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SUMMARY

Ecological Modernization of Industrial Society
Three Strategic Elements

Industrial society is on a course of conflict with the natu-

ral environment. Natural resources are being overexploited
and the natural ecosystems are overloaded by non-digestable
pollutants. Unchanged, industrial society gives no real

chance to nature and provides no future for a sustainable de-
velopment. Therefore, the time has come for "ecological mod-
ernization'", a methodological and practical concept, focus-
sing on prevention, innovation, and structural change towards
ecologically sound industrial development, and relying on
clean technology, recycling and renewable resources.

In this paper, some strategic elements of such a concept of
"ecological modernization'" are being discussed. Its implemen-
tation requires a conversion of the economy, a re-orientation
of environmental policy, and a replenishment of economic pol-

icy. To '"raise a loan with the ecology", i.e. to better
understand and to make use of ecological principles, that is
what matters now: ''ecological structural change of the econ-
omy", "preventive environmental policy", and '"ecological

orientation of economic policy" seem to be the three main
strategic elements to reconcile the interests of man and
nature, and to provide for a better harmony between indus-
trial society and the natural environment.

The author elaborates at some length on these three elements
of a necessarily holistic and systemic policy.
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0. INTRODUCTION

In a contribution to a Forum on Industry and Environment,
Stephan Paulus gave the following definition of the concept
of ececlogical modernization: '"Ecological modernization focuses
on prevention, on innovation and structural change towards
ecologically sound industrial development ... It relies on
clean technology, recycling, and renewable resources ... To
introduce such a concept into the economy, it is necessary to
coordinate various policy areas, such as industrial, fiscal,

. . - 1
energy, transport and environmental policies."

This is, in fact, a fairly broad definition of a concept,

proposed to achieve better harmony among economy, technology

and ecology in industrial societies. In this paper I will,
therefore, concentrate on only some aspects of such a con-
cept. First, T would like to present some empirical evidence
on the relationship between structural change of the economy
and environmental impacts. Second, I shall point to some of
the deficiencies of environmental policy, particularly the
problem of implementing preventive strategies. Third, I shall
put forward some ideas on how to integrate environmental con-

siderations into economic policy.

1. STRUCTURAL CHANGE AND ENVIRONMENTAL IMPACTS

It is not so long ago that sheer quantity was considered to
be a valid indicator of a nation's economic performance.
"Tonnage ideology'" and ''quantitative growth'" dominated in
theery and practice, hoth in the East and the West. For a
mature economy, such measures have rather become indicators
of eccnomic failure:



o In times of considerable environmental damages, high con-
sumption of raw materials and energy 1is increasingly un-
economic; countries that have reduced their specific energy
and raw materials consumption are today at the top of the

international list of economic performance;

o resource efficiency (or 'material economy') has become a
major focus in the search for new ways to adjust and de-

velop national economies.

In both East and West, planners and engineers are seeking for
a solution to the problem of how to modify the traditional
patterns of materials consumption. At the same time, environ-
mental priorities play a part in such a conversion of the
economy., "Harmonizing ecology and economy" relies on the
premise that a reduction in the resource input of production
will lead to an ex ante reduction in the amount of emissions
and wastes (and also to a reduction in the overall costs of

production).

In the following I will present the main results of a recent
study, undertaken in collaboration with colleagues from the
Free University of Berlin. Using a small set of indicators,
some 31 Western and Eastern industrialized countries of both
OECD and COMECON were investigated with regards to the re-

lation between economic structure and environmental impacts.2

1.1 Identifying Structural Environmental Effects

In order to quantify the relation between economic structure
and environmental impacts, one needs suitable information
concerning the material side of production, for resource con-
servation by the national economy - and thus its ecological
sustainability - cannot be appropriately described in such

terms as inceme and employment generation, or final consump-



tion. One way out of this methodological dilemma is to select
a few indicators adequately describing basic features of the
production process.

The international availability of environmental indicators
such as emission and immission data relating to '"'representa-
tive'" pollutants has grown recently. These indicators concern
certain environmental effects of production. Our research
interest, however, was for environmentally significant input
factors.

In this "respect, reliable information exists about the
specific energy and water consumtpicon or about the wuse of
pesticides in agriculture. Lspecially, the Annual Reports on
the Environment by several advanced industrial nations, by
UNEP and the OECD contain useful information on these topics.
Less substantial, however, has been the empirical research on
the environmental significance of certain input factors in
industrial production, or on the qdestion of which indicators
provide environmentally relevant information about the struc-
ture of national economies. Given the present state of re-
search and statistics, only a few such indicators can be

tested in a cross-national comparison of Eastern and Western

countries. These are four factors whose direct and indirect
environmental significance 1is self-evident: energy, steel,
cement, and the weight of freight transport (inland surface

transport by rail and road). Regarding their patterns of pro-
duction and consumption these are '"hard" factors, character-

istic of a certain structure and stage of the economy.



1.2 Structural Change as Environmental Protection

The main hypothesis of the research was as follows: Positive
environmental effects of structural change of the economy are
to be expected by actively de-linking economic growth from
the consumption of environmentally significant inputs (re-
sources). Such de-linking, achieveable in particular via de-
creasing the input-coefficients in respect of these resources
(or via increasing their effectiveness through better use)
would

o result in a decrease of resource consumption;

o mean ex ante environmental protection, being cheaper than
the ex post installation of pollution abatement equipment
(end-of-pipe technology);

o be more effective, since end-of-pipe technologies are nor-
mally designed to treat single, 'outstanding'" pollutants,
whereas integrated technologies touch upon several environ-
mental effects (pollutants) at the same time;

o open up a full range of options for technological inno-

vation or would itself be the result of it.

For certain types of environmental pollution, the effective-
ness of structural change has already been demonstrated
ampirically. For example, the technical and structural
changes in several advanced industrialized nations in respect
to energy consumption has had greater positive environmental
effects than end-of-pipe protection measures, especially re-
garding such critical emissions as sulphur dioxide (SOZ) and
nitrogen oxide (NOX). In Japan, for instance, where curative
environmental protection measures had already remarkable ef-
fects during the 1970s, preventive energy conservation since

1979 (as a result of the second o0il price hike) was particu-



larly successful. The same can be said regarding other areas

of environmental stress, as for example water pollution.

