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THE_DEMONOLOGY OF POLLULION *

My starting assumption is that the battle against pollution has ceased
to be merely a professional concern of conservationists, biologists, sani~-
tary engineers, and the like, and has become a "crusade." In the course of
such transformation it has acquired what any crusade needs: wvillains and
moral indignation. I propose in the next half hour to inquire into the de-
gree of villainy as Qell as critically appraise the grounds for indignation.

My interest in undertaking such an analysis is not in detracting at-
tention from the useful chorus of voices that are crying for improvement.
Rather my concern is over the possibility that we may be striking out at or
pursuing what we honestly believe to be the villain without having acquired
the basic knowledge we need to identify him. Moreover, it is altogether
likely that in the headlong pursuit, and with the excuse that we are engaged
in a good cause, we will commit a great deal of unintended damage to values
that we prize highly and have no intention of harming.

I feel certain that if we ran an opinion poll, population growth would
emerge as the chief villain. The charge: recent rates of population growth
are the root cause of environmental degradation. The conclusion: zero pop-
ulation growth, beginning if possible tomorrow. How good is the case?

My own studies convince me that while population growth weighs heavily
on whatever else is wrong, it is at this time in this country not a major
factor in most aspects of the envirommental crisis. T am suggesting that if
there were today only one hundred fifty million Americans we would be only
marginally better off, and if there were two hundred fifty million, we would

be only marginally worse off. WNot in all respects, but in most. In the art

% Presented at the Envirornmental Teach-In, Pittsburgh, April 3, 1970, by
Hans H. Landsberg, Director, Resource Appraisal Program, Resources for
the Future, 1755 Massachusetts Ave., N.W., Washington, D. C. 20036.
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of governing ourselves, perhaps 50 million one way or the other could mabue o
difference.  Bul certainly in most matters associated with production and con-

sumption we would facc prettly much the same varicty and magnitude of problomns

as we do now: our rivers would be cqually pellutcd, our air cqually saturated
with noxious gases, our parks equally crowded, etc. TFor it is High per capita

consumption based on high per capita income, combined with a sophisticated

and powerful technology, that accounts for the major facets of envirommental
pollution in the United States today. Beﬁind technology.and income, sizc and
growth ofpopulation runs a poor thirdl F
Iet me use electric power generation--a favorite contemporafy villain--
"to illustrate the point. Growth in power generation in‘the last 30 yearé has
been caused to the extent of 90% by higher pér ca@ita consumbtion and of only
10% by population growth. Were we to consider no ﬁorg than the 1940 level of
electric 5ower geheration compatible with sound environment, we would not be
able to tolerate a pbpulation higher than 20 million in the United Stétes to-
day, assuming current per capita consumption. Or, téking today's population
foragrénted, we would have to slash per capita consumption by 90%~-implying a
‘redﬁétion in residential use from 6,000 KWH per year to 600, 'ﬁot quite.énough

I would not deny +hat population
to llght an average house or apartment. Aﬁgrowth is a

more important variable in some other contexts. Though the pervasive effect
of income is surprising. Even in food, for example, the rise of beel consump-
~ based on population growth alone.
tlon 1n the past two decades would have been only 35% or 50, L}nstcad it rose
120% because per capita use went up 75%. and now commercial feedlots arc a .
L 7

new énv;ronmental problem. Current per capita consumption would be compd&éblc

with 1950 production conditions al a population of only 80 million.

!
]

T draw on these simple illustrations to show the complexity of Lthe problem.
Unaware of the operative factors in such situations, onc would tend to concentrate
on population as the villain of the piccc and incline towards drastic measures to

»»Tnduce fertility. Invdoing so we could casily perpetrate o great deal of him in
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the firm belief that We are serving the cause of environmental enhancanent |

This does not mean that vwe should not for a variety of pgood reasons,
including the contribution to Preservation of the environment, endeavor to
reduce the rate of Population growth. Indeed, both individual Tamilies ang
society as a whole wouid benefit from such g reduction. Moreover, the factors
that indirectly work toward reduced Population growth are wholly desirable
in themselves, Finally, while achievement of a net reproduction rate of unity
that is one in which mothers merely replace themselves, would throw up some
serious’ social and economic proclems, they would be far less upsetting than
those caused by continuous population growth{‘ But that is a far'cry from
tagging population growth as the root cause of present envirommental Problems,
Analysis does not bear cut such a finding, Ang some of the suggested'cures
are worse than the disease. |

