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PREFACE TO THE SECOND EDITION



In his 1820 treatise, Thoughts on Political Economy. early American economist Daniel Raymond explained to his readers why he had omitted any consideration of the then current ideas of Thomas Robert Malthus: Although his (Malthus's)theory is founded upon lhe principles of nacun:. and although it is impossible 10 discover any naws in his reasoning. ye1 the mind inst inctively revolts atlhe conclusions to which he conducts it. and we an: disposed to rejecl the theory, even !hough we could give no good reason.



This attitude prevails today toward any theory that is even remotely .. Malthusian," but without the saving grace of Mr. Raymond's disarming honesty. Similar treatment was accorded by economists to Limits to Growth (Meadows. et al., 1972) and, less excusably, to The Entropy Law and the Economic Process (Georgescu-Roegen, 1971). The same. I think. can be said for the first edition of the present work, Steady-State Economics (Daly. 1977). It might be said in Mr. Raymond's defense that one is not obliged to accept an unwanted or counterintuitive conclusion just because one cannot immediately lind a logical or factual error in the argument leading to it. One might legitimately say, "I need to think about that." But surely fourteen to twenty yean; is enough time for serious people to search for an error. to weigh the evidence. and to come to a conclusion. especially when world events every day provide further painful evidence of ecological limits on economic growth. But during that period. to my know ledge. not one economics journal bothered to have S~eady-Stote Economics reviewed . Not only have they found no errors of fact or logic, they have not even been thinking about it! Perhaps it was the initial inability to find error that discouraged fun her thought. Perhaps it was ahscncc of initial thought that explains why no error has been found. More likely. the mind of the orthodox economist just revolted all he conclusion. and that was I he end of the story as well as the beginning. Bulin all ca~e" the reply is the same: to refute an argument one must find either a factual error in the premi~cs or a
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logk:al error in the rca~oning. If after an C:lltended time no such error can be tound. then. ~ontrMy to Mr. Raymond's view, one must bow io the conclusion oi the argument. lithe reader is annoyed with me at this point for unnecessarily reminding everyone about the elementary rules of argumentation, then I am glad. But experienl'e has taught me that many people cannot distinguish an argumem from a fulmination and are equally convinced {or unmoved) by either, depending only on whether or not the conclusion tits their established mind set. So I do n01 think the reminder is totally superfluous. Although the first edition of Steady-State Economics was aggressively ignored by mainstream economists in major universities, it did strike a responsi,·e chord :unong many biologists and some independent-minded economists. mainly tea~hers at colleges rather than universities. When tbe book went out of print sewr:l.l years ago, many of them encouraged me to do a second edition, lild for their support I am very grateful. Universities suffer from a very strict disciplinary organization of knowledge and authority, which is less virulent in colleges. This "disciplinolatry." along with many philosophical, political, and religious aspects of an "economics for community" have been discussed by John B. Cobb. Jr.. and myself in our book For the Common Good (1989). The focus of that book was not steady-state economics. but rather. as the subtitle put it. - Redirecting the Economy toward Community, the Environment, and a Sustainabl.e Future" -that is to say, toward community with other people, other species, and other generations. Thls attempt to deal with sustainability in both a theoretical and concrete way convinced me that something very similar to steady-state economics is a necessary part of a sustainable society, regardless of what name we give it. thus further persuading me to do this second edition. Another contributing influence was my rereading a passage from the great economist Joseph Schumpeter, which reinforced my belief that we are, in Thomas Kuhn's terminology. engaged in an emerging paradigm shift in economics and that that explains the difficulties in communication that we have experienced. Schumpeter did not use the word " paradigm," but rather a much more descriptive term for the same idea-"preanalytic vision." As Schumpeter emphasized. analysis has to siart somewhere-there has to be something to anaJyu. That something is given by a preanalytic cognitive act that Schumpeter called ~ vision." One might say that vision is the basic panem that the right brain abstracts from experience and supplies to the left brain for analysis. Whatever is omitted from the preanalytic vision cannot be recaptured by subsequent analysis. Schumpeter is worth quoting at length on this point: In practice we all stan our own research from the worlc of our predecessors. that is, we hardly ev« stan from scratch. But suppose we did stan from scratch, what ate the steps we should have to take? Obviously. in order to be able to posit to ourselves any problems at alt. we should first have to visualize a distinct set of coherent phenomena as a worthwhile object of our analytic effort. In other words. analytic effort is of necessiry preceded by a preanalytic cognitive act that supplies the 111w malerial for the analytic effort. In this book, this preanalytic cognitive act will be called Vision. It



is interesting to note that vision of this kind flO( only mus1 pruedc: historically the emergence of analytic cCCort in any lield, but also may reenter the history of every established science each time somebody teaches us to see things in a ligbl of which the source is not to be found in the facts, methods, and results of the preexi~ting ~UIIt of the science [History of Economic Afllllysis. 1954, p. 411.



What is the preanalytic vision of standard economics? Of steady-slate economics? For standard economics, it is that the economy is an isolated system in which exchange value circulates between firms and households. Nothing enters from the environment, nothing exits to the environment. It does not matter how big the economy is relative to its environment. For all practical purposes an isolated system has no environment. For steady-state economics, the preanalytic vision is that the economy is an open subsystem of a finite and nongrowing ecosystem (the environment). The economy lives by imponing low-entropy matter-energy (raw materials) and exporting high-en!ropy matter-energy (waste). Any subsystem of a finite non growing system must itself at some point also become nongrowing. At some optimal, or at least sustainable, scale the economic subsystem should be maintained in a steady state as far as possible. If we start from the isolated circular flow as our preanalytic vision, then the issue of sustainable or optimal scale, and how to maintain a steady state at that scale, cannot arise. If we begin with the preanalytic vision of the economy as an open subsystem, then the issue of its optimal scale relative to the parent ecosystem. and its steady-state maintenance at that scale, caMot be avoided. But this is getting us away from the Preface and into the subject itself. Returning to Schumpeter's point, it is my belief that Vision is trying to reenter the field of economics, but that the regnant '" disciplinolatry" of university economics departments has successfully protected the mainstream from enlightenment, or in their view from partial destruction. The Schumpcterian thought that destruction can be creative is not welcome by established members of the guild. But resistance will become less tenable as the contradictions between ecological realities and s1andard growth economics become ever more obvious and severe. One encouraging sign of the times is the formation of a new interdisciplinary society, the International Society for Ecological Economics. with its quarterly journa.l , Ecological Economics (Elsevier). What the world most needs is not another academic journal, but this one at least seeks to integrate the two key disciplines of our time rather than further to subdivide each one into ever more arcane and irrelevant sub-subdisciplines. I have resisted the temptation to revise earlier material for two reasons. Fir.a. there is nothing imponantthat I care to change. and second, those chanJ!es in emphasis or style of argument resulting from things I have learned since 1977 are apparent in the more recent materials that have been added. For example. calculations made on the basis of a world population of about 4 billion in 1977 have not been corrected to the current ( 1990) figure of 5.3 billion. Nor did I add material on Three Mile Island and Chernobylto the critique of nuclear Jl(lWCr.



No polky n:.:o.Jtnmend:ni,ms woukl be a.ltc:red by su.:h changes. If there are im:onsisrem:ies betwo:en the ,,)d and new materials. they have escaped me, and I must !.:ave them as lost Easto:r eggs to bo: found by critics with sharper vision. fho:ro: are somo: repetitions: Sl>mo: analogies. phrases. and quotations are to me so apt that I ha11o: repeated th.:m in \'aJ'ious contexts. One has only so much truth to share: with ''"e's li:llows. and to avoid repetition entirely means thai truth has to be sliced too thinly a.t each serving. Besides. if 1have found it useful to repeat l.'t:rtain ideas and analogies. it just might mean that they ace important enough to Jo:serve repetition. and suppression of all repetition would obscure that fact. Those readers who sk.ip chapters will find the repetitions helpful. Those diligent readers who go from cover to cover may be annoyed, and to them I apologize. The original division of the book between conceptual exposition of the stcady-st:ue economy (Part!) and criticism of the growth economy (Part 11) has been roughly maintained in the division of ihe added materials into Part Ill {mainly exposition and analysis) and Part IV (mainly debate and scholarly polemics). The first essay in Part Ill. "The Steady-State Economy: Alternative to Growthmania." was written more with a popular audience in mind and in an effort to summarize the main argument. Consequently it might serve as a better introduction or preview than Chapter I. the introduction to the first edition. But the more chronological order also has its advantages. Finally. I need to add the custOmary disclaimer that the views set forth in tbis book ace my own and should in no way be attributed to the World Bank or any other institution. Since many friends ask me how 1 can stand to work for an organization that seems in practice to be very opposed to the notion of a steadystate economy. I should take this opportunity to offer a brief reply. First, the World Bank is not monolithic, and some colleagues with a lot of practical experience are. believe it or not, personally sympathetic to the ideas of this book. Second. most of what I think is wrong with the World Bank's policies and views can be traced back to what its officers learned in their university training in mainstream economics and to what they are still being told by their academic advisors. Third, there is no point in preaching only to the converted. Fourth, we all have to make a living somehow. and my present livelihood as a World Bank economist has to date given me somewhat less cause for shame than my previous livelihood as a university professor of economics. This personal judgment is of course subject to revision as life goes on. Herman E. Daly Washington. D.C. July 1990



PREFACE TO THE FIRST EDITION



Part I of this volume is a positive, expository development of the idea of a steady-state economy. What is it? Why is it both necessary and desirable? Why is it efficient? How could it be attained starting from historically given initial conditions? Part I constructively sets forth the thesis as clearly as possible. without getting sidetracked by polemics. The antithesis of the steady-state economy is the growth economy. which is still defended by a large majority of economists and politicians. Pan 11 enters the polemics of the growth debate, seeking to clear the road to the steady state of the detritus of obfuscations, non sequiturs, and assorted other fal lacies. and to defend the steady-state view from the loud but badly aimed cannonades of the partisans of the current growth economy. The aim of Pan II is enlightenment through controversy. Controversy is most enlightening when dealing with the specific views of specific people. Hence I have named names and cited works, rather than argued against an unspecified aggregate "progrowth critic ... who could easily turn into a straw man. It would be easy to lump divergent progrowth arguments into one conglomerate and then expose this composite position to criticism and to ridicule the inconsistencies that naturally result when different positions are merged and treated as if the merger had been the product of a single mind. Leaving ind ividuals anonymous usually passes as scholarly abhorrence of polemics. More often. the merciful anonymity granted toward one's soon -to-be vanquished adversary is nothing but a la1.y pre ference for debating mute straw men rather than real people. Therefore. I hope that my disagreements with specific spokesmen of economic orthodoxy will not be thought of as ad hominem attacks or as implying any disrespect forth~ spccilic individuals cited as representatives of standard economics. It is not enough simply to attack the progrowth orthodoxy: we must have an a.ltcrnative vision. But neither is it sufficient to have an alternate vi~ion: we must expose the errors of the prevailing view. Hence the division between P:uts I and II.



h is hard ly nc:.:c:s:;ary tu a..t..t that this endeavor did not begin with me, nor will it crn.l with me:. In a previous volume. To1mrd a Suady·Stare Economy, I .:ulk'\:tcJ a num~r of art ides by various writers of diverse backgrounds that stal .:at.:h of world fisheries of 63 million metric tons represented a :!-pc:rant d~dine from the previous year (Ehrl ich and Ehrlich, 1972. pp. 10:!-IJSl. This decl ine occurred in spite of increased e fforts. and it indi· cates that the o.:eans are being overfished . Overexploitation and coastal pollution may well have already reduced the productivity of the seas. Wo rlJ grain stocks have declined from the equivalent of 105 days' consumption in 1961 to the equivalent of 31 days' consumption in 1976 (Brown, 1975. p. 8). Moreover, practically all the world's ne t exports of grain come from one geographic and cli ma tic reg ion , North America. In 1973 the rising trend of gra in yie ld per hectare reversed itself and began falling. Throughout the Third World, pressure on the land has increased as rising petroleum prices have foreed increased use of firewood and dung as fuel. The result has been an increa.sed rate of de forestation, flood ing. and ~rosion. as we ll as impoverishment of cultivated land as animal dung is increasingly burned for fuel rather than returned to the soil as fertilize r (Eckholm. 1975). Food. unlike coal or petroleum, is a renewable resource-a means of capturing the cont inual flow of solar energy. But the necessity to feed a large and growing population at an increasing level of per-capita con· sumption in rich countries like the United States has made agricultu re dependent on a continuous subsidy of nonrenewable fossil fuels, chemi· cals, and mineral fertilizers. For each calorie of food produced in the United States in 1970. a bout seven calories of nonfood fuels were consumed by agriculture and related activities (Steinhart and Steinhar t, 1974, p. 80). As Howard Odum says, industrial man no longer eats potatoes made from solar energy; he now eats potatoes made partly of oil (Od um, 1971). A5 the fossil fuel subsidy becomes scarcer and more expensive. agriculture will have to rely more on solar energy and huma n labor. It may be that (as is already happening in Brazil) more cropla nd will be devoted to sugarcane in orde r to make alcohol to mix with gasoline for fuel-just the reverse o f the process of turni ng petroleum into food thai was attracting attention a few years ago! Agriculture will
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have to start maximizing productivity per ton of fertilizer or per Btu of fossil-fue l input, and wo rry less about productivity per acre or per man. The drive to increase agricultural productivity leads to the replacement of low-yield species by newly developed high-yield species, which results in greater homogeneity of crops, that is, in a reduction in the d iversity of the genetic stock and consequently a greater vulnerabi lity to future pest and disease mutants. The increased vu lnerability o f the monoculture calls for even more protection by pesticides. In addition, more inputs of fertil izer and fresh-water irrigation are required by "green revolutions," wiih resulting problems of water pollution and shortage. In the words of agriculture expert Lester R. Brown, the question is not can we prod uce more food, bui what are the ecological consequences of doing so? A similar point was made long ago by Malthus, who observed that " It is not easy to conceive a more disastrous present, one more likely to plunge the human race in irrecoverable misery, than an unlimited facility for producing food in a limited space'' (Malthus, I 820, p. 227). Unlimited food would simply a llow a la rger population to run into the har~her limits of air and water scarcity. With limits on population and economic growth (i.e. , within a steady-state economy). free food, and free energy a.s well, would be a blessing. But in the current growth context they would be a curse; free energy would simply make it easier for a growth society to destroy the ecosystem. This consideration itself is a powerful argument against growthmania-any context that conve rts free energy and free food from a boon to a bane must e mbody some serious irrationalities. Although anyone who discovers how economically to control fusion will no doubt receive the Nobel prize and be: hailed as a benefactor of mankind, several perceptive physicists have privately expressed the hope that such a discovery may be delayed until such time as we have learned to limit our energy use. But no Nobel prizes are likely to be given to the proponents of low energy use! The Malthusian question is thus relevant for ene rgy: not can we produce more energy, but what are the ecological consequences of doing. so? And are the benefits worth the extra costs? And what source of cnerg.y will best serve man's total needs? Unfortunately, these questions not only are unanswered but remain largely unasked. Instead, we have asked suo.:h very short-sighted questions as "How can we most quickly convert lis· sion power from military to civ il ian uses?" The goal seems to be to maintain the historical 7 -percent annual rate of growth of electric power, which everyone should know is simply not maintainable for very long.. The utility companies have fina lly realized this and revised their demand estimates downward , but they are still committed to continuous growth at a slower rate. Fission has received top priority in governmenta l research and development, with fusion a poor second and solar energy a very poor third. Yet solar energy is by far the superior soun::e in that it is nondc·
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2 THE CONCEPT OF A STEADY-STATE ECONOMY



1 .:annot .. . r(gard the stationary state of c~pital and ... calm with the unaffected aver.;ion so generally man· ifesteo.l towards it by political economistS of the old school. 1 am inclined to believe that it would be, on the whole. a very considerable improvement on our present .:onJition. John Stuart Mill (1857)



What Is a Steady-State Economy? Economic analysis. or any analytic thought for that matter, must begin with what Joseph Schumpeter ( 1954) calls a "preanalytic vision" or what Thomas Kuhn ( 1962) calls a basic "paradigm." Analytic thought carves up this vision into pans and shows the relationship among the parts. If the analytic knife is wielded skillfully, the pieces will be cut cleanly along natural seams rather than torn raggedly, and the relations among the parts will be simple and basic rather than contrived and compleK. But prior to analytic thought there must be a basic vision of the shape and nature of the total reality to be analyzed and some feeling for where natural joints and seams lie, and for the way in which the whole to be analyzed fits into the totality of things. Our basic definitions arise out of this preanalytic vision, which li mits the style and direct ion of our thinking.
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The vision of the economy from which the steady-state concept arises is that of two physical populations-people and anifacts-existing as elemen ts of a la rger natural system . These physical populations have two important aspects. On the one hand, they yield services-artifacts (phys· ical capital) serve human needs, and so do other human beings . The body of a skilled worker or doctor is a physical asset that yields services both to the immediate owner of the body and to others . On the other hand, these populations require maintenance and replacement. People continually get hungry, cold, and wet, and eventually they die. Anifacts wear out and must be replaced. These two populations may be thought of as a fund, like a lake, with an outflow necessitated by death and depre· ciation, which can be reduced but never eliminated. The outflow is offset by an inflow of births and production which may exceed, fall short of, or equal the outflow. Consequently the fund 01 lake may grow, decline, or remain constant. From the physical nature of these populations, several things are apparent. Since, from the first law of thermodynamics, we know that matterenergy can be neither created nor destroyed, it is apparent that the fund of physical and human capital has some important relations with the rest of the world . The rest of the world is a source for its inputs of matterenergy and a sink for its outputs. Everything has to come from somewhere and go somewhere. "Somewhere" is in both cases the natural environment. The large r the Jake, the larger must be the outflow, because death and depreciation cannot be reduced beyond some lower limit, and consequently the larger must be the offsetting inflow. If there were no death or depreciation, then our " lake of capital" (to usc A. C. Pigou's phrase) would be a closed system rather than an open system and would be limited in its size only by the tota l amount of water, not by the conditions governing the flow of water through the total natural system. The second law of thermodynamics tells us that death and depreciation cannot be eliminated, so it is clear that our lake must remain an open system if it is to maintain a constant level. If inflow is less than outflow, the lake will eventually disappear; if inflow is greater than outflow, it will eventually contain all the water there is and will not be able to have any more inflow. But the outflow will continue and bring the lake down to some smaller equilibrium size which can be maintained by the natural hydrologic flows. However, the lake analogy fails in several important aspec ts. First. the fund of water in the lake is homogeneous, whereas the fund of people and artifacts is highly varied and complex . Second, the water entering the lake is both quantitatively and qualitatively equal to the water flowing out, assuming an equilibrium lake. But while the equilibrium lake of people and art ifac ts is maintained by an inflow of matter-energy equal in quantity to the out6ow, the two arc very different in quality. The maltcr-
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satisfaction depends on growth, nor in having used up all ultimate means. It is not necessary that marginal benefits fall all the way to zero nor that marginal costs rise to infinity but only that the two should become equal. The limit that results from their intersection, from the interaction of desirability and possibility, is the economic limit to growth. We do not satisfy ends in any arbitrary sequence but seek rationally to satisfy our most pressing needs first. Likewise. we do not use up means in any order but first e.\ploit the most accessible means known to us. The former fact gi,es rise to the law of diminishing marginal benefits, the latter to the law of increasing marginal costs. The marginal cost curve rises, the marginal benefits curve declines. At some point they intersect. Here we are at the intermediate range of the ends-means spectrum. where the economist's concepts are applicable. The activity in question, growth. should be carried only io the point at which marginal costs equal marginal benefits. Consider Figure 2. TB is a curve that shows the relation of tota l benefits to total stock (diminishing marginal benefits); TC shows the rela· tion of total cost to tota.l stock (increasing marginal costs). The slopes of the total cost and benefit curves measure, respectively. marginal costs and benefits. The vertical difference between the two curves measures ner benefits (TB minus TC ), which is a maximum at A . where marginal cost equals marginal benefit (the slopes of the tangents to the two curves are equal at A). Growth in stocks should cease at point A. which is the economic limit. At 8 the marginal benefit falls to zero (horizontal slope), so there would be no point in growing beyond B even if costs were zero. At point D the marginal costs of growth become infinite (vertical slope). so even if the benefits were very great growth in stocks would have to cease. C represents a kind of break-even point, at which the total benefits
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of past growth are exactly offset by the total costs. Between A and C the total benefits of past growth outweigh the total costs. Contrary to popular argument, the fact that, on the whole or on the average, the benefits of past growth still outweigh the costs is no reason for advocating more growth. We must be governed by current marginal costs and benefits, not past averages. Note, however, that the various limits need not occur in the order shown. Specifically, TC might become discontinuously venical before reaching point A, in which case the optimizing rule of marginal cost equal to marginal benefit is not adequate. But this analysis is too static, say the critics, and rightly so. Technical progress shifts the position of the cost curve, and changing wants shift the position of the benefits curve. Therefore, point A could move continually to the right, and we must chase it by growing. There are two replies to this argument. First, even though the curves shift apart, point A need not move to the right; it could stay the same or move to the left. It all depends on how the curves shift apart, because the location of point A is determined by the slopes of the curves, not by their positions. Growth advocates do not explain why they always assume that dynamic change in technology and wants will not merely shift the curves apari but also change their relative slopes so that point A will move to the righ1. This seems to be overspecifying the kinds of dynamic change permitted. The second reply is that, even assuming the particular kind of shift needed, there are limits to how far the curves can be sh.ifled. While it is true that technical progress can shift the cost curve down, it cannot do so without limit. Our analysis of ultimate means and the second law assures us that there are limits to the efficiency increase represented by a downward shift in cost curves. Similarly, our discussion of the Ultimate End leads us to expect a limit to the increase in benefits arising from material production beyond some point. In our current economy billions ore spent to artificially push up the benefits curve by stimulating new wants through noninformative advertising. The net result of all this expense may be actually to lower the true benefits curve, since the stimulated wants arc often meretricious. Likewise. billions are spent on research and development efforts to lower costs. The net result of these expendi· tures may often be to increase real costs by engaging in irresponsible technological ra.zzle-dazzle (e.g., nuclear power). Did the automobile reduce the costs of transport? Low resource prices resulting from rapid depletion will bias technology toward intensive usc of the scarcest factor. This has been the most common form of shifting the cost curve down, and it has purchased short-run efficiency at the price of sacrificing long-run efficiency. Chapter 4 will look more closely at the concept of efficiency. This is not to deny that the cost and benefit curves do shift, and that point A can move to the right. But the scarcity of ultimate means limits the downward shift of the cost curve, and the nature of the Ultimate End limits the upward shift of the benefits curve. There are limits to how far



