of what I intend to say, but before going on to 

say it, I would like to mention the names of the economists who have 

contributed most to this line of thought. They include Professors John 

Hartwick of Queen’s University in Canada, Partha Dasgupta of the 

University of Cambridge, England, and Karl-Got-an Maler of the 

Stockholm School of Economics; my sometime colleague Martin L. 

Weitzman, now of Harvard University, and, more on the practical side, 

Robert Repetto of the World Resources Institute. I have already 

mentioned the early work of Nordhaus and Tobin; Nordhaus has 

continued to contribute common sense, realism, and rigorous economic 

analysis. Finally, I should confess that I have contributed to this 

literature myself. My idea of heaven is an occasion when a piece of 

pretty economic theory turns out to suggest a program of empirical 

research and have implications for the formulation of public policy. 

Finding the true net product of our economy 

Now I go back to the beginning and make my case in more detail. 

Suppose we adopt a simplified picture of an economy living in some 

kind of long run. What I mean by that awkward phrase is that we are 

going to ignore all those business-cycle problems connected with 

unemployment and excess capacity or overheating and inflation. From 

quarter to quarter and year to year this economy fully exploits the 

resources of labor, plant, and equipment that are available to it. 

To take the easiest case -that of natural resources -first, imagine that 

this economy starts with a fixed stock of nonrenewable resources that 

are essential for further production. This is an oversimplification, of 

course. Even apart from the possibility of exploration and discovery, the 

stock of nonrenewable resources is not a pre-existing lump of given size, 

but a vast quantity of raw materials of varying grade, location, and ease 

of extraction. Those complications are not of the essence, so I ignore 

them. 

It is of the essence that production cannot take place without some 

use of natural resources. But I shall also assume that it is always possible 

to substitute greater inputs of labor, reproducible capital, and renew- 

able resources for smaller direct inputs of the fixed resource. Substitu- 

tion can take place on reasonable terms, although we can agree that it 

gets more and more costly as the process of substitution goes on. 

Without this minimal degree of optimism, the conclusion might be that 

this economy is like a watch that can be wound only once: it has only a 

finite number of ticks, after which it stops. In that case there is no point 

in talking about sustainability, because it is ruled out by assumption; the 

only choice is between a short happy life and a longer unhappy one. 

Life for this economy consists of using all of its labor and capital and 

depleting some of its remaining stock of resources in the production of a 

year’s output (GDP approximately). Part of each year’s output is 

consumed, and that gives pleasure to current consumers; the rest is 

invested in reproducible capital to be used for production in the future. 

There are various assumptions one could make about the evolution of 

the population and employment. I will assume them to have stabilized, 
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since I want to talk about the very long run anyway. Next year is a lot 

like this year, except that there will be more plant and equipment, if net 

investment was positive this year, and there will be less of the stock of 

resources left. 

Each year there are two new decisions: how much to save and invest, 

and how much of the remaining stock of nonrenewable resources to use 

up. There is a sense in which we can say that this year’s consumers have 

made a trade with posterity. They have used up some of the stock of 

irreplaceable natural resources; in exchange they have saved and 

invested, so that posterity will inherit a larger stock of reproducible 

capital. 

This intergenerational trade-off can be managed well or badly, 

equitably or inequitably. I want to suppose that it is done well and 

equitably. That means two things. First, nothing is simply wasted; 

production is carried on efficiently. Second, although the notion of 

intergenerational equity is much more complicated and I cannot hope to 

explain it fully here, the idea is that each generation is allowed to favor 

itself over the future, but not too much. Each generation can, in turn, 

discount the welfare of all future generations, and each successive 

generation applies the same discount rate to the welfare of its succes- 

sors. To make conservation an interesting proposition at all, the 

common discount rate should not be too large. 

You may wonder why I allow discounting at all. I wonder, too: no 

generation ‘should’ be favored over any other. The usual scholarly 

excuse - which relies on the idea that there is a small fixed probability 

that civilization will end during any little interval of time - sounds 

far-fetched. We can think of intergenerational discounting as a conces- 

sion to human weakness or as a technical assumption of convenience 

(which it is). Luckily, very little of what I want to say depends on the 

rate of discount, which we can just imagine to be very small. 