Aside from having economic advantages, structures and modes
of production that reduce the specific energy and raw ma-
terials consumption thus seem to be extremely significant for
protecting the environment. Examples like these also support
the suggestion for introducing resource taxes and effluent
charges, a policy which would accelerate respective technol-
ogical and structural changes.

1.3 Structural Change as a Process of De-linking -
The Example of the Federal Republic of Germany

Structural change as a shift of input factors to more intel-

ligent uses can be conceived as a process of successive de-
linking: In the course of time, the contribution of tra-
ditional (hard) input factors to the gross national product
(GNP) decreases, 1i.e., they change or lose their function in
the development process. Here, we are concerned with the en-
vironmentally most significant input factors in this process,
focusing on those for which sufficient data are available for

a comparative analysis.

Taking the Federal Republic of Germany (FRG) as an example,
Figure 1 illustrates a five-fold de-linking from the growth
of the GNP: This de-linking of energy and steel consumption,
cement production, weight of freight transport, and indus-
trial production from the GNP became apparent early in the
1970s, and was fully established by the end of the 1970s. In
this way, the structural change of the economy generated en-

vironmental gratis effects of various kinds:

o The stagnating consumption of energy led to a reduction of

various emissions (pollutants).



Figure 1: Structural FEconomic Change 1In the Federal Republic of
Germany, 1960 - 1984
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o.The decline in the weight of freight transport indicates that
the volume of materials employed was reduced rather than

increased, i.e., the respective productivity has risen.

o The fall in cement production represents a direct gratis ef-
fect as far as the emissions from cement factories are con-
cerned; with regard to the (otherwise environmentally dis-
puted) construction industry, this decrease coincided with
the trend towards labor-intensive renovation of the housing
stock, as compared to new construction in the 1950s and
1960s.

o The decrease in steel consumption accounts for a considerable
reduction in various emissions as far as production and
processing are concerned; this drop is strongly marked, and

is partly due to increased recycling activities.



1.4 Environmental Protection through Resource Economy -

The Example of the German Democratic Republic

Figure 2 shows that de-linking is also significant in the
case of the German Democratic Republic (GDR). Unlike the FRG,
the GDR, however, has continued to rely on the industrial
sector as the main source of economic growth. From the en-
vironmental point of view, then, structural change is more
relevant within the industrial sector than between the indus-
trial and the service sector (i.e., intra-industry versus

inter-sectoral change).

Figure 2: Structural Fconomic Change 1In the German Democratic
Republic, 1970 - 1983
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The GDR also provides an example of structural change in the
sense of '"material (or resource) economy". In this country,
material economy is officially defined as environmental pro-

tection, and is even considered the decisive form of environ-



mental protection. However, a genuine relief for the environ-
ment would happen only if an absolute reduction of the rel-
evant material and energy inputs occurs. The only relative re-
lief for the environment reached iﬁ the GDR is, nevertheless,
anything but insignificant. Especially in a period of high
growth of the GNP, a just small increase in primary energy
consumption indicates etffective de-linking processes, and can

thus be considered a success in environmental protection.

1.5 Changes in Environmental Impacts - Some East-West
Comparisons

In considering the environmental impacts of various input
factors, one can discern three aspects: (a) absolute environ-
mental impact; (b) impact per capita, and (c) impact per unit of

the gross national product (GNP).

With regard to the absolute environmental impact (a), it 1is
the long-term change that is important. The absolute impact,
however, is unsuitable for international comparison without
reference to the size of a country, 1its population and out-
put. Such comparison becomes feasible by using the impact per
capita (b), or the impact per unit of GNP (c).

‘We have tested the level of environmental impacts in 31 in-
dustrialized countries of OECD and COMECON between 1973 and
1983. For this purpose, we computed an aggregated environ-
mental Impact index, consisting of the impacts per capita from
the consumption of primary energy and crude steel, freight
transport weight, and cement production - giving equal weight
to all these four input factors. The aggregation of these

four indices (aggregated index) then allows to rank the coun-
tries studied.



The results of our computations are presented in Figure 3
(for the vear 1973), Figure 4 (for the year 1983), and Table I
(1973 - 1983).

1.5.1 Environmental Impacts - The Price for Prosperity?

As Figure 3 shows, there was a significant correlation be-
tween a country's per capita GNP in 1973 and the structural
impacts on its environment (based on the four selected input
factors). The correlation coefficient for the aggregated en-
vironmental impact index and the per capita GNP was 0.71 for
all the 31 countries. This means that in 1973 the GNP of these

industrial countries primarily relied on '"hard" production

factors.

Countries with a high GNP per capita and with great struc-
tural environmental impacts (see left part of Table 1) were
the United States, Czechoslovakia, Canada, Sweden, Japan,
Switzerland, the FRG and Finland (rank 1 to 8). In the lowest
part of the scale were‘Greece, Hungary, the Netherlands, New
Zealand, Ireland, Yugoslavia, Portugal, and Turkey (rank 24
to 31).

During the 1970s this relationship changed to a considerable
extent. The correlation coefficient in 1983 was at only 0.33,
significantly below that of 1973. (Figure 4 shows the diver-
sified picture.) In several industrial countries, the process
of structural change drastically pushed back the '"hard" pro-
duction factors in the economy. Accordingly, the ranking of
the countries has changed over time (see rvight part of Table
1). Several countries by 1983 had improved their inter-
national ranking considerably (see: minus signs). This was
especially true of Austria and Switzerland (-10), Japan, and
the FRG (-6), but most especially of Sweden (-15).



Figure 3: Scale of Structural Environmental
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Table 1: Ranking of Countries according to Structural Impacts per

Average placings

of freight transport,

21
22
23
24
25
26
27
28

L 29

| 30

|31

capita, 1973 - 1983%

for the

Urilted States
Czechoslovakla
Canada
Sweden

Janan
switzerlanud
ERG

Finland
USSR
Belgiuan/Lux.
Austrila
Norway
Gerwman Dem. Rep.
Australia
Denmark

Poland

Bulgaria

Italy

France

Iceland

United Xingdom
Romania

Spain

Greece

Hungary
Netherlands

New Zealana
Ireland
Yugoslavia
Portugal

Turkey

steel and primary energy consumption

11

G N O U s W

O

19
11
12
3
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Ranking is based on the aggregated

dex.

' Pjus signs signifiy a decline
while minus signs signify a country's improved ranking.

