
1

Working Paper

The theory of regulation
A suitable methodological frame

for the analysis of environmental problems

Suhita Osório-Peters*

February 2000

•  Zentrum für Europäische Wirtschaftsforschung, GmbH (ZEW), Postfach 103443,
D - 68034 Mannheim (osorio-peters@.zew.de)

mailto:osorio-peters@.zew.de


2

Abstract
In this paper, we address some fundamental questions concerning the search for an analytical
frame for the assessment of the contribution of nature to economical development and
specifically the role of nature as a productive factor in industries. We assume that the different
capital stocks (e.g. natural and industrial capital) are intrinsically linked. The task is to
highlight and analyse the mutual effects between industrial and natural capital in their
historical context in order to be able to draw conclusions about their structural
interdependencies. To examine the long-term influence of capital decisions in industry on
natural capital (of a country, a region, a sector) and vice-versa, we will use a system-
analytical approach which is known as the "theory of regulation". In contrast to the neo-
classical theory, which deals with the analysis of short-term economic processes, the theory of
regulation aims at an explanation of the long-term development of economic systems. The
initial hypothesis of this approach, its main methodological orientations and their suitability
for the analysis of the issue at stake are the main topics of this paper. Our intention is to
stimulate the development of an alternative to the (in our opinion methodically unsatisfactory)
approach of placing the decrease in natural capital (external effects) in the centre of the
discussion. We believe that the upward revaluation of natural capital as a source of economic
wealth is suited for elaborating the benefits of an intensive strategy with respect to the
utilisation of natural resources.

CONTENTS:

1 INTRODUCTION ................................................................................................ 1

2 CYBERNETICS AND SYSTEM THEORY.......................................................... 2

3 THE THEORY OF REGULATION...................................................................... 3

4 PRACTICAL OUTCOME OF THE THEORETICAL DISCUSSION.................. 12

5 FROM A COST-ORIENTED CONCEPT TO A VALUE-ORIENTED CONCEPT
OF NATURE............................................................................................................. 17

6 REFERENCES................................................................................................. 20

Acknowledgement
For her friendly support and productive suggestions I wish to say „thank you“ to Isabell
Göpfrich.



Suhita Osório-Peters                                                                            Februar 2000

1

1 Introduction
In this paper I will discuss questions which are intended to contribute to the methodological
clarity of my Ph.D.-thesis on ”Factors influencing capital decisions and environmental
policies in Europe – The role of nature as a productive factor. Case studies: The pulp
industry in Germany and in Portugal” (working title).

The assumption that there is a relationship (of whatever kind) between natural capital and
economic development includes the solution to several questions indirectly concerning the
term “value” that are yet to be answered, such as

a) how can the contribution of natural capital for economic development be assessed?
and

b)  how does economic development influence natural capital?

There are two main methodological approaches1 (which probably differ rather in their
philosophical point of view than in their content) that offer answers to these questions: The
first one supports the hypothesis that the aim of economic activities should be (besides fair
distribution of goods and aggregate economic efficiency) a ”sustainable” preservation of
natural capital. Assuming this, DALY (1992: 185 ff.) made a decisive contribution towards a
more systematic concept of the so-called ”Ecological Economics".

Although Daly’s concept of ”Ecological Economics” is not generally questioned, it only
shows how it should be, and suggests that the economic system lacks an appropriate
regulatory mechanism which assures a long-term preservation of nature goods. But it offers
no analytical tool for the explanation of the type of distortion that hinders market regulation.

Of course, the question of how an effective regulatory mechanism should look has been food
for thought for economists of all theoretical colours. In dealing with this question, the main
stream (neo-classical) school has created a separate field of research, referred here to as
”Environmental Economics” (in contrast to above mentioned “Ecological Economics”),
which generally accepts the decisive importance of the environment for an economy. This
approach is mainly based on the concept of external costs that are responsible for market
distortion. The economic aim, according to this approach, is the creation of efficient market
structures (through internalisation of external costs) in order to ensure an optimal level of
aggregate economic welfare.

With the concept of externalities in the neo-economic theory, the material base of production
by economics is perceived from the reverse side of the industrial value-adding process – i.e.
through the decrease in value of material in connection with the phenomenon of waste and
emissions. This perception of nature leads to the conclusion that environmental protection
reduces current productivity growth. The benefits of those measures are mainly allocated to
future generation. Therefore, the accumulated, past and current benefits of nature use (and
abuse) for the present generation are systemically under-estimated by economists.