Both in the causetion and the remedies, the issue is far more complex
regarding technology, villain #2, 7o begin with, it is useful to think cf
technelogy-caused Problems as a spectrum, extending from nuisances,:incon-
Veniences, and insults to cur sense of aesthetics, all the way to potential
threats to the life—supporting cabacity of the earth, Simiierly, the remedies
range.from relatively simple and cheap technological ang institutional modifi-
cations to complex and exceedingly costdy ones that involve wholesale revampings
of our living modes,

However, here too, we would be ill;adviSed to be guided by moral indignatio
and use a club on the villain, What should give us bause, first of all, is
that;d.giVen technology takes on "good" or "hag" characteristics according to
the societal ang historical context. The internal combustion engine is a good

example. I believe that you will scarch the literaturc in vain Lor an indiclunt



of the internal combustion engine as a polluter of air until the late
'fifties or even the early 'sixties.
By contrast, preoccupation with the motor vehicle as a safety hazard,

for example, goes back to its very beginnings. The 1968 Report of the Ad-

? visory Committee on Traffic Safety to the Secretary of HEW (which inciden-

: tally is as incisive a document as you can find when it comes to deflating

preconceived notions) relates that "in 1895, for example, when there were

only four gasoline-powered vehicles in the United States, two were in St.

Louis, Missouri, and managed to collide with such impact as to injure both

drivers, one seriously."

& That this preoccupation did not produce effective control measures but

{ that it wés left to conventionsl wisdom (e.g. "it's the driver's fault") to

‘ cope with the growing menace»is another matter. I am here only concerned

with a more narrow phenomenon, i.e. the emergence of concern. And as for air

pollgtion from motor vehicles, the reason why indictments have only cropped

up r;cently is, of course, that until 10 or 15 years ago the motor vehicle

population was below the level at which it could be identified as an impor-

tant producer of pollutants. Its growth by some 35 million in the last decade

% appears to have overtaxed the capacity of the air over demsely populated places
to assimilate exhaust gases. Moreover, certain polluting effects are inti-
mately associated with the heat produced by the engine. Thus the transition
from the Model T to the souped-up 300-horsepower high-compression model of
the contemporary scene contributed greatly to making motor vehicles the prob-
lem that they have now become. | b

i But here again, careful analysis and a measure of distrust of what may seem

‘ ag indicated.
' the obvious, rather than condemnation by hindsight / Firstly, air has a
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veryllarge capacity for harmlessly absorbing emissions of gases. Any de-
mand for zero emissions or zero tolerance -- vhich easily turns into a de-
mand for zero motor vehicles -- thus needlessly compounds a difficult
situation. There is ﬁothing wrong with utilizing the-ambient ailr as an
assimilator of waste, provided one knows the threshold of trouble and the
cost of the cure -- which may be thought of as putting a charge on its use.
/ Secondly, it is the combustion engine in its current form that creates the

problem. With a moderate sacrifice in what is called "performance," but

e rm oo g et

which more often than not i1s mainly a package that makes the motor vehicle

a more dangerous instrument than i%t need be, it now seems that the polluting
characteristics of the combustion engine can be effectively reduced. Any
general lamentation that goes no further than "look where technology has got
us" seems to me unconstructive, at best. Not only can technology be aimed in
different directions and turn out to be highly useful in envirommental matters;
as I shall point out later, it can be supplemented by economic pressures (for
instance, taxation rising steeply with horsepower as already utilized by in-

surance companies that use a horsepower/weight ratio to penalize the high

Performance cars as special-risk categories.)

Not all technologies are .amenable to such relatively painless modification.
Some, if bursued without check have the potential of underminihg the very supjort
of life. T shall ?eturn to these later, but simply commént here that
our concern over some of the more profound, even if remote, threats is not really
eauﬁe for indignation directed at technology; beccause again
it would be hindsight. More appropriate, thercfore, would be a powcrful call
Tor foresight, and in all likelihood that means new institutions charged with

exereising foresight.
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In any event, technology does not operate in a vacuum, and so anollicr
popular villain is "the systom" which causes technology to be invented and
applied. Sometimes it is the eéonomic systom that is indicted, somctimes
the political structurc, sometimes a vaguely conceived image called "modern
man" as opposed to a gentler notion of man. In most instances it is probably
a rather amorphous conglomerate of all those factors, since they are difficult
to separate. For example, unless thé producer who advertises enviromentally
harmful items is matched by a purchaser who is willing to be persuaded, no
harmful consequences will emerge. |