apart th~ curv~s can shifl. Th~ slop~s of the two curves and the location of poim ...f JepenJ l'll the laws of diminishing marginal utility and in· c reasing margin:~! .:ost. However. su.:h diagrams are of heuristic value only. We have no na· tional ac.:ounting measures of either the cost or the benefits of growth, :~!though "e often treat GNP as a measure of benefits. The problem with Gi"P is rhat it adds tog~ther three very unlike categories: throughput, adJiti the march of science. This is the dominant view of current orthodox e.:onomic theory: only relative scarc ity mauers. • Turning now to re lative and absolute wants or needs, we can do no be n er than to quote the de finitions given by J. M . Key nes: :\ow it is true that the needs of human beings may seem to be insatiable. But they fall into two classes-those needs which are absolute in the sense that v;e feel them v;hatever the situation of our fellow human beings may be, and those which are relative in the sense that we feel them only if their satisfaction lifts us above, makes us fee l superior to, our fellows. Needs of tht second class. those which satisfy the desire for superiority, may indeed be insaciable: for the higher the general level. the higher still are they. But this is not so true of the absolute needs-a point may soon be reached, much sooner perhaps than we are all of us aware of. when these needs are satisfied in the sense that we prefer to devote our further energies to non-economic purposes [Keynes, 1931, p. 365]. This is a very clear and important distinction of concepts. The impor· tance lies in the fact that only one class of wants or needs is insatiable , namely, relative wants . Modem economic theory treats wants in general as insatiable, and refuses to make such distinctions as the above in orde r not to introduce value judgments into economic theory, thereby jeopardizing its coveted status as a '' positive" science. Even wants created by • Thatche denial of absolute scarcity was still do&ma in 1973 is evidenced by the papers in the section ~Natural Resources as a Constraint on Economic Growth," Amtricall E:conomic Rl'Virw. Papers and Proceedings, May 1973. Sec also the survey article, "The Environment in Economics" (Fisher and Peterson , 1976). which be&ins with the revealin& senlcnce, "Man has probably always worried about the environment because lie was o~u tota lly dependent on it" (emphasis supplied). tr we can see the absurdity of that statement we arc well on the way co the steady·statc paradigm.
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advertising are granted absolute status, Galbraith being the exceptional economist who proves the rule. By treating all wants on equal footing we are not, of course, avoiding value judgments. ln~tead, we are making a particularly inept value judgment, namely, that relative wants (the insatiable needs of vanity) should be accorded equal status in economic theory with satiable absolute wants, and thai wants in gener.tl should be considered insatiable. Most economists would deny that this is a value judgment. We do behave as if relative wants had equal status with absolute wants, (or so it is claimed), and economic theory, it is argued, merely describes this behavior without judging. However, always saying .. is" and never "oughtft tends to apologize for the status quo. The theory by which we try to understand our economic behavior cannot help but be an element in determining that behavior. The medium becomes the message. But even if we admit infinite wants, it does not follow that attempting infinite production via continuous growth is capable of satisfying infinite wants. Many wants simply cannot be satisfied by increasing aggregate production (relative wants), and many wants are rendered less capable of satisfaction by further growth (wants for leisure, wilderness, silence, etc.). Growth cannot overcome existential scarcity-the basic limits on our time, energy, attent ion, and devotion . Recognition of limits does not require rejection of the infinite wants dogma. But it should be rejected anyway, or at least confined to the class of re lative wants. The upshot is that in orthodoll: economics all scarcity is considered merely relative, while the class of all wants is accorded the insatiability of relative wants but is invested with the moral earnestness of absolute wants. The implication of the doctrines of the relativity of scarcity and the insatiabil ity of wants is growthmania. If there is no absolute scarcity to limit the possibility of growth (we can always substitute re latively abundant resources for relatively scarce ones), and no merely relative or trivial wams to limit the desirability of growth (wants in general are infinite and all wants are worthy of and capable of satisfaction by aggregate growth, even if based solely on invidious comparison). then ~growth forever and the more the better" is the logical consequence. It is also the reductio ad absurdum that exposes the growth orthodoxy as a rigo·rous exercise in wishful thinking. It is a brute fact, howeve r, that there is such a thing as absolute scarcity. and there is such a thing as purely relative and trivial wants. And, if these aspects are dom inant at the margin, the implication is the opposite of growthmania, namely, the steady-state economy. Nature docs impose an absolute general scarcity in the form of the laws of thermodynamics and tbe finitude of the earth. Low entropy is the common denominator of all useful things and is scarce in an absoluiC sense. The stock of terrestrial low entropy is limited in total amount. while the flow



of solar 1,1w entnlpy is limitc:o.l in its rate of arrival. These facts, in the faa of growing p'>pulati,Jn ano.l growing per-capita consumption, guarantee th.: e., isten.:.: am! in~reasing importance of absolute scarcity. Substitution is always of '1ne soun:e of low entropy for another. There is no substitute for low entropy itself, and low entropy is scarce. It may b.: objc.:teo.l that these physical limits do not constitute scarcity b.:.:ausc: low entropy is sup.:rabundant relative to our needs. But this obje.:tion loses pl3usibility when it is recognized that "our needs" induJ..- the job of running the entire biosphere-of powering the vast web of life-support set>·ices. As economic growth lowers the entropy (increases the order, reo.luces the randomness) of the human sector of the biosphere. it raises the entropy (reduces the order, increases the randomness> ol the nonhuman sector. The increase of order in one sphere is comp.:nsated by a reduction of order in the other sphere, and the second law tells us that for the two sectors taken together there is a net reduction in ord.:r. But in increasing the entropy of the nonhuman part of the biosphere we interfere with its ability to function, since it also runs on low entropy. The fact that such interferences are now much more noticeabl.: than in the past indicates that low entropy is increasingly scarce. Absolute scarcity is becoming more important. On.: of the major differences between absolute and relative scarcity is that th.: price system handles the latter admirably but is, by itself. largely powerless against the former. Correctly adjusted relative prices allow us to bear the burden of absolute scarcity in the least uncomfortable manner. But even an efficiently borne burden can eventually become too heavy. When the relative price of the relatively scarce resource rises, as it eventually will, it induces the substitution of relat ively abundant resources . Price cannot deal with absolute scarcity because it is impossible to ra ise the relative prices of all resources in general. Any attempt to do so merely raises the absolute pr ice level, and instead of substitution (What substitute is there for resources in general , for low e ntropy?) we merely get inflation . Maybe that is one of the root causes of inflation in advanced economies. Perhaps we respond to increasing absolute scarcity as if it were relative scarcity, that is, by trying to raise the relative price of everything. To the exte nt that inflation results , greater money price increases are requ ired to achieve a given relative price increase, present consumption is speeded up, and the increase in absolute scarcity becomes self-feeding. Given the large measure of monopoly power in our economy and the tendency of each power group to protect and extend its relative share of total income, then any price increase for whatever reason becomes amplified and generalized as other prices are marked up to protect profits and incomes from the eroding effects of the first price increase. Be that as it may, the inabil ity of the price system to deal with absolute scarcity is probably another reason for orthodox economics'
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having wished it out of eKistence. Mahhus has bet:n buried many t imt:s, and Malthusian scarcity with him. But as Garren Hardin re marked, anyone who has to be re buried so often cannot be entirely dead . The same exclusive focus on relative scarcity leads economists to the advocacy of "internalization of externalities" via pollut ion taKes as the suffic ient cure for environmental ills . In the words of economist Wilfred Beckerman: "The problem of environmental pollution is a simple mauer of correc ting a minor resource misall oca tion by means o f pollution charges .. . " (1972, p. 327). But internalization is insufficient in that it acts onl y on relative prices. Growth in population and per-capita consumption lead to increasing absolute scarcity, which is manifested in the increasing prevalence of eKternal costs. To charge these external costs to the particular resources and activities within the total interrelated system that seem most d irectly responsible for them is a good fine-tuning policy for bearing the burden most efficiently and inducing substi tut ion. But it does not stop the increase in absolute scarcity resulting from continuing population growth and growth in per-capita consumption. The price system could halt growth only if it were possible to raise the relative price of everything (i.e., relative to total income). But this is impossible, s ince one man's price is another man's income, so that, in the aggregate, supply generates its own demand, as Say's Law tells us. Aggregate income , if spent, is always sufficient to purchase whatever is produced, regard less of prices. And if aggregate demand should lag a bit, then Keynesian policy is there to make up the difference. Aggregate physical limits must be placed o n the causative factors o f population and per· capita consumption growth , wi th the price system ach ieving the finetun ing adjustment within those limits. (This will be further discussed in Chapter 3.) Internaliz ing externalities into relative prices deals only with re lative scarci ty, not at all with absolute scarcity. Orthodox economics has treated all scarci ty as relative, so natu rally it considers internaliza. lion of externalities to be the who.le answer. But of course it is not. At some point, a bsolute scarcity makes growth impossible, and , qui te independently, at some (probably earlier) point, further sat isfaction of the sci f-cancelling relative wants o f van it y makes growth either futile or undesirable. Either case is, by itself, a sufficient argument against the apotheosis of growth. Clearly, both the relative and the absolute aspects of both scarcity and wants exist and are important. But their relative importance has undergone an evolutionary change. AI low levels of population and low per-capita consumption there was liulc need to worry about absolute scarcity. In add ition, since only basic ahsolute wants could be satisfied, there was no possibility o f rel ative wants hccoming dominant (e~cept for elite minorities). But this situation has hccn reversed by a long period of growth. At the current margin. relative " 'ant s are dominant, and absolute scarcity can no longer be ignored. To catch
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up with this tlialectil·al change in the real world, we need a new economic theory that recognizes absolute scarcity and relative wants (and their increasing tlominancc: at the: margi n), and consequently shifts its perspective from growthmania to the: steady sta te. The .:ontinuc:J C:.'listc:n.:e of unsatisfied absolute wants among the poor is more an argument for redi!tribution than for further growth. Further growth Jc:Ji.:ated mainly to the satisfaction of relative wants faces a grave clikmma. If the aggregate growth is evenly distributed. then the satisfaction of the: rdati\·e wants will be cancelled out, because everyone cannot improve his position relative to everyone else. But to avoid the cancelling c:ffc:.:t, those who are already relatively well off must become relatively bener off. that is. inequality must increase. Beyond some point, growth in the: pursuit of relative want satisfactions must lead either to increasing futil ity, increas ing inequality, or a mixture of both.



Underlying Value Assumptions of the SSE Our discussion of the steady state has been based on some fundamental assumptions of a physical and moral nature. The biophysical assumptions (the rirst and second laws of thermodynamics and the complex evolutionary adaptation of the biosphere to a fixed flow of solar energy) have already been discussed. The moral or ethical assumptions have been alluded to, but they merit more explicit discussion . Nearly all traditional religions teach man to conform his soul to reality by knowledge, self-discipline, and restraint on the multiplication of desires, as well as on the lengths to which he will go to satisfy some desire. The modem religious attitudes of technological scientism and growth· man ia seek, after the manner of magic, to subjugate reality and bend it to the uninstructed will and whim of some men, usually to the unmeasured detriment of other men. We often forget that what we call the increasing dominance of man over nature is really the increasing dominance of some men over other men, with knowledge of nature serving as the instrument of domination (Lewis, 1946). This may not be intentional or always a bad thing, but it should be recognized for what it is. There is a limit beyond which the ex tra costs of surrendering control over our lives to the experts becomes greater than the extra benefits. For scient ism and growthmania there is no such thing as "enough," even on the mateda l plane. Indeed, the whole idea seems to be to try to till a spiritual void with material commodities and technological razzle-dazzle. The usual objection to limiting growth, made ostensibly in the name of the poor, only illustrates the extent of the void because it views growth as an alternative to sharing, which is considered unrealistic. For the traditional religious attitude, there is such a thing as material sufficiency, and be· yond that admittedly vague and historically changing amount, the goal of
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life becomes wisdom, enjoyment, cultivation of the mind and soul, and community. It may even be that community requires a certain degree of scarcity, without which cooperation, sharing, and friendship would have no organic reason to be, and hence community would atrophy. Witness the isolated self-sufficiency of households and Jack of community in affluent middle-class suburbs. The role of money fetishism in supporting the ideology that there is no such thing as enough has been noted by Lewis Mumford: Now, the desire for money, Thomas Aquinas points out , knows no limits, whereas all natural wea.llh, represented in the concrete form of food, cloth· ing , furniture, houses, gardens, fields, has definite limits of production and consumption, fixed by the nature of the commodity a nd the organic needs and capacities of the user. The idea that there should be no limits on any human function is absurd : all life exists with in very narrow limits of temperature, air, water, food; and the notion that money alone , or power to command the services of other men, should be free of such definite limits is an abberation of the mind . The desire for limit less quanlitie s of money h3s as little relevance to the welfare of the human organism as the stimulation of the "pleasure cen1er" that scientific experimenters have recently found in the brain. This stimulus is subjectively so rewarding, apparently, that animals under observation will· ingly forgo eve ry other need or activity, to the point of starvation, in order to enjoy it [Mumford, 1966, p. 276).



Has growthmania, aided by money fetishism, become a kind of plea· sure center in our collective brain that is so much fun to stimulate that we willingly sacrifice objective organic well-being and viability to a self· indtJCed, subjective good feeling? This may be carrying an analogy too far, but the story of King Midas as well as the opposition of the medieval scholastics to interest indicate that thinking people of all ages have been suspicious of any notion implying the limitless growth of wealth. As Frederick Soddy pointed out, compound interest is the law of increase of debt, not wealth: Debts are subject to the laws of mathematics rather than physics. Unlike wealth which is subject to the laws or thermodynamics, debts do not rot with old age and are not consumed in the process of living. On the contrary they grow at so much percent per annum, by the well-known mathematical law> of simple and compound interest. . . . As a result of this confusion between wealth and debt we arc inl'itcd to contemplate a millennium where people live on the interest or the ir ntutual indebtedness (Soddy, 1926, pp . 68 , 89).



Another ethical first principle is a sense of stewardship for all of creation and an extension of brotherhood to future generations and to subhuman life. Clearly, the first demands on brotherhood arc those of presently existing human beings who do not enjoy material sufficic11cy. The answer to a failure of brotherhood is not simply more growth but is
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hl b.! found mainly in more sharing and more population control. Both sharing and population control an: m:cessary. Without population control. sharing will simply make everyone .:qually poor while driving other spc..:i.:s to c:."in.:tion. Without sharing, population control will at best reduce tho:: number of the poor but will not eliminate poverty. Both sharing :~nt.l populatit'n control are basically moral problems, whose solutions n:quire sound v:~lues far more than clever techniques. The virtue of humility is also high on the list of moral first principles. Mu.:h of the drive to convert the ecosphere into one big technosphere comes from tho:: technological hubris of quite ordinary men , who think that the: st·iuiJ b.: governed by values of enough ness, steward· ship. humility, and holism, then it follows that altitudes of "more forev.:r, " ··apres moi /e deluge." technical arrogance , and aggressive analytio:al reductionism-all important components of growthmaniamust b.: rejected . Again the proposition is obvious. which is too bad, b.:cJUSI! it it r.~quired a difficult mathematical proof probably more people would a.:.:ept it! The one thing about truisms that we should never forget is that they are. after a ll. true.



REFERENCES Barnw. Harold, and Chandler Morse. Scarcity and Growth. Baltimore: Johns Hopkins Universi1y Press. 1963. Btd:trman . Wilfred. "Economis1s. Scien1is1s, and Environmental Ca1as1rophe," O.rford Economit: Papus. November 1972, 327-344. Boulding. Kenneth E . "The Economics of 1he Coming Spaceship Earth," in H. Jarrell, ed. , Environmental Qualify in a Growing Economy. Baltimore: Johns Hopkins University Press. 1966. Cook. Earl. Man. Enugy. Society. San Francisco: W. H. Freeman. 1976. Daly, Herman E . "The Economics of the Steady State," American Ec-onomic Re•·i11w. !vhy 1974, 15-21. Daly. Herman E. "On Economics as a Life Science, " Journal of Politit:ul Economy. May/June 1968, 392- 406. Eddington. Arthur. The Nature of the Physical World. New York: Cambridge University Press. 1953. Fisher. Anlhony C .. and Frederick M. Peterson. "The Environment in Ecooom· ics: .... Survey," Journal of Ec-onomic Litutllllre, March 1976, 1-33. Fisher, Irving. The Nature of Capital and Income. London: Macm illan, 1906. Geo rgescu·Roegen. Nicholas . "Economics and Mankind's Ecological Problem." in Joint Economic Committee of the Congress of the United States. U.S.



Economic Growth from 1976 to 1986: Prospects. Problems. and Patterns. Vol. 7. Washing1on. D.C.: U.S . Government Print ing Office , December 17, 1976. Georgescu-Roegen, Nicholas. The Entropy Law and the Economic Proress . Cambridge. Mass.: Harvard University Press. 1971. Hu~ley. Aldous. The Puemtial Philosophy. New York: Harper & Row, 1944. Jevons. W. S . The Theory of Political Economy. London: Macmillan, 1924. Keynes, J. M. "Economic Possibilities for Ou r Grandchildren," in Essays in Pusuasion. New York : Norton . 1963. Kuhn. Thomas . The Structure of Scientific Revolutions. Chicago: University of Chicago Press, 1962. Lewis , C. The Abolition of Man. London: Macmillan, 1946.



THE CONCEPT Of A STEAOY·STATE ECONOMY I 49



Lotka, A. J. Eirmrnts of Marh~mari~al Biology. New York : Dover. 1956. Previously published in 1925 under the title £1rm~nts of Pityskal Biology. Mill, John Stuan. On Uberty. Chicago: Encyclopedia Briuanica Great Books. 1952. Originally published in 1859. Mishan, E . J. "Growth and Anti-Growth : What Arc the Issues?" Clwlltnge, May/June 1973. Mumford. Lewis. The Myrh of 1h~ Ma~hiM. New Yorit: Harcourt Brace Jovano vich. 1966. Niebuhr, H. Richard . Tht Kingdom of God irr Amtrica. New York : Harper&: Row, 1937. Pigou, A. C. Tht Economics of Welfare, 4th ed. London : Macmillan, 1932. Ruskin. John . "Unto This Last." in Lloyd J. Hubenka , ed ., Four Essays orr Iht First Principles of Poli1kal Economy. Lincoln: University of Nebraska Press, 1967. Originally published in 1860. Schlipp, P. A .. ed. Alben Eirrsltin: Philosophtr Scitrrtisr. Vol. 7. New Yorit : Harper &: Row, 1959. Schumpeter, Joseph. Hislory of Economic Analysis. New Yorit: Oxford Univer· sity Press, 1954. Soddy, Frederick. Cartl•sian Economics: Tht Bearing of Physical Scitnu Upon Stau Sttwurdship. London: Hendersons. 1922. Soddy, Frederick. Wealth, Virtual Wral1h and Dtbr. London: George Allen and Unwin, Ltd., 1926. Wood well, George M. "Shon-Circuiting the Cheap Power Fantasy," Natural Hiswr.1~ October 1974.



3 INSTITUTIONS FOR A STEADY-STATE ECONOMY



If ~l)u jump out or an airplane. you are ~ner off with a parachute than an altimeter. Ro~rt Allen (197))