Given this discounting of future consumption, we have to imagine 

that our toy economy makes its investment and resource-depletion 

decisions so as to generate the largest possible sum of satisfactions over 

all future time. The limits to this optimization process are imposed by 

the pre-existing stock of resources, the initial stock of reproducible 

capital, the size of the labor force, and the technology of production. 

This assumption of optimality is an embarrassing load to carry 

around. Its function is primarily to allow the semi-fiction that market 

prices accurately reflect scarcities. A similar assumption is implicit 

whenever we use ordinary GDP as a measure of economic well-being. 

In practice, no doubt, prices reflect all sorts of distortions arising from 

monopoly, taxation, poor information, and other market imperfections. 

In practice one can try to make adjustments to market prices to correct 

for the worst distortions. The conceptual points I want to make would 

survive. They are not to be taken literally in any case, but more as 

indicators of the sort of measurements we should be aiming at in 

principle. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Properly charging the economy for the consumption of its resource 

endowment 

Now I come to the first major analytical step in my argument. If you 

look carefully at the solution to the problem of intergenerational 

resource allocation I have just sketched, you see that an excellent 

approximation of each single period’s contribution to social welfare 
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emerges quite naturally from the calculations. It is, in fact, a corrected 

version of net domestic product. The new feature is precisely a 

deduction for the net depletion of exhaustible resources. (I use the 

phrase ‘net depletion’ because it is possible to extend this reasoning to 

allow for some discovery and development of new resources. In the pure 

case, where all discovery and development have already taken place, 

net and gross depletion coincide.) 

The correct charge for depletion should value each unit of resource 

extracted at its net price, namely, its real value as input to production 

minus the marginal cost of extraction. As Hartwick has pointed out, if 

the marginal cost of mining exceeds average cost, which is what one 

would expect in an extractive industry, then the simple procedure of 

deducting the gross margin in mining (that is, the value of sales less the 

cost of extraction) will overstate the proper deduction and thus under- 

state net product in the economy. If I may use the jargon of resource 

economics for a moment, the correct measure of depletion for social 

accounting prices is just the aggregate of Hotelling rents in the mining 

industry. That is the appropriate way to put a figure on what is taken 

from the ground in any given year, that year’s withdrawal from the 

original endowment of nonrenewable resources. 

This proposal presents two practical difficulties for national income 

accounting. The first is that observed market prices have to be corrected 

for the worst of the distortions I have just listed (that is, the distortion 

that would result from deducting the gross margin in mining - overstate- 

ment of the proper deduction and understatement of the net product in 

the economy). Making adjustments to market prices to correct for 

distortions is attempted routinely by the World Bank and other agencies 

in making project evaluations in developing countries. We seem to 

ignore the problem of such distortions when we use our own national 

income accounts to study and judge the economies of advanced 

countries. If we are justified in that practice, the same casual treatment 

may be satisfactory in this context. (Not always, however: the large 

observed fluctuations in the price of oil cannot be accepted as indicating 

‘true’ values.) Either way, this is a surmountable problem. 

I am not sure whether it is safe to be so casual about the second 

practical difficulty that my proposal for deducting net depletion of 

exhaustible resources presents for national income accounting. In 

principle, the proper measurement of resource rents requires the use of 

a numerical approximation to the marginal cost of mining. As I said, if 

marginal cost exceeds average cost by a lot, then taking the easy way out 

(just deducting the gross margin in mining) would entail a large error by 

overstating the depreciation of the resource stock. It seems to me that 

this is exactly where the fund of knowlege embodied in an organization 

like RFF can find its application. Tentative calculations for the main 

extractive industries would tell us something important about the true 

net product of our own economy. That would be important not merely 

because it would allow a more accurate evaluation of the path the 

economy has been following, but also, as you will see, because the 

measurement of resource rents should be an input into policy decisions 

with a view to sustainability. 

Correcting national accounts to reflect environmental amenities 

Pretty clearly, similar ideas should apply to a program of correcting 

the conventional national accounts to reflect environmental amenities. 
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Much more attention has been lavished on environmental accounting 

than on resource accounting, and I have very little to add. Henry M. 