I find it easy to deal with some of these aspects, but hard to under-
stand, let alone operate with others. First, the ea51est one: our economic
structure, characterized as a market systwa: which uses costs, prices and
profits as guides to resource allocation. My judgment here is that it is on
the whole a serviceable arrangement in matters of production g;.consumption.
That is, it is an efficient way of transforming wants or preferences that
potential consumers have or are led to believe they have, into supplies to
meet such wants at least cost. . -

Of course, the system as it operates is afflicted with defects; bub slowly
we have bcen 1nvrnt1ng means of 1mprov1ng on it and, in any event, there is
nothlng in history or on the horizon that has worked as well in accomplishing
thesenormously complex Job of alloqating resources among myriads of possible
and.qémpeting end-uses. Relative shifts in costs and prices and their effect
on ptofits do just that. It is my guess -~ and hope -- that we will improve
the system furthcr especially by giving it greater capacity for evening out

income differcnces, at least at the extremes, since this is where the syston




produces the least acceptable results, that arc, moreover, in danger of be-
ing aggravated by policies designed to alleviate environmental degradation.

However, when it comes to disposing of waste, be these residuals of
vhat has been produced and is consumed, or all manner of side-effects that
are the result of human activities, we have no semiautomatic controls anal-
ogous to those that regulate production and consumption activities. Indeed,
here the system often works in reverse. Striving for least cost, both producer
and consumer tend to dispose of waste in ways that impose the greatest cost
upoxn ségiety. In short, the market economy works in a reasonably satisfactory
vway as an organizing principle fo} produétion.and allocation of_resources,
in situations in which buyer and seller are wéll identified and in direct
contact. It does not help us, and indeed sémetﬁnes hinders us, in organizing
at least cost to society the handling of waste,

Until recently, however., this deficiency was of little significance. At
the earlier, lower levels of income anq technology ﬁhe capacity of the environ-
ment tq a;gimilate waste was quite adequéte. Consequently, the enviromnent
could legitimately be treated as a "free good": subjecting its use to constraints,
such as costs or standards, was not sémething that society found necessary or
even desirable, Not only in market economies, but equally in.societi._es that
follow tobally different economic philosophies. Environmental pollution is &
problem in the Soﬁﬁet Union for exampié, as well as in Bast European satellites
where the profit motive is absent. In its,place'are the.maxhnization of outziy,
theAmeeting of quotas, and costing standards that, just as in a market econcuy,
regard water, air, and other aspects of the enviromment as freely avallable
elements of production,

| Formulated gencrally, it‘secms to me that any organizing principle of
production other ﬁhan one that expliciltly assigns o value to enviyormaental

J:
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factors is bound to shift the maximum burden to these costless aids of
production. Sooner or later, ignorance of interreletionships in natural
systems and, therefore, neglect to set limits to such free use will resuli
in environmental damage. Sooner, where incomes are high, later where in-
comes are low. To indict the economic‘system that happens to prevail is
legitimate only in the sense that any system that allows unrestricted use
of the environment will sooner or later find itself in trouble. By the same
token, any economic system can be made to be responsive to envirommental
considerations, and that to me seems the real challenge. Favorable experi-
ence with sewer charges provides an encouraging example.

A brief comment on two specific features of our economic system: growth
and inequality of income. |

Economi~ growth, and its measurement -- GNP -~ have of late fallen into
disrepute, rooted in the realization that in fact it is high consumption
bqsed on high incomes that have ceused most of our envirommental problems.
But economic growth need not, of course, consist of extras, frills, and
blanned obsolescence. It can, also, cousist of public goods, including im-
proved envirommental quality. In a more meaningful sense, economic growth
should stand for increased options for everybody. Therefore, it is in prin-
ciple something to embrace. It means moving from spending 70% of the house-
hold budget on fooa, as in much of Asia, to spending less than 20%, as in
this country. And it need nol mean producing a clutter of private consump-
tion goods the disposal of which occupies an incroeasing part of our efforts.
I would want to take a close look at the consequences of stépping growth so
defined before advocating it, and I would suggest that we do not waste time in
attacking GNP which is a perfectly'useful indicator of some of the economy's

characteristics and not of others. It surely tells us nothing about "quality

of life" or happiness, and it was never intended to do so. One veason is

8
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that it does not register values in the economy that the economy does not
buy and sell. If its meaning has been exagperated in the past, let us just
not d¢o so in the future. But that is aboul all there is to GNP. Except
this: 1t is a great deal easier tocall for a halt to growth from the van-
tage point of the U.S. as compared to, say, India or Nigeria, or from the
security of a $10- or $20,000 income per year than from one of $3- or $5,000.