Drawing blueprints for future societies is a favorite pastime of intellectuals and dreamers. and it is often dismissed as a waste of time. Detailed blueprints no doubt are a waste of time judged by the likelihood that future people will precisely follow their specific impositions. But a general oulline or image of a desirable future is an absolute logical necessity for any kind of policy that is not a mere repetition of past practices. Indeed. even such repetition tacitly assumes a desirable image of the future that is identical to the present, and that image, if spelled out in detail. has as small a chance of fulfillment as any other. The following speculations represent a general outline rather than a detailed blueprint and are meant to show that the desirable image of a steady-state economy is feasible. There are perhaps better means for attaining it than the institutions I suggest, but a start must be made somewhere. We will first consider the question: Could a steady-state economy function if people accepted it'? Then we will speculate on the separate question: How likely are people to accept it'? These questions should not be confused, because
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they arc quite independent, except that a prior demon~triltion that ~orne· thing could work if accepted may increase its likelihood of being ac· cepted . There are plenty of workable schemes that for good reason~ are not acceptable, and contrary to rational expectation, there are unwork· able schemes that are politically acceptable, for example, Project Jnde· pendence. Three inst itut ions for attaining and maintaining a steady-state econ· omy are outlined. These institut ions build on the existing bases of the price system and private property and are thus fundamentally conser· vative, but they are extended to areas previously not included: control of aggregate births and control of the aggregate throughput. Property rights and markets are ex tended to these vital areas in order to stabilize population and capital stock. Moreover, control is exercised in the form of aggregate p hysical quotas, since, as argued in the last chapter, price controls deal only with relative scarcity and cannot li mit the increase of absolute scarc ity. Markets allow these quota rights to be allocated effi. cien tl y. Extending the discipl ine of the ma rket to s uch vital areas of life makes it urgent to esta blish the institutional preconditions of mutually beneficial exchange, namely, to limit the degree of inequality in the distribution of income and wealth and to limit the size and monopoly power o f corporations. The guiding design princ iple for the three institutions is to provide the necessa ry socia l control with a minimum sacrifice of personal freedom, to provide macrostability while allowing for mic rovariability, to combine the macrosta tic with the microdynamic. To do otherwise, to aim for microstability and cont rol is likel y to be self-defeating and to result in macroinstability, as the capacities for spon ta neous coordination, adjustment, and mutation (wh ich always occur on the micro level) are stifled by central planning with its inevitable rigidities and information losses. The micro is the domain o f indeterminacy, novelty, and freedom. The macro, or aggregate, is the domain of determinacy, predictability, and control. We should strive for macrocontrol and avoid micromeddling. A second desig n principle, cl osely related to the first, is to maintain considerable slack between the actua l envi ronmental load a nd the max imum carry ing capacity. The closer the actua l approaches the ma ximum the less is the margin for error, and the more rigorous, finely tuned, and microoricntcd our controls will have to be. We lack the knowledge and ability to assume detailed control of the spaceship, so therefore we must leave it on "au· tomat ic pilot," as it has been for eons. But the automatic pilot only works when the actual load is small relative to the conceivable maxi· mum. A third important design principle for making the trans itimy in the previous chapter, the "h1,·h srods ,,f physi.:al \Walth and p~oplc: should be stabilized \\aS ll•>i sp.:l'itkd. t>cyonJ SLlfnc "suflkient, sustainable level.'' Naturally. "'-' "''uld lik~ ''' be: at>k w ddino: an optimum level of population anJ :mifJ,· ts. If this Cl.luld be: done, it would immediately follow that, ,>nee ha' ing rcach.:J the optimum lewis, the optimum growth rates of pt>pul.1tk>n and ph~ skat ,·a pi tal would b.: zero. It is very difficult, proba· bl~ imp.>ssit>k. ro define such an optimum level. Some people go on to :~rguc that unkss we ,·an specify the optimum it makes no sense to ad,,>.:atc: a SSE. That is not so. Stability and viability are more important than. and k>gi,·ally independent of, questions of optimality. If we knew the prel'ise ''Ptimum without knowing how to be stable at that ''ptimum . it Wl>uld profit us nothing. It would merely enable us to recognize anJ wa,·e g,>odbye to the optimum as we grew through it. If we knew ho" .,, to-e stable wirhout knowing the precise optimum, it would profii us a grl.'at deal. Survival requires limiting physical growth, achieving stability. Optimality is nice, but feasibility is essential. Furthermore, the actual levels f P''Pulation and artifact stocks are historically given, at least in i t i:~ll~. \\'e must learn to be stable at e)(isting or nearby levels, simply b.:c:1usc: that is where we are. Later we can chase the optimum. II it is required that the optimum levels chosen for the United States be generaliZJble to the whole world and to many fut ure generations, then in all likelihood we will have to reduce our current population, stock of artifacts. and the ir associated maintenance throughput. The question of optimum is so difficult because it requires that we simultaneously decide the size of population, the standards for per-capita resource use, the relevant time period, and the kinds of technology. There are trade-offs among the four issues. Obviously, we could choose many people at low per-capita resource use or fewer people at higher per-capita use rates. We could choose many people and high per-capita use for just a few generations. We could reject certain technologies as socially unacceptable and accommodate our numbers and consumption to fit the capacity of accept· able technologies. Before we argue about these trade-offs. the first issue remains to stop the momentum of growth and to learn to run a stable economy at historically given initial conditions. These given conditions may be far from optimal. Maintaining existing levels may requ ire onerous technologies and a short life for the system. But we cannot go into reverse without first coming to a stop. Step one is to achieve a SSE at existing or nearby levels. Step two is to decide whether the optimum level is greater or less than present levels. This decision involves the trade-offs mentioned, which in turn depend on our value judgments regarding posterity, technology, and the worth of material consumption beyond some level of sufficiency. My own judgments on these issues lead me to think we have overshot the optimum. But even those who think we have not yet reached I.:' .:I
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che oplimum should be inceresced in learning 10 live in a SSE before reaching lhe oplimum. Ocherwise we would not know how to May a1 1he opcimom once we arrived. To argue chat we must first know the optimum and arrive at it before learning to be scable is a classic case of the bes1 being 1he enemy of che good . f(:onomist Michael Goldberg (1976) has made a similar point in dis· tinguishing two concep1s of scabilicy. Equilibrium-cencered stability is poinl orienled and maximizes speed of return 10 the optimum poinl after discurbance. Boundary-orienced slability, on the other hand, maximizes che range of discurbances chat can be encoumered withouc pushing lhe syslem beyond a sec of feasible boundaries. In boundary-oriented stabilily, generality of resilience takes precedence over speed of adjustment, and "satisficing" takes precedence over optimizing. Equilibriumcentered stability auempls 10 reduce all uncertainty to measurable risk and include il in the optimizing calculus. Boundary-oriented stabilicy recognizes pure uncenainty (unpred.ictable novelly) and, in so far as possible. prepares to be surprised by leaving open a range of options that would be considered wasteful from 1he optimizing view. The equilibrium-centered view concentrates on finding the peak of the mounta in as quickly as possible. The boundary-oriented view builds fences along the edges of all chasms and argues that all the fenced-in high area is worth preserving because someday it might get very cold and windy on the peak . Boundary-oriented stability tends to minimize fu1ure regrets rather than maximize present satisfaction. The policies 10 be advocated below aim at boundary-oriented stability. The kinds of institutions required follow direc1ly from the definition of a SSE: constant stocks of people and artifacts maintained at some chosen, sufficient level by a low rate of lhroughput. We need (I) an institution for scabilizing population (transferable birth licenses); (2) an inslilu· tion for stabilizing the s1ock of physical artifacts and keeping throughput below ecological limits (depletion quotas auccioned by the government); and (3) a dislributist insl itulion limiling the degree of inequality in the distribulion of constant stocks among the conslanl population (maximum and minimum limits 10 personal income and a maximum limil to personal wealth). In discussing each instilution separately, il will be convenient 10 begin with the last menlioned of the three.



The Distributist Institution The critical inslilulion is likely to be the minimum and maximum limits on income and the maximum limit on weahh. Wichout some such limits, privale property and the whole markcl economy lose !heir moral basis, and there would be no strong case for ex lending I he market 10 cover birth
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quotas and depletion quotas as • means of institutionalizing environmental limits. E.,l·hange relations are mutually beneficial among relative equals. EJtchang.: bo:tween the powerful and the powerless is often only nominally ,·oluntary and can easily be a mask for exploitation, especially in the labor market, as Marx has shown. There is consitkr.lble political support for a minimum income, fi. nan others l Quoted i.n McClaughry, 1974, p. 31).



Clearly, Locke had in mind some maximum limit on propeny. even in the absence of general scarcity. Locke assumed, reasonably in his time, that resources were superabundant. But he insisted that the right to prope rty was limited. Growing resource scarcity reinforces this necessity of limits. Some of the correlates of this view of private property are listed by McCiaughry: Properly should be acquired through personal effort: il is a reward for diligent industry and fair dealing. An inheritance or windfall may look and feel like property, and even be used as property, but it lacks this essence of reward for personal effort. Property implies personal control and individual responsibility. Where lhe putative owners are far removed from the men who make the decisions about the use of their wealth, this aspect or personal and individual responsibility is absen«, and this wealth becomes something less than 1ruc property. Propeny is relative to huma11 nud, That which is accumulated beyond an amount necessary to suffice for the human needs of its owner and his family is no longer propeny, but surplus wealth. Although to own a home and a car is to own property, and although posses.;ion or lhese consumer goods may have importanl effects upon the owner and his community, Locke and his successors thought of properly as productive-yielding goods or services for exchange with o1hers i.n the community -concen1ra1ed wealth means concentrated power-power to dominate other men, power to protect privilege, power to sliOe lhe Amer ican Dream [Me· Claughry. 1974, p. 32).



Maximum limits on income and wealth were an implicit part of the philosophy of all the promi nent stalesmen of early America except Alexander Hami.lton. Maximum income and wealth would remove many of the incentives to m11nopolistie practices. Why conspire to corner markets, fix prices, and so forth, if you cannot keep the loot? As for labor, the minimum income
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would enat>lc: th.: outlawing of stril..c:s. which are rapidly becoming intola~bly e.\jlhlit:ith·e of th.: g.:neral public. Unions would not be needed as a means of nfrt>nting the pow.:r of conc.:ntrated wealth, since weahh would no lt>nger be! n.:c:ntr.ued. Indeed, the worke rs would have a share of it and thus would not be at tho: mercy of an employer. In addition, some limit on ,·orporate size would be needed, as well as a requirement that all cvrporJte prolits be distributed as dividends to stockholders. With no large Ct>m:entr.uions in wealth and income, savings would be smaller and w,>uld truly represent abstinence from consumption rather than surplus remaining aiter satiation. There would be less t:llpansionary pres· sun: iw m Ia rgc: amounts of surplus funds seeking ever new ways to grow t".,ponenu:~lly and leading to either physical growth. inflation, or both. The minimum income could be financed out of general revenues, which. in aJJition to a progressive income tall within the income limits, would also in.:luJc: revenues from the depletion quota auction (to be discu$~d below). and tOO-percent marginal tall rates on wealth and in.:omc abv\"e tho: limits. Upon reaching the mallimum, most people would d.:,·ote their further energies to noneconomic pursuits, so that conlis.:Jtory re\"enues would be small. But the opportunities thus forgone by the wealthy would be ava ilable to the not-so weahhy, who would still be paying taxes on their increased earnings. The effect on incentive would be negative at the top but positive at lower levels, leading to a broad.:r participation in running the economy. If the muimum and min imum were to move so close together that real differences in effort could nor be rewarded and incentives were insufficient to call forth the talent and effort needed to sustain the system, then we should have to widen the limits again or simply be content with the lower level of wealth that could be maintained within the narrower distributive limits. Since we would no longer be anxious io grow, the whole question of incentives would be less pressing. There might also be an increase in public service by those who have hit the ma.llium. As Jonathan Swift argued: In all well·instituted commonwealths, care has been taken 10 limit men's possessions; which is done for many reasons, and, among the rest, for one which, ptrhaps. is not often considered; that when bounds are set 10 men's desires. alter they have acquired as much as the laws will permit them. their private interest is at an end, and they have nothing to do but to lake care or the public [Swift. t958, p. 1003].



Transferable Birth Licenses This idea was first put fotward in 1964 by Kenneth Boulding (1964, pp. 135-136). Hardly anyone has taken it seriously, as Boulding knew would be the case. Nevertheless. it rema ins the best plan yet offered, if the goal is to anain aggregate stabi.lity with a minimum sacrifice of individual
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freedom and variability. II combines macrostability with microvariability. Since 1964 we have experienced a great increase in publ ic awareness of the population e~tplosion and an energy crisis, and we are now e~tperienc· ing the failures of the great "technological fi~tes " (Green Revolution, Nuclear Power, and Space). This has led at least one respected demog· rapher to take Boulding's plan seriously, and more will probably follow (Heer, 1975). So many people react so negatively to the birth license plan that I should emphasize that the other two institutions (distributive limits and depletion quotas) do not depend on it. The other two proposals could be accepted and the reader can substitute his own favorite population con· trol plan if he is allergic to this one. The plan is simply to issue equally to every person (or perhaps only to every woman, since the female is the limitative factor in reproduction, and since maternity is more demonstrable than paternity) an amount of reproduction licenses that corresponds to replacement fertility. Thus each woman would receive 2.1 licenses. The licenses would be divisibl e in un its of one-tenth, which Boulding playfully called the "deci-child." Possession of ten deci-ch ild units confers the legal right to one birth. The licenses are freely transferable by sale or gift, so those who want more than two children, and can afford to buy the extra licenses, Clr can acquire them by gift, are free to do so. The original distribution of the licenses is on the basis of strict equality, but exchange is permitted, leading to a reallocation in conformity with differing preferences and abilities to pay. Thus distributive equity is achieved in the original distribution, and al· locative efficiency is achieved in the market redistribution . A slight amendment to the plan might be to grant 1.0 certificates to each ind ividual (or 2.0 to each woman) and have these refer not to births but to "survivals." If a female dies before having a ch ild, then her certificate becomes a part of her estate and is willed to someone else. for example, her parents, who either use it to have another child or sell it to someone else. The advantage of this modification is that it offsets exist ins class differentials in infant and child mortality. Without the modification, a poor famil y desiring two children could end up with two infant deaths and no certificates. The best plan, of course, is to eliminate class differ· ences in mortality, but in the meantime this modification may make the plan initially easier to accept. Indeed, even in the absence of class mor· tality differentials the modification has the advantage of building in a "guarantee. " Let us dispose of two common objections to the plan. First, it is argued that it is unjust because the rich have an advantage. Of course the rich always have an advantage, but is their advantage increased or decreased by this plan? Clearly it is decreased. The effect of the plan on income distribution is equa lizing because (I) the new marketable asset is distrib·
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ut.:J O:f :11! these social parameters governing tenuous chains of •a use and dfc:.:t quite unnecessary. If the right to reproduce were directly limited by the marketable license plan, then the indirect measures would bc:.:ome me:1ns o f at.ljusting to the direct constra int. For example, with reJu.:ed ..:hildbc:aring. women would naturally find other activities. The .id\':lntage of the direct approach is that individuals would be free to nJJkl! their own personal specific adjustments to the general objective ..:o nstraint, rather than having a whole set of specific constra ints imposed on them in the expectation that it would force them indirectly to decide to do whJt objectively must b.: done. The direct approach is more efficient and no more .:oc:r..:ive. Bur the direct approach requires clarity of purpose and frank objecti"es, which are politically inconvenient when commitment to the objective is halfhearted to begin with, There is an understandable reluctance to couple money and reproduction-somehow it seems ro profane life. Yet life is physically coupled to increasingly scarce resources, and resources are coupled to money. If population growth and economic growth continue, then even free resources. such :~s breathable air, will become either coupled to money and subject to price or allocated by a harsher and less efficient means. Once we accept the fact that the price system is the most efficient mechanism for rationing the right to scarce life-sustaining and life-enhancing resources, then perhaps rathe r than "money profaning life" we will find that "life sanctities money." We will then take the distribution of money and itS wise use as serious matters. It is not the exchange relationship that debases life (indeed, the entire biosphere runs on a network of material and energy exchanges) , it is the underlying inequity in wealth and income beyond any iunctiona l or ethical justification that loads the terms of free exchange against the poor. The same inequality also debases the "gift relationship," since it assigns the poor to the status of a perpetual dependent and the rich to the status of a weary and grumbling patron. Thus gift as well as exchange relationships require limits to the degree of inequality if they are not to subvert their legitimate ends. The sharing of resources in general is the job of the distributist institution. Allocation of particular resources and scarce rights is done by the market within the distribution limits imposed. In view of the fact that so many liberals, not to mention the United Nations, have declared it to be a human right to have whatever number of fl\.llll
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children the parents desire, it is worthwhile to end th is discus,ion with a statement from one of the grea test champions of liberty who ever Jived , John Stuart Mill: The fac1 iiself, of causing lhe existence of a human being, i~ one of lhe most respo nsible actions in the range of human li fe. To undertake rhis responsibiliry-ro bestow M life which m~y be either b curse or a ble~>ing unless lhe being on whom it is 10 be besrowed will have a1 least the ordinary chances of a desi r~ble existence, is a c rime againsr thai be ing. And in a country either over-peopled, or threa rened with being so, to produce ch ildren , beyond 1 very small number, with the effect of reducing rhe reward of labor by their competilion, is a serious offence againsl all who li ve by the remuner· ar io n of their labo r. The laws which, in many counuies on !he Con1inen1, forbid marriage unless !he panics can show rhat they have the means of supponing a family, do no! exceed rhe legitimare powers of the State: and whelher such laws be expedient or nor (a question mainly depe ndem on local circumstances and feelings), they are not objeclionable as violations of li b· erty. Such laws a re interferences of the S1a1e to p revent a mischie\'Ous act- an aCI inju rious to others, which ought 10 be a subjecl of reprobalion a nd socia l sligma, even where il is not deemed expedient to superadd leg al punishment. Yel !he current ideas of liberty, which bend so easily 10 real infringemenls o f the freedom of !he individual in things which concern only h imsel f, would repel the anempt 10 p ur any reslraint upon h is inclinalions when the consequence of !heir indulge nce is a life or lives of wrerchedncss and depravily to the offspring, with manifold evi ls to those sufticiendy within reach to be in any way affected by their acrions [Mill , 1952, p. 319).



Depletion Quotas The strategic po int at which to impose control on the throughput flow seems to me to be the rate of depletion o f resources, pan icularly nonrenewable resources. If we limi t aggregate depletion, then, by the law of conservation of matter and energy, we will al so indirectly limit aggregal c pollution. If we limit throughput ftow, then we a lso indircclly limit the size of the stocks mainta ined by that flow. Entropy is at its minimum at the input (deplet ion) end of the throughpu t pipeline and at its max imum at the output (pollution) end. Therefore, it is physically easier 10 monitor and control depletion than pollut ion-there a re fewer mines, wells, and ports than there are smokestacks, garbage dumps, and d rainp ipes, not to ment ion such d iffuse emiss ion sources as runoff of insect icides and fertilizers from fields into rivers and lakes and auto exhausts. Land area devoted to mining is only 0.3 percent of tota l land a rea (Nat ional Commission on Material s Policy, 1973). Given that there is more leverage in inte rvening at the input end, should we inte rve ne by way of taxes or quotas? Quot as, if 1hey arc
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auctic>nc:J by the gowrnmc:m rather than allocated on uonmarket criteria, have ;an important net advant01g.: over taxes in thor they definitely limit a~~r~s.arc: thr,>ughput, whil:h is tho: quantity to be controlled. Taxes tX· ill be! a one-shot reduction in aggregate physical throughput but not a limir ro its furure growth. A credit expansion by the banking sector, an increls.: in ,·elocity of circulation of money, or deficit spending by the governm.:nt for other purposes could easily offset even the one-shot redu.: tion induced by taxes. Taxes can reduce the amount of depletion and pollution (throughput) per unit of GNP down to some irreducible minimum. but taxes provide no limit to the increase in the number of units of GSP (unless the government runs a growing surplus) and therefore no limit to aggregate throughput. The fact that a tax levied on a single resource could, by inducing substitution, usually reduce the throughput of that resoun:e very substantially should not mislead us into thinking that a general tax on all or most resoun:es will reduce aggregate throughput (fallacy of composition). Recall that there is no substitute for low-entropy maner-energy. Finally, it is quantity that affects the ecosystem, not price, and therefore it is ecologically safer to let errors and unexpected shifts in demand result in price fluctuations rather than in quantity fluctuations . Hence quotas. The same point can be made in another way. Suppose the government taxes automobiles heavily and that people take to riding bicycles instead of cars. They will save money as well as resources (Hannon, 1975). But what will the money saved now be spent on? If it is spent on airline tickets, resource consumption would increase above what it was when the money was spent on cars . If the money is spent on theater tickets, then perhaps resource consumption would decline. However, this is not certain, because the theater performance may entail the air transport of actors, stage sets, and so on. and th us indirectly be as resoun:e consumptive as automobile expenditures. Jr people paid the high tal\ on cars and cominued buying the same number of cars, then they would have to cut otiler items of consumption. The items cut may or may not be more
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resource imens ive thQn the items for which the government spends the revenue. If the revenue is spent on 8-1 bombers, there would surely be a net increase in resource consumption. The only way to be sure that resource consumpt ion will, in fact, be limited is directly to impose aggregate quantitative limits on resource e)(traction and let prices allocate or ration the fi)(ed aggregate among firms. Pollution tues would provide a much weaker inducement to resourcesaving technological progress than would depletion quotas, since, in the fanner scheme, resource prices do not necessarily have to rise and may even fall. The inducement of pollution taxes is to "pollution avoidance," and thus to recycling. But increased compet ition from recycling industries, instead of reducing depletion, might spur the e)(tractive industries to even greater competitive efforts. Intensified search and the development of technologies with still larger jaws could speed up the rate of depletion and thereby lower short-run resource prices. Thus new extraction might once again become competitive with recycling. leading to less recycling and more depletion and pollution-e)(acily what we wish to avoid. This perverse effect could not happen under a depletion quota system. The usual recommendation of pollution taxes would seem, if the above is correct, to intervene at the wrong end with the wrong policy tool. Intervention by pollution ta)(es also tends to be microcontrol, rather than macro. There are, however, limits to the ability of depletion quotas to influence the qualitative nature and spatial location of pollution, and at this fine-tuning level pollution taxes would be a useful supplement, as would a bureau of technology assessment. Depletion quotas would induce resource-saving technological change, and the set of resource-saving technologies would proba bly overlap to a great degree with the set of socially benign technologies. But the coinc idence is not complete, and there is still a need, though a diminished one, for technology assessment. How would a depletion quota system function? The market for each resource would become two tiered. To begin with, the government, as a monopolist, wou ld auction the limi ted quota rights to many buyers. Resou rce buyers, having purchased their quota rights, would then have to confront many resource sellers in a competitive resource market. The competitive price in the resource market would tend to equal marginal cost. More efficient producers would earn differential rents, bu t the pure scarcity rent resulting from the quotas would have been captured in the depletion quota auction ma rke t by the government monopoly. The tota l price of the resource (quota price plus price to owner) would be raised as a resul t of the quotas. All products using these re sources would become more expensive. Higher resource prices would compel more efficient and frugal use of resources by both producers and consumers. But the wind-
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fall ~ni fr~>m highc:r rc:soun:e prices would be captured by the govemmughly • quarter ui all in,·umt. How then &.lues capita lism survive in a · anJ TtJmtJrrow. Washington, D.C.: U.S. Government Printing Oflice, 1973. Ol>.un. Arthur. Equality and Efjkiency: Tht Big Trudtoff. Washington, D.C.: Bro\>kings In stitution. 1975. Ord-.ay. Samuel H.. Jr. RtstJurcts and the Amtri•·un Dr.-lim . New York: The Ronald Press. 1953. PresiJcn(s C\>mmission on Population Growth and the American Future. Fiuul Quably at least $6,000; the range of kinds of jobs is probably as great as ex iSIS in the economy as a whole. Thus if a factor of si.\ difference is sufficient for the civil service, I wonder why a factor of ten would not bo: sufficient for the whole economy. By way of comparison. in 1968 in the United States, the richest 10 percent had incomes two:nty-seven times as high as those of the poorest 10 percent. The range bo:tween the richest and poorest I percent would, of course, be much greater (Budd, 1970. p. 253). Lester Thurow ( 1977) calculates that curro:ntly the richest 10 percent in the United States have incomes about fifteen times those of the poorest 10 percent. while the comparable ratios for Sweden and Japan are seven and ten, respectively. Just where the maximum and minimum limits should be in absolute terms can be worked out by trial and error once the principle of limits is established. The limits, of cou rse. have to be consistent with the total amouni of income, the total population, and the shape of the distribution curve between the limits. The concept of allocative efficiency is the one that economists have emphasized and analyzed most fully. The result of that analysis is that, given certain assumptions. a price system (market system) leads to efficient allocation in the sense of Pareto optimality defined above. For this reason. considerable reliance was placed on the market in the institutions outlined in the previous chapter. Since the market is so thoroughly misunderstood by its opponents and so highly overrated by its friends, it is worthwhile here to review the as.sumptions and logic that lead to the conclusion that markets achieve allocative efficiency. On the Allocative Efficiency of Competitive Markets Let us analyze the price system by deriving and interpreting a basic market equation . The analysis is based on the three most common assumptions in economics; the behavioral and psychological assumption of diminishing marginal utility; the technological assumption of diminishing marginal physical product; and the institutional assumption of perfectly competitive markets (includ ing the assumptions of individualistic maximizing behavior and absence of external costs and benefits). What is important here is not the existence or measurability of "utility," nor the
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precise meaning of marginal "product." It is sufficient to consider the!>e rwo ''laws" as heuristic expressions of the commonplace that individuals satisfy their most pressing wants first , and that producers first employ the best qualities and most efficient combinations of factors known to them. We could also substitute the Jaws of diminishing marginal rate of sub· stitution and transfonnation, in which the heuristic analogy uses only the property of order of numbers without need of a unit. But the cardinal hypothesis is didactically simpler, so we will make use of it. The cardinalist-ordinalist controversy is mostly inflation, as are all attempts to measure utility. Even if utility could be measured, what difference wou.ld it make? My utility is still qualitatively different from your utility, and the ethical problems arising therefrom would not be resolved by a "utilometer." The following symbols are employed: MU: the marginal utility of good x to consumer n. P,



the market price of good x.