                                                
1 Two more approaches, albeit extreme positions, will not be considered here: firstly, the

approach assuming a ”weak sustainability” which postulates the more or less infinite
possibility to substitute natural resources by other goods (the basis for this approach is the
belief that a market economy is generally able to create price stimuli for the production of
artificial natural resources or for the protection of non-substitutable resources); secondly,
the approach of those favouring an “eco-dictatorship”, demanding a general submission of
the economy to ecologically oriented limits (cf. RENN, 1996: 32-34).
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As an alternative to the (in our opinion unsatisfactory) approach of placing the costs of
environmental degradation in the centre of the discussion, we stress the argument that the
upward revaluation of the role of nature as a source of economic wealth and is suited for
elaborating the benefits of a sustainable strategy for the use of natural resources.

2 Cybernetics and system theory
Cybernetic approaches normally provide a fruitful basis for the examination of dynamic
changes in complex systems. To explore their potentials, we wish to expose some important
basic concepts of those types of methods. Also, the definitions and assumptions of the
theoretical model which provide the basis for the empirical part of this study are explained in
the following chapters.

Cybernetics is the science of controlling and regulating, i.e. purposefully influencing, systems
as well as information processing and its automation, which form the essence of the
controlling and regulating processes. Cybernetics can be applied to any system and its
purpose is to discern the regularity of controlling and (self-)regulating processes as well as
information processing processes in nature and technology, and then to purposefully employ
these processes for synthesising technical systems or for improving natural systems.

In order to analyse disturbances affecting the ecological-economical regulation it is useful to
go back to the basic concepts of cybernetics: information, control and feedback. Regulation
within cybernetics (sometimes referred to as organisation or co-ordination) specifies how the
components (subsystems) of a system interact, and how this interaction determines and
changes the structure of this system. It defines the difference between parts and the whole,
and it is described without any reference to its material shape.

Disturbances in the regulating processes result from

•  lacking or misdirected information between the subsystems,

•  lacking or insufficient working control mechanisms,

•  lacking or misdirected information about feedback effects.
The following questions enable focus to be placed on a system-based theoretic analysis of
economic factor markets:

•  information flows between the ecological system and the economical system (e.g.:
which kinds and quantities of specific natural resources are available?) and within
the individual system (e.g.: how is the use of common goods regularised?).

•  quality of the controlling mechanisms (e.g.: how will nature respond to a decrease
in natural resources? Will its capability to regenerate and assimilate be maintained
in a way needed to retain the “safe minimum standard”?), and

•  feedback effects (e.g.: what will happen in the overall system if a resource is
becoming scarce? Will the stress symptoms of an ecological system be perceived in
time by the economical players, will they react to it in a rational or irrational way,
or will they even ignore it?)

2.1 Cybernetic approaches in economics
Recently, innovative impulses to the analysis of the relationship between the eco-system and
the economic system have been given by evolutionary economic approaches (see for example:
BINSWANGER/MINSCH, 1992, FRITSCH, 1992, BECKENBACH/ DIEFENBACHER,
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1994). Further, the revival of different philosophic bases of economy, which have been edged
by the hegemony of neo-classical theory in this century, offers a wider perspective for
research today (FABER et al, 1983; BHASKAR/GLYN, 1995, HEIN, 1995, MARTINEZ-
ALIER, 1987, HUEBNER, 1989; RENNINGS, 1999). And finally, the rediscovery of
historical approaches as a method for the economic analysis has broadened the traditional
field of research, too (JÄNICKE, 1998; KRABBE, 1996, INNIS, 1995, BRUNS, 1995).

For the purposes of this study, we depart from the general assessment that the long-term
development of an industrial sector is, to a large extent, dependent on decisions of industrial
capital allocation (investment). This is especially true for investment in the technical
equipment of production facilities which, on the other hand, has a tremendous influence on
the entire organisation of the enterprise and factor allocation (including the use of natural
resources). The concrete economic background of the links between industrial technical
capital and natural capital is the contribution of specific natural resources to the value-adding
process in industry.

Regarding economic development from a cybernetic point of view requires the re-definition
of some key concepts of economy, like capital and value. Capital goods are always “stored
values” (HICKS, 1946: 170). Industrial capital and natural capital are values that can be
stored in different forms. In this study, we understand “capital” to be potentially productive
assets which industrial owners2 use to achieve the goals of production. These assets are
money, physical capital stock (machines, buildings, pool of vehicles, etc.) natural capital
goods (soil, forest, water) and human capital (labour and know-how). We refer to "natural
resources" as parts of natural capital that are used as production factors in industries. In
industrial production, due to natural, technical and organisational transformation processes,
the flows of energy, materials and labour engaged make the value of the capital initially
invested change both quantitatively and qualitatively.

