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Foreword

Ecological economics claims to integrate natural sciences and eco-
nomics. This is not a merely interdisciplinary task. It is an approach
without analogy in the history of science. Therefore, any research
strategy following standard approaches and arguments runs the risk of
failure. Simple straightforward analysis and empirical work without a
reassessment of the underlying paradigms seem to be inadequate.

At this stage priority should be given to methodological questions
and to a critical look at prevailing assumptions and approaches. This is
the precondition to avoid premature conclusions about the outstanding
problem. What is the subject of ecology? What is the primary concern
of economics? How can the interface between ecology and economics
be described? Is there a relationship between the two different scien-
ces which constitutes a new research field?

The following pages raise some of these basic questions and reflect
onh major misleading assumptions research in ecological economics
unwittingly relies on. An outlook is given as to the aspects on which
research in this field should now primarily concentrate. it has to be
stressed here that this publication addresses first of all natural scien-
tists and politicians, though economists, too, might find some new
aspects apart from traditional economic reasoning.
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The difficulty lies, not in the new ideas, but in
escaping from the old ones, which ramify, for those
brought up as most of us have been, into every
corner of our minds.

(J.M. Keynes)




I. Some Aspects of Research and Scientific
Knowledge

1. Introduction

The enormous and accelerating increase of knowledge in natural
sciences has produced a generally optimistic attitude within the scien-
tific community. This optimism is justified in many respects. But the
urgent environmental problem and the growing signs of global change
are striking evidences that science is not able to prevent us from
disastrous trends. The same is true in social sciences. The limited
insights of economics especially are evident. For more than 15 years
economists have not been able to present, for exampile, efficient reme-
dies against unemployment. Millions of people in the OECD area are
forced to be in a sort of idle motion.

The starting point of any research, therefore, should be a creative
scepticism concerning ecological economics and scientific approaches
and findings in general. This does not necessarily mean to challenge
the sciences but to deter us from oversimplified approaches and a kind
of scientific superstition. Such an attitude should also dominate our
approach to ecological economics.

Rather than outlining a more or less complete array of research
fields this paper intends to stress the deficits of the ongoing research,
its approaches and paradigms. Furthermore, it keeps in mind that it is
often only a shont step from carefully formulated findings to a political
world of mere catchwords. Often, good and sound results of research
turn into wrong political conclusions. At the same time there are impor-
tant scientific findings which get no chance to reach the political agen-
da. As an example, the discussion on the greenhouse effect goes
back to the last century. About 100 years ago it was already evident
that CO2 has an impact on the climate.! This means we also have to
take into account a kind of socio-political ignorance or, at least, a
limited capacity of perception.

1 Svante Arrhenius (1896), Uber den Einfiul3 des atmosphérischen Kohiesduregehalts
auf die Temperatur der Erdoberfliche (Cn the Influence of Carbon Dioxide in the At-
mosphere on the Temperature of the Earth), Stockholm (Royal Swedish Science
Academy). Arrthenius is even talking about “the old greenhouse-theory” (page 74).



2. On the Hypothesis of Knowledge

- Objective Knowledge?

in spite of the currently dominating empirical approaches in all
sciences, basic methodological questions should not be neglected.
Therefore it seems useful to remind of a fundamental theses related to
the growth of scientific knowledge: Science does not lead to objective
knowledge but only to better explanations. These explanations are
hypotheses. In the normal course of events such hypotheses are lea-
ding to other problems, especially when political or individual action is
based on it. This is what Karl Popper pointed out in many of his
publications. Science starts with problems and science progresses
from problems to problems - that is to problems of ever-increasing
depth.

Seen in this way scientific progress is an endless task, an interac-
tion between solving problems and the emergence of new problems.
The radical consequence of this is the acknowledgement of the fact
that any research can only lead to preliminary results. Therefore we
should not think that, for instance, the problem of global change could
be solved now and forever by engaging a certain manpower during a
certain time in this field of research.

~ A Hazardous Experiment

Ancther aspect worth mentioning is the crucial element of trial and
error in scientific progress. “The method of learning by trial and error -
of learning from our mistakes - seems to be fundamentally the same
whether it is practised by lower or by higher animals, by chimpanzees
or by men of science.” Consequently fallacies seem to be essential
for progress. This well-established approach is now questioned in cer-
tain cases. Global warming, the depletion of the stratospheric czone
layer and the destruction of tropical forests are part of the ongoing
non-scientific hazardous “experiments” we can do only once. Resul-
ting errors may leave us no chance for a second or third trial. This
means that uncertainty together with irreversibility play a very decisive
role with respect to global change. A strategy of waiting for deeper

2 Karl R. Popper {(1963), The Growth of Scientific Knowledge: Theories and Problems,
in: Conjectures and Refutations, London {Routledge & Kegan Paul) (Chapter 10)



scientific insights, the mere observation of the global experiment, is
not sufficient to cope with global change. Our real task is to prevent
the world from environmental desaster. But how can prevention or
precaution in a world of preliminary knowledge be defined?

— Changing Paradigms

The next point to draw attention to is the concept of paradigms.
Referring to the important book by Thomas S. Kuhn on “The Structure
of Scientific Revolution” (published almost thirty years ago)® we should
keep in mind that “normal science” works with well-settled basic ideas
called paradigms. These paradigms are defended rather than questio-
ned. Scientists seek to justify their theories rather than to falsify them.
Therefore, we have to reckon with the possibility that higher funding of
research ends up in stabilizing the same traditional paradigms and
theories which have caused current and may cause future problems.

In social sciences and in economics, the perception of the relativity
of paradigms seems to be more developed than in natural sciences.”
There are two reasons: First of all, paradigms change more often
because they are not based on experiments or direct observation but
on interpretations of observations which can rarely be proved empiri-
cally. Secondly, the subject of research itself is changing in time. In
contrast, natural scientists usually do not have the chance to experien-
ce a period of changing paradigms in their lifetime, wheras economists
during the last twenty years, for example, have been able to observe
more than one change of paradigm.®

Thirdly, the results of economic research depend very much on the
point of view. Rising wages, for example, are evaluated differently by
employees, entrepreneurs, a central bank or a minister of finance etc.
As the history of economic analysis shows, paradigms can not easily
be separated from manyfold vested interests. Sometimes they are
nothing but an expression of ideological views, though to prove this is

3 Thomas S. Kuhn (1962), The Structure of Scientific Revolution, (1st ed. University
Press of Chicago )

4 This is at least the impression of an economist. For a discussion of this point of view
first of all a definition of the term “paradigm” has to be agreed upon.

5 E.g. the change of the world monetary system from “Bretton Woods” to a system of
flexible exchange rates and back again to the European Monetary System, for exam-
ple; the change from demand to supply side policy; the change from interest rates
orientated monetary policy to the monetary volume orientated “monetanism”.



no easy task in economics. Consequently, research and policy recom-
mendations in ecological economics, too, might be permanently jeop-
ardized by a mixture of theoretical assumptions and vested interests.
This problem is likely to be even more complicated in the inter- and
transdisciplinary research conducted in the field of global change.

3. A Framework for Competition

As we all know, there are many research fields in which only a few
pecople are engaged. This is evident particularly on a national level,
whether we regard problems of sophisticated technologies, problems
of genetic engineering or socio-economic problems. In all these cases
there is an unknown risk of opinion leadership and moncpolization of
research. But in research just as in an economy monopolistic structu-
res should be avoided. In this respect research funding agencies bear
an evident responsibility.

- The creation of an institutional framework activating discussion and
competition within the scientific community seems to be the best pos-
sible guarantee for good scientific results. it would be no waste of
money if studies were conducted on the organisation of research in
ecological economics and on the enforcement of scientific competition.

The process of scientific discovery does not work like say, a Coca
Cola vending machine, where you have just {o insert the coins. Re-
search funding functions more like a one-armed bandit where you may
sometimes have a stroke of luck, but most of the time the final result
has {o be regarded as a waste of money. The message drawn from
this exarmple is simple: Spend more money on how to raise questions.
To think about learning how to ask questions is often more important
than to get answers, especially during a first tentative period. In ecolo-
gical economics we are starting from scratch, in spite of about twenty
years of research . This is the time to re-think paradigms and not the
time to seek impatiently for so-called practical results. What we should
have done yesterday, and for which urgent actions are needed today,
is evident anyway.

10



Ii. The State of the Art

1. Perception by Sciences

Imagine a world in which people began to suffer of yet unknown
diseases and in which continents were afflicted by drought and inun-
dation, a world in which allergies abound, huge forests began to die
and dead seals were swept onto the beaches. Imagine further that we
were confronted with such a world and endowed only with the
knowledge we had some two hundred years ago. How would we ex-
plain these incidents?