Czechoslovakxia
USSR
German Dem. Rep.
dulgaria
Canada

United States
Finland
Romanta
Belgium/Lux.
Norway

Japan

Greece

FRG

Australia
Poland
Switzerland
Italy

Hungary
Sweden
Denmark
Austria
Iceland

Spain
Netiherlands
France

New Zealand
United Kingdom
Yugoslavia
Ireland
Portugal
Turkey

indicarors of cement production,

weight

| Diff.
{1973/83|

b - —
S~ O N N e

[

p—
C O F - OO KN ;L WM

environmental impact in-
1n a country's position,



In contrast, the ranking of several East European countries
had deteriorated by 1983 (see: plus signs). This was es-
pecially true of Romania (+14), Bulgaria (+13), the GDR
(+10), Hungary (+7), and the USSR (+7). Thus, Bulgaria,
Romania, and the GDR have joined the group of the eight
countries (out of the thirty-one in the sample) with the
highest structural environmental impacts. Western countries
show up in the fifth (Canada), sixth (United States), and
seventh (Finland) positions. Japan and the FRG, despite their
improvement in their ranking are still in the top half of the
scale. The position of Greece has remarkedly deteriorated
(+12), while for Norway and the Netherlands there were only

minor changes (+2) in their respective ranking.

The fact that in 1973 advanced Western industrialized nations
occupied leading positions regarding environmental impacts
per capita is not surprising. At that time Sweden, Japan, and

the United States had only begun to recognize the need for

Sweeping environmental protection measures. The fact that in
1983 Czechoslovakia was leading the 1list indicates - by con-
trast - the problems of that country's economic structure. In

the CSSR, energy consumption per unit of GNP is more than 50%
higher than in other countries; similarly, the specific steel
consumption is nearly twice that of countries with comparable
GNP levels. '

1.5.2 Environmental Impacts - Lessons on the Way to a

Mature Economy?

Above, the (positive) relation between environmental impacts
per capita measured according to four selected indicators
(energy consumption; steel consumption; cement production;
weight of freight transport) and the GNP was investigated;

the relation became weaker during the 1970s. This observation
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now has to be complemented by an examination of the impacts

per unit of GNP.

Figure 5: Scale of Structural Environmental Impacts per unit of GNP
and GNP per capita, 1983
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Figure 5 shows that the environmental impacts per unit of GNP
are lower the higher the per capita GNP is. This (negative)
relation is not surprising. With growing prosperity, the
economy becomes based on other ("soft'") input factors. This
finding may be termed the 'law of decreasing returns from hard
production factors''. In some countries, however, structural
change in this sense did not begin to exert its full effect
until the beginning of the 1980s, in others it has not yet
begun at all. This means that a great variation exists as to

the direction of the structural change of the economy.



The conclusion of this research then may be read as follows:
The cross-national analysis for the year 1983 proves that a
high level of environmental impacts per capita of population
is no longer strictly connected with a high level of GNP. The
advanced industrial nations have for the most part moved into
the range of medium environmental impact levels. From a cer-
tain point of time onwards, a nation's prosperity can grow
primarily from soft production factors - and, as will be
shown, from innovative environmental policies. This hypoth-
esis, being known from the theory of '"post-industrialism",
through our research has been verified from an environmental
perspective.

1.6 Typology of Environmentally Significant Structural
Change '

On the basis of the findings presented above it is possible
to formulate a typology of environmentally significant struc-
tural change. Regarding the environmental impacts per capita,

one can discern the following five groups of countries:

o Countries with a generally low level of environmental im-
pacts (e.g., Turkey);

o countries with a high 1level of environmental impacts and
(nearly) no structural change (e.g., Czechoslovakia);

o countries with a high level of environmental impacts and
remarkable structural change (e.g., the German Democratic
Republic since 1979});

0 countries with a high level of environmental impacts and
ranid structural change, employing predominantly curative
(reactive) environmental protection measures (e.g.,
Sweden) ;



o countries with a low level of environmental impacts and
rapid structural change, favoring preventive (anticipatory)

environmental policy (e.g., the Netherlands).

In the preceding discussion, the environmental gratis effects
from structural change of the economy were defined. It may be
useful to elaborate a bit further on this element of ecologi-

cal modernization.

Environmental gratis effects occur, when the rate of usage of the
input factors (resources) having an impact on the environment
remains below the growth rate of the GNP. When comparing the
rates of usage of the four selected input factors (energy
consumption, steel consumption, cement production, weight of
freight transport) with the growth rate of the GNP, three
different patterns emerge:

o The factors having impacts on the environment decline ab-
solutely; i.e., absolute structural improvements are induced,

corresponding to absolute environmental gratis effects.

o The factors having impacts on the environment remain
stable, or increase, but with a lower growth rate than the
GNP; 1i.e., relative structural improvements, corresponding to

relative environmental gratis effects.

o The factors having impacts on the environment increase at a
higher growth rate than the GNP; i.e., structural deterio-
ration, corresponding to negative environmental effects of
economic growth.

In Table 2, 16 out of the 31 countries in the sample are
grouped according to these three patterns.



* Steel consumption data refer to the years 1970-1982 only.

** Transport data only take railway transport into account.

*** GNP data are on the basis of constant

(1981) dollars.

Percentage

Table 2: Environmental FEffects of Structural Change -
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Of all the industrial countries under consideration, Sweden
went through the most rapid structural change (see Figure 6).
The drastic reduction in cement production (-45%), the de-
creasing consumption of energy and steel (-16%, and -40%,
respectively), and the decrease in the weight of freight
transport (-25%) add up to notable environmental gratis ef-

fects ("absolute structural improvement').

In Japan, the process of de-linking was partly neutralized by
the rapid growth in industrial production and thus only re-.
sulted in '"'relative structural improvement'" (see Figure 7).

Among the Western industrial nations, countries with low
levels of GNP are still to be characterized by quantitative
(high-volume) growth. This is true for Turkey and Portugal,
still being in an early stage of industrialization, and also
for Greece,

In Czechoslovakia, no significant de-linking of economic
growth from the four input factors was discernible; some of
them even increased (see Figure 8). The development profile
of Czechoslovakia, with sluggish structural change, 1is to a
large extent representative of the other countries of Eastern

Europe.

The group of countries characterized by '"structural deterio-
ration" consists for the most part of industrial late-comers.
But with Czechoslovakia, it is a relatively old industrial
naticon which suffers high environmental impacts.