Pa



the market price of factor a.



MPP: = the marginal physical product of factor a when used to make good .t. We assume any pair of goods x and)\ any individual n, and any factor a. Hence the analysis will hold for all pairs of goods, all individuals, and aU factors. The basic market equation is the double equation: MU; -~~
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First we will demonstrate that the basic market equation follows logi· cally from our assumptions. Next we will explain what the equation means and why it is important. To derive the basic market equation we need appeal only to the common sense equimarginal principles of maximization. The left-hand equality is the condition for maximum consumer satisfaction (equal marginal utility per dollar in all alternative uses, • usually written MU: P, • Jr
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sptnd ll on .r. end. in so doing would gain more utilicy from more .r th3n he lo'' front 1u~ v. thus increasing total utilicy. As the suh)litution or x for > conrinuc~ . cqu :•ht~ '"' ar· proacht c.J. because lhc taw or diminhhing mJr~inal utility rtfb us lh3l .1~ ml.'rc '"' llro purchased ~fU: falls, ond oslessy is purchoscu M U: rises . Fuuher subsoiouri~n of.• ror y ceoscs when equalioy Is reached.
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The righc-hanJ cqualicy can b.: derived by noling chat in pure competicion che followir~ ~o·ondicion holds for u/1 firms chat use a to produce x: P. = P, • MPP •. The product P• • MPP: represenls the marginal revenue deriveJ from employing another unic of factor a co produce good x. P. is ch.: margi nal .:osc of anocher unit of a. When marginal cost equals marginal revenue:. che protit-m;aimizing amount of a is being employed. Lik.:wisc: . for all firms using a to produce y. we have condition P0 = P1 • MPP~. In ochc:r words. protic muimizacion requires lhat all factors be .:mployed in I.JUantitic:s such chac the price of each factor equals the value of ics marginal product. • Since P. is the sam~ for all firms. it follows •
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1 thacP, ·MPP. = P, ·.At/PP, . and that - = - •• which is che right-hand



.:quality in the basic equation. In v.ords che basic market equation says that prices of any two commodities are Jirectly proportional to their marginal utilities and inversely proportional to the marginal products yielded by an increment of any fa.:tor . The inverse proportion between prices and marginal products could be stated as a direct proportion between prices and marginal costs. This is so because the MPP; is the amount of y given up when we reallocate one unit of faccor a from y- production to x-production. The true cost of x is the amount of y sacrificed in producing more x. Hence MPP: is. in real terms. the marginal cost of x. Hence the equation states that prices of any two commodities are directly proportional to both their marginal utilities and their marginal costs. On the left end of the basic equation we have the conditions of relative desirability (uciliiy funccions), chal is, psychological forces and informa. MU: rs · 1he common margrna . I rate o f psychoIogrca . I su bsutuhon . . at tton.--. MU,



which all consumers arrive by maximizing uiilily subject to given prices and given individual incomes. On the right end of the equation we have conditions of relative possibility (produccion functions), that is, technoo



logical forces and inforrnation.MPP ~ is the common marginal rate of techMPP,



nical substitution at which the producing sector anives by maximizing profits subject to given prices. Prices form the COMecting link between relative desirability and relative possibility, ~ supply and demand



in the market.~is the marginal rate of market substitution. The equality P,



• Reasoning as ~fore. if P. < Ml'l'~. P,, then if the producer employs another unit of factor a his rtvenue rl', · Ml'P~! will increase by more than his costs (P. }. Hence it is profitable to employ the e•tra unit of a. But as more and more a is employed. we know from the law of diminishing marginal physical product (diminishing retur ns) that MPP• will fall. When equality is attained, proftu are no lon&er increased by usin& more a. son~



more is used.
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-/1\Figure 6 of these three rates of substitution means that the rates at which any consumer is willing to substitute commodities are equal to the rates at which he is able to substitute them, either by trade or through production. Perhaps a more instructive way to state the same idea is to nore that from the basic equation it follows (by cross multiplication of the lim and last ratios) that MU, • MPP: = MU1 • MPP;. In words, this states that the marginal utility of factor a in its x· use is equal to !hat of its y-use, as judged by consumer n. • Given the generality of our definitions, ii follows that no consumer is able, given his income, to increase his utility by reallocating any factor to any alternative use. An allocation of resources that cannot be improved upon is, by definition, an optimal allocation. This sort of "optimum" is totally consistent with conditions of mass misery and social injustice. but it does represent the best attain· able without redistributing wealth and income, and is usually called .a Pareto optimum. There are infinitely many Pareto optima just as there are infinitely many possible diSiri.butions of wealth and income. To elucidate the role of prices in finding the optimum, let us first remember that what is essential in defining the optimum is the equality of the first and last terms in the basic equation. The middle term. relative prices, serves as a kind of adjustable fulcrum, keeping the two end rcrms in balance, as illustrated by the "see-saw" analogy shown in Figure 6. More precisely, the equality of the two end terms results from the axiom that things equal to the same thing are equal to each other, the "same thing" being relative prices. This "same-thing" or fulcrum function of prices has been called the "parametric function of prices" (Lange. 1938), because its operation depends on everyone treating price as beyond his control, as a parameter. Since no one can adjust prices to his plans, everyone must adjust his plans to prices. Prices arc the same for all, and plans adjusted to the same prices become adjusted to each other, that is. balanced or made consistent. If the existing set of prices docs not produce a balanced adjustment of plans, then the imbalances will show up as shortages or surpluses. which will cause prices of short items to • Note that the units of the product are (utility/.< ) (,t/o) ~ utilicy/n . The cquacion st>ces that the utility yielded at the margin by factor o in its x·uS< is alan..:...s. Th~r.:f,,ro:. tho: plans of producers and consumers are lc:d by the parametri.: fun.:~ion of prico:s to a sta te: of balana, which is also a Part'ft> f'Iimum.



Tc> underst:~nd the paramo:tric function of prices more fully, we must .:tween all pairs of goods at the margin, producers get this iniclmt:uic>n simply by consulting market prices! Instead of consumers asking thousands oi produ.:tion engineers what are the terms on which alh:rnati\'t: gc>c>ds are available at the margin. consumers get this informattt>n frt•m market prices! The price system is thus able to sound out and .:llmmuni.:atc: the scattered, piecemeal knowledge ellisting in the minds l.li all .:onsumc:rs and producers about their preference functions and produ.:tilln functions as well as about ephemeral circumstances of wne and place. Thus prices summarize and communicate the fraction:lliud. in:Hticulate ends-means st ructure of society as a necessary prt:.:t,ndition for all ocating means in the service of ends. This knowledge of ends and means is never "given" in any operational sense. Like the gold in the ocean, it is there but of no value without some means of g~uing at it. The ~fficiency of the price system in using and communicat· ing this dispersed knowledge is its most remarkable feature, and yet it is the most n.:gl.:cted by price theory (Hayek, 1945). In addition to collecting and communicating the necessary information for allocating re sources. the price system also provides the incentive to act on that information. sin'~ only by so doing can consumers mallimize satisfaction and producers maximize profit. The above discussion has. following tradition, treated prices as very Hcxible relat ive to preferences and technology. Tha.t is. price changes are considered accommodating, while psychological and technological changes are treated as autonomous. It is obvious, however, that psychological and technological changes can a lso be accommodating, with prices assuming the autonomous role. In the real world of less than perfect competition, prices may become rigid for institutional reasons (oligopolistic price fixing, unions. etc.) or for legal or just-price reasons (price supports and ceilings, etc.), in which cases nonprice market adjustments assume greater relative importance. In terms of our basic equation. we have two general types of nonprice market adjustment; altering the marginal rate of psychological substitu tion (th rough advertising) to induce the consumer to buy more x at the fixed price (oflcn cancelled out by similar advertising in favor of y ); and altering the marginal rate of technical substitution (through research) so that, by lowering costs, more x can be profitably supplied at the filled price. These two types of adjustment are obviously of great importance in the real economy. In terms
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II THE GROWTH DEBATE



5 A CATECHISM OF GROWTH FALLACIES



Th< pan played by orthodo" et"onomists, whose com· mon sense has been insufficient to chet"k their faulty logic, has been disastrous to the lutes! acl. J. M . Keynes (1936)



The lim question asked of any critic of the status quo is: What would you put in its place? In place of the growth economy we would put a steadystate economy as el aborated in Part I. But such a theoretical alternat ive is not of great interest unless the re is dissat isfact ion with the businessas-usual growth economy. If you have eaten poison, it is not enough to simply resume eating healthful foods. You must get rid of the specific substances that are making you ill. Let us, then, apply the stomach pump to the doctrines of economic growth that we have been force-fed for the past four decades. Perhaps the best way to do that is to jump right into the growth debate and consider critically some fifteen to twenty general progrowth arguments that recur in various guises and either eltpose their errors or accommodate their valid criticisms.
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First a preliminary point. The verb "to grow" has become so overladen with positive value connotations that we have forgotten its first literal dictionary denotation, namely, "to spring up and develop to maturity." Thus the very notion of growth includes some concept of maturity or sufficiency, beyond which point physical accumulation gives way to physical maintenance; that is, growth gives way to a steady state. It is impor· tant to remember that "growth" is not synonymous with "betterment."



Can't Get Enough of That Wonderful Stuff The American people have been told by no less an authority than the President's Council of Economic Advisors that, "If it is agreed that economic output is a good thing it follows by definition that there is not enough of it" (Economic Report of the President, 1971, p. 92). It is evidently impossible to have too much of a good thing. If rain is a good thing, a tom:ntial downpour is, by definition, beuer! Has the learned council forgotten about diminishing marginal benefit and increasing marginal costs? A charitable interpretation would be that "economic" output means output for which marginal benefit is greater than marginal cost. But it is clear from the context that what is meant is simply real GNP. Perhaps this amazing nonsequitur was just a slip of the pen. At another point in the same document the council admits that "growth of GNP has its costs, and beyond some point they are not worth paying" (p. 88). However, instead of raising the obvious question-What determines the optimal point and how do we know when we have reached it?-the council relapses into non sequitur and quickly closes this dangerous line of thinking with the following pontification: "The eKisting propensities of the population and policies of the government constitute claims upon GNP ilself that can only be satisfied by rapid economic growth" {p. 88). Apparently, these "existing propensities and policies" are beyond discussion. This is growthmania. The theoretical answer to the avoided question is clear to any economist. Growth in GNP should cease when decreasing marginal bene· fits become equal to increasing marginal costs, as was discussed in Chapter 2. But there is no statistical series that attempts to measure the cost of GNP. This is growthmania, literally not counting the costs of growth. But the situation is even worse. We take the real costs of increas· ing GNP as measured by the defensive expenditures incum:d to protect ourselves from the unwanted side effects of production and add these expend itu res to GNP rather than subtract them. We count real costs as benefits. This is hypergrowthmania. Obviously, we should keep separate accounts of costs and benefits. But to do this would make it clea r that beyond some point zero growth would be optimal, at least in the short
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run. Such an admission is inconvenient to the ideology of growth, which 4uite trans.:enJs the onlinary logins are kc.pt (with a few exceptions for exceptional ta le nts) for th->sc: families who have them a lready (Robinson, 1972. p. 7] .



Admiuing the Thin Edge of a Big Wedge "We know that population growth cannot continue forever" (Nordhaus and Tobin. 1970, p. 20). This is certainly a true statement. It is also the thin c:dge of a wedge whose thick end is capable of cracking the growth onhodo.t y in half. This results from the fact that, in addition to the population of human bodies (endosomatic capital), we must also consider the population of extensions of the human body (exosomatic capital). Cars and bicycles extend man's legs, buildings and clothes extend his skin. telephones extend his ears and voice, libraries and computers ex· tend his brain , and so on. Both endosomatic and exosomatic capital are necessary for the maintenance and enjoyment of life. Both are physical open systems that maintain themselves in a kind of steady state by con· tinually importing low-entropy matter-energy from the environment and exporting high-entropy matter-energy back to the environment. In other words, both populations require a physical throughput for short-run maintenance and long-run replacements of deaths by births. The two populations depend upon the environment in essentially the same way. The same biophysical constra ints that limit the population of organisms apply with equal force to the population of extensions of organisms. If the first limitation is admitted, how can the second be denied? This simple logic has recently imposed itself on the population of books in college libraries (Gore, 1974). Academic library collections have for several decades been growing at a rate that doubles holdings every fifteen years. Microfilm technology has not substituted for bulkier acquisitions but has led to extra acquisitions. If we admit that every college cannot afford a Library of Congress, and that even that library cannot grow forever, we must accept some kind of a steady-stale library. That is, some sufficient number of holdings must be maintained constant,
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and whenever a new book is added an old one must be discarded . Up to this point there is no escape from the simple logic of the problem. Difficulties arise in setting the aggregate "binh" and " death" rates and especially in deciding which books are to be acquired ilnd which are to be sacrificed. If to add a new book we must throw away an old one, then the new one must be judged beuer than the old one. This is surely a healthy discipline and will result in an improvement of the quality of the total stock of books. But the problem, as ever, is how to judge quality. A legitimate difference of opinion arises between the consumer sovereignty school (get rid of those books that are checked out least often) and the library responsibility school (rely on the judgment of librarians and scholars). This is a d ifficult issue and probably requires compromise. But what is certain is that the issue must be faced. No library can continue to buy books indefinitely and never discard any. What is true for books is true for cars, buildings, bicycles, and, of course, for human bodies. At some point, more births must be balanced by more deaths. Misplaced Concreteness and Technological Salvation Technology is the rock upon which the growthmen built their church. Since rocks and foundations are concrete entities, it is natural that growih· men should begin to endow technology with a certain metaphorical ·concreteness, speaking of it as a thing that grows in quantity. From there , it is but a short step to ask whether this thing has grown exponentially, like many other things. and to consult the black art of econometrics and discover that indeed it has! Next, we can conceive of technology as a sort of antibody to the pollution and depletion germs. Ultimately, we conclude that depleting and polluting activities (production and consumption) can continue to grow exponentially, because we have a prob· lent-solving antiparticle, technology, which can also grow exponentially! Is this progression an unfair caricature? Consider the following statement from a review of Limits to Growth (Meadows et al., 1972) by two economists and a lawyer: While the team ·s world model hypothesizes exponential growth for industrial and ogricullural needs, it places arbitrary. noncxponcmial, limits on the technical progress that might accommodate these needs . . . . It is true lhat e!lponential growth cannot go on forever if technolog)' dots not keep up-and if that is the case we mighl save ourselves much misery by stopping before we reach the limits. But there is no parlicular criterion beyond myopia on which to base that speculation. Malthus was wrona; food capacity has kep t up with population. While no one knows for certain, technical progress shows no signs of slowing down , The best econo· metric estimates susgestthat it is indeed growing exponentially (Passe II ct al.. 1972, p. 12].
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few s~nt.:ncc:s ar.: very valuable in that they unite in one short so many of the rnis,·on,·eptions of orthodolt growthmen. Note that te..:hn,•ltl£Y has bt:come an e~ponentially growing quantity of some thing that sol\'es probkms bur does nor crea te any. Note the clear implication that .:xpon.:ntial growth could go on forever if technology (that problem· sohing ant ipartide) can keep up. Can it in fact keep up? Consul! the entrJils of a nameless .:conometrician and, behold! It has in the past, so it prob;~bly will in the future. Most econometricians are more cautious in view of the f;~ct that technological change cannot be directly measured but is m.:rdy the une.\plained residual in their regressions after they have induJed as many measurable factors and dummy variables as they can think of. Sometimes the residual tec hnology component even includes the dfe.:t of in.:reased raw material inputs! Note also the blind assertion that M;~lthus was wrong, when in fact his predictions have been painfully verified by the majority of mankind. But then majorities have never .:ounted. Only rhe arricul:lle, technically competent minority counts. But ewn ior them Malthus was not really wrong, since this mincrity has heeJed his advice and l imited its reproduction. The idea that rechnology accounts for half or more of the observed in.:rea.se in output in recen1 times is a finding about which econometricians themselves disagree. For example, D. W. Jorgenson and Z . Gril· liches found !hat if real product and real factor input are accurately accounted for, the observed growth in total factor productivity is negligi· ble" (1967). In other words, the increment in real output from 1945 to 1965 is almost totally explained (96. 7 percent) by increments in real inputs. with very little residual (3.3 percent) left to impute to technical change. After taking account of critical reviews of their study, Jorgenson and Grilliches admitted the likelihood that a greater role was played by technological change but reaffirmed their basic conclusion "that total factor input. not productivity change, predominates in the eltplanation of the growth of output .. (Jorgenson and Grilliches, 1972, p. Ill). G. S. Maddala found that for the bituminous coal industry "growth in labor productivity can be explained almost totally by a rise in the horsepower per worker . Thus what formerly was considered as technical change now appears as a process of factor substitution" (1965, p. 352). Such findings cast doubt on the notion that technology, unaided by increased resource ftows, can give us enormous increases in output. In fact, the Jaw of con· servation of matter and energy by itself should make us skeptical of the claim that real output can increase continuously with no increase in real inputs. Norman Royall. a far more perceptive reviewer of The Limits to GrC1Wth, has noted a similar confusion and lucidly comments on it: )-pa~e
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Some critics of "Limits.. berate the authors for not including e~ponentially growing technical knowledge as a si~th constituent of the World Model. Such
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criticism elaborately misses the point. The other live conslituenls h~ve rul, physical refcren1s 1ha1 can be ~uantified: populalion can be counted, barrels of petroleum consumed can be enumerated and part per million of abra~ive chemicals in 1he smog of Los Angeles can be measured . Sheer "knowledge" means no1hing for 1he world system until it enters one of the other live constituents, and the tacit assump1ion thai all 1echnical knowledge necessarily enters as a good is unwarranted . Is !he lechnical knowledge that performance of gasoline engines can be improved by adding tetraethyl lead to their fuel a "good"? [Royall, 1972, p . 42).



In other words, the projections of physical growth trends already include the effects of past technical "progress" as these effects were registered in the five physical referems of the model. The tacit assumpt ion is that the influence of technology on the physical world will, in the fu.ture, change in ways similar to the way it has changed in the past. We need not accept The Limits to Growth in its entirety; it is clear, however, that whether or not technology has grown exponentially is largely irrelevant. The assumption of some critics that technological change is exclusively a part of the solution and no pa rt of the problem is ridiculous on the face of it and totally demolished by the work of Barry Commoner ( 1971). We need not accept Commoner's extreme emphasis o n the importance of the problem-causing nature of post-World War II technology (wilh the consequent downplaying of the roles of population and a fftuence) in order to recognize that recent technological change has been more a part of the problem lhan of the solution. The key quest ions are: What kind of technology is part of the solution? What type of institut ional sieve will let pass the good k ind of technology while block· ing the bad k ind? This issue was dealt with in the discussion in Chapler 3 of the depletion quota auction, which provides such a sieve in the form of higher resource prices.



Two-Fac10r Models with Free Resources and Funds That Are Nearly Perfect Substitutes for Flows Economists routinely measure the productivity of the fund factors. labor and cap ital (and Ricardian land). But the productivity of the Oow factors, natura l raw materials and inanimale ene rgy, are seldom even spoken of. much less calculated. This reflects an assumption that they are nN really scarce, that they are the free and inexhaustible gifts of nature. The only limit to the ftow of product is assumed to be the capacity of the fund factors to process the inputs and tum them into products. Nordhaus and Tobin are explicit on this point: The prevailing standard model of growth a~sumes that !here arc no limils on 1he feasibility of expanding the supplies of nonhuman agen1~ of produc· lion. It is basically a two·factor model in which produc1ion depends only on
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lstNr and r~proJudbk C3pir•l. Land and resources. che chird member of rhe dassi.:alcriad. hav~ s~nerully be~n dropped INoruhaus anu Tobin, 1970, p. 14).



How is this negle(t f resou~e flows justified? According to Nordhaus and Tobin, "the ta.:it juscilication has !>rtS•nt stou of material arRuence of the Uniud Stotts. and to share it to som• m•oning/11/ d•~ru ,.ith the rest of the ,.orlci. for at least the ne.c hundred yearl" (p. I; my italics). In other word,. if we mo•c rapidly and efficiently to a steady slate at present levels. and draw on all tht world's resources. and limit our sharing with the rtst of the world to sme .. meaninr.ful degree," our syStem could continue for the nut hundred years! Such optimism m•~•s pessimism redundant. ••It would be interesling. following lse 's suggestion noted in Chapter ~. to cakulott th(' value of nonrenewable rt'sourccs priced al the pr-ice of lhcir ntarcsc n:ncwa hlr ~uh· stitute-for c..mple. pctroltum priced at the Btu cqui-alcnt of, say. wOO
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Capital anJ labvr are the tw~• social classes that produce and divide up the firm's proJu..:1. They llrt' in basic conflict but must live wgether. They minimtL~ two things wrong with this argument. First, exponentially growing eKtraction leads to "unexpectedly" sud· den eKhaustion. Suppose the doubling time of the cumulative tot~! amount extracted is on the order of 30 years. as it apparently is for many resources, and that there is enough of the resource to last for 300 years at present growth rates. At the end of 270 years the resource would only be half depleted . Yet i.n the final 30 years it would go from half to total depletion. Most resource owners probably find that surprising. For linear trends, the past is a good guide to the future. For exponential growth, the past is a deceptive guide to the future. The second problem is that the future profit must be discounted to its present value. The investor has the alternative in an expanding economy of depleting now and investing the short-term profits in another line that will earn the expected going rate, which will be close to the growth rate of the economy. The discount rate he applies to future profit is the same as the rate at which he would expect his reinvested short-term profits to grow. This expected rate is determined largely by the current rate and by recent changes in the current rate. The result is that h igh and increasing current growth rates, based on high and increasing current depletion rates, lead to high and increasing discount rates applied io future values. The last cond ition in turn leads to a low incentive to conserve, which feeds back to high current depletion and growth rates, high discount rates, and so forth. Present value calculations thus have an element of positive feedback that is destabilizing from the point of view of conservation. Financial prudence usually advises depleting now and investing short-term earnings in depleting some other resource. The presumption again is infinite resources. There will always be more material and energy resources available to feed the march o f compound interest. with its consequent discounting of future values and disincentive to conservation. This tacit assumption sometimes becomes explicit, as in the foll•m·ing stacement from che president o f a great oil company: The facr seems robe that rhe first (rcsourcc] storehouse in whi,· h m~n Cnun.J himself was only one of a series. As he used up what was p iled in that lirsr room, he found he could fashion a key ro open a door into a much larj!er room. And as he used up rhe contents of this la rger room , he disco,·ercd there was another room beyond, larger still. The room in which we stand al che middle of che twentieth century is so vast char irs walls arc heyon.J sij!hl. Yer ir is probably still quire ncar the beginning of rhe "·hole serie s of ~re>rchou 'c' .
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tc> th.: wh,>k .:.:c>nomy it runs intc> insurmounlabl.: problems. First, the ...wkers bcHTow at the: going int.:rest rat.: ami earn the going rate of return on sto.:k thai must bt lligher than the interest rate for the scheme to Wclfk. Fc> r th.: mt.: c>f return on sto.:ks in general to be high, the ec'c>nomy must bt growing tapidly in real terms. Kelso specifically assum.:J a growth rate s.:,·.:ral times the th.:n current rates of 4 percent. His support.:rs envi>ion rJtes on the onlo:r of I 2 percent, which would mean a dc>Ubling c>f real GNP in less than six years. Kelso assumes without argum.:m that such rates are physically possible for extended periods. That by its.:lf dooms the scheme. There is still another problem. Why should capitalists accept the work.:rs as unnc:.:ded tinan.: ial middlemen? Why would not capitalists buy the new stod themselves instead of lending to workers (to finance workers' sto.:k pun:hases) at a lower rate than they could earn by buying the stock thems.:lves':' In a competitive market the rate of return on capital would tend to equality with the interest rate and thus eliminate or hold to a m10 irnum that differential upon which the whole plan depends. Kelso's plan depends on the government's arranging tax incentives for capitalists to make it more profitable for them to lend to workers thiln to buy the stock themselves. This is not only a kind of hidden redistr ibution but may bt a redistribution from workers to capita lists, instead of vice versa. If the government makes it more profitable for capitalists to lend to workers than to buy the stock that the workers are buying, then the capitalists are getting a better rate of return, counting tax advantages, than the workers are. These tax breaks are, in effect, subsidies to the capitalist thai must be financed through the tax system-a subsidy or a lower effect ive tax for capita lists means a higher effective tax on the remainder of the population (or else reduced government services for all). The ne t effect is that the capitalists will become bigge r capitalists faster than the workers will become little capital ists . Hardly a populist program, even assuming the 12 percent real rate of growth that would make the scheme environmentally disastrous regardl ess of whether its red istributive effects were progressive or regressive. The apparently regressive effects simply add insult to injury. That Kelso has gained such a following is testimony to the power of wishful thinking-more for all with sacrifice by none. In Chapter 3 we discussed a set of institutions that could provide a kind of second income derived not from capital but from scarcity rents captured by the government through the auctioning of depletion quotas. The receipts could be redistributed as a social dividend, or rather a social royalty, wh ic h, it was suggested, should go mainly to the poor in the form of a minimum income. Rent is the best source of income to redistribu te, from the point of view of efficiency as well as of equity. But it offers no magic formula for turning eighty million workers into capitalists on borrowed money!