We could simply say that all these anomalies are exceptional but
nevertheless natural catastrophes. We might say, for example, that
forests already died some hundred years ago. Though droughts, bad
harvests and inundations were new experiences for the period we are
living in, we might reassure ourselves that such events are rare but
still normal. After all, we would say, epidemics already occurred in
former ages. Nobody would call the calamities an environmental prob-
lem,

As an environmental problem, we identify events or developments
in nature which have manmade causes. But such diagnoses require a
certain knowledge of interactions which we normally can not draw from
direct experience. The precondition for this is scientific discovery, in
other words, our idea of normality as forged by sciences23. Therefore,
however concrete environmental problems of today may seem, they
are as such identified only by scientific perception. Diagnoses and
solutions are completely dependent upon the state of science, particu-
larly upon prevailing theories in ecology and economics.

- But how reliable are the findings of science? Can it ever be possible
to define the carrying capacities of the earth? And how can we think of
an adequate definition of sustainability? Is there any chance to attain
sustainability with our preliminary theories? In this context it seems
worth to recall the ongoing discussion about the tolerable concentra-
tion of greenhouse gases in the atmosphere.

In principle, there are two extreme and hypothetical positions to
distinguish. The first assumes that the natural system is endowed with
a perfect adjustment capacity. In this case, no restrictions for the
economic system would exist and conseqgently there would be no envi-

11



ronmental problem. The second position is just the other way round. if
we regard the economic system as perfectly flexible, we can stop all
polluting interventions in nature without the fear of any repercussions

on the macro-economic side.
Neither of these two hypotheses reflects our present state of

knowledge. We assume that both the natural and the economic sy-
stem have limited adjustment capacities. But we don’t know and will
never know the exact range of adjustment capacities. Viewed from this
perspective, environmental policy seems bound to rely on ftrial and
error.

But such a strategy can only be justified if errors are reversible. And
this is often not the case in ecological systems. Therefore, from a
scientific point of view, only a strategy of minimizing interferences
with nature counts as a cautious one. This is the only strategy
which gives a chance to come closer to the idea of sustainability. All
other strategies, built upon definitions of environmentally harmless pol-
lution levels, are a sort of scientific superstition or at least a strategy
taking unknown risks.® But, as it is, environmental policy follows just
this strategy. |

If the environmental problem is seen in a strictly scientific way, the
whole burden of adjustment is assigned to the economy and, finally, to
society alone. The scheme in FIGURE 1 outlines how the environmen-
tal problem can be conceived at a first stage. It compares the proper-
ties of the socio-economic and the natural system, with special regard
to their relevance for the need of interventions into both systems.

6 There seems to be a growing awareness of the fallacy behind such an attitude:
“When confronted with risks which could be menacing, cumulative, and irreversible,
uncertainty argues strongly in favour of prudent action and against complacency.”
(E. Arrhenius/ T. Waltz (1989), The Greenhouse Effect: Implications for Economic
Development, Worid Bank Paper, quoted by Michael Grubb, The Greenhouse Ef-
fect: Negotiating Targets, Royal Institute of Intemational Affairs, London, p. 8}

12
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2. Challenge of Economics

Our deliberations lead directly to a profound challenge for econo-
mics. Is the economy capable to cope with ecological constraints? Is a
sustainable market based economy possible? Such questions bring us
to the center of the pervasnve conflict hypothesis between ecological
and economic ends’. Do we really have to decide between a situation
of ecological disaster and economic prosperity on the one hand or a
situation of economic crises and sustainability on the other hand?
Does this mean that we have reached an apocalyptic end of the pro-
gress which mankind has concentrated on? And how could ecological
economics prevent the showdown?

From the very beginning of the environmental discussion econo-
mists have accepted the scientific challenge of the emerging problem.
An immense amount of literature and several new ]ournals specaallzmg
in environmental or ecological economics prove this.2 FIGURE 2 gives
an impression of the different approaches developed in environmental
economics.

In spite of these manyfold (and at the same time confusing) efforts,
there is a strong feeling that many theoretical problems are still not
solved. Above all, a reconciliation between economic and ecclogical
ends is still lacking. Globally this might be due to the fact that econo-
mists have started to integrate the environment in the analytical sche-
me of economics. But in doing so, they omit raising some more funda-
mental questions conceming the character and dimension of the envi-
ronmental problem in respect to traditional paradigms. A shott
flashback may help to provide some light at the end of the tunnel.

7 Gerhard Maier-Rigaud, The Background to the Conflict between Economic and Eco-
logical Ends, in: Ecological Economics (forthcoming). See also appendix: “Examina-
tion of a Conflict”.

8 In the announcement of the Intemational Conference on Human Ecology in Géte-
borg (June 1991) an interesting difference between environmental and ecological
economics is made: “The limits posed by the global ecosystem on what activities
are possible in a sustainable society, are traditionally neglected in economic analy-
sis and economic theory The existence of environmental economics as a special
branch of economics does not change this fact. Since ecology is essential to econo-
mics, a new discipline, ecological economics, is now emerging, based on the
knowledge of the conditions set by the global ecosystem.” Whatever the importance
of this differentiation, in this paper is not concemed with semantic questions; the two
terms are regarded as synonyms.

14




FIGURE 2

The Environmental Problem as a Subject of Economics

Environment defined as

related to

Problem diagnosis

overall economic target
like full employment, price
stability

macroeconomic theory

depending on theory: anti-
nomie or harmonie with
the targets employment,
stability of price level, ex-
temal equilibrium

private

good

property rights theory

insufficient differentiation

of property rights {policy
failure)

behavioural épproach

insufficient individual con-
sciousness of problenis;
possible approach:
eco-pedagogics, environ-
mental ethics, moral sua-
sion

public
(meritorious)

theory of public goods

no markets possible (mar-
ket failure};

possible approach: short-
age of the good “environ-
ment” via command and
control,charges, taxes,
quantitative restrictions
(tradeable permits) ete.

production factors

production theory,
allocation-theory,
environmental economics
(in the narrower sence)

negative external effects
on the production of pti-
vate goods lead to alloca-
tive distortions;

approach: intemalisation
according to the “pofiuter
pays principle”

Gerhard Maer-Rigaud 2/91
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3. Paradigms and Patterns

— The Price Problem

Economics is traditionally oriented to market processes. Starting
from a set of given preferences, it is asked how resources such as
labour and capital are allocated in order to maximize the supply of
goods demanded. The integration of the environment into this context
was a rather easy task. At a first stage, the environment was taken as
a resource or production factor which had become scarce. Its alloca-
tion and exploitation was subordinated to the same rules as had been
discovered for traditional resources. The only problem was that no
market and thus no prices exist for the resource “environment”. This
problem became the primary concern of environmental economists.

Economists have elaborated a broad range of concepts to solve the
price setting problem. The most common approach here is the “pollu-
ter-pays-principle”, which is closely related to what is called “internali-
sation of external costs”. Environmental economists think that if all
costs were internalized at the polluters’, the resulting allocation would
be optimal® . But this approach does not lead to market prices, becau-
se market prices do not primarily reflect costs, but the relationship
between supply and demand. Internalisation is only an instrument to
come closer to what is meant by “market prices”, it does not by itself
solve the problem of pricing environmental goods.

For an analogy to market prices it is necessary to reveal the prefe-
rences of individuals for environmental quality. This is done by sophi-
sticated investigations on the willingness to pay. But why should we
assume that individuals are able to conceive, for example, sustainable
economic structures? The core of this kind of problem is not new; John
Stuart Mill, to name but one, discussed it already with respect to other
public goods, such as education. He concluded: “The uncultivated
cannot be competent judges of cultivation.”'® To transpose this to the
ecological problem at hand: The individuals brought up in a world of

9 Aliocation theory investigates how the production factor environment has to be used
to achieve an optimal output of traditional goods and setvices. This task has to be
solved even assuming that all individuals are absolutely indifferent to environmental
quality. Therefore, intemnalization is not necessarily equivalent to an implementation
of environmental policy.

10 J. S Mill (1987, 1st ed 1848), Principles of Political Economy, Fairfield NJ, p. 953

16



unsustainability cannot be competent judges of sustainability. It has to
be noticed that this important problem demands careful and in depth
deliberations, yet the intention here is but to raise the question at all.

A passing glance at these research acitivities in general inspires
various doubts; it might even be that most of the research done in this
field is wasted. Which idea does make us believe that it is possible to
find prices for the environment by an attificial simulation of market
processes’? it has to be accepted that economics as well as other
sciences are mere tools unable to bring about values. No science can
take the value judgement off our hands.’