In order to look into the process by which the “value” of a good is created and composed, the
concept of “value” will be determined, in this study, by means of a production function that is
based on the concept of value-added. In this paper, we will deal with the essential theoretical
aspects on which that function is based. In this respect, we should keep in mind that the
theoretical model presented can be methodically understood as being an “ideal type” in the
terms of Max Weber (cf. BRUNS, 1995: 124 ff.).

We assume that the different capital stocks (e.g. natural and industrial capital) are intrinsically
linked. The evolution of one capital stock can not be understood without considering the
reciprocal feedback mechanisms of the other. The aim of this study is to examine the long-
term ecological impact of industrial development, i.e. the changes of natural capital caused by
economic decisions, while taking into account the fact that each decision-making process in
industry is influenced by the state of the natural capital at that actual moment, too.

3 The theory of regulation
In order to examine the long-term influence of capital decisions in industry on natural capital
(of a country, a region, a sector) and vice-versa, we will use a system-analytical approach
which has been known in English and French-speaking countries as the “Theory of
Regulation”. It was created in France at the beginning of the seventies as an attempt to

                                                
2 Capital owners possess monetary and/or physical capital stocks. Materials and energy,

labour and know-how are production factors which capital owners buy on the respective
factor markets. We see “markets” as institutions where property rights on goods change the
ownership.
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describe and explain a certain period of development of capitalism3 (Fordism4, or more
exactly the transition from Taylorism to Fordism). The aim of the regulation theory is to allow
an analysis of the relationship of production and distribution, exchange and consumption. In
its subject, the regulation approach therefore resembles traditional topics of economic theory;
in its goals, however, it goes beyond traditional theories of production and allocation
(HÜBNER/MAHNKOPF, 1988: 8-9).

The methodological sources from which this approach has originated are, on the one hand,
biology and cybernetics, or general systems theories using concepts of self-organisation, and,
on the other hand, economic theory itself: "The assumptions on the individual economic
agents, their utility and behavioural functions, the provision of the economy with information
and the central mechanism of market prices as a point of allocation, which are included in the
concept of general equilibrium, are nothing less than explanations for an economic theory of
self-regulation"5 (HÜBNER/MAHNKOPF, 1988: 9-10). The content of the regulation
approach comprises both the methodological individualism of neo-classical theory (cf.
HORBACH, 1992: 38) and the classical value concepts of Smith, Ricardo and Marx, as well
as Keynes’ macroeconomic analysis, and Schumpeter’s works on innovation.

3.1 Basic model
The following fundamental thoughts form the conceptual starting point of regulation theory:

•  Social systems are subject to constant change. There are phases of relative stability,
in which the existing structures are able to co-ordinate the system, keep up their
dynamics, reproduce themselves, or make new structures fit into the existing
system. But there are also times of radical turnover (crises), in which tried and
tested co-ordination mechanisms get out of control. A new, stable state can only be
established if new forms of communication (which guarantee the self-regulation of
the system) are created between the individual subsystems and upper level systems.
Small cyclical crises are generated inside the system itself, and if they do not lead
to the breakdown of the whole system, they can also be regulated endogenously (by
and within the system) by transformation of the existing system structures. Major
crises also arise from the dynamics of the system, but unlike small crises they can
only be overcome by the formation of new structures and forms of organisation
which replace the old ones.

                                                
3 Capitalism here is regarded as a market economy whose economic regulatory framework is

based on the existence of private property rights and competition. In capitalism private
capital prevails and, particularly in the productive sector, capital ownership and labour are
normally separate from each other. The dynamics of the system are determined by the
conditions under which capital is brought into play – the so-called accumulation
imperative. The accumulation imperative is forced upon the economic agents through the
sanctioning mechanism of competition, which represents an essential regulatory
mechanism of the system (see below). For further information about economic orders, cf.
BROCKMANN et al, 1995; GERKE/RENNER, 1996, KURZ, 1997; for further
information about regulatory framework, cf. AGLIETTA, 1982 and HÜBNER, 1989.

4 The term of Fordism was coined by Gramsci (1967). He describes a system of mass
production and mass consumption, whose social coherence is supposed to be ensured by a
special network of institutional regulations (cf. HÜBNER/MAHNKOPF, 1988: 7).