A CAl'I:CltiSM Of Gl.:s "''t at>olish sca n:ity. Only Ma.xwell's Sorting-Demon could tum a pik M atl.lnls into a resource, and the entropy Jaw tells us that l\laxwcll's Do: nwn do.:s not el\ist. duJin~



Zero Growth and the Great Depression One ,,f the more dis ingenuous arguments against the SSE was put for· "arJ t>y the editors of Fonune, who stated that "the country has just gl.lne through a real life tryout of zero growth" (1976. p. 116}. This was the period 1973-1975, a period remembered " not as an episode of zero growth bu t as the worst recession since the 1930s." Forrune identifies a SSE with a failed growth economy. A condition of nongrowth can come about in two ways: as the fail ure of a growth e.:onomy. or as the success of a steady-state economy. The two cases are as different as night and day. No one denies that the fail ure of a growth economy 10 grow brings unemployment and suffering. It is precisely to avoid the suffering of a failed growth economy (we know growth cannot continue) that we advocate a SSE. The fact that an airplane falls to the ground if it 1ries to remain stationary in the air simply reflects the fact that airplanes are designed for forward motion. It certainly does not imply 1hat a helicopter cannot rema in stationary. A growth economy and a SSE are as different as an airplane and a helicopter. Growthmania reigns supreme when even the fai lures of a growth economy become arguments in its defense!



Conclusions from the Growth Debate To a large degree, the growth debate involves a pa radigm shift or a gestal t switch-a change in the preanalytic vision we bring to the problem. Conversion cannot be logically forced by airtight analytical dem· onstrations by either side, although dialectical arguments can sharpen the basic issues. But as the growing weight of anomaly complicates thinking within the growth paradigm to an intolerable degree, the steady-state view will become more and more appealing in its basic simplicity. In any case, orthodol\ econom ics will not easily recover from the weaknesses that some of its leading practitioners hav.:: revea led in their
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efforts at self-defense. It is, to say the least, doublful thai "the world can, in effect get along wilhout natural resources." But il is certain lhat the world could do very well indeed without "the orthodox economists whose common sense has been insufficient to check their faulty logic."
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What is ch.: b.: netic we arc reaping from chis costly mini ng of che bioca? Ac chc margin ic cvuhi noc ~ much and might well be negative. Consider that Swed~n·s per·capica energy consumpcion is one·half and Switzerland 's is only on.:-third that of che United Scates. Even if we believe that Americans are bcu.:r off than Swedes and Swiss (a debatable view), it would ~ absuni to argue that Americans are cwo or three times beller off. Likewise. pcr-.:apita consumption of electr ical energy in the United Sta tes in the early 1970s was twice that of the early 1960s. Has that re.:.:nt doubling made much difference to welfare? Has it increased or de.:r.:ased welfare'? At the margin. it does noc seem that our extra energy consumption i.s very productive of well-being. Fission power is both an expensive white elephant and a dangerous Trojan horse. Even its proponents consider it a Faustian bargain (Wein· ~rg. 1972). They see the historical trend of rapid energy growth project.:d into the fuiUre and treat it as if it were a con scant of nature, like che speed of light. a fixed reference to which everything else must be fitted. Trend is elevaced co destiny. How can we meet our destiny (i.e., stay on the projccted curve)? Only fission power can save us from falling behind destiny's timetable-at least that is how it once appeared. Now it is recognized that fission will be rather slow in coming on line, and numerous responsible people are calling for a moratori um. Let us consider the case for a nuclear moratorium, and begin our discussion with scatements by two Nobel laureaces: The decisive conflict of today is not between capitalists and communists , not between rich and poor. but between the mass produce~ of plutonium and us who merely wish to survive (Hannes Alfven, Nobel laureate in physics, Pugwash Conference, 1974). I fear that when the history of this century is wriucn. thai the greatest debacle of our nation will be seen not to be our tragic involvement in South· east Asia but our creation of vast armadas of plutonium, whose safe containment will represent a major precondition for human survival. not for a few de,ades or hundreds of years. but for thousands of years more than human civilization has so far existed [James D. Watson, Nobel laureate in medicine, 1974).



Are these two scatemencs exercises in rhetorical hyperbole? A brief list· ing of a few faces abouc plutonium is sufficient to convince ourselves that chey are, in truch, sober judgmencs that simply cell it like it is. Consider the follow ing: (I) Plutonium-239 is the most toxic clement ever handled in quantity by man. How toxic? Dispersed as fine panicles one micron in diamecer, one pound of plutonium represencs the pocential for 9 billion lung cancers. (2) Plutonium is «he principal ingredient in an atomic bomb. It takes on the order of twenty pounds to make a respectable bomb. Lots of



t:rrJa than it is 10 n>nsuu.:t it. Sabotaging or destroying a reactor is n~,·cs.~ri ly a minl.lr tc..:hnol••gkal task compar~d 10 building one. The re is a cc..:hnl.llogy ,,f Jisof\kring l.lrJu. In a rdative sense it is a low technology and it ,·~nn,>t be i~norcJ [Geesaman, 197~. p. 3).



Even a mt're .:and!.: held by an ~l~ctrician to test for wind currents was suftkient to a.:.:i~kntally stan a fire at the TVA's Brown's Ferry nuclear station that r~sulted in the shutdown of two reactors and might have led to a meltdown. Tlrt> pvHibiliry tlull terrorists or psychopaths may sabotage a reactor vr stt>ul plutonium. This is the argument mentioned at the beginning.



Managing plutonium with 100-percent efficiency is humanly impossible. But the attempt to make humans perform with superhuman efficiency and ~Jis.:ipline will warp our institutions in drastic ways. Already. in order to dc:al with the security problems of plutonium recycle, the former AEC has suggested the need for a federal police force and for relaxation of certain protections of privacy in order that personnel security checks can be more stringe nt. To prevent traffic in heroin, police have asked for no-knock search laws. To prevent traffic in plutonium, such laws probably would be necessary. In the presence of nuclear blackmail. the imposition of martial law would be a foregone conclusion. In order to minimize risks and transport, there must be a concentration of as many nuclear facilities as possible in one place-hence nuclear parks consisting of fifteen to twenty reactors with support facilities . Such concentrations of power could not be left in private hands. The security problems imposed by plutonium would require the militarization of our economy, and the first step would be nationalization of key points of the nuclear fuel cycle, including public utilities. It has not been generally appreciated that the dynamics of currently planned rapid growth in nuclear plants could make the whole nuclear program a net consumer of energy perhaps until the end of the century. This is so because, during construction periods of seven to ten years, nuclear plants are naturally net consumers of energy. Rapid growth means that there will be many plants under construction relative to operating plants, and if the number is too high (if growth is too rapid), the net energy produced by finished nuclear plants will be more than offset by the energy construction requirements of new plants (Price, 1974). This point would, of course, apply to the too rapid construction of any kind of power plant, not just nuclear. Inevitably, we are told that we have no alternative. It is either nuclear power or back to caves. This is nonsense, but even if it were true some of us· would prefer caveman life to life in a radioactive police state. It bears
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re petit ion that Sweden and West Germany have roughly one·half the per-capita energy consumption of the United State s , yet people there live very well. "Whatever exists is possible" is an axiom we need to remember. The Ford Foundation Energy Policy Project (1974) has shown very clearly that continued energy growth at past rates presents fa r greate r proble ms than does moderate or zero energy growth. The feasibility of even lower rates of e nergy growth, accompanied by a doubling or more of energy efficiency, has been ably argued by Amory Lovins (1976). Ask a nuclear engineer why we can't eventually get along using mainly sola r e nergy and adapt our technology and li fe styles to its benign re qui rements of decentralization a nd low- intensity use, and he will tell you that that presents insurmountable problems. Even though it is done by all other species, including those with no central nervous system and hence no brain at all, living on solar-energy income is just too big a challenge for our technologists. But ask him how he inte nds to solve any of the truly impossible problems just d iscussed , and he will tell you that science can do anything! As indicated earlier, energy demand project ions have played an important role in conv incing many people of the necessity of fission power. The conventional ~double every ten yea rs" projections of electric power dema nd were based o n a historical period in which the average rea l price of energy was fall ing. Between 1945 and 1969 the real price of elect ricity fell by 50 percent (Chapman et al., 1972). In 1970 the rea l price of electriciiy began to rise, and consequently projections based on a continuously fall ing price are sure to be upset. But there are also some more subtle preconceptions and altitudes in forecasting that merit discuss ion. No one tries to predict what he will do tomorrow. I nstead he decides what he will do tomorrow, and, subject to comingeocics beyond his control, he ca rries out his decision. The doma in of prediction does not incl ude events under the control of the prediction maker. If it did. he could always ensure that his predictions were correct. We plan those events subject to our con trol, and we predict events that are not subject to our control. We may predict astronom ical events, or the behavior of other people, or the contingencies that may limit our future opt ion~ independently of our own wills; those events that we control arc planned. not predicted. Pred iction sounds objective and scientific, while ~planning ~ sounds subjective , arbitrary, and even socialistic. He nce the propcn~ity to say prediction when we rea lly mean planning. T he dangers of such confusion are greatest in a reas of collective behavior, where some events arc he yond the control o f individuals (subjec t to prediction) but are controllable oy the soc iety as a whole (subject to plann ing). Energy usc is one such difficult area. Society can decide its energy use, just as an individual
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and au~mpt to shapt! th~ future, or it can treat it as a problem in predkting other p.:opt.:s' aggregate behavior and seek to outguess the future. Suppose that a forecast shows that the future will very likely be X. r-:~.\t it is sh,lwn that for X to happ~n. the necessary conditions Y and Z must also hap~n. Then it is concluded that to ease the transition toward our "d~stiny, ·· X. we must strive for Y and Z. But as often as not, either Y or Z or both tum out to be not only necessary but also sufficient conditions for X. so thai in prepa ring for the predicted future we in fact bring it to pass. The prediction is self·fulfilling because it was. from the beginning. more in the domain of planning than of prediction. Such sdf.fulfilling predictions represent implicit social planning and should not st~al the mantle of objectivity by appropriating the favorable conno· tations of the word "prediction" and avoiding the unfavorable ones of the more proper word "planning." If 1he Edison Electric Institute makes a projee~ion of energy demand for the year 2000, and the number is such that supply can meet it only with a crash program of building breeder reactors. and we undertake such a program, then barring technical fail· ures and nuclear war. the Edison Electric Institu te's projection w ill be borne out. Whether breeder reactors (or coal burners) should be built is not at issue here. The point is that such a question should be decided openly and politically and not by the stealth or confusion of treating recent trend as eternal destiny and investing the concept of demand with an i m~rial authority beyond its true mean ing. An eumple of the quasi·planning involved in energy forecasting is seen in the sensitivity of the AEC's cost-benefit analyses of breeder reactors to variations in energy demand forecasts. According to Thomas B. Cochran: Other cumnt long range electrical energy demand projections (besides that of the FPC's 1970 National Power Survey which forms the basis of the AEC's projections), using independent forecasting tech niques based on historical {national) trends in GNP growth, income and (gas and electricity) price etas· ticities. and per capita consumption. suggest that the 1970 analysis projections overestimate future electrical energy demand. The true demand could easily be 25 percent, and possibly 50 percent below the "probable" projection in the 1970 analysis for the year 2000. If the true demand is 25 percent less, then the projected discounted net benefits of the LMFBR program {assuming the rest of the economic and technologic projections remain unchanged from the AEC's most probable estimates in the 1970 Analysis) are re· duced by one-half; if the actual demand is onc·half the probable projection, the net benefits vanish, due to lower energy tlemand alone [Cochran, 1974, p. 221 ).



T he point is that the major technological decision of our generation (Weinberg. 1972), the one with the most far-ranging social and environmeotal impacts, binges on an energy-demand forecast whose error term
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encompasses a range of values that could completely reverse the costbenefit decision. Make one projection and we get breeder reactor~. make another equally plausible projection and we forgo (or escape) them . The distinction between planning and forecasting becomes very funy. The breeder reactor cost-benefit decision is, in addition, very sensitive to the discount rate at which present and future values are compared . The discount rate is itself a kind of forecast-a forecast of the average rate of re turn on new investme nt during the planning period, which serves as a measure of the opportunity cost of capital. Cochran points out that: The AEC used a 7 percent discount rate to compute present value benefits of the LMFBR program. With a 10 percent discount rate favored by many economists and now required by a 1972 Administration directive, the net benefits reported by the 1970 Analysis are reduced by 77 percent [Cochran, 1974, p. 221).



Once again, the element of implicit planning is inherent in the projection. Project a capital opportunity cost of 7 percent and the breeder is "economic"; project 10 percent and it is " uneconomic." It is no use pretending that those who make the projections are ignorant of, or disinterested in, the implications of their projections for economic policy making. The implicit planning and self-fulfilling prophecies involved in forecasting are recognized, indeed formalized, in the concept of "indicative planning" used by the French and by some other European governments. Indicative planning is distinguished from imperative planning in !hat projected production targets for differenl industries are not enforced by the state (as in 1he Soviet Union) but are merely projected as a set of self-consistent guidelines. If every industry strives to produce the amount projected by the planners and balanced out with their inpu1-output matrices, then no one will be disappointed in his expectations because !he planners have made sure that their projections are consistent. Thus if one industry expects that most others will follow the indica1ed projections, then it will be in that fum's interest to follow the projection also, for by doing so it will avoid unprofitable surpluses or shortages. The job of I he government is to follow 1he projections in its own sphere and to convince everyone else to do the same by methods short of coercion. While the United States does not practice indicative planning offi. dally, it is becoming apparent that there is an implicit indicative planning being practiced by corporations and governmenl agencies that make projections of energy demand as if it were an external event located entirely in the domain of prediction and not overlapping in10 the domain of planning. If the state refuses to engage in planning, that simply means that utilities and other corporations do the planning for us, no1 that we avoid planning.



l-10 / TH~ GRnomy as an organism in coevolution wilh ils environment, subje.:t 10 biophysical conslraints, and obliged 10 adjust to those con· straims . .:ith.:r by conscious effort or by blind nemesis. As dis.:ussed in Chap1er 2. the economy, like an organism. lives on a .:ontinual lhroughput of matter and energy taken from the environment in the form of Jow-en1ropy raw materials (depletion), and returned to the en"ironment in the form of high-entropy wasce (pollution). The biomass of an organism. or a population of organisms, grows to some ma1ure or equilibrium size. The throughput then functions to maintain the size and slru.:ture of 1he organism and is no longer the source of physical grow1h. The skill. knowledge, wisdom, love, and general welfa re embodied in an organism may continue to inc rease even af1er physical growth has stopped . In Iike manner, the populations of human organisms and arc ifaces cannot grow foreve r but must cease growing ac some level representing maturily or equilibrium. Beyond this point, economic growth must take place under the constraint of a constant population of people and artifacts, that is, births equal to deachs and physical production equal to physical consumpcion (or depreciacion). Skill. wisdom, technical compe· cence, love. and so on may continue to increase, and may lead to economic growth, depending on how it is measured, but gross physical accumulation of bodies and arcifaccs will have to cease. The throughput flow (depletion -+ pollucion) is the cost of maintaining the population of people and arcifac ts and is not to be maximized, but rather minimized, subject to 1he requirement tha t the equilibrium stock of people and artifacts be maintained. Our current theories and insti lutions seem to consider the throughput flow (approximated by real GNP) as someching to be mallimized. as a benefit in itself ra1her than as che cost of maintaining a stock that yields benefits. If che stock can be maintained with a smaller throughput, we are better off noc worse off. This steady-state paradigm (already discussed in Chapter 2) re presents a radical shift from the scand· ard grow1h paradigm. Neve nheless, it seems more logical and realistic, even !hough less appealing to politicians, in whatever walk of life, who prefer co promise more and more forever and ever. Probably the energy sector will be the first to have to come to terms wich th is steady-state or zero growth point of view. As methods of demand forecasting have become inc reasingly arcane, che general public has once again been reduced to the status of layman under a priesthood of curve-titters and multiple-regression testers. We
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proba bly hold multiple-regression 1echniques in highe r venerat ion than lhe ancien! Greeks held divination by consultalion of chicken c:nuaih, bul lhe record of modern numcrologisls is probably no beuer, eJc a part of the eternal constitution of nature and certainly not a rand('lm fluke of capricious history. But this "mirror. mirror on the wall" bias is not limited to the establishment. Environmentalists and conscr"ationists likewise have a tendency to forecast a self-justifying and sclf-concratulatory future. Hence the modern tendency to confuse trend with destiny and the prevalence of self-fulfilling predictions in which the future is implicitly planned under the guise of neutral scic ntilk forecasting .
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True science . by contrast, auempts to disprove its predictions, not to nllke them com.: true, and strives in so far as possible to avoid altering the system unde r study. Perhaps forecasting is limited by a generalized H.:iscnb.:rg un,·ertai nty principle: Any auempt to predict the future is likdy to alter the future. Or as Karl Popper has argued. prediction may be subject to an imposs ibility theorem; Future events are partly determined by the .:ontent of future knowledge; the mind cannot predict today what it will know tomorrow (else it would already know it today); therefore future e\ents cannot be predicted . The best that can be hoped for is to rule out some events that appear to contrad ict natural laws. Th.: above: logical problems and conservative biases in forecasting are a'oided in a more forthright and humbre approach to the futu re-that of elaborJting allernative possible energy scenarios, tracing out their impli.:ations, and then asking which total package is most desirable. This approach squarely faces up to the basic question of requirements for ..·hut.' elaborated earlier. An enormous literature on the subject of energy has grown up in recent y~rs . This brief chapter has not attempted to review that literature but merely to rel01te the energy question to the growth debate. From previous chapters. it is clear that solar energy would be the major source in the SSE. Fission power was discussed because it is such a good el\ample of how growth, whether actual or projected, forces us to adopt dangerous technologies that would never be acceptable and would never be needed with sm011ler populations living at less lavish standrJ.. ttl J,, that they could not possibly do it and. even if they could. they w(luld have no time or energy left over to enjoy tln~ir rkhcs. h 1s .:kM that "
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middlc:-dass U.S. stano.lard is possible for much less than 18 percent b.-cause it J~pcnds on having many poorer people available to do the dirty work; a signilkant share of resources must be devoted to sustaining th~m. t:rs ,,( people? On the rich or on the poor? Lest we think that these questions arc unanswerable, it should he noted that varying answers have been given in recent Unitcd Nations ,·onfnences in ~tockhohn (Environ ment), Bucharest (Pnpulatitllll. anu Rt>lliC (Food). The leaders of the overdeveloped countries seemed "' say thai the