~ Emergence of New Preferences

The focus on market goods and market processes has forged the
whole apparatus of economics. This has become the source of anot-
her important fallacy. All well-defined notions such as national product,
productivity, inflation and growth are adjusted to a world where mar-
kets and private goods are dominant and changes in individual prefe-
rences negligeable. In such a world a correlation between an increase
of the national product and an increase in welfare is self-evident or
probable. But the shift of our preferences to the common good envi-
ronment brings confusion into the traditional concepts and makes the
old terms in many respecis obsolete. However, most economists are
not aware yet of the inadequacy of traditional terms to tackle the
en\nronmental problem. This is the source of an important misunder-
standing. 12

Economic and scientific progress promotes a strong tendency to
exploit nature and to jeopardize ecological stability. The goal must be
to stop this exploitation. And there is no reason not to integrate this
goal into the whole scope of preferences and economic ends. Only

11 See chapter V “Costs and Benefits of Global Change”

12 See chapter lll “Macroeconomics and Environment”

17



misguided economists can construct a conflict between man’s efforts
to save the natural conditions of life and to improve material wealth.
Both are intrinsic to economic interests. From the cutset the protec-
tion of nature is of primary economic concern. °.

This insight leads to the conclusion that a change in our economic
treatment of natural resources and global stability has to come about.
But who can initiate such a change? The improvement of material
wealth in traditional terms is an area where market forces and indivi-
dual decisions and activities have a direct impact. However, the con-
servation of the natural life supporting system requires a different ap-
proach. This task does not underly the direct influence of the indivi-
dual, but can only be tackled by political decisions, as is true for any
public good. Here the individual can claim an indirect influence only,
e.g. by voting or via interest groups and lobbies. The management of
our environment can only be assigned to the political administra-
tive system. This is visualized in FIGURE 3.

13 The Brundtiand Report (1987), Our Commeon Future, Oxford New York , p.53, sta-
tes: “Sustainability requires views of human needs and weli-being that incorporate
such non-economic variables as education and health enjoyed for their own sake,
clean air and water, and the protection of natural beauty.” It has to be noted that this
is quite different from saying: Human needs and well-being comprise sustainability.

18
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- A New Dimension

The third paradigm to be mentioned here concerns the still prevai-
ling idea of an unlimited progress. Inspite of the vision of the “space-
ship earth”, formulated long ago by the economist Boulding, the chal-
lenge of the environmental problem is mostly regarded simply as a.
further restriction to the ongoing progress. Environmental policy is
placed on the same level as social policy or any other restriction
imposed on the market system. This leads many scholars to consider
it generally possible to safeguard the traditional patterns of behaviour,
welfare, consumption and so on. At least on the political level one
might get the impression that the environmental problem can be sol-
ved by limited adjustments of the production processes accompanied
by some technological effort.

In recent times we notice a promising and necessary change of
attitude against this optimistic view. The emergence of notions such as
“sustainability” and “global change” as well as discussions on the car-
rying capacity of the earth seem to be valuable signals. The time has
come that environmental economists are increasingly aware of the fact
that until now they have only discussed “how to arrange the deck-
chairs on the Titanic”. Now they are looking into how to make the
system sustainable.

The following chapters mainly deal with the different aspects of the
asserted conflict. The reasons for the assumption of a conflict are
identified, and it will be demonstrated that the conflict hypothesis is
nothing but the outcome of superficial reflections in economics.

20
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lil. Macroeconomics and Environment

1. What is Macroeconomics?

One of the most important obstacles hindering the implementation
of drastic environmental measures is the fear of repercussions on the
overali performance of our economies. This fear is largely caused by
the prevailing assumptions of economists. Before discussing this prob-

fem it seems necessary to outline what is meant by macroeconomics.

This can be done by looking at the questions macroeconomics deals
with.

From barter economies...

In former times, say in the Middle Ages or during the Roman Empi-
re, the division of labour was very limited. Almost 100 % of the popula-
tion worked in agriculture, occupied with self-supporting activities. Only
a few craftsmen were engaged in economic relationships outside their
villages or towns. Therefore, it is possible to describe these economies
like great families where everybody was well-informed about the inter-
ests, intentions and objectives of the other. In terms of economics
there was a perfect transparency and flow of information between the
individual economic actors.

... to the information problem ... |

This situation changed in the 18th and 19th century. The charac-
teristics of modern economies emerged, i.e. the division of labour and
large markets. The exchange of goods and services no longer occured
among people who knew each other. Trade became an impersonaliz-
ed act based only on price information. Industries started to produce
for unknown consumers. Furthermore, the process of buying became
independent from the process of selling. The barter economy changed
totally to a money-based economy with a highly-developed division of
labour. The barter process “goods against goods” split into two inde-
pendent processes: Goods were changed for money and money was
changed for goods. As a result money became not only an instrument
to facilitate trade, but it became the means of storing wealth.

21



... on anonymous markets.

This role of money, the division of labour and the emergence of
anonymous markets were the starting points of macroeconomic pro-
blems and of macroeconomics. The subject of macroeconomics is
focused on the information problem of anonymous markets. Economic
crises, business cycles, longlasting unemployment and inflation are
the outcome of information inherent to the coordination process itself
or superimposed by false economic policies.

A good example of a macroeconomic problem and, at the same
time, of the difference between microeconomics and macroeconomics
was give1i2 by Joan Robinson. She wrote in her famous book published
in 1937;

“It is said that if wages were reduced costs would fall, and therefore
entrepreneurs would find it profitable to produce more goods. But
money incomes fall as much as costs, and money demand is redu-
ced correspondingly. Any one entrepreneur, by cutting the wage
rate which he pays, can increase his profits, but if they all cut
wages together none of them is any better off. Any one man in the
crowd can get a better view of the procession by standing on a
chair, but if they all get up on chairs no one’s view is improved.”

If the subject of macroeconomics is seen in this way, there is no
room for the discussion of changes in relative prices, preferences or
ecological degradation. These problems are not related to the problem
of coordination between millions of economic actors in an economy
and the information given by prices. But this view is not the mainstre-
am one. There are many examples past and present assuming an
interdependence between overall economic problems and the change
of individual prices.

This thought of mainstream economics is of utmost political relevan-
ce. As this view has become the greatest obstacle for environmental
policy and firm political action to prevent global change, we have to
look for the sources of this idea. Where do the theoretical roots of
the belief in the existence of a conflict between macroeconomic
stability and microeconomic changes lie?

14 Joan Robinson (1960, 1st ed. 1937), Introduction to the Theory of Employment, Lon-
don (Macmillan), p. 40/41
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2. Theoretical Roots of the Pitfall

Ever since the days of Adam Smith, many economists have failed to
tackle the notion of wealth in an appropriate manner, a failure which
has now become an obstacle to even minor progress in environmental
quality. Three aspects of this error are distinguishable: the laisser-faire
paradigm, the income concept confusion, and the national accounting
error.

— The Laisser-faire Paradigm

When Bernard de Mandeville published his fable of the bees in the
early 18th century, the turning point to laisser-faire was marked. The
assertion that private vices bring about public benefits kindled the
interest of political philosophers as to how a free market economy
works.

Later on, from Ricardo to Lord Keynes and Professor von Hayek,
economists focused on the mechanisms of market systems. They tried
to find out how such a complex system allocates resources, creates
growth and distributes wealth. They defined wealth and income accor-
ding to their scientific interests and limited their analysis to private
goods and markets mainly.

in the context of their major concern, government intervention into
markets seemed mostly to create distortions. But only a superficial
public and some less critical economists have interpreted this result as
generally valid. The best economists have always rejected this conclu-
sion. Even Adam Smith was well aware of the necessity for govern-
mental intervention, such as the need for public investment into infra-
structure. And John Stuart Mill wrote in his Principles, as if he wanted
to remind that laisser-faire is justified in many respects, but that it
is absurd to block with laisser-faire arguments activities which
are today called environmental policy:

“But is there nothing recognized as property except what has been
produced? Is there not the earth itself, its forests and waters, and
all other natural riches, above and below the surface? These are the
inheritance of human race, and there must be regulations for the
common enjoyment of it. What rights, and under what conditions,
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a person shall be allowed to exercise over any portion of this com-
mon inheritance cannot be left undecided. No function of govern-
ment is less optwnal than the requlation of these thmgs or more
completely involved in the idea of civilized society.”

— Income Concept Confusion

The heading of this paragraph refers to a problem in the history of
economic analysis which Schumpeter called a “dusty piece out of a
museum”. He treated this issue only because

“it affords an excellent example of the manner in which the discus-
sion of meaningful ideas may lose sight of their meanings and slip
off into futility. But it could serve one purpose only, namely, to
display the word-mindedness of economists and their inability to
tell a real problem from a spurious one”.!

The story began weli before Adam Smith defined income as net
revenue whlch people could spend “without encroaching upon their
capatal” In modern terms, this would be expressed as something like
the production potential. Some fifty years later, Friedrich List, as well
as other economists, treated this definition of the Smithsonian School
with irony: “He who raises pigs is a productive member of socnetg but
he who educates people is an unproductive member of society.”!