Peskin’s work (much of which was done here at RFF) goes back to the 

early 197Os, and the Organisation for Economic Co-operation and 

Development, the World Bank, and the US Department of Commerce 

are preparing a framework for integrating national income and environ- 

mental accounts. The sooner it happens the better. My only comment is 

a theoretical one. Without too much strain, it may be possible to treat 

environmental quality as a stock, a kind of capital that is ‘depreciated’ 

by the addition of pollutants and ‘invested in’ by abatement activities. In 

such cases the same general principles apply as to other forms of capital. 

The same intellectual framework will cover reproducible capital, renew- 

able and nonrenewable resources, and environmental ‘capital’. 

The data problems may be altogether different, of course, especially 

when it comes to the measurement of benefits, a nicety that does not 

arise in the case of resource depletion. But the underlying treatment will 

follow the same rules. This counts for more than fastidiousness, I think. 

It would be a real achievement if it were to become a commonplace that 

capital assets, natural assets, and environmental assets were equally 

‘real’ and subject to the same scale of values, indeed the same 

bookkeeping conventions. Deeper ways of thinking might be affected. 

That completes the first phase of my argument, so I will summarize 

briefly. The very logic of the economic theory of capital tells us how to 

construct a net national product concept that allows properly for the 

depletion of nonrenewable resources, and also for other forms of 

natural capital. Carrying out those instructions is far from easy, but that 

only makes the process more interesting. The importance of doing the 

work and doing it right is that theory underlines the basic similarity 

among all forms of capital, and that is a lesson worth learning. It will be 

reinforced by routine embodiment in the national accounts. Perhaps 

RFF could take the lead, as it has done with respect to environmental 

costs and benefits. 

Analyzing sustainable paths for a modern industrial society 

Now I want to start down an apparently quite different path, but I 

promise that it will eventually link up with the unromantic measurement 

issues I have discussed so far, and will even reinforce the argument I 

have made. 

I do not have to remind you that ‘sustainability’ has become a hot 

topic in the last few years, beginning, I suppose, with the publication of 

the Brundtland Commission’s report, Our zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBACommon Future, in 1987. As 

far as I can tell, however, discussion of sustainability has been mainly an 

occasion for the expression of emotions and attitudes. There has been 

very little analysis of sustainable paths for a modern industrial economy, 

so that we have little idea of what would be required in the way of policy 

and what sorts of outcomes could be expected. As things stand, if I 

express a commitment to sustainability, all that tells you is that 1 am 

unhappy with the modern consumerist life-style. If I pooh-pooh the 

whole thing, on the other hand, all you can deduce is that I am for 

business as usual. It is not a very satisfactory state of affairs. 

Understanding what it is that must be conserved 

If sustainability means anything more than a vague emotional commit- 

ment, it must require that something be conserved for the very long run. 
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It is very important to understand what that something is: I think it has 

to be a generalized capacity to produce economic well-being. 

It makes perfectly good sense to insist that certain unique and 

irreplaceable assets should be preserved for their own sake; nearly 

everyone would feel that way about Yosemite or, for that matter, about 

the Lincoln Memorial, I imagine. But that sort of situation cannot be 

universalized: it would be neither possible nor desirable to ‘leave the 

world as we found it’ in every particular. 

Most routine natural resources are desirable for what they do, not for 

what they are. It is their capacity to provide usable goods and services 

that we value. Once that principle is accepted, we are in the everyday 

world of substitutions and trade-offs. 

For the rest of this talk, I will assume that a sustainable path for the 

national economy is one that allows every future generation the option 

of being as well off as its predecessors. The duty imposed by sustainabil- 

ity is to bequeath to posterity not any particular thing - with the sort of 

rare exception I have mentioned - but rather to endow them with 

whatever it takes to achieve a standard of living at least as good as our 

own and to look after their next generation similarly. We are not to 

consume humanity’s capital, in the broadest sense. Sustainability is not 

always compatible with discounting the well-being of future generations 

if there is no continuing technological progress. But I will slide over this 

potential contradiction because discount rates should be small and, after 

all, there is technological progress. 