Whether and to what extent inequality of income contributes to envir-
ommental degradation is obsrure at this-point. It is a subject with which
researchers have not much bothered as yet. Nobody has asked, to my knowledge,
whether we would be better off, environmentally, with everybody having a
$5,000 income than with our current income structure. My own hunch, not
based on any research that I have either done or seen, is that greater income
equality would lead to a less damaging impact on the enviromment, partly be-
cause striving to emulate highly wasteful consumption patterns that prevail
in the upper income levels would be absent, and partly because at the average
income now prevailing certain types of consumption would perhaps be entirely
ab;ent or only moderately present. In that sense, our income structure might
indeed be a contributor to environmental degradation.

In dealing with the effects of the economic system I have dealt im-
plicitly with another villain, the modern corporation. Since it lives by the
profit motive, it obviously will exploit any cost-cutting opportunity, and
free use of the enviromment for private gain and social loss is one of these
opportunities. But, onz must ask, is it really unique to the private cor-
poration? My answer would be in the negative, and for the same reason I
have given above for the economy as a whole. The Soviet Steel Trust in no
way behaves differently from U.S. Steel. In both instances, it takes the im-
position of specific constraints on the producer to bring about consideration
for the enviromment. Neither beast is by nature inclined to volunteer for

extra duty.
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In considering the role of the corporation -- as a shorthand expression
for priva*e business enterprise -- it is useful to realize, however, that the
very characteristics which lead it to exploit the enviromment as a cost-
cutting device can be harnessed to making it contribute to its improvement.
The imposition of charges, for example, high enough to compensate for any
damage caused -- not eicluding levels that are tantamount to prohibition =--
will stimulate a search for a technology that will help it reduce or totally
escape from these charges; though care must be taken that such escapes are
not elusive. Since air, water, and land pollution are alternative ways of
managing waste disposal, charges must be so structured as not to turn the air
polluter into a wate? polluter, or vice versa.

With this qualification, and it is an important one, there is no reason
to believe that competition cannot become a help rather than an obstacle to
envirommental enhancement. That we have barely scratched the surface in the
search for new policies does not mean that the potential is not large. The
corporation, after all, has come to terms with industrial safety, with mini-
mum&wages, with the end of child labor, and with many other institutions that
aré not in its short-run interest but that society has managed to impose upon
it. I see no reason why it cannot be made responsive to policies designed to
protect the natural environment.

In summary then, I am contending that new circumstances call for new

economic and social devices, and that these are available or can be invented.
By putting a price on use of the environment the system can allocate re-
sources in waste-handling similarly to the way it has been managing alloca-
tion of resources in production, as, for example, the currently pending
Proxmire bill attempts to do. The real difficulty lies in translating con-
cepts into a working system. Standards and charges must be set in such a
way that the need for protecting the natural enviromment will be balanced

with the need for providing depositories that can efficiently assimilate

waste. These trade-off points are not easily located. Moreover, the mos®

10



economic use of the enviromment is often available not to a single user but

to an aggregation of users, embracing often an entire region. Thus, iron-
ically, a real but poorly known villain can at times be the well intentioned
producer acting in isolation or, for that matter the well intentioned con-
sumer. There are many situations in which none of them, acting singly, can
accomplish as much as efficiently as they could in some collectively organized
fashion. Here lies a fruitful field for government efforts in putting to-
géther appropriately-sized units of operation.

This takes me to the often-voiced charge that "the enemy is us." In
some sense this is indisuptable. By changing the face of the Farth and by
altering the structure of matter man is indeed the biggest causative agent.
What disturbs me in this orgy of breastbeating are two elements. One.is the
common failure to balance pluses and minuses, frequently associated with a
highly romanticized notion of how good everything used to bé. In an interview
pub%ished in the New York Times on March 22 Arthur Godfrey is cited as re-
calling "how beautiful this country was when we had 100 million pecple." A
look at the Statistical Abstract reveals that the year was 1915. While I
cannot give you a persomal account of what else was true in 1915, there are
some intéresting statistics I can supply: the birth rate was about 30 per
1000 as compared with abtout 17 per 1000 now, and the crude death rate was
over 13 as compared with about 9 at this point. ILife expectancy was a little
over 50 years, compared with over 70 years now. Unemployment ran above 8%
in 1915, and those who had jobs worked nearly 50 hours a week. Per capita
expenditures for pupils enrolled in public schools were $31.00 a year, or,
adjusted for intexrvening price changes, something like one-sixth of what they
are now. There was no social security, no medicare.