But even during Smith’s lifetime, ltalian economists like Ferdinando
Galiani used definitions of production and income which are still valid
today. “They declared all labor resulting in the production of useful and
desired things to be productive, without insisting that these things take

15 John Stuart Mill (1987, 1st ed. 1848), Principles of Political Economy, Fairfield NJ,
p.797

16 Joseph A. Schumpaeter (1976, 1st ed. 1954), History of Economic Analysis, London
(Oxford University Press), p. 631

17 Schumpeter (1976, 1st ed. 1954), p. 628

18 Friedrich List (1925, 1st ed. 1840), Das nationale System der Politischen Okonomie,
Chapter 12 ,Stuttgar/ Berlin, p. 128
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on material form; and they identified national income as the value of
the annual production of all such comprehensively conceived useful
and desired things..”19

There is no reason to ignore this state of the art and, for exam-
ple, call the production of environmental quality an unproductive
ar':ti\.rity.20

— The National Accounting Error

The last sequence in this story deals with our national accounting
systems. When economists started to construct these systems in the
1930s and 40s, the old controversy on the income concept was still
undecided in mainstream economics. The statisticians therefore set up
an empirical rule. They distinguished between final products and inter-
mediate products. If a product is sold by one business unit to another
for resale, and if its cost is incorporated in the price of the final pro-
duct, it is called an intermediate product. A good example affords the
catalytic converter in an automobile. This aggregate makes cars more
expensive. But the higher price has nothing to do with inflation. It
reflects only the equivalent of an additional good, namely cleaner air.

However, envircnmental quality is not an intermediate product, it is
a public good and, therefore, not available for sale. lts costs are - as
the polluter-pays-principle claims - incorporated in the prices for con-
ventional goods. This has an unfortunate effect on macroeconomic
aggregates.

19 P. Studenski (1958), The Income of Nations, Theory, Measurements, and Analysis:
Past and Present, A Study in Applied Economics and Statistics, New York (Universi-
ty Press), p. 16

20 The historical roots of the income concept are outlined in: Heiner Flassbeck/Gerhard
Maier-Rigaud (1982), Umwelt und Wirtschaft. Zur Diskriminierung des Umweltschut-
zes in der 6konomischen Analyse {Environment and Economy. On the Discrimina-
tion of Environment in the Economic Analysis), Tiibingen (Moht/Siebeck).
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Environmental policy diminishes the gross national product, lowers
the rate of productivity and increases prices of final products. Therefo-
re, in macroeconomic models the impact of environmental policy appe-
ars as disastrous: it looks like more inflation, more unemployment, less
productivity and less growth. But all these effects only occur in the
artificial world of national accounting systems, they are the outcome of
measuring the wrong aggregaies.z 1

The firm conclusion of these deliberations is the following: conflicts
between ecology and economy are highly abstract and a consequence
of maccuraie constructions of economists since the days of Adam
Smith.22 Nevertheless, these creations have an enormous political
influence. “According to official economic policy, unemployment can
only be reduced by a growth in production, and conservation of the
environment is at the expense of employment. By repeating this state-
ment practically every day in the news media, the public has become
convinced that a political chosce has to be made between employment
and saving the environment. "2

There are politicians who hesitate for such “economic reasons” to
establish ambitious CO2 emission ceilings, to increase energy prices,

21 Mainstream economists, as well as the statisticians who establish so-called satellite-
accounts in order to measure the environmental costs of ecoriomic activities and to
correct the GNP concept, are not aware of this. See, .g, the OECD-publications:

- The macro-economic impact of environmental expenditure, Paris 1985

- Issue Papers on the Int. Conference “Environment and Economics”, Paris 1984
This error has to be distinguiched from the numarous attempts to evaluate the
economic damages of poliution and to provide sociafly and economically ade-
quate measures in the face of environmental and natural resource degradstion.

22 To overcome definitely macroeconomic irritations stemming from accounting sy-
stems itis necessary to discuss the conflict hypothesis within general economics,
too. The precondition for more employment (output) is more money in real terms.
This condition also applies whenever more labor is dedicated to protect the environ-
ment. Therefore, environmental policy is not able either to produce unemployment
nor fo increase employment by itself. There is thus no difference between environ-
mental policy and any other policy affecting the structure of demand. Positive im-
pacts on smployment depend solely from upward shifts in the overall budget
restrction (real money supply). This exira money may come from the central bank or
- as Keynes pointed out - from “the monetary management of the trade unions”.
However our preferences change (also conceming private or public goods), there
are no repercussions on the level of economic activity to fear or to hope for.

This is demonstrated in a simple model presented in: G. Maier-Rigaud (1988), Um-
weltpolitik in der offenen Gesellschaft, Opladen (Westdeutscher Verag)

23 Hoefie Hueting, The Brundtland Repoit: A Matter of Conflicting Goals, Commentary
in: Ecological Economics, 2 ( 1980), p. 112/113,
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to conduct a firm strategy of waste reduction or to change transport
policy. In doing so they think to show a sense of responsibility. But in
fact they are merely victims of modern economists.

3. Unilateral Strategies and International Competition

In current debates on the problem of international competitiveness
environmental policy plays an important role. Unilateral strategies of
“greening the economy” are postponed in order to avoid aggravations
of trade balance deficits. This fear leads to delaying tactics until there
are agreements on the international level. A look at the state of the
world and at the tremendous differences among countries brings home
that international commitments, their impiementation and verification,
are difficult to attain.

Here again the main obstacle lies in economics. Mainstream theory
as well as microeconomic evidence make us assume an inevitable
trade-off between the costs of a green strategy and international com-
petitiveness. In other words, it seems that economic instabilitiy is the
price to pay for an environmental protection which exceeds the envi-
ronmental investments of the trade partners.

Without going into details on the complex question of balance of
payments one important aspect should be briefly mentioned. There is
one simple rule to safeguard international competitiveness: national
inflation is to keep close to the inflation rate of countries with important
trade relations. The inflation rate is determined mainly by the nominal
wage rate, the productivity rate and the exchange rate. As the latter
two rates are endogenous or hard to influence in the short term for
many reasons, international competitiveness is assigned to wage poli-
cy. Wages are the most important strategic factor for changes in natio-
nal cost levels and inflation rates.

All differences among nations with an influence on production costs
have to be ruled out by wage adjustments. This refers to disadvanta-
ges due to climate situations and any other natural conditions as well
as to different taxation systems and different structures in the demand
for private and public goods. Normally we are not aware of most of
these differences because the whole economy has adapted to them,
or because the quantitative effects are small and other aspects like
exchange rates are dominating.
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Obviously, unilateral strategies for a better environment will increa-
se costs for traditional goods. This is the normal result of the polluter
pays principle which enforces the good “environment” to be financed
by higher prices for tradeable goods. But these prices are not competi-
tive on international markets. Therefore, the costs for the environment
have to be compensated by the reduction of other costs - and this
means in general by a slowdown in the growth rate of wages‘.24

As people in developed countries have higher preferences for a
better environment, national policies should not hesitate to imple-
ment unilateral strategies. They should try to set an example to the
world, proving that unilateral strategies to improve the environment, if
based on sound economic analysis, do not necessarily lead to a loss
of international competitiveness. To withdraw false economic con-
straints from environmental policy seems to be a major precondition to
bring forward political action on a national and international level.

24 cf. Gerhard Maier-Rigaud (1988), Umweltpolitik in der offenen Gesellschaft (Environ-
mental Policy in the Open Society), Opladen {(Westdeutscher Verag), Chapter B. IV.
“Macroeconomics and Environmental Protection”)

The usual arguments for unilateral action are a) assertions that there are beneficial
(energy) conservation strategies which are undiscovered by “free markets”, b) the
idea that unilateral strategies will help to develop relevant technologies offering go-
od market opportunities in the future when other countries seek to reduce emis-
sions. Argument a) neglects the so-called transaction costs. Argument b) neglects
the relevant transitional period. For the whole range of standard arguments see e g.
Michael Grubb(1989}, p. 51-52
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This same attitude is observed vis 2 vis the common preference for

global stability and environmental quality. in this case the false priority
should be evident. How is it possible to sacrifice or jeopardize the
stability of the natural system for the ordinary interests of some ecoho-
mic actors to save their current market positions? |

Secondly, there is a risk of false macroeconomic policy reactions to
data changes. This happened, for example, after the first oil price
crisis in 1973/74 when trade unions tried to defend the purchasing
power. The consequence was a home-made inflation, restrictive mone-
tary policy and a sharp rise of unemployment. Thus, the unavoidable
adjustment process was aggravated.

2. The Laisser-Faire Strategy to Global Change

With these crucial aspects of microeconomic adjustment processes
in mind, now it is time for a closer look at problems of global environ-
mental change. Even without too much stress on pessimistic projec-
tions, the tendency might be agreed upon that global change will most
likely express itself in changes of climate, decreasing fertility of soiis,
sea-level rises, degradations of water quality and many other tremen-
dous and unforeseen changes in the course of, say, the next fifty
years.