All that sounds bland, but it has some content. The standard of living 

achievable in the future depends on a bundle of endowments, in 

principle on everything that could limit the economy’s capacity to 

produce economic well-being. That includes nonrenewable resources, 

of course, but it also includes the stock of plant and equipment, the 

inventory of technological knowledge, and even the general level of 

education and supply of skills. A sustainable path for the economy is 

thus not necessarily one that conserves every single thing or any single 

thing. It is one that replaces whatever it takes from its inherited natural 

and produced endowment, its material and intellectual endowment. 

What matters is not the particular form that the replacement takes, but 

only its capacity to produce the things that posterity will enjoy. Those 

depletion and investment decisions are the proper focus. 

Outlining two key propositions 

Now it is time to go back to the toy economy I described earlier and to 

bring some serious economic theory to bear. There are two closely 

related logical propositions that can be shown to hold for such an 

economy. The first tells us something about the properly defined net 

national product, calculated with the aid of the right prices. At each 

instant, net national product indicates the largest consumption level that 

can be allowed this year if future consumption is never to be allowed to 

decrease. 

To put it a little more precisely: net national product measures the 

maximum current level of consumer satisfaction that can be sustained 

forever. It is, therefore, a measure of sustainable income given the state 

of the economy - capital, resources, and so on - at that very instant. 

This is important enough and strange enough to be worth a little 

explanation. How can this year’s NNP ‘know’ about anything that will 

or can happen in the future? The theorist’s answer goes something like 
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this. The economy’s net product in any year consists of public and 

private consumption and public and private investment. (I am ignoring 

foreign trade altogether. Think of the economy as representing the 

world.) The components of investment, including the depletion of 

natural resources, have to be valued. That is where the ‘rightness’ of the 

prices comes in. If the economy or its participants are forward-looking 

and far-seeing, the prices of investment goods will reflect the market’s 

evaluation of their future productivity, including the productivity of the 

future investments they will make possible. The right prices will make 

full allowance even for the distant future, and will even take account of 

how each future generation will look at its future. 

This story makes it obvious that everyday market prices can make no 

claim to embody that kind of foreknowledge. Least of all could the 

prices of natural resource products, which are famous for their volatil- 

ity, have this property; but one could entertain legitimate doubts about 

other prices, too. The hope has to be that a careful attempt to average 

out speculative movements and to correct for the other imperfections I 

listed earlier would yield adjusted prices that might serve as a rough 

approximation to the theoretically correct ones. We act as if that were 

true in other contexts. The important hedge is not to claim too much. 

While it is closely related to the proposition that NNP measures the 

maximum current level of consumer satisfaction that can be sustained 

forever, the second theoretical proposition I need is considerably more 

intuitive, although it may sound a little mysterious, too. Properly 

defined and properly calculated, this year’s net national product can 

always be regarded as this year’s interest on society’s total stock of 

capital. It is absolutely vital that ‘capital’ be interpreted in the broadest 

sense to include everything, tangible and intangible, in which the 

economy can invest or disinvest, including knowledge. Of course this 

stock of capital must be evaluated at the right prices. And the interest 

rate that capitalizes the net national product will generally be the real 

discount rate implicit in the whole story. Investment and depletion 

decisions determine the real wealth of the economy, and each instant’s 

NNP appears as the return to society on the wealth it has accumulated in 

all forms. There are some tricky questions about wage incomes, but they 

are off the main track and I shall leave them unanswered. 

Maintaining rhe broad stock of society’s capital intact 

Something interesting happens when these two propositions are put 

together. One of them tells us that NNP at any instant is a measure of 

the highest sustainable income achievable, given the total stock of 

capital available at that instant. The other proposition tells us that NNP 

at any instant can be represented as that same stock of capital multiplied 

by an unchanging discount rate. Suppose that one goal of economic 

policy is to make investment and depletion decisions this year in a way 

that does not erode sustainable income. Then those same decisions must 

not allow the aggregate capital stock to fall. To use a Victorian phrase, 

preserving sustainability amounts to maintaining society’s capital intact. 