Obviously, I could go on with this catalogue. The only point I wish to

make is that while the country was certainly emptier, and I am sure, in many
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places morc appealing to the sense of the acsthetic, we have since then mod-
ified life in a large number of positive ways that must be considercd in any
assessment of the {total impression. Mucli has been lost, and much has been
gained. The need to draw up a balance sheet, however difficult that may be,
seems compelling.

The cormon approéch to balancing good and evil seems to be to debit man
with the instances where reason has served him poorly but not to credit him
where reason has served him well. As a consequence he is pilloried as the
great despoiler, the rotten egg. This strikes me not only as a far from sat-
isfactory procedure, but also as singularly unhelpful in coming to grips with
a most complex and potentially dangerous envirommental situation. Surely, it
would be preferable if each of us were more mindful of the broader conseguences
of our activities and especially of the impact on society as a whole, on the
lives of those who will follow us, and on the natural enviromment. But I am
not persuaded that, having tasted of what modern technology has to offer and
what additional creature comforts extra effort can provide for the individual,
we: can so modify our attitudes as to solve the envirommental problems we are
facing. Moreover, in many situations it is neither obvious for the individual
what behavior would best advance a societal interest nor in his power to ad-
vance it if he could identify it.

That is one reason why I can understand but not find constructive the
now so fashionable self-flagellation. Another is that I can see it as a
short~lived up~welling, a strong reaction to an awakening to a whole new set
of distasteful problems, but I am concerned over the setting-in of saturation,
of overkill, when there is no careful attention to priorities, to gravity and
nearness of dangers, to appropriateness of remedies, and the like. My inter-
est, therefore, is less in villains ~- and least of all in THE villain ~--
than in attempts to build into our daily routines incentives toward socially
desirable behavior, on the one hand, and toward capacity for watchfulness,

oﬁ the other.
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It is easler to give meaning to the Lir:t thoan the second half of Lhc
Tormula. We all know the problem crecated by the non-returnable container.
I believe we realize equally that no amount of exhortation will convinéc the
industry to change to & returnable one, nor the consumer to deposit the empties
in ways that facilitate their collection and reuse. In both cases it is a
matter of cost. The producer finds it cheaper to not be bothered by collection
and reuse. The consumer finds it more convenient, cheaper, that is, in his
own way, to dump the container whereever he has emptied its contents -- a

street, a park, a lake. i

In this kind of situation our economic incentive system works in a
perverse way, both because we do not put a price on access to the environ-
ment and because different parts of the economy have developed at different

rates and'are out of whack. Wages and costs of services generally have risen
in relation to the cost of natural resources, sufficiently so as to render
scavenging, collecting, and transportation uneconomical. At the same timeaygost
inhibition keeps the individual from dumping the container in the landscape;
theie is no market in which such dumping rights are bought or sold. Yebt, there
is a clear cost to society, partly ps&chic, partly monetary: What is more
Jogical in this situation than tolmodify the incentives? Attéch, that is, a
cost to the dumping. It will (a) keep the consumer from engaging in it, (b)
make it worth somebody's effort to collect those containers that are nonetheles§
dumped, and (c) by facilitating the gathering reduice the cost of reuse sufficiently
to make it competitive with new material. It would even pay socicty to subsidize
- the operation, if that should become neccssary to clese the cycle.