From a pure economic perspective all these changes will bring
about decreases and increases in the prices of goods, assets and all
forms of wealth. This change of the price structure itself will initiate
various individual strategies to prevent losses. Individuals all over the
world will try to escape from worsening situations. Therefore they will
change the structure of their expenditure. The same applies to public
budgets. Defensive expenditures will increase. This means more mo-
ney will be spend to keep away disastrous developments, either by
simply building dikes, by looking for new technological solutions in
many areas or by migration to other places. The overall shift of pur-
chasing power will influence all relative income and market positions.
World trade flow will change. We have to envisage breakdowns of
firms and markets as well as the emergence of new possibilities and
new markets. There will be no island untouched by these changes.

The adaptation to these lasting changes in environmental conditions
is not costless. We are permanently losing a portion of the traditionally
defined wealth as a consequence of the laisser-faire strategy. One
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look at how this adaptation would happen in reality proves that - given
a limited capacity of manpower, and given a rate of productivity - it is
unavoidable that an (increasing?!) percentage of these resources must
be dedicated to otherwise unnecessary activities. This means, for ex-
ample, that a higher share of people are engaged in the production of
agricultural goods, more people are engaged in dike buildings, more in
the health services, in the discovery of new trade possibilities, in the
water supply utilities, in migration efforts, technological preventions
etc.

All these activities will decrease relatively or even absolutely
the production of traditional goods. This is the price of global
change. To put it in the vocabulary of economics: the terms of trade
with nature are worsening. The laisser-faire-strategy to global degra-
dation means a strategy of mere reaction or defense which produces
in itself the need for ever more adaptation.

3. The Strategy of Sustainability

But there is another option. Global change can be stopped if a
“Strategy of Sustainability” (SOS) is pursued. This strategy will also
change prices as well as individual income and market positions. It will
absorb a lot of manpower, capital and other resources which are not
available for any other production. But the resources are used in a
very different way. Instead of building dikes etc., economic efforts are
dedicated to a cutback of CO2 emissions and other climate gases, to
avoiding production of waste and to enforcing environmental policy
measures in general. It is to be acknowledged that this strategy, too,
will encroach upon wealth in the traditional sense.

Considering the two opposite strategies, the question emerges how
to design the best one. As the future is not our's to see, we can only
give some crude patterns and assumptions about the possible costs
and benefits of the two strategies.

First, from a macroeconomic point of view, the laisser-faire strategy
to global change and the strategy for sustainability are equal. In both .
cases it is possible to keep the economy on a full employment level
and to prevent inflationary processes.
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Second, from a microeconomic adjustment point of view, both stra-
tegies are equal, too. Individual actors are in both cases confronted
with price changes. And in both cases they try to adapt themselves in
- order to optimize their benefits, income etc. In both cases there will be
losers and winners in the course of adjustment processes.

Third, when comparing the two strategies it is important to keep in
mind the fact that we are familiar with current climate and that the
world is well adapted to this climate in all respects. Therefore, if we
manage to prevent greenhouse warming, no further adaptation mea-
sures are ¢ be expected. This is not the case with the laisser-faire
strategy. We cannot foresee the climate change in detail, nor forecast
the amplitudes of temperatures and the frequency of storms, nor des-
cribe the impacts on different regions of the world. All cost guesses
are very crude and in ho way reliable. Thus, any attempts to compare
the costs of both options are based on very different degrees of uncer-
tainty.

Fourth, the most decisive argument lies in long-term considerations.
The laisser-faire approach is linked with a permanent degradation of
nature and a lasting change of climate. The underlying idea of most
discussions, that we have only to face a one-time and limited change,
is wrong. Laisser-faire provokes a non-ending adaptation process. In
contrast to this, SOS is the only chance to cope definitively with the
problem mankind is confronted with on the spaceship earth.

Consequently, a correct assessment of the costs of both strategies
can not be made; it has no basis as long as neither the ecological nor
the economical effects of ecological changes are predictable. All at-
tempts of adjustment-cost analyses have to be read with great care.

However, since the laisser-faire strategy does not tackle the under-
lying problem, but only reacts, “repairing” the resulting damage, whe-
reas the strategy of sustainability (SOS) prevents damage (and thus
repair-costs); it can be assumed that the adjustment-costs of SOS
would be less, and this advantage would become increasingly pro-
nounced, particularly in the long run. How much more expensive the
laisser-faire approach would turn out can not be forecasted (FIGURE
4). And even if the laisser-faire strategy may seem to be less cost-in-
tensive than SOS, according to highly hypothetical assumptions, politi-
cians, in coming to decisions, have to keep in mind that economic
valuation can not reflect the whole complexity of this world. Regarding
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the diverse phenomena of global change, economic aspects could
even be regarded as minor.

4. Losers and Winners?

Whatever current and future findings of natural sciences on glebal
change might bring about, a linear impact all over the world is not io
be expected. The different regions of the world will be affected diffe-
rently. The potential winners are therefore likely to be susceptible to
egotistical positions whereas the potential losers will claim worldwide
solidarity. Starting from these opposite attitudes it will be very difficult
to achieve international commitments by mere diplomacy. To overco-
me this dead end, it seems useful to learn from economics.

Confronted with global change, nations are likely to be in the same
position as individual economic actors on a market. They are bent on
maximizing their gains. But in contrast to the famous “invisible hand”
described by Adam Smith, there are likely scenarios where individual
actions are not leading to the benefit of the economy as a whole. Such
cases are theoretically demonstrated by Knut Wicksell and John May-
nard Keynes. In this context we have to recall the illustrative example
given by Joan Robinson.2® An individual strategy to improve the situa-
tion may turn out to worsen the situation for all individuals. In order o
prevent such a situation economists claim an economic policy action.

The problem of global change has the same logics of decision. If
nations seek to realize individual advantages by a laisser-faire strategy
they will produce a worsening of the global situation. Within such a
situation the assumed winners will still be better off than the assumed
losers. But this is only a relative perspective telling nothing about the
situation in absolute terms. To put it more directly: What sense lies in
the assertion that the last passenger on the Titanic who died by
drowning is better off than the first one?

The lesson to draw from these deliberations is evident. The com-
munity of nations should avoid the “perception trap” emerging from the
prevailing idea that there might be losers and winners. In economics, it
has become common wisdom that there is a need to prevent people
from actions which are individually rational but have repercussions

25 see Chapter Il of this paper
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finally undermining the same individual goals. The same holds for the
interaction of nations.

Furthermore another important aspect has to be taken into account:
the presumed conflict between the North and the South. Here again
we may learn from economics. The North is more conscious of envi-
ronmental problems. This roots mainly in the North’s material wealth:
basic needs are only in the background of preferences, as they have
been satisfied for decades. This gave room to open up society to
ecological problems, and let ecological questions climb the scale of
preferences. In contrast, the South still has other priorities. Preferen-
ces are orientated to the fulfillment of basic needs. Therefore, it is
evident and should be understandable to the North that global change
can not be the first concern of the South. Seen this way, it is up to the
North to achieve the satisfaction of its preferences by paying the South
for, let's say, the maintenance of the tropical forests, not only because
the South could not afford to do so otherwise, but also because pay-
ments such as these are nothing but the price for the fulfillment of the
Norths own (ecological) interests. Therefore, such a transfer would
conform to the rules of the market system, 6

Global changes are the result of microeconomic decisions in an
environmentaily unregulated world. The same is true with respect to
microeconomic reactions to emerging data changes. No specific policy
measures are needed in the laisser-faire case. In contrast to this a
strategy of sustainability depends on policy action. And, as we all
know, there are manyfold vested interests directed against an inter-
vention for sustainability. These interests, on the one hand, are cau-
sed by the above mentioned false macroeconomic perception that
such an intervention would lead to overall economic problems. On the
other hand, these interests are the expression of a general tendency
of all actors to safeguard their current conditions, their market shares,
their individual working places, their patterns of behaviour etc. In the
laisser-faire case these interests are regarded as a sort of natural
outcome of economic activity. They are not questioned but judged as

26 This economical and theoretical reason for the responsibility of the North does not,
of course, free the South of its own responsibility to maintain its environmental re-
sources.
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the driving force of economic development. In general, “interventions’
governed by private interests are praised but interventions of a policy
in order to keep the world sustainable are debated, questioned and
even judged as a source of economic distortion.

It is the task of ecological economists to make this discrimination of
the common good evident. After more than two centuries of economic
development dominated by private interests, it is high time to redirect
the economy toward a sustainable future 2’

27 cf. Herman E. Daly, John B. Cobb, Jr. {(1989), For the Common Good. Redirecting
the Economy toward Community, the Environment, and a Sustainable Future, Bo-
ston (Beacon Press)
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V. Costs and Benefits of Global Change

1. An Optimum Level of Pollution?

When talking about different strategies for coping with global chan-
ge it is self-evident costs and benefits are compared. The background
of this procedure is the idea of an optimum. This approach is well
established in economics and in our daily private decisions as well.
How to spend a given amount of money in order to draw a maximum
benefit out of it? In economics the whole problem is treated with the
so-called marginal analysis. The condition for an optimal solution is
fulfiled when the benefits of an additional monetary unit spent is equal
across all kinds of expenditures. In other words: marginal benefits
must be equal to marginal costs or prices. A given budget should
therefore be restructured up to the point where this condition holds.
This is the basic idea of any cost-benefit analysis.