Figure 6: Structural Economic Change in Sweden, 1970 - 1983
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Figure 7: Structural Economic Change in Japan, 1970 - 1983
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Figure 8: Structural Economic Change in the CSSR, 1970 - 1983
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1.7 Conclusions

Despite certain analytical 1limitations of the empirical
analysis (as e.g., the rather arbitrary selection of only
four input factors), several conclusions can be drawn from an
international comparison of the relationship between economic

structure and environmental impacts:

o Structural change in the form of de-linking material inputs
and economic growth was evident in most but not all of the
31 industrialized countries studied. Fewer than half of
these countries still clung to the traditional modes of

N

quantitative growth.

o Several countries enjoved environmental gratis effects as a
result of active structural change. In some cases, es-

pecially for Sweden, these effects were quite considerable.



0 In other countries, the possible positive environmental ef-
fects of structural change were levelled off by the rapid
industrial growth pursued. This was especially true in the

case of Japan.

o The strong correlation between the GNP level and environ-
mental impacts, still evident in 1973, had dissolved in the
1980s. The high 1income countries featured fairly rapid

structural change.

o In the medium-income countries, a distinct pattern emerged
in that there were cases of rapid quantitative growth and
cases of qualitative growth.

All in all, it is, therefore, not (yet) possible to speak of
one dominant trend towards ecological modernization among the

industrialized countries.

2. PREVENTIVE ENVIRONMENTAL POLICY
Theoretically speaking, environmental policy can be defined
as '"... the sum of objectives and measures designed to regu-

late society's interaction with the environment as a natural
system; 1t comprises aspects of restoration, conservation,

and structural adjustment”.3

Practice, however, does not
conform to such a broad definition. Only selected parts of
the interaction between society and environment become the
subject of policy. So far, environmental policy has mostly
been designed as react-and-cure strategies concerning the
control of air and water quality, mnoise, and waste disposal,

with emphasis on the restoration and conservation aspect.



For a variety of reasons, this conventional environmental
policy was, and 1is still, meaningful and very much necessary.
It has a number of deficits, however, some of which are cited
in the following, along with some suggestions for overcoming
tiam through preventive environmental policy, 1i.e., antici-

pate-and-prevent strategies.

2.1 Environmental Damage - Environmental Expenditures

Since the beginning of the 1970s, when systematic records
first begén to keep track of the funds allocated for environ-
mental nfotection, in the industrialized countries the sum of

the respective public and wprivate investments has reached

large provortions. In the Federal Republic of Germany (FRG),

for instance, this sum has come to the handsome total of over
200 billion Deutschmarks (or about 125 billion US-dollars).
The ‘industrial society thus appears to be paying through the
nose - backpavments for the negative environmental costs of

production accumulated in the past.4

In a detailed study on the FRG, we have computed and classi-~
fied all existing data on investments and expenditures aimed
at repairing and »orotecting the environment. Table 3 shows
the total and sectoral environmental protection investments
for the manufacturing sector of the German economy for the
vears 1975 to 1984, 1in current and constant (1980) prices,

and also the respective growth rates for three time periods.

Table 4 shows the total environmental protection expenditures
(investments and current expenditures) for both the manufac-
turing sector and the state, again 1in current and constant

prices.



Table 3: Environmental Protection Investments

Media, Manufacturing Sector, FRG, 1975 - 1984

in four Environmental

Total Waste Water Pollution Noise Air Pollution
Investments Disposal Control Abatement Control

Year CUrrent 1980 Current 1980 Current 1980 Current 1980 Current 1980
Prices Prices Prices Prices Prices Prices Prices Prices Prices Prices
i In Millions of DM o
1975 2,480 3,090 170 210 900 1,110 200 240 1,210 1,530
1976 2,390 2,830 200 230 820 960 220 260 1,150 1,380
1977 2,250 2,560 200 230 740 850 210 230 1,100 1,250
1978 2,150 2,370 170 180 680 750 200 220 1,100 1,220
1979 2,080 2,190 160 160 760 800 200 210 960 1,020
1980 2,650 2,650 210 210 910 910 240 240 1,290 1,290
1981 2,940 2,810 250 240 950 910 210 200 1,530 1,460
1982 3,560 3,250 390 360 1,130 1,030 230 210 1,810 1,650
1983 3,690 3,270 290 260 1,100 990 230 200" 2,070 1,820
1984 3,500 3,100 270 240 1,040 920 230 190 1,960 1,750

Average Annual Change in %

1975/84 +3.9 0.0 +5.3 +1.5 +1.6 -2.1 +1.6 -2.6 +5.5 +1.5
1975/79 -4.3 -8.2 -1.5 ~6.6 -4.1 -7.9 0.0 -3.3 -5.6 -9.6
1379/84 +11.0 +7.2 +11.0 +8.4 +6.5 +2.8 +2.8 -2.0 +15.3 +11.4

SOURCE: Current IIES research project.

Table 4: Environmental Protection FExpenditures, FRG 1975 - 1984

Industry Government Industry and Government
Year Current 1980 Current 1980 Current 1980
prices prices prices prices prices prices
In Millions of DM
1975 5,680 7,140 7,740 10,200 13,420 17,340
1976 6,000 7,190 8,850 10,940 14,550 18,130
1977 6,180 7,180 8,410 10,340 14,590 17,520
1978 6,390 7,200 9,780 11,470 16,170 18,670
1979 6,740 7,190 11,350 12,380 18,090 19,570
1980 7,810 7,810 12,750 12,750 20,560 20,560
1981 8,860 8,160 12,510 11,940 21,370 20,100
1982 10,110 8,820 11,890 11,130 22,060 19,950
1983 10,620 9,070 11,640 10,720 22,260 19,790
1984 10,890 9,090 11,830 10,630 22,720 19,720
Average Annual Change in %

1975/84 +7.5 +2.7 +4.8 +0.5 +6.0 +1.4
1975/80 +6.6 +1.8 +10.5 +4.6 +8.9 +3.5
1380/84 +8.7 +3.9 -1.9 -4.4 +2.5 -1.0
SOURCE: Current IIES research project.



Figures like these, however, are ambivalent. On the one hand,
they give cause for proud political statements about the suc-
cesses of environmental protection, according to the motto
"the more, the better". On the other hand, they are - pre-
sumably - the absolute minimum of what is necessary to secure
the very basis for society's long-term existence. At the same
time, they symbolize a serious structural deficit of indus-
trial society: Environmental protection expenditures are made
when damage to the natural environment is unmistakeable and
can no longer be denied. Belated, they are repairs to the
process of economic growth, signs of a 'post-fact" policy
that reacts to damages (and must react to them) but does not,

or cannot, prevent them.