15:! / THE GROWTH DE8ArE



increasing worh.f bun.Jcn of scarcity should fall on numbers of people in Third World countric:s. Let the poor limit thei r populat ions. The leaders of the: undudcvdopcd .:ountries sc:emed to be: saying that the burden should fall on the high per-capita .:onsumption of the overdeveloped. Let the rich limit their consumpt ion. Both seemed willing to pass as much of tho: bun.lcn as possible on to the future. If we herokally assume: goodwill on both parts, the solution is simple; without goodwill there is no solution at all. The overdeveloped should lim it consumption growth (and populat ion growth). and the underdevel· oped should limit population growth, while increasing per-capita consumption only up to equality with the stabililed or reduced levels of the ovc:rde,·f!lopc:d countries. Both groups should move to a steady state at a common lc\'el of capital stocks per person and stabilized or reduced populations. Wdfare or service can still increase with improvements in d'tici.:ncy as discussed in Chapter 4. In principle, the: solution is so simple. Why then does it strike us as so hopelessly utopian and unrealistic? Partly because of lack of goodwill internationally-it is hard to be optimistic about nations limiting goods whc:n they cannot even agree to limit the production of "bads," to end the arms race. It could easily happen that inc reasing sca rc ity will lead nations to devote rnore rather than less resources to weapons, in order to appropri:lle by force the remaining resources from other count ries . With proliferation of nuclear weapons to underdeveloped countries. however. this may become an expensive conquest. In addition to lack of goodwill internationally, the existence of class conflicts within each group of nations makes our simple solut ion "unrealistic." The overdeveloped countries will not want to limit con sump· tion. because growing consumption is what buys off social conflict and keeps attention diverted from the divisive issue of distribution of wealth and income. In the United States growth is a substitute for redistribut ion. The leaders of underdeveloped countries are often not anltious to limit the populations of their own lower-class majorities, because cheap and abundant labor is a benefit to the owners of land and capital. the ruling class. which of course limits its own progeny. Cheap labor means higher profits that can be reinvested for faster growth and thus more rapid attainment of international power and prestige for the elite (Da ly. 1970). If we were just a little cynical we might suspect that the reluctance of some Third World elites to support population con trol. or even family planning. bore some analogy to the reluctance of foxes to advocate birth control for rabbits. Thus internal class conflicts, as well as international enmity. will make agreement difficult and wi ll predispose both parties to a,·ccpt the wishful thinking of technological optimists who advocate that we have faith in the Great Breakthrough that will invalidate the impossibility theorem. All that is needed, they say, are large r research and development budgets.
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greater offerings to the Technological Priesthood who gave us the Green Revolution, Nuclear Power, and Space Travel. That these technological saviors have created more problems than they have solved is conveniently overlooked. The mythology of technological omnipotence h by itseH very strong, but when backed by class interests in avoiding the radical policies required by the steady state, it becomes a fuli-Oedgcd idolatry. As long as we remain trapped by the ideology of competitive growth, there is no solution. We are reminded of the South Indian monkey trap, in which a hollowed-out coconut is fastened to a stake by a chain and filled with rice. There is a hole in the coconut just large enough for the monkey to put his extended hand through but not large enough to with· draw his list full of rice. The monkey is trapped only by his inability to reorder his values, to recognize that freedom is worth more than the handful of rice. We seem to be in a similar position. The value of growth is rigidly held in first place, and we are trapped into a system of increas· ing environmental disruption and gross injustices by ou r inability to reorder values, to open our fist and let go of the growth paradigm. Although it is hard on rational grounds to be optimistic about our gelling out of the growth trap, we must, nevertheless, adopt an existential altitude of hope, without which no efforts at all would be made. Hope and despair are existential attitudes that we bring to the world from within our being. Optimism and pessimism are rat ional eJ~pect ations about the probable course of events. Therefore, it is possible to be a hopeful pessimist without contradiction. The split in point of view between the overdeveloped and underdeveloped is in some ways new but has its roots in the old division between Marll and Malthus. The Marxian and Malthusian traditions represent the major competing explanations of poverty in Western thought (Daly, 1971). The difference between them is rellected in the two meanings of the word "proletariat," and the differing theories of poverty implicit therein. The literal Latin meaning of proletariat is "those with m~ny offspring." and the full ancient Roman ~cnsc of the word i~ ·• the lowest class of a people. whose members. poor and exempt from taxes. were use ful to the republic only for the procreation of children." The correlation between proletarian and prolific is implicit in our very language and is given explicit theoretical development in the Malthusian tr:Jdition. The second meaning of proletariat is the Marxian definition as "non.lwncrs of the means of production. who must sell their labor power to the capitalist in order to live." By Marx's time the literal meaning ()(the wMd had been lost, and it was used as a synonym for "the laboring cla~s. the pn11r. the common people ... Marx's definit ion completed the alicnatin of the word from all connection with its lite ral meaning. lmplidt in the 1\!arxian definition. and explicitly devclopt•d in Ma rxian thought. is the thl'My that poverty results from the social relations of production not from the proliferation of the proletariat.
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Bur are these two "iews really mutually e.~clusi\'e or logically incompatible'! If we l'Onsider that poverty m.:ans "low per-capita income of a dass" and that po:tw.:c:n thPING ECONOMIES Af;l> THE S'ft.Af>Y STAT!;
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On the frontispiece of his classic study, Himes has 1he following quota· lion from Lippert: "The far the r a notion reache ~ back inlo primitive limes for ils origin, 1he more universal mu st be ils eJtlenl, and its power in hisw ry is ro01ed in this universality." II is 10 H ime~ · grea1 credi1 10 have shown that, contrary to popular op inion, 1ne desire 10 conlrol conception is a cultural and h istorical universal-not a recent prod uc1 of birth-control propaganda . The control of numbers (effecled by abonion and infanticide as well as by conlraception) is even more universal, extend ing in all proba bility back 10 our prehuman ancestors. It is hardly necessary to argue the un iversality of property. Bo1h individual and col· lcclive property holding have been 1raced back lhrough human history and into the animal kingdom in the instincl of territorial ily. In sum, 1he deep-rootedness and universalily o f the two criteria is apparent. Can we imagine more basic lines of division for defining social classes than differen1ial control over lhc 1wo bas ic life processes? Is it at all surprising that in the history of econom ic though!, each of 1he 1wo great tradi tions o f explaining poverty should have seized upon one of 1hese criteria as providing 1he key to understand ing and combating poverty? That the two trad itions shou ld have been seen as mutually exclusive substitutes rather 1han as compleme nts is an unfortunalc historical c ircumstance 1hat economists mus1 now strive to put rig ht. To show how, in spite of severe data limitat ions, these ca tegories might be use fully applied. let us cons ider the case of northeast Brazil in the 1960s, which in terms o f conventional development criteria has been a great success (Daly, 1970). Total GNP for the region has grown at between 6 and 7 percent (say. 6 .5) annually, with population growing at around 3.1 percent annually and per-capi1a income thus growing at around 3.4 percent-well above the hemispheric goal of 2.5 percent expressed at the Punta del Este conference. Add the fact of sparse density and there appears to be no population proble m at all. But let us apply the concepts just considered in order to go beh ind the misleading average and ask what is happen ing. io each type of per-capita income und the correspond ing social class. As a first approximation. k t us take Y.,IP< and Yp/P. to be empty categories; that is. there is a high inverse correlation between wealth and fertili ty. In other words. by our definition there is no middle class-only a stable bourgeoisie (YpiP,.J and a stable proletariat (Y.,IP.J. If we consider that a typical comple ted bourgeois family has four surviving children, while a typical completed proletarian family has eight surv iving c hildren, then Mer one generation (say 25 years) the bou rgeois family doubles (4 child ren ~ 2 parents ) and the proletarian family quadruples (8 children ~ 2 pa rents). If over the same 25-yea r period the total income of each dass grow s at 1he same 6 .5-percent rate at which the total income of both classes taken tOf!C'Iher has been growi ng, then the total income of each class will have increased



by a fa.:tllT ,,r ( 1.065)1 3 = -' .8. Th~ rc:for~. the p~r·capita income of the family will haw in,·rc:as~J. ovu one generation, by a factor of -' .Sf~ = :!A; th:Jt of the pruktarian family will hav~ increas.:d by a factor of ,,nly ...Si 4 = 1.:!. Ewn this rn~:tger in..:rc:ase of :!0 p.:rcent over 25 years for the proletarians Jisapp~ars when we n~.:all ou r very optimistic assumption of equal growth r.ues for the total in..:ornes of the two classes. Tot:tl income of the pwletariat surc:ly g rows at lo:ss than the aver:tge 6 .5 percent. while total incnm.: of the! bourgeoisie surely grows more rapidly. This is because the proletariat lacks bargaining power due to nonownership of property, lack of lab,,r unions. and lack of education; and because inflation tends to ~n.:rit prop.:ny in..:ome at the e.,pense of labor income and to benefit those who ha\'e access to credit. Thus it appears extremely likely that the per·.:apita income of the prole ta riat has not increased at all, while that of tho: bourgo:oisie has increased very rapidly indeed. The bourgeoisie becomes richer and relatively less n umerous; the proletariat remain~ equally poor and becomo:s both absolutely and relatively more numerous. Looking at aggregate per-capita GNP, we can see only "economic growth ." Looking at the fourfold disaggregation forces us to dist inguish bet>\een growth in the sense of " improvement" and growth in the sense of "swdling." And we are led to recogn ize the key role played by differential fertility in the dynamics of swelling. The ra ther more important role of differential property ownership has been more generally recognized intellectually, even if avoided politically. Finally. in a world increasingly polarized into right and left, might not the inclusion of the true insights of both the Marxian and neo·Malthusian traditions in our informationa l categories go at least some distance toward un iting these factions to a common devel opment effort? The underlying moral viewpoint capable of embracing the best in both traditions is that stated in Mark 2:28: "The Sabbath was made for man. not man for the Sabbath.'' If this rule applies to sacred institutions, then it must apply with even greater force to secular institutions. The institutions. laws, and conventions govern ing the dual life·sustaining processes of production and reproduction are to serve man. not vice versa. Man was not made to sen·e Mammon-nor the goddess of fertility. Let us take a fu rther look at the specific case of Brazil as representative of the conflict between developmen t and the environment. At international conferences Brazil has been noted for hard-line stands against any environmental constraints on economic development. Brazil also has achieved one of the highest growth rates in the world. This accomplish· ment can be viewed from at least three very different perspectives-the neoclassical, the neo-Mandan, and the neo-Malthusian. Old economic doctrines never die, they just add the prefix "neo" and continue their subversive or apologetic existences. bour~Nis
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Keynes warned us that economists are more powerful than commonly real ized: "Practical men who believe themselves to be quite: exempt from any intellectual inHuences, are usually the slaves of ~orne defu nct economist. Madmen in authority, who hear voices in the air, are distilling their frenzy from some academic scribbler of a f.:w years back'' (1936, p. 383). Prior to 1964 in Brazil, both neoclassical and neo-M;m:ian "voices in the air" spoke to those in authority. Since the revolution of 1964 the neo-Marxians have been placed beyond the pale. Neo-Malthu sian~ have never been a dominant force anywhere, especially not in Brazil. Their inclusion here is based not on their past importance but on my estimate of their future importa nce. The neoclassical pa radigm thus has, for now, a virtual monopoly on official Brazilian economic thinking. Neoclassical economics has been applied with originality and imagination and, within its ow n terms, has been highly successful. Let us examine the nature of the Brazilia n neoclassical development strategy first in a sympathetic way and then give it a more critical look from the nco-M:lrxian and neoMalthusian perspectives , especially the Iauer. The current technocratic military regime in BrJzil has based its dc\·elopment strategy overwhelmingly on its ability to mainta in a very high rate of growth in real GNP, arguing that this wou ld make unnecessary any direc t confrontation with the pol itically divisive issues of red ist ribution (exi t neo-Marxians) and population control (exit neo-Malthusi~ns, if any). If GNP continues to grow at 10 percent per year, it will double every seven years , quadruple every fourteen years, and so forth . Surely. it is argued, the poor will benefit more from this rapid doubling than from any " premature" or "emotional" redistribution, which would kill incentives and lead to economic stagnation. It is considered natural that income distribut ion should become more unequal in the early stages of rapid growth-after all, universal poverty is highly egalitarian and any movement away from that posi tion is bound to have nonun iform effe,·ts and therefore increase the inequality of income distribut ion. As fnr the nearl y 3-percent rate of demographic growth that the "dcmophohcs ~ fear. that too is " solved" by economic growth . If the 10-pcrccnt ra te of GNP growth is maintain~d. then a 3-percent rate of demographic growth means that per-capita GNP will grow at about 7 percent and douhlc C\'cry ten years. If, by heroic and e~pcnsive effort , the populatilln growth rato.' were cu t to I percent per year, then per-capita income woull a significant differe nce and certainly not worth the cnornwus cffMI. fk· sides, people are needed to colonize the Amazon, wh ich i' viewed a~ a great potential source of ag riculturJI and mineral wealth anti as a tcmpta· tion to greedy foreigners. Fu rthermore , the " dcmographi•· transitit>n thesis" holds that as incomes incr~asc. the l:>irth rate :luromaticall y rend, h> fall , so that rapid economic growth is it~df the best hirth·n>nln>l pnlk~·.



In sum. r:lpid growth in aggreg:~te GNP is the turnpike to development, anJ reJistributi,m anJ ienility reduction are bumpy. din-road detours th:lt will at best slow the journey down and at worst rallle the car to pie.:es. The best str.uegy is to stay on the turnpike and pay the relatively c:heap toll. Reality is always more l'Omple)( than our descriptions of it, and I would not d.:aim that this br ief sketch does total justice to Brazilian development policy. but I believe it captures the essential strategy. There are, however, counterc:urrents. Everyone recognizes that income distribution became more .:oncentrated Juring the intercensa l period 1960-1970, and the regime has expressed concern. The literacy program (MOBRAL) and some educational and social welfare expenditures have no doubt benefitted the poor. Some inftuent ial Brazilians (Mario Simonsen and Ruben.s Costa. for e)(ample) have long argued for a voluntary fam ily-planning program. Moreover. Brazil ratified the Bucharest World Plan of Action on Popul:Hion . It remains to be seen whether that is an index more of the vacuity of the action plan than of Brazil's intention to worry about population growth (''Brasil admite." 1974). The successful policies undertaken to promote growth include: tax incentives for e)(pOrts and for investment, especially investment in poor regions; reduction of inflation and monetary correction. or "inde)(ing'' to com~ct the worst distortions of the remaining inflation; adjustable e~change rates and frequent minidevaluations to discourage foreign exchange speculation; welcoming foreign cap ital from a diverse mix of countries; administrative enforcement of tax laws; and other measures. I will not describe these policies in detail, since it is clear enough that the goal of growth was being achieved (at least until the oil crisis of 1974). Rather, let us take a closer look at that goal itself and judge its adequacy from our other two perspectives. We need not be Marxian to appreciate the importance of the main points of what I have called the neo-Marxian tradition. The major emphasis of that tradition is on social justice and on breaking the monopoly of economic and political power of the elite class. Brazil is governed by a military dictatorship. In recent elections most Brazilians, in spite of the benefits of economic growth, cast their somewhat meaningless ballots for the opposition party. Social justice has not been served by the worsening distribution of income. In 1960 the poorest 80 percent of the population received 46 percent of total national income, while in 1970 they received only 37 percent. Correspondingly, over the same period the share of the richest 20 percent increased from 54 percent to 63 percent, while the richest I percent increased its share from about 12 percent to about 18 percent (Simonsen, 1972. p. 51). To put it bluntly, the great majority of the population has, since the revolution, gotten both a reduced share of the national product and a reduced voice in national affairs. Hence the popular saying, "Brazil is doing well, but the Brazilian is doing badly."
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But is the Brazilian majority getting worse off absolutely a~ well as relatively? Between 1960 and 1970 the absolute income of the lower 80 percent taken as a whole increased by 8.4 percent, while that of the richest 20 percent increased by 55.4 percent. For the richest I percent the increase was 103.2 percent (Simonsen, 1972, p. 53). Within the large category of the poorest 80 percent, there were no doubt many people (especially in poor areas like the northeast) whose absolute real incomes did not rise at all. or actually declined. But the data are too global to permit more than a guess at the actual numbers. However, the falling purchasing power of the real minimum wage (actual inflation has been greater than the anticipated inflation used in calculating the minimum wage adjustments) suggests that many of the poor are getting worse off absolutely. h is sometimes argued that the pursuit of growth will eventually require a more even distribution of income in order to have a mass market in which to sell the growing output. This is not very convincing, for two reasons: First, there are export markets available. Second, the upper 20 percent of Brazil's 110 million people consists of 22 million consumers (almost equal to the entire population of Argentina), who can provide adequate markets for each other, with liule need to sell much beyond rice and beans to the lower 88 million. As growth continues, the product miA shifts more to luxuries and consumer durables and away from basic necessities . The increase in luxu ry consumption of a minority at the expense of the basic needs of the majority is, of course, the real meaning of income inequality and the real cost of a "trickle-down" development policy. The one thing that the poor definitely get more of than the rich is children. Completed family size differs probably by a factor of about 2 between the richest 20 percent and the poorest 80 percent. That is a crude estimate, but it is unmisiakably clear, as we have already seen . that differential fertility is an important determinant of per-capita income distribution, a point generally ignored by neo-Marxians and neodassicals alike. It seems that differential population growth in BrJzil has promoted aggregate economic growth at the expense of the lower .:lass. The high fertility of the lower class serves to perpetuate an unlim ited supply of labor at a constant low wage. This helps to keep profits high. and, since most investment comes from profit earners. the rcsuh is nwrc investment and faster growth than would be the case if l:~hor were ":ar pmJu.:c: three: of ea,·h sex II) b< domestics in the noble familio:s'' (Swift, 195~. p. 16t>). But wh.u of the: •kmogrJphic transition thesis that fertility falls as in.:ome in.:reasc:s·• For un.: th ing. the real income of the masses hardly ~ems to b< rising at all, and for another the thes is itself may be just wishlul thinking. Rising per-capita income may be as much the result of lowered ti:rtil ity as the ~·ause, and the expectation that a process that took place over centuries in Europe will be repeated in the Third World in a matter of decades inspires skepticism. Death control did spread in a maner of decades, but procreating is a much more popular activity than dy ing. and social values that evolved during a history in which mortality was high . must. for survival, favor high fertility. A lowering of fertil ity will take a long time at best and may never take place if governments sit ba.:k and wait for some automatic transition to occur as a by-product of e.:onomic growth (Teitelbaum. 1975). It is a fact that illiteracy has declined .,. ith economic growth, but on the basis of that commonplace no one invents a "literacy transition thesis" and counse ls Brazil not to waste money on :'>IOBRAL because economic growth will automatically induce literacy! The neo-Malthusian view has recently been generalized from a demographic focus to a concern for total ecological balance among population, resources. and environment . Since the Brazilian strategy is so heavily com mined to rapid growth, it is a question of great. interest whether and for how long a growth rate of 10 percent can be sustained by the nat ural ecosystem of which the Brazilian economy is a subsystem. What is politically and econom ica ll y expedient may tu rn out to be biophysically unacceptable. Very little study has been devoted to this question, because it is considered a nonproblem. The official view is that, Min relation to the special human carrying capacity of the earth, it is obvious that it is infinitely greater than present levels" (Osorio de Alameda, 1973). Since the growth-based strategy would be rendered untenable by any imminent limits to growth in the fonn of steeply rising costs resulting from minerals depletion, environmental pollution, or ecological d isruption, the regime simply declares by fiat that any such limits are infinitely re mote. Any research that might cast doubt on this "obviousM fact is not likely to be welcomed, just as economic and demographic research on fertility is limited by a kind of taboo (Lyra Madeira, 1971, p . 42). This denial of the problem is hardly surprising, since most politicians in the United States take the same attitude and dismiss any argument that growth must be limited as Mdoomsaying." Admittedly, Brazil is a large country with abundant resources and plenty of space in which to spread the inevitable pollution re sulting from production and consumption. But the resource and waste-disposal demands of other countries also impinge upon Brazil and provide an impor-
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tant reason for the large inflow of foreign investment that has been a major factor in rapid growth. Such investments offer foreign countries an alternative to importing raw materials and further polluting home environments-a prospect tnat is doubly auractive to polluted and resource-poor countries, sucn as Japan. Ironically, Brazil already i~ ex· periencing the environme ntal problems of overdevelopment before it has solved the traditional problems of underdevelopmenl. With the help of West Germany, the most intractable of all problems of overdevelopment, managing fission power, will soon increase Brazil's prestige wh ile decreasing its national well-being, The enormous ecological destruction being wrought on the Amazon jungle in the name of development has been admi rably documented by Goodland and Irwin (1975). Therefore, it is simplistic to argue that pollution replaces hunger and that rapid growth has substituted lesser for greater evils. The problems of underdevelop· ment and overdeve lopment do not cancel out; instead, they add together or perhaps even multiply. A famous formerly exiled Brazilian, Celso Furtado, is one of tile few economists to have recognized the increasingly apparent contradiction of our present concept of development: that an upper-middle-class standard of per-capita resource consumption for the current world population of 4 billion is simply impossible (Furtado, 1974). Tile Brazilian elite suspects that "environmentalism" is part of a plot to stifle their growth and thwart the destiny by which Brazil is "condemned to greatness." Certainly it is unreasonable to eKpect the poor to limit their resource consumption until after the rich have limited theirs. This applies not only between rich and poor nations but also between social classes within nations. Perhaps the real goal of "development'' in Brazil has nothing to do with individual welfare of the majority and everything to do "·ith na· tiona l power. The mercantilists proclaimed this goal openly, and perhaps the regime is really more neomercantilist than neoclassical. If the goal is to max imize the economic and military power of the "nation" (meaning the current elite ), then nothing more need be said. We can assume that we know other peoples· rea l goals and then imerpret contradictory behavior as an aberration or a mistake. Or we can assume that behavior is always rational and consistent and that the real goal. which may be senet or even unconscious, is exactly what the behavior implies. According to which view we adopt, the regime will appear either ncol'lassi.:al M neomercantilist. But if the goal is to increase the we lfare of the maj,>rity of Brazilians in the present and future gcncratilh>w the slower, bumpy road of redistribution and population control. At least those two elements of the steady·state program arc already r.:fc,·ant to Brazil, and probably to a number of other Third World countries as well.
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Whit.: no! r~ferring specilkally 10 Brazil, Raul Prebisch, head of ECL\, ro:c:emly .:., pressed 10 a U.S. audi~ncc: a cc:nain disenchantmem wi1h grow!h in La1in Amc:rica: Rd'eren\Ce has been made co the so-called high rates of growth that are p.:lS>ible in latin America. I do no1 share 1he rejoicing over !his prospecl. ln..JecJ the high rates of growth !hat have been anained by some countries are a.:companicd by 3 growing disparity in income d isu ibu tion and by the lack of ability of !he economic system 10 absorb wilh salisfactory produclivity the "ontinuous in.:remcnt in !he labor for.:e. The ontroJu.:tion of the consumption socie ty means 1ha1 we are "benefit· ting" from all ohe "delights" of your patterns of consumption such as pollution. irresponsible use of nonrenewable resources, growing congestion in the cuies. an..t erosion of some human values that we would like 10 preserve [Prebis.:h, 197-4, p. 40).



Tht growth elhic will have 10 end sometime, and the neo-Malthusians will h:lVt !heir day, perhaps sooner 1han anyone thinks. But in the meantime it seems inevilable lhat the rhythmic crescendo of the GNP samba will drown out 1he somber Greek chorus of ralional foresight. Now lhat the Brazil ians have learned 10 heal us al our own game of industrial growlhmanship. il seems r;uher ungracious 10 declare 1hat game obsole!e. We can sympathize wilh Brazilian disbelief and suspicion regarding the moti\'eS of the neo-Malthusians. Bul !he dialeclic of change has no rule agains1 irony. The purpose of this chapler has been no1 10 offer a treatise on the Third World but merely to show thai while the SSE has, qui1e appropriately, been discussed mainly in the contexl of overdeveloped countries, it is not at all irrelevant 10 underdeveloped countries. As Richard Wilkinson has noted: Predictions of when the resources which modern industrial technology depends on will run ou1 are usually within the same time scale as the predictions of when many underdeveloped countries may reach industrial maiUrity. The industria l nations cannot avoid having 10 change their whole resource·base and technology for a second time, bul some of the pre-industrial nations might manage 10 avoid making more than one change [Wilki nson, 1973, p. 216].