The same method is applied with regard to global change. Take for
example the carbon dioxide problem. All efforts to reduce CO2 emis-
sions and all damages of CO2 can be expressed in an otherwise
possible supply of other goods, say opportunity costs. It is evident that
as the marginal emission reduction costs increase global stability will
be higher, too. But, at the same time, the marginal emission damage
costs will decrease. The same logic applies to the tendency to more
global change. Marginal emission damage costs will increase and
marginal emission reduction costs will decrease.

The economic conclusion of this simple deliberation is that an opti-
mum for the degree of global stability or global change exists. It is
defined as the identity of marginal damage costs and marginal emis-
sion reduction costs. This means that more global stability (left from
the optimum) constitutes a waste of money and resources as well as
less global stability (right from the optimum). From this point of view,
the problem of cost-benefit analysis is only how to gather all relevant
information about the two cost-curves. Therefore, the problem of infor-
mation, of value assessments, of assumptions about risks and techno-
logical developments turn out to be the key problems of cost-benefit
analysis.
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2. Assuming Uncertainty Away

Cost-benefit analysis has proved to be a useful tool in many cases.
It helped to clarify the often difficult structure of decision scenarios and
to find optimal solutions. Even if we think of the fact that some argu-
ments can not be transformed into monetary values, the results of
cost-benefit analysis are assumed as an approximation. But to as-
sess the costs and benefits of a by-pass, a tunnel or a sewage
purification plant is fundamentally different from cost-benefit an-
alysis of global change. In this case it may even be judged as a very
misguiding tool to discover an optimal strategy.

The most crucial element of global change is the pervasive uncer-
tainty which forges all aspects of this problem. And uncertainty is a
very uncomfortable situation for all scientists. Therefore, they try to
transform it into certainty and knowledge. Scientists who stress the
uncertainty of their findings or the limits of their knowledge are often
regarded as wise people. But in the real world there is no demand for
such wisdom. Let us think of Socrate who finally did not succeed in
saying: “ know that | know nothing”.

Economists as well as other scientists are more or less aware of the
tragic end of Socrate. Therefore, Socrate became not a tarnished
example. Whenever uncertainty can not be replaced by “solid” fin-
dings, it is banned to explicit and implicit sets of conditions and as-
sumptions. This means simply assuming uncertainty away. In econo-
mics this fact is expressed by the use of the famous ceteris paribus
formula, which states that all other conditions are assumed as con-
stant. Therefore, all findings are only valuable in a well-defined artifici-
al world. The same is true for the results of any cost-benefit analysis
dealing with complex systems. |

As carbon dioxide emissions are regarded as the major cause of
global change they are the obvious choice as an example of the
unavoidable limits of cost-benefit analysis. One of the scientific find-
ings accepted today is the relation between the volume of COz in the
atmosphere and the change of the climate. Apart from this there is no
consensus within the scientific community concerning-the amount of
CO2 reduction which is required in order to prevent climate change.
Reduction rates between 20% to 80 % in the next 20 years are deba-
ted. Furthermore, it is admitted that predictions of regional and conti-
nental climate changes are currently not possible. And also the ocean-
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coupled climate models are not able to predict regional changes of
general weather situations, for instance, the frequency of storms. We
have to keep in mind that this uncertainty is the starting point of
cost-benefit assessments, and it marks at the same time their limit-
ation.

The definite limits of cost-benefit analysis and of any economic
argument are set out by the findings of natural sciences. If science
states that a degree of global change S1 (in FIGURE 5) could be
tolerated, then economic aspects are decisive. But if further findings
show the need for more stability, for example up to point S2, any
economic deliberations loose their relevance as long as that point of
stability, S2, is not reached.?®

Nevertheless, based on well-defined scenarios, cost-benefit analy-
sis of climate change could at least serve for demonstration purposes,
and it could give an idea about economic repercussions. But analysts
shouid not presume to define optimal targets for a climate policy.

3. On the Wrong Message of Prices

During a first stage of assessments economists will use actual pri-
ces whenever this seems to be helpful. Market prices are taken as a
sound basis for monetary evaluations. But what are the determinants
of prices and to what extent could current prices be relevant for long
term solutions?%®

In 1920 Arthur Cecil Pigou’'s voluminous book on “Economics of
Welfare” was published. In this book he stressed the fact that there is
a difference between private and social costs. The production costs
reflected in the prices of many goods do not include the so-called
external costs which comprise, for instance, the damages caused by
air poliution and noise. The realization and clarification of this problem
was Pigou’s important achievement; it marks the starting point of what
we now call environmental or ecological economics.

28 This sort of limit was first outlined by David Pearce (1976), The Limits of Cost-Bene-
fit Analysis as a Guide to Environmental Policy, in: Kyklos, Vol. 29, p. 97 - 112

29 For a critical view of economic valuation methods see e.g. John G U. Adams (1990),
Unsustainable Economics, in: Intemational Environmental Affairs. A Joumnat for Re-
search and Policy, Vol 2, No .1, p 14 -21

40




This is to admit that market prices in general are wrong from a
more comprehensive economic point of view, But many econo-
mists treat this fact as a rather technical question. Negligently, they
disregard the fundamental character of the problem, namely that cur-
rent market prices are on the whole the economic mirror of the on-
geoing global change. Current prices are not only the economic expres-
sion of unsustainability but pervasive signals to all economic actors,
influencing their decisions. To take these prices as a basis for the
assessment of social costs is misguiding. We should not believe it is
possible to fundamentally change the direction of economic develop-
ment if we draw the decisive criteria from the past.

Besides prices, technologies play an important.role in cost-benefit
analysis. Therefore we have to ask which factors determine, for exam-
ple, the CO2 reduction technology. Our currently available technology
is the result of a development mainly spurred by private interests.
From the outset technological solutions were dedicated to the impro-
vement of the individual circumstances of life. This meant and still
means not only the amelioration of working conditions or the improve-
ment of the productivity of labour, but also includes the tools for the
exploitation of natural gifts. Therefore, what we call the best available
technology to reduce pollution is actually not more than a by-product
of the historical evolution of technology.

If, for instance, in the end of the last century, a decision had to be
made on the production of cars after careful cost-benefit analysis,
alternatives like stage-coaches and related costs like blacksmiths’ wa-
ges would have been taken into account. In 1991, however, these
opportunity costs have long since become obsolete, for car-industry
has undergone a breath-taking development which created its own
dynamic. Today stage-coaches are at best nostalgic objects in a large-
ly engine-powered economy, and the craft of blacksmiths has almost
completely vanished. In the end, a new preference has ousted the old
one which initially had set the standard. This example may elucidate
the myopic and static bias inherent to cost-benefit analysis.

4. The Political Argument

The general conclusion of these deliberations is simple to under-
stand. There is no way to find out firm criteria for political decisions. To
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sum up actual costs and benefits is a very misguiding approach
to identify optimal developments for the future. The same is true
for the willingness-to-pay analysis which is applied to reveal preferen-
ces for public goods. We should acknowledge that our current prefe-
rences are the “incidental” result of manyfold historical circumstances
and to a large degree simply acquired. Thus, regarding such approa-
ches, the main problem is to overcome one idea prevailing in our
minds: the idea that knowledge about the future can be based on past
and present. |

All these difficulties might be neglectable in the cost-benefit analy-
ses of small projects, but can hardly be ignored with respect to global
change. And still, inspite of the weakness or inadequacy of cost-bene-
fit analysis there are many economists working on this subject. Especi-
ally, the problems of projections into the future and intergenerational
equity have become an important research field for economists.®® This
is rather astonishing, since most of these experts are well aware of the
scientific hazard involved. In discussions with these people outside
academic plenary sessions, in a more informal environment, their ar-
guments melt down to merely political ones. This line of arguments
runs as follows:

30 The method of discounting was criginally developed for microeconomic dacisions on
altemative long-term investments, It is like the cost-benefit analysis based on the as-
sumption of other things being equal. This becomes evident in connection with the
famous article by Harold Hotelling, The Economics of Exhaustible Resources, in:
Journal of Political Economy, Vol. 39, 1831. Currently we have to observe a hopeful
growing criticism of this approach in respect to environmental problems  See for in-
stance David Pearce et al. (1989), Blueprint for a Green Economy, London, p. 138:
“Note that what is being argued generally is that if we cannot substantiate the case
for positive discounting, the presumption must be that a zero discount rate is, initially
anyway, the more appropriate choice.” Other authors are even claiming negative dis-
count rates, See Friedhelm R. Drepper/ Bengt A. Mansson, On the Role of Unpre-
dictability in Environmental Economics, paper given at the intemational conference
on Economics of the Environment, Center for Economic Research, Tilburg Universi-
ty, Netherlands, September 1990.
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To convince politicians, in order to trigger off firm political action, it
is necessary to present hard figures. Only the transformation of envi-
ronmental damages and risks into economic terms and figures can
impress politicians as well as the man in the street. Any other, scientifi-
cally more justified approach will not be able to change the narrow-
minded ideas of economic hard-liners. All talks about risks and uncer-
tainties have proved to be useless compared to any questionable fi-
gure brought up to the political agenda. Therefore, some say, fooling
the people would be the best strategy to bring about ecologically effi-
cient political actions.’