Therefore, 1t seems to be in order to confront this ''success
stery" with an estimation on the actual yearly environmental
damage in the FRG. This means not to look at the current en-
vironmental protection expenditures but at the probable actual
damage to the environment. According to such a recent esti-
mation by an eccnomist from the Federal Protection Agency,
the annual damage to the natural environment in the FRG is in
the order of 6% of the GNP, and not 3% as the OECD had esti-
mated for the industrial countries a few years ago (see Table
5).

The figures 1in Table 5 are based on different estimation
methods, wusing data on actual damage costs and findings from
willingness-to-pay studies.5 Though the results must be taken
with some care, the table gives an idea that despite high
annual environmental protection expenditures still enormously
high annual environmental damages occur. That is, the actual
~nnual damage to the environment is much higher than the in-
creased private and government expenditures for environmental
protection mav make believe. And this situation may not only

be true for Germany but for many other industrial countries
as well.




Table 5: Annual Environmental Damage in the FRG, Estimation,
billion Deutschmarks

Damages Damage Costs
Air Pollution approx. 48.0
- health damages - over 2.3 - 5.8
- material damages - over 2.3
- damages tooutdoor vegetation - over 1.0
- forest damages - over 5.5 - 8.8
Water Pollution much over 17.6
- damages to rivers and lakes - over 14.3
- damages to the North

and Baltic Sees - over 0.3
- damages to groundwater - over 3.0
Soil Pollution over 5.2
-Chernobyl accident costs - over 2.4
- hazardous waste disposal - over 1.7
- expenditures for preservation - over 1.0

of biotops and species
Noise over 32.7
- decline in property value - over 29.3
- decline in productivity - over 3.0
- "noise campensation” - over 0.4

Source: L. Wicke et al.: Die oOkologischen Milliarden. Minchen 1986.

There are more shortcomings of conventional environmental
policy. To name a few: conventional environmental policy
usually identifies the given problem very late; the measures
it employs occasionally take place so late that the ecosys-
tems affected can no longer be saved. As it is pursued as a
media-specific policy, i.e., regulating air, water and soil

quality, noise and waste, 1t also runs the risk of lacking



coordination between its specific goals, measures and insti-
tutions. And this then may result in shifting a problem from
one environmental medium to another, e.g., from air to water
or soil, or from one place to another, as is the case with

long-range, trans-boundary pollution.

In addition, environmental policy often becomes entangled in

a debate on principles. If immediate measures simply must be
taken, 1in the process of political bargaining the argument
gets shifted from the 'polluter-pays-principle’” - which 1is ad-
vocated in general - to the !'taxpaver-pays-principle’, thus

switching the distribution of the burden of environmental
protection from the individual polluter to the community, to

government or to society at large.

Thus, 1innovations in planning and implementation are needed.
With the concept of preventive environmental policy - it seems -
one can counter some of the shortcomings of conventional en-
vironmental policy. But in order to reach a better balance
between react-and-cure strategies and anticipate-and-prevent
strategies, or even a full switch to preventive policy, sev-
eral conceptual as well as practical constraints have to be
overcome.6

A first constraint has to do with the particular history of
an environmental impact, with the state of affairs existing
when the question of choosing the best strategy arises. In
cases of yesterday's wastes (in German: Altlasten), where dam-
age has already occurred (e.g., when a polluting industrial
plant has closed down), a curative strategy is probably the
only conceivable obption. In cases where no damage has oc-
curred as yet but where damage is expected for the future
(e.g., an 1investment project affecting an environmentally
sensitive area), the choice between a preventive or a cura-

tive strategy 1is basically open. In such a situation, the



anticipatory principle is clearly intended to encourage the

first option.

As practice 1s always a mixture between the existing and the
new (plants, projects etc.), most policies actually will in-
clude a mixture of prevention and cure. The focus of the
argument in favor of preventive environmental policy will
then turn towards seeking a hetter balance between the antici-
patory and the reactive component within each policy action.
The direction of policy formulation and implementation could
then be shifted from the reactive model towards the antici-

patory one. But how to accelerate such policy shift?

2.2 Basic Conditions for Preventive Environmental Policy

According to Scimemi and Winsemius one can look at three fac-

tors as concomitant policy relevant processes in time: the
accumulation of environmental damage; the acquisition of
technical knowledge; and the rise of public awareness. The

time sequence of these processes, especially the relative
timing of their critical level, has a decisive effect on the
whole issue of preventive environmental policy. To illustrate
the relationship between these three factors, Scimemi has
redrawn a diagram suggested by Winsemius, using three ‘separ-
ate functions: Level of Damage, Level of Technical Knowledge,
Level of Public Awareness.7 The relative position and the shape
of these functions depends, of course, on the specific cir-
cumstances (country, environmental sector, historical phase)
under consideration. A common case (the common case?) 1is
illustrated in Figure 9.

Line DT - D2 indicates the accumulation of environmental damage
over time. The accumulation of damage, be it natural or man-
made, starts at a given point in history, in the diagram

somewhere between time 0 and time 10. At that point, neither
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the scientific community nor the general public is yet aware
that anything of importance is happening. Line T1 - T2 indi-
cates the process of gathering technical knowledge. This process
may not start until some time after damage has begun to ac-
cumulate (in the diagram somewhere between time 10 and 20),
and proceeds gradually.. During that phase the public is still
unaware of the hazard. Somewhere between time 20 and 30,
while technical knowledge increases further, public awareness

starts to rise, as indicated by the line P1 - PZ'

Figure 9: Factors of the FEnvironmental Policy Life Cycle: Damage,
Technical Knowledge, Public Awareness

time —P»

Within these concomitant processes, one stage becomes import-
ant (critical level). Somewhere between time 30 and 40, as
illustrated, the technical understanding of the issue reaches
a critical level, t, thus ensuring the first of the two con-
ditions required for effective policy action, technical ration-
ality. Later on, between time 40 and 50, public awareness also
reaches a critical level, p; at that time the second con-

dition for effective decision-making, political viability, 1is



fulfilled. It is only at this stage that action will be
undertaken to avoid the occurrence of further damage.