Hopefully, lhe underdeveloped are not condemned to repeal !he mislakes or 1he overdeveloped.
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8 CONCLUSION: ON BIOPHYSICAL EQUILIBRIUM AND MORAL GROWTH



The real sci(nce of political economy. which has yet to be distinguished from the bastard science. as medicine from witchcraft, and astronomy from astrology. is that which teaches nations to desire and labor for the things that lead to life: and which te~chcs them to scorn and destroy the things that lead to destruction. John Ruskin ( 1862)



From the pn:ceding chapter, it is clear that the twin sacred cows of property and fertility both must be demythologized. As was shown in Chapier 3, both a distributist and a population-control institution are required. For too long, the Population Establishment, financed by the very wealthy, has been either blind or hostile to the valid criticisms aimed at it by lertist radicals. Conversely, the Marxians, in their eJtccssive zeal for grand dialectics and revolution . have neglected to oppose the class exploitation inherent in the very incomplete democratization of bi rth control. The steady-state point of view gives due recognition to both traditions. Along with the Marxians, it insiSIS that there must be limits to inequality, and that social j ustice is a precondition for ecological balance in all but totalitar ian societies. Birth control without property reform will, at best, reduce the number of poor people but will not eli minate
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poverty. With the Malthusians, the steady-state view recognizes that without population control of both human bodies and their wentions in physical ar1ijacts, all other social reforms will be cancelled by the grow· ing burden of absolute or Malthusian scarcity, discussed in Chapter 2. Many radicals decry any call to limit population or wealth as long as enormous resources are being squandered on weapons. Their point can· not be avoided. The B·l bomber, for example, would require between 300 mill ion and I billion gallons of fuel per year. By comparison, it required only 325 million gallons to run all the buses in alllhe cities and towns of the United States during 1974 (Hayes, 1976, p. 14). The obvious first step toward an ecologically sane economy is to stop building up oor capaci1y for destruction. In the face of the enormous dissipation that results from our perverse values and goals, it seems a waste of time to worry about !he minor losses due to !ethnical flaws in our economy. Why strain out the gnat if we are going to continue swallowing the camel? In addition to optimizing the arrangement of deck chairs on the Titanic. economists are too often caught up in the devil's game of suboptimi· zation-of figuring out how better to do that which should no! be done in the first place. A job that is not worth doing is not worth doing well. In economists' jargon lhe marginal benefit of an improvement in purpose is enormously greater than the marginal benefit of an improvement in technology. And the marginal costs are enormously lower. The more we study the emerging world crisis, the more apparent it becomes that solutions that could work require large value changes and that solutions based on existing values will not work. Like the monkey in the South Indian monkey trap , we are held prisoners by the excessive rigid ity of our convent ional values. Social scientists seem to regard any appeal to changing values as an infraction of the rules of their game . .They are committed to finding technological palliatives achievable by minor social engineering within the context of existing values and only slightly malleable institutions. But disarmament, ecological balance, and social justice are interrela ted goals that requ ire sound values and righ t purposes that can only come from moral growth. At th is point, the economist shrugs his shoulders and says, maybe so, but who knows anything about moral growth, who can de fine "sound values" or "right purposes"? As a minimum and often sufficient defini· tion, we might describe "sound values" as those that do not promote the indiscriminate destruction of terreslrial life. As argued earlier. minimiza. tion of suffering is a more operational goal than maximization of plea· sure. But the question itself is more revealing than any answe r to it. If we bel ieve that sound values and right purposes cannot be defined and agreed upon, that such knowledge is impossible of attainment, then we arc in serious trouble indeed. If one purpose is as good os another, then the only question of interest is how to achieve the goal (a ny goal) efficiently.
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But even cftkicnq· loses its meaning, because it demands. at a minimum. that gn:ater goals not be sacrificed in the achievement of lesser goals. We must bc willing to rank goals before we can speak of efficic:n.:y. To rank goals. we must have an ordering principle or an Ultimate End. We must also rank various degrees of attainment of different goals-alllwugh food is a mo n: pressing need than clothing, we will value basic dothing higher than marginal increments of food beyond an already sufficient diet. The only time efficiency does not require a ranking oi goals is when then: is only one goal. Singleness of purpose may be pu ri ty of heart on the religious plane, as Kierkegaard said, and as is implied in the necessary concept of a single Ultimate End if goals are to be ranked . But singleness of purpose at the more concrete and mundane ltvel is fanaticism . Build the biggest bomb possible and forget the costs-indeed if there are no other goals sacrificed, then there are no costs, and building the biggest bomb possible becomes a purely technological operation, with technological efficiency the only criterion. But, realistically, even at the apparently technolog ical level, multiple goals creep in, and valuations and tradeoffs appear. For example, even the milir.ary would not want the biggest bomb possible but the biggest bomb that could be delivered by airplane or rocket. Now explosive power and lightness of weight become competing goals. and economic aspects emerge even here. What do we want from a bomb? Efficiency, even at the lowest levels. requires that we know what we want , that the questions of relative values have been settled . We need a higher value (potential megadeaths inflicted) by which to measure the subvalues of explosive power and lightness of weight. Attempts to be efficient regarding only a single specific goal, or without any concept of a highest good by which goals are ranked, is an enterprise suitable only for morons and fanatics. In Chapter I it was argued that economics has overlooked ecological and moral facts of life that have now come home to haunt us in the form of increasing ecological scarcity and increas ing existential scarcity. Much. of this book has been dedicated to coming to terms with ecological scarcity, though it was frequently noted that this could not be accomplished without moral growth, without also coming to terms with existential scarcity. For the early econom ists, the imponant test of economic institutions and policies was the ir likely effect on man's character. Adam Smith caut ioned about the stultifying effects of speciali zation and wrote the Theory of Moral Sentiments. The mechanistic and behavioristic dogmas have banished all such ghosts of subjectivity from the chrome·plated mechanism of highly tooled analytic thought. Introspection and concern for the ~withinness" of things, and even of people. has been rejected as unscientific. But an economist is a person and knows by the most direct experience, unmediated by the sometimes deceptive senses, what it is to be a person. A physicist can know about atoms only
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what his nmplified senses tell h im; he would be pleased to experience the withinness of being an atom, if only he could. To declare the knowledge attained by introspection invalid ls the grossest of unscientific prej udke s, indicat ing that many social scientists merely mimic the methods of tht phy· sical sciences while understand ing nothing of the basic spirit of scien.:e. The locus of moral values is within, and our focus exclusively on the exterior has led to a superficial view of human behavior and economic life that neglec ts moral values and the necessa ry guides, controls, and restraints that shared values provide. Of course, people can also be en· slaved by false values and superstitions, but in combating false values not enough c are has been given to protecting true values from the blindly wielded ax of the reductionists, behaviorists , and rela tivists. The political consequences of the indiscrimina te gutting of interior values was forseen by Edmund Burke: Men are qu a lified for civil liberty in exact proportion to their disposition to pu t moral chain s upon their own appetites. Society ca nnot exist unkss a controlling power on will and appetite be placed somewhere, and the less of i1 there is within, the more there must be without. II is ordained in the eternal constitution of things. that men of intemperate minds cannol be free. Their passions forge 1heir feuers (quoted in Ophuls, 1973).



An overpopulated and overconsuming community that is press ing the carrying capacity of its local and global ecosystems must, for su rvival, come under the authority of a controlling power. The less of that power we find within, the more it will have to come from without. The political logic of Burke; the cen tralizing logic o f modern large -sca le. high· in formation, and high-energy technology; and Sk innerian behaviorist views are all pointing directly to a totalitarian state. The st raightest rout e to such a s tate, as argued in Chapter 6, is via the "plutonium economy. ~ In the words of physicist Dean E . Abrahamson: The decision on nuclea r power will determine how our fu1ure society will look. The perceived impotence of 1he powerless when confronted with furl!n.:rit that justifies these enormous costs? A CUr works yu may b~ known. Your rriumphs on 1h~ mc.:hani.:al arts are th< ob\'ers< of your failure in all lhat culls for spiritual insi!!ht. 1\la.:hincs of cwry kind you ,·an make and usc 10 perfection; but YJied in goods and services nows from firms to households and is called national product, while an equal flow of C)(Change value embodied in fact on; of pnxlu•·· tion returns from households to firms and is called national incr feedback of bidding will never get started. Nor will the feedback process of critical discussion begin as long as economist~ think that the concept of the SSE is not wonh "bidding on''- as long as they remain committed to the illusion of growthmania. There are many further problems a.nd issues in the transition to a SSE, such as international trade adjustments between growing and steady-state ccon· omies, and legitimate Third World needs for further growth up to a sufficient level. The~e are important issues that merit discussion. But in a sense it j, premature to discuss fun her these problems of transit ion as long as we have not yet firmly established the case that: (I) the growth economy is unwori.;ahlc: and (2) the SSE is, in broad outline. a feasible and desirable alternative. The first order of business is to make that case as cle:~rly and cOf!entl~· as possible. However, that is not likely to be surficicnt. The Kcyncsi:~n rcvnlution did not occur because Keynes' arguments were so compellingly lucid and unanswerable. II was the Great Depression that convinced pcopk that somr-
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thing Wll$ wrong wiah an economic theory that denied the very possibility of involuntary unemployment. Likewise it will probably take a Great Ecological Spasm to .:011Vince people that something is wrong with an economic theory that d(nies the v(ry possibility of an economy exceeding its optimal scale. But evc:n in that unhappy event. it is sliJI necessary to bave an alternative vision ready to present when crisis conditions provide a receptive public. Netual motion. just as the words "self-renewing" and "self· feeding" clearly imply. Curiously. the authors specify that the returned outputs constitute freslt inputs. What can "fresh" mean in this contellt of continuous reuse? The word "fresh" suggest~ something newly brought in from outside, which, however, would require the abandonment of the circular flow model. I hasten to add that I do not advocate erasing the circular flow diagram from all tellts but rather insist on applying it only to abstract purchasing power and not to real physical products or to their somewhat less real aggregate, "real GNP.'' But is it not boorish to make such a fuss about an unfortunate inexactitude in an elementary text and rather ungracious to boot in that the textbook is. ovcrJII. pretty good? First, I believe the error is generic and not just a lapse in one text.J The virtue of the tellt in question is that its clarity of expression mak.es ob,•iou' an error that is usually hidden beneath ambiguities and r.~pid change' of subject. Second, errors at an elementary level arc far more deserving of attention than those in advanced treatises because, hy vinue of hcing ITl(>rc fundamental, they have more far-ranging implications. as we will sec later in this chapter. Perhaps the standard cumple of misplaced concreteness in economics is "money fetishism''-applying the characteristics of money. the token and measure of wealth, to concreie wealth itself. Thus if money can grow fnrc\'cr at compound interest, then. presumably. so can wealth: if money Oows in a cin:lc.



198 I 1'\JR'fHER I:SS.AYS IN THt; t:Ce5 the resuictions once thought to reside in tl\c lack of homogeneity. In a ~Ricardian world, it seems, the particular resources with which ooe starts increasingly become a maHer of indifference !Barnell and Morse, 1963, p. II).



In sum, Barnett and Morse believe that "Nalure imposes particular scarcities, not an inescapable general scarcity" (Barnett and Morse, 1963. p. II) This picture is much like Marshall's: matter is rearranged in production, disarranged in consumption, rearranged in produc1ion again. etc. Maner con· sists of homogeneous, indestructible building blocks (alorns and electrons) that we just keep recycling and rearranging (Marshall, 1961, p. 238). Looking at the physical basis of the economic process from the perspective only of the firs! law of thermodynamics tends to reinforce the circular flow model and sanction its generalization to levels of abstraction involving physical dimensions in addition to the exchange value dimension. But there is also a second law of thermodynamics, the entropy law, whose implications for economics modify this picture substantially (GeorgescuRoegen, 1971). The entropy law tells us that it is no1 1he uniformity of matter-energy that malces for usefulness, but precisely the opposite. It is non· uniformity, differences in concentration and in temperature, that make for usefulness. If all materials and energy were uniformly distributed in thermodynamic equilibrium, the resulting homogeneous resource base would be no resource at all. The potential for ordered rearrangemen1 would no longer exist. Since the rearrangement of matter is the central physical fact about the economic process, we must ask what determines the capacity io rearrange matter. Is that capacity conserved,like matter itself, or does it get used up? Is all matter equally capable of being rearranged? Is all energy equally capable of effecting the rearrangement? The answers to these questions are given by the second law of thermodynamics. Free or available (low-em ropy) energy is required for rearranging matter (doing work), and. in the process. its capacity or potential-to rearrange matter is irrevocably used up. In doing work. free enerj!y is degraded into bound or unavailable (high-entropy) energy. Structured (low· entropy) raw materials are easier to rearrange (use up Jess free energy) than arc dissipated waste materials (slag, sludge, soot, ashes, tailings. rus1. etc.). The entropy law is a formal expression of what common sense has suggcstC'd for ages: that there is an important qualitative difference between equal qu:III· tities of raw material and waste material. Raw materials (resources) arc characterized by low entropy, waste materials by high entropy. To deny the relevance of the entropy law to economics is to deny the relevance of the difference between a lump of coal and a pile of ashes. This difference is of immediate and continuous imponance to economic life, indeed. to life of any kind. and thi~ simple observation should put to rest the tiresome canard that the entropy law i~ relevant only on a billion year time scale.
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~rpo:trutors



of this fallacy include George Gilder ( 198 1, p. 261) and Danish Boserup, who said:
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lh< markc1 prio:o: (mart:inal utility) of water, or according to its total ulility'1 Water !hal hus cms~J the boundlll'y into the human economy is rightly valued wi1hin 1ho: .:.:onomy of human exchange at its marginal utility. But should that mart:inal utilily ,•:~;chang.: value b.: used in eV' I H IKTHI='K
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third law. the "muimum power principle:" (and its close: relalive. the thtem ma.'l.imizc:s "power... understood in its usual definition as the instantaneous rate:. or intensity. of energy use. A kilowatt-hour might be used in various ways: tor one hour at an intensity of one kilowatt: for two hours at an ontensity of one-half kilowau. or for one millionth of an hour at a million kilowau inik i~ pn:li i
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t>ut rinitc: . .:c·osystem ihat is ooth the supplier of low-entropy raw materials and the: at>sorber of its high·c:ntropy wastes. The growth of the economic subsystem os limited by the• size of the overnJI system, by its dependence on the overall system as a soun:e of low-entropy inputs and as a sink for high-entropy waste outputs, and by the: intr icate ecological connections that are more easily disrupted as the: sc·ak of til
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There are three time frames worth distinguishing: fi~t. the extremely long· run concept of entropy as the ultimate equilibrium state, the linlll "heat death" or chaos; second, the immediate, moment-to-moment concept of entropy as a directional process or "time's arrow" and a gradient down which all physical processes ride; third, the medium-run period of one generation or one aver.. ge lifetime, say twenty-live to seventy-live years, over which solar low-entropy remains essentially const.ant, while the terrestrial sources of low entropy. upon which industrial civilization is based. may become significantly depleted. Let us agree with Boserup that the fi rst meaning is irrelevant. I do not know of anyone who ever claimed otherwise, and Boserup cites no examples. The relevance of the second meaning to economics. however, is as elementary and pervasive as the difference between a lump of coal and a pile of ashes, between raw material and waste material (Georgescu-Roegen (13 )). If the qualitative difference between equal quantities of raw material and waste material is not relevant to economics, then what is'! And entropy is the measure of that qual itative difference. Recognition of the third time frame would have kept Boserup from missing the point that industrial growth is limited by the stock of terrestrial low entropy rather than by the stock of solar low entropy. which is superabundant but is itself irrelevant because solar energy is flow-limited; i.e.. its total amount may be practically unlimited, but its flow-rate of arrival to earth is strictly limited, and so far remains beyond our control. But even if we were able to increase the flow of solar energy to earth. we would be foolish to do it since the constant solar flux is the basis of the fixed biophysical budget on which all species live, and to which they have adapted by coevolution over millions of years. A significant change in the solar flux would result in a wholesale invalidation of eons of adaptation. Human beings must also ultimately live within that constant long-run biophysical budget, even though economic expansion can temporarily be financed by drawdown of terrestrial stocks of minerals and takeover of the "place in the sun," or habitats, of other species. These somewhat loaded but very descript ive terms, "drawdown" llJld " takeover." were introduced by Canon (7) . Growth (as opposed to development} is largely based on drawdown and takeover. Clearly these two processes ultimately reach biophysical limits. but. as will be argued in the next section of this chapter, ethicosociallimits arc prohably more binding. Economists seem to have learned about the first Jaw of thermodynamb (conservation of matter-energy) and the limits it imposes. Production functions are now sometimes required to respect a materials balance constraint n-'. subhuman ~~x·des. community, and whatever else has beet1 sa,·rilkc:J in rile name: of growth, should henceforth be less sacrificed simply O..•,;ausc growth is kss productive of gcn.:ral happin.:ss than used to be the case when marginal in.·t>me was dcdicarcd mainly to the satisfaction of absolute w-:uus r.uhcr than relative wants. DI:Pt.UION L'lt' MORAL CAPITAL AS A LIMIT TO GROWTH ~lirsh 1 1~ 1 :~rguc:s
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:\lor.llicy of chc minimum onlc:r n.-.:~ssary for the functioning of a market sysltm ne:ltly always implicil.ly. co be a kind of permancnr free good. a natural n:$ridF< University Press. 1981. .5. Boserup, M. UAre There Depletable Resources?" in Christopher Bli~s and M Boserup, eds .. EcOIIOfllic Grl;>.INABILITY



dis1ribu1ion. The lan~r n:t~uin:~ lhe addi1ion of t:lhical crileria; the former l'l:'TAINABILITY



~izcJ the manilokl ,·oosC\jucnc~s of its cnr.ropic nature. Others (Kneese. Ayres, anJ o.J'Arge~) ha\·c paiJ rcspc.:t to the concept by way of emphasizing the imp.>rtano:e t>f ··material balances." thus recognizing the constraint on the c'\.·onomic process of the first law of thermodynamics but neglecting that of the s.:conJ law. The first law is consistent with the circular flow vision-the ~~ indcstruo:tible building blocks of matter-energy could simply cycle faster anJ fa.~ter around the production-consumption loop. Nothing gets used up. But the second law says that something does indeed get used up-not matterenergy itself, but its capacity for rearrangement. Energy is conserved, but its capacity to do work is used up. To my knowledge, no economics teKtboolc bas paid anent ion to any of these important contributions. Instead. they continue t.o perpetuate the circular ftow vision without so much as a reference to the concept of throughput. •· 1 Naturally. if the very concept of throughput is not admitted, it will be impssible to consider the issue of its optimal scale, a theme to which we now iurn.8



Optimal Allocation Versus Optimal Scale SWldard economics is about the optimal allocation of resources, which in this broad sense includes labor and capital as well as natural resources. But natural resources are not viewed as the components of an entropic metabolic flow from and back to the environment. Rather they are seen as building blocks that are indestructible elements in the circular flow. Allocation of these elements among competing uses is the only question raised for slalldard economics by its partial recognition of throughput. As mentioned earlier, a Pareto-optimal allocation can be achieved for any scale of population and per-capita resource use. The concept of econor:tic efficiency is indifferent to the scale of the economy's physical dimensions. just as it is indifferent to tbe distribution of income. Equity of income distribution and sustainability of scale are outside the concept of market efficiency. Yet the environment is sensitive to the physical scale of the economy. and human welfare is sensitive to how well the environment functions. To allocate resources optimally at a nonoptimal scale is simply to make the best of a bad situation. If the economy continues to grow beyond optimal scale. then optimal allocation means simply to keep making the best of an ever worsening situation. This anomaly is absent from the circular flow vision: if the economy is an isolated system with no dependence on its environment. then naturally it can never eJ~ceed the capacity of the environment. Its sc.ale relative to the environment is a matter of complete indifference. But once we recognize the central importance of the throughput, then we must concern ourselves with its optimal scale as well as its optimal allocation. Optimal scale of a single activity is not a strange concept to economists. Indeed microeconomics is about little else. An activity is identified, be it producing shoes or consuming ice crea.m. A cost function and a benefit function