But, of course, the argument that figures have to be presented
because politicians want figures to be presented is not a scientific
argument, but merely a matter of fact. This fact, moreover, was
brought about by economists themselves, that is by their traditional
emphasis on markets, prices and the measuring rod of money which
has historically provoked the general tendency to express values in
monetary terms. Therefore, values are often reduced to their monetary
fraction, while value aspects which can not be expressed in monetary
terms have been ignored. It is the task of economists to expose this
bias. The demand of politicians for figures has to be treated as what it
is, as a reflection of well-established economic methods. To defend
these methods with their own effects on the political arena is nothing
but a tautology.

31 The epilogue to a survey conceming external effects, written by Edward J. Mishan,
runs as follows: “Many of the considerations brought forward in the last section do
not, | recognize, lend themselves easily to analytic elegance. But with respect to en-
vironmental spillover - the most urgent economic problem of our fragile civilization -
they are more pertinent than those arising from traditional allocative analysis. Itis
not, of course, hard to understand the somewhat exaggerated weight attached by
economists to the allocative aspects of an economic problem as distinct, say, from
those connected with equity. For the former aspects lend themselves nicely to for-
mal theorizing and, with patience and a little finesse, impressive measures of social
losses and gains can be foisted on credulous civil servants and a gullible public.

Yet the priority given to allocative aspects in real economic problems cannot, | think,
be justified; certainly not by recourse to welfare economics. The more 'affluent’ a so-
ciety becomes, the less important is allocative merit narrowly conceived And in any
society in the throes of accelerating technological change (one in which, of necessi-
ty, pertinent knowledge of the human, social, and ecological consequences of what
we are doing is generally slight and partly erroneous) complacency on the part of
any economist, guided in his professional decisions by considerations alone of alfo-
cative merit or economic growth potential, is both to be envied and deplored.” (E J.
Mishan, The Postwar Literature on Externalities: An Interpretative Essay, in: The
Joumat of Economic Literature, 9/1971, p. 26)

43



VIi. Economic Instruments

1. “Greening” the Red Tape?

Despite the deficiencies of centrally planned economies, which ha-
ve just now become particularly evident, planned economy-type mo-
dels are still applied in the context of environmental policy. There is a
_sort of two-tier system of regulation: The supply and demand for priva-
te goods is generally subject to the market system. Supplies of the
public asset “environmental quality”, however, are administered by
jaw, regulation and administrative provisions, which frequently refer
directly to each specific source of emission. This policy is not capable
of pushing developments towards a sustainable management of re-
sources. Indeed, instead it provokes widespread opposition to the
transformation that is needed.

The command-and-control policy means to transpose directly admi-
nistrative procedures into traditional environmental policy. In accord-
ance with that policy, individually assigned emission standards, based
on politically defined “best available technology”, and subsequent di-
rectives determine the environmentai policy landscape. The notion
prevails that the use of the environment as a production factor, e.g. to
accommodate for the disposal of certain harmful by-products, can be
properly managed by a list of environmental regulations. But this is
about as realistic as the concept of a planned economy. A purely
regulatory management of resources leads only to a direct restriction
of economic activities, and merely shifts the allocation of environmen-
tal resources to several economic actors. It does not positively adjust
the economy to the fact that natural resources are limited, nor does it
try to cope with this shortage by means of an imaginative, decentrali-
zed and dynamic search for new solutions.

The idea behind the command-and-control policy is that emissions
should be avoided as far as technically possible. According to the
advocates of that policy, it is simply not possible to limit emissions
further. That, however, is not true. The “best available technology” is
not the product of a research into what is technically possible. It is
chosen according to micro-economic calculations and largely influen-
ced by plant operators themselves. Economic and short-term political
considerations have a considerable impact here: The operational costs
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of limiting emissions have to be 'reasonable’ in relation to the econo-
mic situation of the polluter, and are not seen from an overall perspec-
tive. In short: The best available abatement technology is the result of
a bargaining process.

Usually, in environmental policy processes, the thus resulting “best
technology” standards are the basis on which environmental quality
targets are defined. As a resulit, the instrument to avoid emissions also
determines its target, the emission reduction levels. This circular [in-
king of objective and instrument guarantees from the outset that the
objective will be achieved. Such a policy protects itself against implicit
criticism. Objectives in such a system can fail to be met only if the
predefined technology for emission abatement is not generally imple-
mented. Criticism is thus limited to shortcomings in implementation.

It should be emphasized that the criticism of the command-and-con-
trol policy by environmental economists relates principally to its cost-
efficiency. Since the marginal costs of emission reductions differ from
case to case, they are not cost-efficient. Economically, to demand the
same emission standards from all polluters means to demand compa-
ratively excessive expenditure of some, whereas on the other hand
potential emission abatement which are comparatively low in costs for
others are not exploited.

But the most significant and fundamental criticism of command and
control questions this policy’s capability to develop the economic struc-
ture towards sustainability. Even where command and control cautio-
usly tries to give incentives to such progress, it just concentrates on
techniques added to the traditional production process. Only the pro-
ducers of end-of-pipe technology have an economic interest in new
appliances; because the demand for their technology will increase by
policy measures. But a wide-ranging search for new technical solu-
tions to the problem in its entirety, covering all activities from input
factors to production and recycling, is not induced. However, such a
type of incentive is vital if forms of sustainable resource management
are to be found.

2. Obstacles

Given the complex nature of the ecological system on the one hand
and of the market economy process on the cther, it would be a mista-
ke to look for an ideal instrument of environmental policy. An effective
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range of environmental policy instruments will therefore always
have to form a complex whole, and should at the same time be
receptive for new approaches. In some cases, this might certainly
include compulsory obligations or prohibitions. Standards, too, can be
ecologically advantageous in form of temporary measures. Thus it
should be considered with care that it depends on the case at hand
which mix of instruments would be most adequate.

Over the past 10 or 15 years the debate on instruments for the
protection of the environment has made no headway for the following
four main reasons:

1) Inaccurate perception of the problems
The scale and nature of the ecological challenge were not understo-
od or underestimated. In the early days of environmental policy the
general view was that ecological proplems could be regulated on
the same basis as road traffic, i.e. by laying down rules of conduct
and by setting technical standards. Consequently, environmental
policy has been placed exclusively in the hands of administrators
and technical experts who have so far been successful in maintai-
ning their dominant position which, of course, favours command
and control strategies.

2) Negligence of environmental economists

Economists have, from the outset, viewed the question of instru-
ments too rigidly. Their starting point has been (and in many cases
remains) the problem of how a particular environmental policy ob-
jective can be achieved most favourably in cost terms®2. As a result
of that and of the fact that the economists frequently placed limits
on themselves by requiring that instruments should “conform with
market principles”, the discussion was narrowed down to models of
dubious practical use, at least in the eyes of those to whom they
were addressed, principally the administrators and practitians.

32 Thus, for example, the advantages of flexible instruments for US clean air policy are
viewad exclusively in terms of cost savings. R. Hahn writes: “Because marketable
pemnit approaches have been shown fo have a demonstrable effect on cost savings
without sacrificing environmental policy, this instrument can be expected to receive
more widespread use. (R. Hahn, "Economic Prescriptions For Environmental Pro-
blems: How the Patient Followad the Doctor's Orders”, in Journal of Economic Per-
spectives (1989), Vol 3, No 2, p. 112. Cf. also R. Hahn and G. Hester, “The Market
for Bads" in Regulations (1987), No 3/4. Unfortunately the figures in dollars quoted
there are not very conclusive because there is no reference to overall investment
costs,
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3) Static models

Above all, however, economists have yet failed to establish an envi-
ronmental economic theory in analogy to the theory of economic
development. it has not been sufficiently realized that environmental
policy means 1o enforce a new preference against traditional struc-
tures and vested interests. This can only be achieved by ousting old
structures rigorously from the market. Therefore, environmental po-
liticians who heed the views and concerns of existing firms can not
but fail in their task.