Anyone familiar with recent developments in environmental
policy at the national or the international level, will be
able to recall a number of instances where the process
evolved very much in conformity with Scimemi's theoretical
interpretation. In this sense, the diagram may thus be con-

sidered to be a true representation of real events.

What are now the opportunities to influence the basic con-
ditions of policy action in favor of preventive environmental
policy? A 1look at Figure 9 helps one to formulate five basic

options:

o Delaying damage accumulation (i.e., sliding the D, - D,
curve towards the right);

o accelerating technical knowledge (i.e., sliding the T1 - T2
curve towards the left and/or raising its slope);

0 increasing public awareness (i.e., sliding the P1 - P,

curve towards the left and/or raising its slope);

o reducing the minimum requirements in terms of technical

knowledge and expertise (i.e., lowering the level of thres-
hold t);

o reducing the minimum requirements in terms of public aware-
ness and participation (i.e., lowering the level of thres-
hold p).

These various options all have the effect of making policy
decisions possible at a stage when the level of environmental
damage is still relatively low or damage 1s even non-exist-
ent. (For an illustration see Figures 10, 11, and 12). In the



following, I will briefly discuss these options and indicate
some of the particular impediments associated with each of
them.

2.2.1 Retarding Damage Accumulation

This option is illustrated in Figure 10 (where the original
D, - D, line 1is moved to position Di - Dé). It presupposes
the ability to deliberately delay damage to accumulate while
counting on Tresearch and technical knowledge, or public
awarenesé (or both) to advance at a significant pace (based
on laboratory work, education, teaching, mass-media effects,
etc.).

Figure 10: Retarding Damage Accumulation
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How realistic is this option? Although it is sometimes poss-
ible to postpone the commencement of a polluting activity, it
will generally be much harder to interrupt such activity

after it has started. Also, to retard damage accumulation



- 30 -

normally will entail costs or the 1loss of economic advan-
tages. Furthermore, it may underestimate the positive links
that exist between environmental damage, technical knowledge,
and public awareness; damage felt or suffered may drastically

sneed up the process of accelerating knowledge and awareness.
2.2.2 Accelerating Technical Knowledge and/or Public Aware-
ness

These two options are illustrated in Figure 11 (where both the

T1 - T, and the P, - P, lines have been bent upwards).

Figure 11: Accelerating the Generation of Technical Knowledge and/or
the Development of Public Awareness
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Acceleration of knowledge and awareness can be promoted
through a variety of approaches and methods and depends a
great deal on the specific environmental issue at hand. En-
vironmental Impact Assessments (EIA) are increasingly being ap-

plied, not only for public but also for private investment



projects. They entail efforts to learn more about possible
environmental impacts, and are intended to allow appropriate
action to be taken before damage has occurred. In that sense,
environmental impact assessments can be classified as typi-
cally anticipatory instruments or part and parcel of preven-

tive environmental policy.8

During the last vears, some headway has been made to insti-
tutionalize and standardize EIA procedures, nationally and to
some eXtent also internationally. As the EIA procedure 1is
particularly fitting for specific investment projects it al-
lows for ‘the "accelerating effort" to be targeted, and also
permits the burden of such efforts to be imposed upon the
project initiator himself, thus conforming to a precondition
of preventive environmental policy, i.e., the polluter-pays-

principle.

2.2.3 Lowering the Thresholds for Technical Knowledge and/
or Public Awareness

These two options are illustrated in Figure 12 (where thres-
hold lines t and p have been lowered to levels t' and p', res-
pectively).

Figure 12: Lowering the Thresholds for Technical Knowledge and/or
Public Awareness
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The required levels (thresholds) regarding technical knowl-
edge and/or public participation in environmental decision-
making differ widely {from one environmental medium and
country to the other. The decision, on how much knowledgel
awareness 1s enough normally falls upon the political de-
cision-maker (the European Commission, the government, the
environmental protection agency), even if the scientific com-
munity (or parts of it) is ready to say '"we know enough".
Therefore, stalmates in decision-making on certain environ-
mental issues are quite frequent. Eventually, this situation
can be exploited by opposing agencies, parties, or nations.
The dispute between the FRG and the UK on the acid rain prob-
lem is a case in point. The positions of these two countries
are reversed when asbestos rather than sulphur is at issue.

What is '"enough knowledge" for one country (agency, party)
may not be enough for the other. The normal outcome of such a
situation is a compromise over the emission standards to be
implemented. They will be weaker than technically feasible
because knowledge on cause-effect-relationships is said to be
insufficient. Cases in point are the emission standards for
SO2 and NO, in the air pollution field, or the nitrate stan-
dard in the water pollution field. The dilemma of setting
uniform and stricter emission standards (i.e., to agree on
lowering threshold t in Figure 12), therefore 1is serious.
Meanwhile the forests may continue to die back, and the water
may continue to get contaminated.

The conclusion therefore is, that environmental standard set-
ting must be conceived as a continuous process. With growing
knowledge on environmental damages the thresholds for action
must be consecutively lowered, i.e., standard setting must be
dynamized.

(The methodological problem of determining thresholds for
public awareness/participation could be described very much
along the same lines.)



2.3 Conclusions

A constructive approach towards promoting preventive environ-
mental policy and/or reaching a better balance between reac-
tive and curative strategies is not to ignore existing con-
straints. One such constraint is to prove that preventive de-
cisions are indeed timely. A second constraint is linked with
the very advantage of preventive decisions: their implemen-
tation before damage occurs, i.e., before the painful edu-
cational experience of suffering environmental pollution. A
third constraint stems from the fact that prevention depends
on a certain forecasting capability. However, the advantages
of prevention in terms of resource savings, sparing of ef-
forts, and avoiding definite damage to the environment should
be greater than the disadvantages of marginal forecasting

failures.

This need to come to terms with the future 1s not unique to
environmental policy, as Scimemi rightly observes. Implement-
ing the prevention principle is especially requested in all
other domains of policy where collective interests are at
stake. One such major domain we have to address when dis-
cussing the possibilities and impediments of the concept of

ecological modernization i1s, of course, economic policy.