Let me say that in a slightly different way, speaking more picturesque- 

ly of generations rather than of instants or years. Each generation 

inherits a capital stock in the very broad and inclusive sense that 

matters. In turn, each generation makes consumption, investment, and 

depletion decisions. It enjoys its own consumption and leaves a stock of 

capital for the next generation. Of course, generations do not make 
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decisions; families, firms, and governments do. Still, if all those 

decisions eventuate in a very large amount of current consumption, 

clearly the next generation might be forced to start with a lower stock of 

capital than its parents did. We now know that this is equivalent to 

saying that the new sustainable level of income is lower than the old 

one. The high-consumption generation has not lived up to the ethic of 

sustainability. 

In the opposite case, consider a generation that consumes very little 

and leaves behind it a larger stock of capital than it inherited. That 

generation will have increased the sustainable level of income, and done 

so at the expense of its own consumption. Obviously that is what most 

past generations in the United States have done. Equally obviously, 

they were helped by ongoing technological progress. I have left that 

factor out of account, because it makes things too easy. It could 

probably be accommodated in the theoretical picture by imagining that 

there is a stock of technological knowledge that is built up by scientific 

and engineering research and depreciates through obsolescence. We 

know so little about that process that the formalization seems almost 

misleading. But the fact is very important. 

A concern for sustainability implies a bias toward investment. That 

does not mean investment iiber aZZes; it means just enough investment to 

maintain the broad stock of capital intact. It does not mean maintaining 

intact the stock of every single thing; trade-offs and substitutions are not 

only permissible, they are essential. Unfortunately I have to make the 

limp statement that the terms on which one form of capital should be 

traded off against another are given by those adjusted prices - ‘shadow 

prices’ we call them - and they involve a certain amount of guesswork. 

The guesswork has to be done; it cannot be avoided by defining the 

problem away. It is better that the guesswork be based on careful 

research than that the decision be fudged. 

Connecting up the arguments 

Knowing what and how much should be replaced 

Now I can connect up the two halves of my argument. Every generation 

uses up some part of the earth’s original endowment of non-renewable 

resources. There is no alternative. Not now anyway. Maybe eventually 

our economy will be based entirely on renewables. (The theory I have 

been using can be applied then too, with routine modifications.) Even 

so, there will be a long meanwhile. What should each generation give 

back in exchange for depleted resources if it wishes to abide by the ethic 

of sustainability? We now have an answer in principle. It should add to 

the social capital in other forms, enough to maintain the aggregate social 

capital intact. In other words, it should replace the used-up resources 

with other assets of equal value, or equal shadow value. How much is 

that? The shadow value of resource depletion is exactly the aggregate of 

Hotelling rents. It is exactly the quantity that should be deducted from 

conventional net national product to give a truer NNP that takes 

account of the depletion of resources. A research project aimed at 

estimating that deduction would also be estimating the amount of 

investment in other forms that would just replace the productive 

capacity dissipated in resource depletion. This is sometimes known as 

Hartwick’s rule: a society that invests aggregate resource rents in 

reproducible capital is preserving its capacity to sustain a constant level 

of consumption. 
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Once again, I should mentioned that the same approach can be 

applied to environmental assets - the most complete treatment is by 

Karl-G&an Maler - and to renewable resources - as in the work of John 

Hartwick. The environmental case is more complex, because even a 

stylized model of environmental degradation and rehabilitation is more 

complex than a model of resource depletion. The principle is the same, 

but the execution is even more difficult. Remember that even the 

simplest case offers daunting measurement problems. 

Translating sustainability into policy 

It is possible that the clarity brought to the idea of sustainability by this 

approach could lift the policy debate to a more pragmatic, less emotion- 

al level. But I am inclined to think that a few numbers, even approxi- 

mate numbers, would be much more effective in turning discussion 

toward concrete proposals and away from pronunciamentos. 

Suppose that the Department of Commerce published routinely a 

reasonable approximation to the ‘true’ value of each year’s depletion of 

nonrenewable resources. We could then say to ourselves: we owe to the 

future a volume of investment that will compensate for this year’s 

withdrawal from the inherited stock. We know the rough magnitude of 

this requirement. The appropriate policy is to generate an economically 

equivalent amount of net investment, enough to maintain society’s 

broadly defined stock of capital intact. Of course, there may be other 

reasons for adding to (or subtracting from) this level of investment. The 

point is only that a commitment to sustainability is translated into a 

commitment to a specifiable amount of productive investment. 