for the activity in question are defined. Good reasons are given for believing that marginal costs increase and marginal benefits decline as the scale of the activity grows. The message of nUc:roer.onomics is to expand the scale of the activity in question up to the point where marginal C~IS equal marginal benefits, a condition that defines the optimal scale. All of microecooonUc:s is an extended variation on this theme. When we move to macroeconomics, however. we never again hear about optimal scale. There is no optimal scale for the macro economy. There are no cost and benefit functions defined for growth in scale of the economy as a whole. It just doesn't matter how many people there are. or how much they each consume. But if every micro activity has an optimal scale, then why does not the aggregate of all micro activities have an optimal scale? If I am told in reply that the reason is that the constraint on any one activity is the fixity of all the others and that when all economic activities increase proportionally the re· straints cancel out. then I will invite the economist to increase the scale of the carbon cycle and the hydrologic cycle in proportion to the growth of industry and agriculture. I will admit that if the ecosystem can grow indefinitely. then so can the aggregate economy. But until the surface of the earth begins to grow at a rate equal to the rate of interest, one should not take this answer too seriously. The total absence in macroeconomics of the most basic concept of microeconomics is a glittering anomaly, and it is not resolved by appeals to the fallacy of composition. What is true of a pan is not necessarily true for the whole, but it can be, and usually is. unless there is some aggregate identity or self-cancelling feedback at work (as in the classic examples of all spectators standing on tiptoe to get a better view and each cancelling out the beuer view of the other; or in the observation that while any single country's ex pons can be greater than its imports, nevertheless the aggregate of all eJtporl~ cannot be different than the aggregate of all imports). But what analogous feedback or identity is there that allows every economic activity to have an optimal scale while the aggregate economy remains indifferent to scale? In the circular flow vision there is an aggregate identity-total expenditures equal total receipts, one person's eJtpenditure is another person's income. Costs and benefits are conflated in transactions . In circular flow accounting we add up transactions rnther than compare costs and benefits at the margin. so the question of an optimal scale of the circular flow never arises. h is the through· put that has an optimal scale. When growth pushes scale beyond the optimum. we begin to eKperience geneml izcd pervasive externalities. such as the green· house effect, ozone layer depletion, and acid rain, which arc not correctable hy internali:zation of locali:zed external costs into a specific price. Probably the best index of the scale of the human economy a~ a pan of the biosphere is the percentage of human appropriation of the total world product~ of photosynthesis. Net primary production (NPP) is the amount of ~olar cncr~tY captured in photosynthesis by primary producers. lcs~ the energy used in their own growth and reproduction. NPP is thus the basic food resource for every·
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thing on c:a:rth nV! c11pable of photosynthesis. Vitousek et al. 9 calculate that 25 JXI'I.'C:nt of potc:ntial global (terrestrial and aquatic) NPP is now appropriated by human bc:ings. If only terrestrial NPP is considered, the frdction rises to 40 JXr,·c:nt. Taking the: ~5-JXn:ent tigun: for the entire world, it is apparent that two more Joublings of the human scale will give 100 percent. Since this would mc:an uro .:nc:rgy left tor all nonhuman and nondomesticated species, and since humans cannot survive without the services of ecosystems, which are made up of l'ther SJXcies, it is ckar that two more doublings of the human scale is an ecological impossibility. although arithmetically possible. More than two doublings is even arithmetically imposs.ible! Furthermore, the terrestrial figure of ~ JXrcc:nt is probably more relevant, since we are unlikely to increase our take from the oceans very much. Total appropriation of the terrestrial NPP is only a bit over one doubling time in the future. Perhaps it is theoretically possible to increase the earth's total photosynthetic capacity somewhat, but the actual trend oi past economic growth is decidedly in the opposite direction. Assuming a constant level of per-capita resource consumption, the doubling time of the human scale would be equal to the doubling time of population, which is on the order of forty years. Of course economic growth currently aims to increase the average per-capita resource consumption and consequently to reduce the doubling time of the scale of the human presence below that implicit in the demographic rate of growth. Unless we awaken to the eKistence and nearness of scale limits, then the greenhouse effect, ozone layer depletion, and acid rain will be just a preview of disasters to come, not in the vague distant future. but in the next generation. to As growth increasingly turns previously free goods into scarce goods, the standard solution is to put positive prices on the newly scarce goods. Once a good has become scarce, it is important that it have a positive price in order to be properly allocated. But there is a prior question: How do we know that we were not bener off at the previous scale when the good was free and its proper price was zero? In both instances the prices were right. But that does not mean that the scale was right. Furthermore, the new exchange value created when previously free goods become scarce reflects a cost, not a benefit as currently reckoned. The classical economis.t Lauderdale recognized that private riches could expand while public wealth declined. This perversity will occur whenever fonnerly abundant objects with great use value, but no exchange value, become scarce and thus acquire exchange value. Although scarcity is necessary for value in the sense of measurable exchange value, ~the common sense of mankind would revolt at a proposal for augmenting wealth by creating a scarcity of any good generally useful and necessary to man. "II The revolt has ~n slow in coming, but let us hope that Lauderdale was right! Some economists argue that futures markets and present value maximization automatically deal with the scale issue because the costs of excessive scale are merely the future costs of the present use of resources. But even in a single period analysis in which there is no future, there is still the possibility of having
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exceeded optimal scale in the sense of sacrificing current ecosys~ services that are worth more than the current extra economic product whose production required the sacrifice of those services. It is true thai many of the costs of increasing scale do fall on the future. But neither present value maximiz.ation nor an imaginary futures market is adequate for taking account of these future costs. 12. ll Optimal allocation at least has a definition, however restrictive and limited in relevance it may be. But how do we define optimal scale? This is an enormous question that involves not only much greater knowledge of carrying capacity and ecological relations, but also much clarification and deeper understanding of our own purposes. Many economists keep the scale question out of sight by rejecting the concept of carrying capacity on the grounds that it is not clearly defined. But by that criterion, they should also refuse to talk about "time," one of the most difficult concepts of all to define. Some say it is absolute, others say it is relative, still others insist that it is pure illusion. Even "money" should not be spoken of, since what is really money. M I or M2? Or MIA? One of the temptations of debate is to demand an unreasonable standard of precision for concepts that have troublesome implications for one's position. while being more informal and relaxed in the company of concepts known not to raise impolitic questions. But there is one thing we know about the optimal scale: it must at least be sustainable. So for the time being we can devote our practical policies toward sustainability, while we puzzle over the deeper philosophical issues of optimal scale. One further criterion for optimal scale suggested indirectly by Charles Perrings 14 is that the economy be small enough to avoid generating feedbacks from the ecosystem that are so novel and surprising as to render economic calculation impossible. Perrings begins with the first law of thermodynamics. pointing out thai an increasing throughput ("exactions" and "insenions ... in his language) provokes ever greater feedbacks from the environment (external costs) as the scale of exactions and insertions grows. Since we do not under· stand the ecosystem very well, the feedbacks from it provoked by our actions come as surprises to us. These surprises arc nearly always unplea.~ant ones. since random interferences in a complex system nearly always disrupt the functioning of the system and since our welfare depends on the proper functioning of that system. Novelty and surprise begin to outweigh the calculated projections of the costs and benefits of the increasing scale of our activities. We can react to this loss of predictability in two ways: (I) increase the sphere of control so as to internalize the "surprises" (Boulding 's image of the ~paccm:m economy in which the entire life-support system is planned and controlledi.e., everything is economy and nothing is environment . leading to what wo: might call "full-world economics"); or (2) decrease the scale of human interference to a level such that the ecosystem can function on "automalic pilot" (Boulding's image of Lhe cowboy economy in which nearly everything is environment. and sinks are automatically recycled into sources without any



planning t>y rhoy- "t•mpry-world o!conomics").. Our abili1y for centr.tlly planning .:n>nvmic:s ugh ro a\'oi.J unmanageable interference with the "ecological invisible hand .. ,,r automati~ pilt. Ecological laissez fa ire requires social control of the ~calc of the ... ..-onomi~ subsystem. Refusal to limit scal.e because of an overextend.:.! bclid in providentialistic individualism (Adam Smith's "invisible hand"l will lead to a siluation in which even con.strained individualism be· .:omes impossible. because we will, like the spaceman, be faced with the burden of planning and regulating our entire life-support system. A full-world e.:nomy will nol have enough slack between the carrying capacity of its >upporting ecosystem and its actual load to permit the luxury of free-market trial and ~rror. The world now is too full for the empty-world economics of llissez iaire. The only way to retain some of the freedoms of the empty· world c:conomy is to control scale. We ..:ould. of course. simply accept the eventual destrucr i.o n of life-support .:apacity as the price we musl pay for freedom from restriction of individual righls 10 grow. It is widely believed, however, by persons of diverse religious commilment. that there is something fundamentally wrong in treating the earrh as if i1 were a business in liquidation. The value of sustainability is so basic that it is usually tacitly assumed in our economic thinking. It should come as no surprise (bul often does) to learn that sustainability is built into the very concept of income. J. R. Hicks 15 defined income as the maximum amount that a person or a nalion could consume over some time period and still be as well off a1 the end of the period as at the beginning. Hicks further argued that the whole practical reason for calculating income is to have a guide to how much we can consume year after year without eventually impoverishing ourselves. Income equals maximum sustainable consumption.



Sustainable Development Lack of a precise definition of the term "sustainable development" is not all bad. h has allowed a considerable consensus to evolve in support of the main idea that it is both morally and economically wrong to treat the world as a business in liquidation. If development is to be the major policy goal of nations, then i1 should mean something that is generalizable both to all members of the present generation and to many future generations. The popularity of the nO( ion of sustainable development derives from the increasing recognirion that present panems of economic development are not generalizable. Presenl levels of per· capita resource consumption underlying the economies of the United States and Western Europe (which is what is generally understood by development) cannot be generalized to all currently living people, much less lo future generations,
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without destroying the ecological sources and sinks on which economic activity depends. 1b The Brundtland Commission Report (Our Comnwn Future) Wal. wise not to foreclose the emergence of this vague but important consensus by insisting on a precise analytical definition from the outset. But the term is now in danger of becoming an empty shibboleth. For el!ample, many people in the development communi! y who use the term cannot tell you what is being sustained in sustainable development-whether a level of economic activity or a rate of growth of economic activity! Some, therefore, have become impatient with the concept and want to abandon it. That would be a great mistake. After all, we do not bave a precise definition of money either {M I, M2, M4), but we certainly cannot abandon the concept. Nor is income a precise concept; yet in practical affairs we can hardly do without it. Even though we must not e)(pect analytical precision in reasoning with dialectical concepts, it is nevertheless possible and very necessary to clarify the notion of sustainability and to offer a few first principles of sustainable development. Two terms are frequently used more or less synonymously: "sustainable growth" and "sustainable development." Earlier 1 suggested the following distinction: that "growth" refer to e)(pansion in the scale of the physical dimensions of the economic system, while "development" refer to qualitative change {improvement or degradation) of a physically nongrowing economic system in a state of dynamic equilibrium maintained by its environment. By this definition the earth is not growing, but it is developing. Any physical subsystem of a finite and nongrowing earth must itself also eventually become nongrowing . Therefore the term "sustainable growth" impl ies an eventual impossibility, while the term "sustainable development" does not. It is developmentthat can have the attribute of sustainability, not growth. What is being sustained in sustainable development is a level, not a rate of growth, of physical resource use. Wbat is being developed is the qualitative capacity to convert that constant level of physical resource use into improved services for sati sfying human wants. The concept of sustainability is by no means new in economics, ahhou!!h th~ word is. As noted earlier. sustainability is implicit in J. R. Hicks's definition of income as the ma)(imum amount that a person or community could consume over some time period and still be as well off at the end of the period as at the beginning. Remaining eqll:llly well off means maintaining capital intact. or maintaining the wealth and population of the community. Growth in Hick sian income is by definition sustainable. Any consumpt ion that is not sustainat>k cannot be counted as income. Exploiting renew:tble resources at a protit· maximizing sustainable yield is an applic:ttion of the 1-licksian concept nf income to resource management. How, then, can there be a problem of lack of sustainahility if that notin is implicit in the very concept of income? The problem is that !he capital that we have endeavored to maintain intact is man-made capital only. There is als the important but .relatively unappreciated category of natural capital- natural
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stocks that yidu llows of natur.ll n:sources and services without whi.ch there can be no pn.>1.luction. 11 In pmctice we do not maintain natural capital constant in the: process of production. and consequently the NNP generated is not Hicksian incon~~tkal foundalion than it has had to date. From there. we can ~gin to inv~stigat~ ,,perJiional principles of sustainability, such as those dis..:us~d h~~ and summarized below. {I l The: main prin.:iple is to limit che human scale to a level that, if not ,>ptimal. is ac lease within carrying capacity and therefore sustainable. Once ..:arrying ..:apa.:icy hll$ been reached. the simultaneous choice of a population l~vc:l and an average .. standard of living" (level of per-capica resource consumptiool becomes necessary. Sustainable development must deal with sufficiency as ..-.dl as dticiency. and cannot avoid limiting scale. An optimal scale would be one a.t which the long-run marginal costs of expansion are equal to the long-run marginal benefits of expansion. Until we develop operational measures of cost and be~ fit of scale expansion, the idea of an optimal scale remains a theoreti· ..:al formalism, but a very imponant one. The following principles aim at translating this general macro level constraint to the micro level. (~) Technological progress for sustainable development should be effi. cicncy-increasing rather than throughput-increasing. Limiting the scale of resource throughput would induce this technological shift. (Jl Renewable resources, in both their source and sink functions, should be e.\ploited on a profit maximizing sustained yield basis and in general not driven 10 extinction since they will become ever more important as nonrenewables run out. Specifically this means that: (a) harvesting rates should not exceed regeneration rates; and (b) waste emissions should not exceed the renewable assimilative capacicy of the environment. H) Nonrenewable resources should be exploited, but at a rate equal to the creation of renewable substitutes. Nonrenewable investmenis should be paired with renewable invest~nts and their rates of return should be calculated on the basis of their income component only, since that is what is perpetually available for consumption in each future year. If occasionally a renewable resource is to be depleted in a nonrenewable fashion (driven to extinction), then the same pai.ring rule should apply to it as for a nonrenewable resource. Thus the mix of renewable resources would not be static, but there would be a compensating re~wable investment for every divestment. Perhaps there are other principles of sustainable development as well, and certainly those listed above need to be refined, clarified, and made more consistent between the micro and macro levels. But these four are both an operational starting point and a sufficient political challenge to the present order. Will the nations seeking sustainable develop~nt be able to operationalize a concept from which such "radical" principles follow so logically? Or will they, rather than face up to population control, wealth redistribution, and living on income, reven to the cornucopian myth of unlimited growth, rechristened as "sustainable growth'"? It is easier to invent bad oxymorons than to resolve real contradictions.
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I am indebted for helpful comments to S. Davis, S. El Serafy. P. Ehrliaper were presented at a conference on development and environmem, sponsored by the Italian Ministry of the Environment , Milan, March 19811. This chaper appeared origi· nally in Population and Development &view, 1990; reprinted from kscurus, Environ· menr. and Population: Pr~sent Knowledge, Future Options, The Population Couoci.l. NOTP.:



1991.



NOTES I. An example of the consequeQCes of nonrecognition of the distinction between sule and allocation can be found in H.E. Daly, "Review of National Research Council. Population Growth and Economic Development: Policy Quesiioos,~ in Population and Development Review, Vol. 12, No.3, September 1986, pp. 582- 585. A similar distinction is made in D. W. Pearce, "Foundations of an Ecological Economics." Ecological Modelling 38, 1987, in which he develops the idea of an ecologically bounded economy and argues that sustainability cannot be derived from the rnarktt mechanism. 2. This distinction is not the result of any idiosyncratic redefinition. h is explicit in the dictionary's first definition of each term. To grow means. literally, "to increase naturally in size by the addition of material through assimilation or accretion. " To develop means "to eKpand or realize the potentialities of; bring gradually to a fullc:r. greater, or bener state" (The American Heritage Dictionary of the English Lan· guage). 3. Nicholas Georgescu-Roegen, The Entropy Law ond the £C'onomic ProC't'SS (Cam· bridge, Mass.: Harvard University Press, 197 I). 4. KeMeth Boulding, "The Economics of the Coming Spaceship Earth ... in Henry Jarreu, ed., EnYironmental Qtu~lity in a Growing Ec-onomy (Baltimore: Johns Hopkins University Press, 1966). 5. A. V. Kneese, R. V. Ayres. and R. C. d'Arge. f.cONJmics and thL Em·ir(Wrl~tit: A Materials Balance Approach (Washiogton, D.C.: Resources for the Future 1970). 6. Some explicitly announce in bold prinl that "the tlow of output is circular. self· renewing , and self-feeding." See Roben Hcilbroner and Lester Thurow. TN Em· nomic Problem (New York: Prentice-Hall 1981). 7. A recent treatise by Charles Perrings (£conmny and Em-ironment. Caml>rid!!c University Press. 1987) is an important theoretical contribution to ..-ard intcj!r:ttinj: the concept of throughput and the laws of thermodynamics with Sl>ndard c.:onomics. 8. H. E. Daly. "The Circular Aow of E~change Value :111d the Line.~r Thmuj:hrut of Mancr-Energy: A Case of Misplaced Concreteness... Rf'••ino.· of Social 1-:cnN>m•·. December 1985. 9. Pelcr M. Vitousek, Paul R. Ehrlich, Anne H. Ehrlich. and Pamela A. Mat~m. "Human Appropriation of the Products of Photosynthesis ... BioS,·icn.-r. Vol. -~~. No. 6, May 1986, pp. 368-373. The definition ofhumllll approl'l'iation undcrlyonf the figures quoted includes direct u~ by human beings (fnod . fuel. fiber. timber I
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plus tht"nciaJ dU l~>sc touch completely with any possibility of a real-world counlcrpan to the parcr·and · pencil operation. 20. This and other ways of adjusting the national accounts an: discus.cd in Ernst Lu11.
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and Sll.lah El Scrafy. cds .. Environm.mtal Af us who are now out of fashion are content to do as Ronald Reagan did and just wait a few years. But othen; have a higher degree of fashion cons.:iousncss and adapubility. The linal•:onclusion of the report is that while family planning programs will not by themsdves make poor countries rich, or even advance them many rungs up the ladder of development. such programs may increase the level of welfare of couples. their children, and society as a whole to the extent that there are negative externalities in childbearing (p. 93). The Worlcing Group certainly cannot be accused of overselling population policy of even the most voluntary ldnd. Nor can they be accused of having arrived at any conclusion that has not been arrived at many times before. 1 think a stronger conclusion is warranted, namely. that while population policy is never a sufficient condition for development. it is often a necessary condition and deserves more emphasis than it usually gets in development policy. By "development'' here 1 mean an improvement in the welfare of the bottom two-thirds of the population, not just an increase in average per-capita gross national product. lncidentally, one of the strong points of the neoclassical vision is that it does allow some insights into the effect of population growth on income distribution, and the brief chapter on that topic whetted my appetite to read the full background report wben it becomes available. In conclusion 1 would like to challenge the Worlcing Group, individually or collectively, to give their own answer to the "tenth question" that I have discussed in this review. Of course it is too late to include it in the published repon. but I am sure they will issue subsequent repons, and 1 urge them to devote some space to this question. saTE: Th.is review appean:d originally in
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16 THERMODYNAMIC AND ECONOMIC CONCEPTS AS RELATED TO RESOURCEU SE POLICIES: COMMENT



Burness et aJ. ( 1980) state that "... the relevance of the Second Law is its restriction on the amount of work that one can obtain from any system.·• While this is certainly a mi nimal statement, it nevertheless correctly suggests that the entropy law should be viewed as a constraint, not as an independent. sufficient explanation of value. II is somewhat surprising therefore, that, as the author; proceed to argue in favor of neoclassical business as usual and aga inst any special role for entropy, they should do so on the grounds that ent ropy docs not provide an alternative, independent explanation of value. The role of entropy :1~ a constraint is not mentioned agai n. Proponents of the view that entropy is relevant are invited to answer a number of questions concerning the mechanism by which energy (or entropy) is supposed to determine prices. This invitation to answer specific questions is certainly a fair and rca~,,nahk procedure on the authors' part. and l will respond to it in a minute. But iirst it must be pointed out that the authors arc looking for relevance in th would b< unsatisfactory! I emphasize their misreading of Gc:orgescu-Roegen !>YNAMIC AND I'..CONOMIC CONCI:YrS I 217



quantity of inputs. The S«:ond Jaw of thermodynamics says that although toW input equals total output in quantitative terms, there is a big qualitative differ· ence between the equal quantities of raw material inputs and ultima~e wasu: outputs. Raw material is low-entropy maller-energy, waste is high-enuopy matter-energy. Furthermore, both low-entropy sources and high-entropy sinks are finite in a finite environment, and the sinks cannot be recycled into sources on human time scales. Finitude would not be so restrictive were it not for entropy, for then finite matter and energy could be recycled ever faster. Nor would the entropy law be so confining were it not for finitude, since infinite sources and sinks would obviate any need for recycling. But if both finitude and entropy are rea.! (as they indeed are), then the physical scale of the economy and its supporting throughput cannot increase indefinitely. To put it in a nutshell, if the qualitative difference between equal quantities of raw material and waste material is not relevant to economics, then what is? Entropy is the measure of that qualitative difference. 1be marlcet is sensitive to scale issues at the micro level but is insensitive to the macro level scale of the whole economy relative to the ecosystem. 1be fact that the market can substitute relatively abundant resources for relatively scarce ones is a great virtue but does not remove the entropic constraint. Substi· tutability among various types of low entropy does not mean that there can be a substitute for low entropy itself. (2 J Can one define in some precise way lhose dimensions of the First and Second Laws which are reftected in lllliJ"kets? If so. what is the rationale for arguing tlut they should be reflected?



1be previous reply dealt with this question in part. but a few more comment~ seem warranted. What is not reflected in the market is the value of the optimal sustainable physical scale of the economy relative to the ecosystem. The market does not distinguish an ecologically sustainable scale of matter-energy throughput from an unsustainable scale, just as it does not distinguish between eth ically just and unjust distributions of income. Sustainabi lity, like justice, is a value not achievable by purely individualistic market processes. Yet these values can he.- rc· fleeted back into market prices when the market operates under collectively instituted macro constra.ints designed to protect these values to which the purely individualistic market is blind. A distinction should be made between "price-determined" and "price· determining" decisions. The criteria underlying the collective sen in!! 0f the aggregate constraints are ecological and ethicaL These ecological and cthkal decisions are price-determining, not price-determined. The allocation ~·f the ecologically sustainable aggregate throughput among millions ~•f alternative uses at the micro level is price-determined-that i~. determined hy the ility JI!(Unt~nf' is ften made to demonstrate the need for zero economic growth. The ~untnring a vulgar prejudice against abstract thought. He just insists. like a j!OOd ccon 
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ff an effective ceiling price is placed on hamburgers then: a) the quantity demanded will exceed the quantity supplied. b) a black market for hamburger may ...










 








The Economics of Resources or the Resources of Economics 

policy, but of course it must have some serious analytical ... the past of our subject-a literature which you can ... of the Eighty-sixth Annual Meeting of the American Economic Association (May, 1974) ..... nopoly element that could be cut, at least
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Public Economics. First year graduate programme. Public Economics. Final exam. Marc Sangnier - [email protected]. May 5th, 2015. The exam lasts ...
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For some (good) reason, the government want to set taxes on consumption goods. She chooses to set a unit tax ti on good i, such that qi = pi + ti. From now on ...
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Determine the consumer's demand in both goods. Calculate Îµ1 and ... The price-elasticity of good 1 is: Îµ1 = âˆ‚x1. âˆ‚q1 q1 x1. = 1 Î± âˆ’ 1 q. 1 Î±âˆ’1. âˆ’1. 1 q1 q. 1 Î±âˆ’1.
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1. Which will be the chosen alternative under pairwise majority voting? ... any possible sequential pairwise voting procedure. 2014-2015, Spring semester. 1/2 ...
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Public Economics. First year graduate programme. Public Economics. Final exam. Solutions. Marc Sangnier - [email protected]. May 5th, 2015.
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Comment on the following statement: â€œSince pollution is bad, it would be ... This statement hinges on the following reasoning: One should avoid any activity.










 








Inequality and Economics Growth: 

most of the OECD countries,5 where there appeared to be a virtuous circle: lower inequality would foster growth, which in turn would reduce inequality. However ...










 








Public Economics - Marc Sangnier 

The objective of this course is to study the role of state in the economy. ... Lectures' notes will be posted at the following address: http://marcsangnier.free. ... Friday February 20, 9:00pmâ€“11:00pm. Grading. Students will be graded on the basis 
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Apr 23, 2013 - The exam lasts 90 minutes. ... You can answer either in French or in English. Answer the two exercises and one out of the two questions below. Exercise 1 ... For a representative patient, the benefit (translated in monetary units) of r
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Feb 7, 2013 - Questions. 5 points. Answer briefly (3 or 4 lines per question) to the following questions. 1. Why is income more taxed than wealth? 1. 2.
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Jan 10, 2013 - Outline. The class is made of 12 sessions. ... Session 2: Empirical evidence and methods for public economics. Session ... Session 11: Social insurance. Session ... Lectures' notes will be posted at the following address: http:.
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Feb 7, 2013 - Taxation requires information. Income is a flow that the government can observe without difficulty for much of the population (e.g. rely on ...
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