3. ECOLOGY AND ECONOMIC POLICY
3.1 Interrelations and Conflicts between Economy and
Ecology

"Ecology in essence means the necessary and feasible harmony
between man and nature, society and environment." (C.F. von
Weizsdcker). Economy, however, in general means disharmony

with nature. Use is made of nature both directly and in-



directly when raw materials are processed into products, and

nature is polluted by the emissions and wastes generated by
production. These are, then, the two processes in which
nature remains the loser. She exchanges natural raw materials
for produced waste materials. Besides labor and capital,
nature 1is truly a quiescent exploited third production fac-
tor. How can nature's position in the "economy game'" be
strengthened, her rights guaranteed and her protectioﬂ pro-
vided?9

The use of raw materials and the generation of emissions and
wastes are, of course, old issues. Scientific and technologi-
cal development, however. has made it possible to increas-
ingly exploit the depletable resources, and has lead to an
increasing accumulation of harmful emissions and non~decom-
posable wastes. Nature is no longer able to absorb all of
these substances, many of which are not only toxic for nature
but for human beings as well.

Efforts to hide harmful emissions and toxic wastes - 1in
dumping sites, 1in intermediate or permanent storage places,
to spread them - through high smokestacks, or to dump them -
into the water, have at best been temporarily successful
because many emissions and wastes are '"mobile poisons'. One
result of this process is what Johan Galtung called the 'lin-
earization of ecological cycles', i.e., the natural diversity 1is
reduced, the robustness of ecosystems declines, ecological
symbioses and eduilibria break down. As a consequence, en-
vironmental pollution increases and the absorption capacity

of the natural environment decreases.

Accordingly, the conflict between ecology and economy can be
attributed to two (actually or possibly) incompatible basic
principles: The ecological principle of 'stability”, as a pre-
condition for the sustainability of ecological systems, and

the economic principle of ‘growth”, as the inherent logic of



the economic systems =~ more precisely: the principles of
business profitability, national economic growth, and world

market expansion.

Given the actual and the pending ecological crisis, the ques-
tion on whether these economic principles can be changed,
reshaped and finally brought into harmony with ecological
principles, on which level, in what way, and at what time,
is, of course, a controversial question in both theory and
practice. The answer depends, first, upon the respective in-
dividual and societal constellation of interests. The answer
also depehds upon the ability of and the willingness for
social innovations, 1.e., on (a) whether the possibilities
for an ecological self-regulation of the economy are used,
and (b) how the possibilities for an ecological re-orien-

tation of economic policy are implemented.

3.2 Ecological Self-Regulation of the Economy?

To start with a general statement: Most certainly only a
small fraction of the current environmental problems would
exist if the economic contexts would have remained so compre-
hensible, that producers and consumers would personally be
able and liable to recognize and perceive the consequences of
their own decisions towards depleting resources and polluting
nature. Or, 1if business profitability, economic growth, and
the expansion on world markets could not be increased by ex-
ternalizing parts of the ensuing costs. This is the old but
still relevant - because unresolved - problem of the external

effects of production.

Scientific and technological development has been, and still
is, coupled with negative external effects, i.e., the shift-

ing of costs to society, future generations, and nature. With



respect to the environmental problem, all these components of
external effects are relevant.

Let us take the pollution of the 'ecosystem forest” as an
example of strong public debate in Europe:

o First, this example shows the shifting of a part of the
costs of production, i.e., not sufficiently reduced air
pollutants, onto nature, which is resistant only up to cer-
tain levels: the forests are dying.

o Second, this example shows the shifting of costs onto the
succeeding generations, 1i.e., a future with less forests,

and limited reproduction capacity of the soil.

o Third, this example shows the shifting of costs onto third
parties (i.e., partial expropriation of the forest owners)
and onto society, in the sense that economic and technical
decisions of individual polluters (especially emissions
from power plants, cars, trans-boundary pollution) impair
the well-being and the physical health of the population.

The economic system thus evidently makes incorrect calcu-
Jations with respect to the '"ecosystem forest'". Both business
accounting and national accounting do not provide sufficient
and adequate signals which may prevent pollution levels that
are not tolerable for the ecological system. Conventional ac-
counting shows favorable balances for the production of en-
ergy, for the automobile producers, and for the pollutant ex-
porters (just to stay with the three sources of pollution
mentioned above), although the '"ecosystem forest' is defi-
nitelv being damaged by the emissions from these economic
sectors. Loss here - profit there, compensation does not take

place nor is it planned.



One of the pending tasks thus can easily be described:
"Internalize the external effects of production!" That means
shifting the costs back to the economic units that cause the
environmental problems, and including the '"ecological com-
ponent'" into all investment decision-making. Undocubtedly, de-
creasing the external effects of production on society,
nature, and future generations would be an important step to-
wards regaining harmony between economy and ecology. But, how

to proceed in practice?

To organize the economy as an iIntegrated cycle, as recycling in
the broédest sense, would mean to reduce systematically the
use of depletable resources and the generation of polluting
emissions and wastes - and this is in contradiction to an
aconomy being organized for quick throughput. In practice,
recycling is still at an incipient stage (with glass and
paper wastes, used tires and batteries) and not a systematic
economic undertaking. The step from simply disposing waste
towards an integrated waste management has not yet been made.

Certainly, this is in part because many waste products cannot
be recycled or only at high cost. But it is also true because
the right price and cost signals have not been set. Prevent-
ing waste generation and conserving resources are not suf-
ficiently being promcted. And lastly, it has also to do with
the structural deficits of the economic accounting procedures
which do not adequately measure the diminishing stocks. The
outcome may consist of contradictory trends: iIncreasing monet-

ary income - decreasing natural stock.

Approaches towards ecological accounting at the factory level
and integration of environmental aspects into the national
accounts are promising and have been sufficiently tested. With
ecological accounting the amount of energy, materials,
wastes, and land use are computed and, by simulating the
given shortage, accounting units are determined which then
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enter the accounts. Thus a measure is developed which not
only may guide private investment decision-making, but at the
same time provide a public information instrument for deter-

mining and promoting qualitative economic processes.

A second ecological principle is no longer valid in modern
industrial society, that of the sustainability of resource use.
Traditionally, forest owners have followed the rule '"Do not
cut down more wood than can be regrown'". This rule is now
being undermined: externally produced '"acid rain" collides
with internal resource conservation. Sustaining the yield of
the forest capital is being replaced by indirect expropri-
ation. Nature fights back by dying. How should society
respond?