4) Good instruments; but little incentive

in recent years an ideological or party-political dispute about ade-
quate instruments has erupted. The fact that “victory” for one side or
the other does not in itself mean progress in environmental policy
may well be lost out of sight. What really matters, after all, is that
the appropriate environmental policy objectives pursued by appro-
priately strong incentives. A decision about the kind of instrument to
be chosen in itself does not guarantee success. The best con-
ceivable economic instrument is of no use if the incentive it offers is
too weak and does not bring about the relevant decisions of the
private sector. Therefore, whatever instrument is chosen (taxes,
tradeable permits, refund systems, efc.) , its effectiveness depends
on its economic stringency.

3. Administrative Perfectionism Versus Efficiency

The advocates of the inherited command-and-control policy hold
that flexible economic instruments present considerable disadvanta-
ges. Their most significant objection probably can be subsumed under
the heading “hot-spot problem”, i.e. the concentration of various pollu-
tants at one site. But this argument is not valid in all circumstances:

It is in practice impossible for economic instruments like taxes on
inputs or emissions to produce the same results as a policy directed to
each source of pollutants. If their impact did not differ there would be
no need to argue about a choice of instruments for the protection of
the environment. A policy of standards has evidently other structural
effects with respect to emissions and inputs than a uniform rate of
taxation. In certain cases, the substitution of individual standards by
taxes might even cause a deterioration in the quality of the local envi-

47




ronment. Vice versa, a shift from economic instruments to a com-
mand-and-control policy would have comparable effects.

But if existing standards and emission regulations are substituted in
problem areas by eco-taxes, local deteriorations can be avoided with-
out any significant impairment of the dynamic efficiency of the new
instrument. Seen from a dynamic point of view, the objections of those
who favour command and control policies rapidly lose significance.
The processes of adjustment render them obsolete because of the
generell improvements triggered by economic incentives.

When considering the choice of instruments of environmental poli-
cy, it must be kept in mind that administrative regulation can not be
effec-tive once the issue ceases to be one of administratively per-
fecting the implementation of familiar approaches but of discovering
new solutions. In this respect, administrative regulations, which are
largely static, can not provide an alternative to economic instruments.
Nor is there any point in demanding the same perfection of detail from
economic instruments as from the command and control policy. The
tendency to perfectionate economic instruments appears to be one of
the main obstacles to their use. As a result of such requirements,
those instruments no longer provide the same impetus, but become
complicated and involve excessive bureaucracy, so that, in the final
analysis, they even appear subordinate to administrative regulations.

4. The Case of Carbon Dioxide

Current national and international discussions on the issue of CO2
provide a good example for problems to cope with in ecological econo-
mics and illustrate some aspects already mentioned in this paper.
Typical, for instance, is the way the problem itself is identified among
natural scientists. At the outset, a great variety of findings and opinions
about the influence of CO2 on climate changes characterizes the is-
sue. That uncertainty gives room for more or less personal proposals
which depend on individual scientific backgrounds and risk aversions.
Pre-scientific convictions compete with assumptions. But, neverthe-
less, the least risky guideline for action seems to be the consi-
stent reduction of CO2-emissions from now on. As a first working
hypothesis this is sufficient. There is actually no need to decide now
whether we should stop the adaptation process at 30 % or 60 % below
current emission volumes.
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- No Impact on Growth Rates

Such a working hypothesis conflicts with the idea of a “no regret’
policy. “No regret” in this context means to go forward in short steps
only which have to be well considered. The ultimate aim is to avoid
paying too much in terms of growth rates and the supply of traditional
goods. The main interest is to safeguard the conventional welfare
pattern as long as possible. In an Orwellian sense, this notion of “no
regret” policy is to be judged as a sort of “hewspeak”. From the ecolo-
gical point of view, i.e. taking into account that climate change is
irreversible, a “no regret” policy can only mean to bring down COz2
emissions, There are no signs that such a policy might be regret-
ted by future generations, while a “no regret”policy as discussed
today will most likely be. And the price we have to pay now will not
be regarded as a waste anyway.

Current discussions on the overall economic impacts of a cut-back
in carbon dioxide emissions mainly stress three aspects:

First of all the estimated costs are simply presented in terms of
world GNP (output). This is an appropriate way to illustrate a cost
dimension which can hardly be comprehended when perceived in ab-
solute terms and figures.

But besides this statistical relation there is secondly a tendency
among economists to subtract these costs from the GNP. For exam-
ple, if the costs are estimated to be at a range of 1% of GNP, it is
argued that growth rates would be diminished by one percentage
point. It has to be realized, however, that this purely mathematical
operation implies important theoretical judgements. Indeed, it reveals
the pervasive idea of a trade-off between economic growth and emis-
sion reductions. If this is simply a way of saying that resources used
for emission reduction are not available for the production of other
goods, this can not be questioned. However, the general interpretation
~of the term “trade-off’ in this context seems to be a different one, and
emphasizes more the impacts of diminished economic growth rates.
But such an interpretation of the trade-off depends completely on the
definition of GNP. If climate stability is regarded as a good and consi-
stently as part of the GNP, expenditures for the reduction of CO2 are
included in the GNP concept and no impacts on growth rates could be
identified. (This is shown by curve | in FIGURE 6)
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Thirdly, it has to be noted that the term trade-off is indeed interpre-
ted as a conflict with growth. And this leads straight to the conclusion
that a stringent carbon dioxide policy can only mean “to plunge the
world into depressnon % This statement proves that economists actu-
ally believe in a such a kind of trade-off, although it only roots in their
own definitions. Real economic problems can never be produced by a
merely theoretical phenomenon, made up by conventional definitions
of aggregates. In other words, the level of economic activity does not
depend on semantic agreements between economists.

A short glance at a historic example may serve as illustration. If
economists in the middle of the last century, for example, had build up
a system of national accounts, and had listed up all final products
which the GNP comprised. Obviously, GNP would not have included
motor vehicles. Thus, the production of cars some decades later would
have been regarded as having a disastrous impact on growth rates.
Consistently, economists would have talked about the depressive ef-
fects of the production of the “non-good” automobile. Of course, this is
a far-fetched example. But, still, the current reasoning on depressions
caused by a stringent CO2 policy is solely based on the same error.

But even if the conventional understanding of GNP is accepted, the
impacts of climate stability expenditures are not as grave as often
expected. A permanent expenditure equivalent to an amount of, say,
2% of the current world output is nothing more than a postponement of
the realization of income levels which would otherwise have been
attained a certain period of time earlier. Hence, an effect is felt only
during a first pericd, and only once. Apart from the initial shift down of
the GNP, the growth rates remain the same (curve ll in FIGURE 6).
The idea that we have to face permanently lower growth rates turns
out to be a mathematical error. Only permanently increasing expendi-
tures have permanent negative impacts on conventionally measured
growth rates. Curve lll in FIGURE 6 shows an example for this.
| Finally it has to be stressed that measured growth rates become

only zero if annual increases of the overall production potential are
wholly dedicated to the reduction of CO2 emissions. But even then the
result would be an economy which is stationary according to conven-
tionally measured GNP, but not a world confronted with depression,

33 William D. Norchaus, Greenhouse Economics - Count before you leap, in: The Eco-
nomist, July 7 1990, p. 22.
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~ Technological Reduction Potential

The targets of environmental policy are often determined by existing
technological solutions. The same approach is used in order to get an
idea of the CO2 reduction potentiala . In the context of global warming
the fallacy of such target finding is evident. The degree up to which
CO2 emissions are compatible with climate stability depends in no way
on the technological potential we happen to know today. Technological
arguments have to be looked at during a first stage of implementation,
of course, but they can not determine our environmental targets. They
~ are misguiding criteria when dealing with ecological goals.

~ Another aspect of this approach should be criticized. The technolo-

gical orientation provokes a case by case policy, a policy looking at
industries, sectors and even individual firms. But it is not the existing
process of energy consumption which is to be reviewed. Instead, here
again a strategy of defending conventional welfare patterns and beha-
viour can be observed; any CO2 reduction strategy is accepied as long
as these patterns are not endangered. But it is a socio-economic
mistake to exclude unknown future adaptations of these pattemns from
the outset by a chosen policy.

- Permanent Intervention

A further misconception which is often neglected to be questioned
roots in the idea that environmental policy is a temporary task. Many
seem to consider the task as fulfilled when the “best available” energy
efficient technology was implemented. This is the result of static thin-
king and ignores the pervasive dynamism of market economies and
their permanent tendency to discover less expensive solutions. There-
fore, if ecological restrictions or economic incentives are withdrawn
from the economy it will gradually fall back into former patterns. Any
decision on environmental policy instruments thus should keep in mind
the need for permanent “intervention”. Viewed this way bureaucra-
tic instruments must lead to widespread disastrous effects. This is
particularly true regarding CO2 emission reductions, because here
such a policy is bound fo intervene in all economic sectors.

34 German Bundestag, Enquete-Commission “Preventive Measures to Protact the
Earth's Atmosphere”, Studyprogramme and Third Report “Protecting the Earth”, Oct-
ober 1990, ‘
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