Here, it seams to me, is a clear example of how our cconomic system can be
turned to advantage and made to yield a most desirable result, that docs not

dcpend on appeals or commands, cxcopl thal there must be an initial

13
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regulatory, or if you wish polilical, push. Nerc is a fruwitful Cicld fop
pressurc on legislators, and I would think thut cfforts such as a teach-in
: can generate the momenbum to accomplish the needed change., Neither ncw
remaking of the nation are
: technology nor a moral/ called for. Merely the intelligent usc
of economic incentives.
! The same kind of approach is applicable to other solid waste problams
t . That have come to plague us. Perhaps a modification of ownership charactor-
istics will give us something like a "returnable automcbile," returnable not

for constant repairs as now, but returnable in the sense that a residual of

o Ve e = e St

ownership remains with the producer in such a way that he must accept respon-
P ' ‘sibility Tor the vehicle when it has become unserviceable, In thab e_vent » he
would likely design a vehicle for eaéiest and greatest re-use of its paris,
as such or. as scrap. In adé.ition, he would have an incentive to facilitate
collection. Barring other cost;;ﬂeducing innovations, this could and probably

would raise the cost of automobiles, but anyone who believes that envirommental

improvement can be had without cost engages in wishful thinking, We have two

: options: either to pay the cost in torms of degradation of our enviromment,

that is, putting up with the penaities ranging fro:n inconvenience, nuisance,

4 . and insults to our sense of aesthetics all the way to endangering the survival
of the species; or to make these costs explicit, that is, reorder our consumpltion
pa.tférns by buying less and paying more for conventional goods to cover what it
cosi:? to protect the enviromment. I see no third option, no matter under what
econé;nic system we live. In this perspective, the automobile changes Trom
something to be extinguished to merely a convenience to 1;0 managed in novel ways
compatible with prescrving our enviromment.

A lighly welcome . bypreduct of thus promobing recyeling would be u corves-

14
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pondingly diminished draft on our natural resources, Not thal I think {hat
we are in any danger of whut is called "running out" of resources. This is
a big subject which T shall not at this time tackle. DRut even if we are not
on many grounds:

rumming out, recycling.recommends itgelf / as a matter of prudence, as
reassurance for the countries that are only beginming to be materials consumers
on a significant scale, and as a way out of rising disposal problems. TFor the
best disposal policy is not to generate anything to be disposed of, but to
close the production-consumption cycle without a leak to the environment. This
is not, of course, possible for some materials such as fuels, and it is also
well to remember that recycling itself commonly requires energy. The problems
posed by disposal oflwaste heat, by emis;ion:of carbon dioxide to the atmos-
phere with its long-run’potcntial for climatic change, and by disposal of
nuclear fission products are perhaps among the most serious envirommental issues
of the future. In view of the gravity of the interactions, and the possibility
that avoiding them may call for major modifications in our patterns of produc-
tio; and consumption, it is fortunate that most of these problems seem to have
a sufficiently long time horizon to allow us to mount = vastly incfcased re-
search effort, which we urgently need if we want to approach them without panic.

But for most solids, reuse must be the goal, and new institutions or in-
centives can get us a long way toward that goal, though not all the way, because
there are areas in which we will requi;e more drastic measures. Just as we do
not rely on the high cost of repair services to keep drivers from behaving in
ways to provoke accidents, so we shall discover situations in which the restraint
that derives from attaching a price tag is not enmough. The use of certain pest-
icides is a good current example. Though owr knowledpe is as yet incamplete,
prudence demands that, with oxceptions dictated by speeiul circumstoncees --

malaria control coames to mind--, we prohibit the usce of DN rather than rely
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on a tax to restrain its usce, or, if one wishes to sce it that way, set the
price at infinity. There moy--and probably will be--similar instancos it
call for flat prohibitions. But these should be only a last and rarcly usoed
resort. In most instances, intellipent use of regulation and incentive-penalty
syétems will do the trick in a manner most compatible with individual frecdom,
To many frustrated by the stubborness of envirommental problems this might scon
a meek prescription. I disagree. I think it will take real political strength
to bring about the necessary changes. Those who see them as the most rational
path toward a better enviromment owe a vote of thanks to people like you who
will provide the political climate in which sgch changeé can and will be en-
gineered. Indignation and rational analysis make a good pair. I hope they can
éxist.sidé by side, the first to provide momentum, the second to help us under-
stand that the hot pursuit of no single villain can iesult in acceptable solu-
tions, as I have attempted to demonstrate.

. Iet me close with a cavtion: beware of any solution offered that is easy,
cheap, and instantaneous. On closer inspection it will turn out to have dis-
regarded some major implications, consideration of which will show it to be
difficult or costly or slow, or all of it. Take a leaf from the ccologist who
insists on the interrelatedness of the components that make up an ecosystem.

I believe you will find that one of tﬂé most complicated ecosystems 1s a
modern industrializéd society. The prescription on the medicine bottle should

therefore always bear the admonition "use well before shaking."