One basic principle to be re-established for the various sec-
tors and units of the economy is that of responsibility and
liability. With respect to environmental problems, the legal
system, and also economic behavior, in most countries is
marked by the strict proof of causality. Only when the in-
jured (damaged party) can prove who caused the damage (pol-
luting party) then the polluter is held liable for compen-
sation. Instead, 1in some countries - for example in Japan -
statistical probability is sufficient for obligating industry
to compensate for damages (collective liability). Once this
principle was established by the courts and through legis-
lation, it quickly helped to improve environmental quality
through ecological self-regulation of business activities. In
addition, it strengthened the anticipate-and-prevent strategy
in environmental nolicy, and shifted the technical solutions
for environmental problems from ex-post to ex-ante solutions,
i.e., from controlling or end-of-pipe technology towards Iow

emission or Integrated technology.

To implement the principle of responsibility (and liability)

in practice, small steps or big leaps could be taken: from



continuous reporting on wastes or automatic monitoring of
emissions, to collective funds and strict environmental

liability.

3.3 Ecological Re-Orientation of Economic Policy?

Confronted with sericus environmental damage, conventional
economic policy is increasingly being challenged. Its guiding
principles, goals, instruments, and institutions are being
questioned, and a new concept is emerging: ecological economic

policy.

Conventional economic policy is based on the guiding principle
of maximizing flows: volume of production, income, profits,

turnover. Kenneth Boulding fifteen years ago called this the

"throughput economy'". Instead, he demanded the '"spaceship
economy''. Writing today, he probably would speak of the
"ecological economy'". This paradigm is based on a different
guiding principle: "Increasing efficiency and maintaining
substance!' Aspects such as environmental compatibility and

resource conservation become important, and structural change
of products and technologies according to ecological con-

siderations becomes the task.

With respect to the goals, it seems necessary to redefine and
supplement the conventional economic policy goals, especially
to re-assess the growth target and to include "environmental
10 The
conventional policy goal indicators wecre developed at a time

stability'" into the catalogue of economic policy goals.

when environmental pollution was already a problem but not
yet a public issue, and since then they have not really been
readjusted. Economic growth is still being measured in terms
of goods and income categories only (GNP - Gross National
Product), while the effects of this on the stock and the

quality of the resources {natural capital) are not or not



adequately considered. In the conventional concept of econ-
omic growth, all monetary transactions are summed up indepen-
dent of their specific function, despite the fact that in-
creasingly more expenditures are included which are solely
being spent for the necessary compensation for damage pre-
viously caused by the production process (''compensatory or
defensive expenditures').

Better qualified goal indicators for economic policy can be
established in various ways: through computations of <the
compensatory expenditures, i.e., assessment of an environ-
mentally related net product (ENP - Eco National Product);
through combined growth, employment and distribution indices;

through an integrated system of economic and environmental
indicators.

Regarding the instruments, conventional economic policy relies
strongly on two main instruments, variations of interest
rates and of tax rates. From an ecological point of view, new
taxes and charges are required which, to some extent, may
replace the traditional taxes. Highly relevant in a situation
of unemployment and environmental pollution would be the
systematic introduction of resource taxes (as e.g., an energy
tax) and emission charges (as e.g., a charge on sulphur diox-
ide emissions) and a definite decrease of wage taxes. Such a
structural tax reform could help to change the existing in-
centive structure in the economy towards accelerating re-

source efficiency and increasing employment opportunities.

Economic pnolicy manifests itself in and works through par-
ticular institutions. Therefore, the ecological orientation of
economic policy also requires creating new institutions and
abolishing or redefining old ones. As a rule, environmental
problems are not confined to the parameters of private owner-
ship nor do they remain within given state borderlines, and

environmental protection falls within the realm of competence



of people, of local, national, as well as supranational in-
stitutions. Thus neither the existing civil law, nor the
national governmental jurisdiction can provide adequate ans-
wers to the actual and the pending environhental crisis. A
structural institutional reform is required by which economic
institutions would have to incorporate ecological perspec-
tives, and environmental institutions would have to improve
their competence, and by which environmental impact assess-

ments would become integrated into all economic decision-

making.
4. CONCLUSIONS
According to what was said in the preceeding chapters, 'eco-

logical modernization' obviously 1is a demanding concept, both
methodologically and practically. Its implementation requires
a conversion of the economy, a re-orientation of environmen-
tal policy, and a replenishment of economic policy. To '"raise
a loan with the ecology", 1i.e., to rely on ecological prin-
ciples, that is what matters: "Ecological structural change
of the economy'", 'preventive environmental policy', and "eco-
logical orientation of economic policy" seem to be the three
strategic elements to rteconcile the interests of man and

nature, society and environment.



REFERENCES

1

~

10

S. Paulus: Economic Concepts for Industry Related Environ-
mental Policies, in: Proceedings - Forum on Industry and
Environment, New Delhi: Friedrich Ebert Foundation, 1986.

The following data are taken from M. Jédnicke, H. Mdnch,
T. Ranneberg, U.E. Simonis: Economic Structure and En-
vironmental Impacts, Berlin: IIUG discussion paper, 1987;
to be published 1n Environmental Monitoring and Assess-
ment, 1988.

International Institute for Environment and Society
(IIUG): Research Program 1983-1987, Berlin: IIUG, 1982,

p. 6.

The following tables are from C. Leipert, U.E. Simonis:
Environmental Damage - Environmental Protection. Empirical
Evidence on the Federal Republic of Germany, Berlin: IIUG
discussion paper, 1987; to be published in International
Journal of Social Economics, 1988.

See L. Wicke et al.: Die 6kologischen Milliarden (The Eco-
logical Billions), Munich, 1986, p. 123.

See U.E. Simonis: Preventive Environmental Policy. Pre-
requisites, Trends and Prospects, in: Ekistics, 313, July/
August 1985, pp. 368-372.

In the following I strongly rely on the arguments put
forward by G. Scimemi: Environmental Policies and Antici-
patory Strategies, in: U.E. Simonis (Ed.): Prdventive Um-
weltpolitik, Frankfurt a.M., New York, 1988.

Cf. P. Wathern: The Environmental Impact Assessment Direc-
tive of the European Communities, Berlin: IIUG discussion
paper, 1986.

Cf. U.E. Simonis: Economic Activities, Social Problems and
Environmental Quality, in: Universitas, Vol. 26, 4, 1984,
npp. 245-254.

Cf. C. Leipert: Social Costs of Economic Growth as a
Growth Stimulus. The Need for a New Indicator of Net Pro-

duction, Berlin: IIUG discussion paper, 1985.