By the way, the same sort of calculation should have a very high 

priority in primary producing countries, the ones that supply the 

advanced industrial world with mineral products. They should also be 

directing their - rather large - Hotelling rents into productive invest- 

ment. They will presumably want to invest more than that, because 

sustainability is hardly an adequate goal in poor countries. In this 

perspective, the cardinal sin is not mining; it is consuming the rents from 

mining. 

It goes without saying that this concrete translation of sustainability 

into a policy leaves a lot of questions unanswered. The split between 

private and public investment has to be made in essentially political 

ways, like the split between private and public saving. There are other 

reasons for public policy to encourage or discourage investment, 

because there are social goals other than sustainability. One could hope 

for more focused debate as trade-offs are made more explicit. 

I want to remind you again that environmental preservation can be 

handled in much the same way. It is a more difficult context, however, 

for several reasons. Many, though not all, environmental assets have a 

claim to intrinsic value. That is the case of the Grand Canyon or 

Yosemite National Park, as noted earlier. The claim that a feature of 

the environment is irreplaceable, that is, not open to substitution by 

something equivalent but different, can be contested in any particular 

case, but no doubt it is sometimes true. Then the calculus of trade-offs 

does not apply. Useful minerals are in a more utilitarian category, and 

that is why I dealt with them explicitly. 

Yet another difficulty is the deeper uncertainty about environmental 

benefits and costs. Marketed commodities, like minerals or renewable 

natural resources, are much simpler. I have admitted, fairly and 
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squarely, how much of my argument depends on getting the shadow 

prices approximately right. Ordinary transaction prices are clearly not 

the whole answer; but they are a place to start. With environmental 

assets, not even that benchmark is available. I do not need to convince 

this audience that the difficulty of doing better does not make zero a 

defensible approximation for the shadow price of environmental amen- 

ity. I think the correct conclusion is the one stated by Karl-G&an 

Maler: that we are going to have to keep depending on physical and 

other special indicators in order to judge the economy’s performance 

with regard to the use of environmental resources. Even so, the 

conceptual framework should be an aid to clear thinking in the 

environmental field as well. 

Maybe this way of thinking about environmental matters offers a way 

out of a dilemma facing less developed countries. The dilemma arises 

because they sometimes find that the adoption of developed-country 

environmental standards makes local industries uncompetitive in world 

markets. The poor countries then seem to have a choice between 

cooperating in the degradation of their own environment or acquiescing 

in their own poverty. At least when pollution is localized, the resolution 

of the dilemma appears to be a controlled trade-off between an 

immediate loss of environmental amenity and a gain in future economic 

well-being. Temporary acceptance of less-than-the-best environmental 

conditions can be made more palatable if the ‘rents’ from doing so are 

translated into productive investment. Higher incomes in the future 

could be spent in part on environmental repair, of course, but it is 

general well-being that counts ultimately. 

Notice that I have limited suggestion to the case of localized pollu- 

tion. When poor countries in search of their own economic goals 

contribute to global environmental damage, much more difficult policy 

questions arise. Their solution is not so hard to see in principle, but the 

practical obstacles are enormous. In any case, I leave those problems 

aside. 

Concluding comments 

That brings me to the end of my story. I have suggested that an 

innovation in social accounting practice could contribute to more 

rational debate and possibly to more rational action in the economics of 

nonrenewable resources and the approach to a sustainable economy. 

There is a trick involved here, and I guess I should confess what it is. In 

a complex world, populated by people with diverse interests and tastes, 

and enmeshed in uncertainty about the future (not to mention the past), 

there is a lot to be gained by transforming questions of yes-or-no into 

questions of more-or-less. Yes-or-no lends itself to stalemate and 

confrontation; more-or-less lends itself to trade-offs. The trick is to 

understand more of what and less of what. This lecture was intended to 

make a step in that direction. 
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