5 Editor’s note: own translation.
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•  It is assumed that social (economic, institutional) systems develop historically and
in an integrated way. For purposes of analysis, each phase of development can be
defined by referring to the respective structures and co-ordination mechanisms
which maintain the communication between the various subsystems. In doing so,
different aspects are examined simultaneously:

a) economic structures (as basic structures) and the institutional setting (as
elements of co-ordination and cohesion of the system);

b) the micro and the macro-level as mutually influencing levels where decisions
are made;

c) the historical dimension or different periods of evolution of partial systems
(historical time vs. logical time of the neo-classical theory6);

In contrast to the neo-classical theory, which deals with the analysis of short-term economic
processes, regulation theory aims at an explanation of the long-term development of economic
systems. As it is assumed that in capitalism system structures and dynamics are mainly
determined by options of capital owners (investment possibilities), the latter ones are usually
also regarded and examined as the starting point of every analysis. This explains why the
theory of regulation is characterised "by an empirical, selective problem approach, in which
the development of theoretical concepts is driven forward by dealing with historically
founded problem constellations. In this process of the creation of knowledge, categories are
newly defined, working hypotheses are either examined in more detail or abandoned, and
some representatives of the approach experience radical theoretical changes in position."7

(HÜBNER/MAHNKOPF, 1988: 8). In the current state of research, the theory of regulation
appears more like an "empirical, methodological and theoretical research programme" than a
coherent theoretical concept“8 (HÜBNER/MAHNKOPF, 1988: 14). In empirical studies, it
serves mainly as the framework for the development of regional and sector-related structures.

In the centre of the theoretical analysis of regulation lies the question "how individual
economic agents act within given structures, and how these aggregate economic structures
emerge from the actions of individuals, or are changed by them, though effects on micro and
macro levels are not a motive for action for the individual agents. The process which provides,
without this being intended by its agents, an inter-mediation between the micro and the macro
levels of capitalist societies, is referred to as regulation“9 (SCHMIDT, 1994: 4).

In this sense, the general mechanism of the regulation of capitalism  therefore does not - as
assumed by the neo-classic theory - induce or create an equilibrium, but rather "destroy the
balance". Composed of complete competitive markets, the development of a neo-classical
economy was simulated in an model experiment for verifying this hypothesis. This simulation
was achieved by making a general equilibrium model run each successive stage of an ideal,
perfect market economy in several periods. This experiment showed that such an economy
                                                
6 However, the "New institutional economics", acknowledging the concepts of the neo-

classical theory, takes these aspects into account (cf. RICHTER, 1990). Evolutionary
Economics departs from similar assumptions on the systematic relations in a society with
the concept of time (cf. PASCHE,1994: 76).

7 Editor’s note: own translation.
8 Editor’s note: own translation.
9 Editor’s note: own translation.
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tended, in the long run, toward “the excessive exploitation of human working power, the
undermining of money and the lending system and the destruction of natural environment”10

(Polanyi, 1978, cited as in HÜBNER/MANHKOPF: 23).

Throughout history, these tendencies of self-destruction were counteracted by the social
system through a number of self-restrictions (rules, arrangements) in order to offset the
imbalance tendencies constantly arising within the system. In its development, the capitalist
system has the ability to generate a socio-political and institutional framework for the
preservation of production and reproduction processes which ensure its further existence due
to a high degree of adaptation to dynamics and change.

Based on these considerations, the theory of regulation claims the status of an alternative to
the neo-classical, general theory of equilibrium, because this theory explains problems in the
development of capitalism as the failure of accumulation and allocation processes, which are
caused by "external disturbance variables". In contrast to this, the theory of regulation
(HÜBNER/MAHNKOPF, 1988: 12) aims at

•  showing the functional importance of economic crises for system adjustment
processes by proving the endogenous character of accumulation blockages ("small"
cyclical crises) and

•  demonstrating that the adjustment capacity of a given political-economic system
has its limits ("large“ crises), which can be overcome by radical social innovation
concepts. Thus, the regulation approach promotes a concept of crisis which aims at
an integration of inter-systematic change processes and those ”anti-systematic
dynamics” coming from social forces.

In particular, this approach aims at proving the existence of historical, self-regulatory
experience of successful and unsuccessful attempts of social systems to adjust to dominant
macroeconomic processes. Some central questions of the theory of regulation are
(HÜBNER/MAHNKOPF, 1988: 12):

•  Which forces transform a social system and guarantee its long-term consistency?

•  Are the terms and conditions of the current regulation mechanisms capable of
guaranteeing the preservation of the whole system?

•  Which conditions and which processes induce a qualitative change in the
relationships of the production process?

•  Is the identification of such forces, conditions and mechanisms suitable for
explaining the structural crises of a production process?

The initial hypothesis of the regulation approach, which has been verified by a vast number of
empirical analyses, can be characterised as follows (HÜBNER/MAHNKOPF, 1988: 14):

•  Individual periods of growth are regarded as accumulation regimes which, over
long periods of time, ensure a congruent transformation of production and
consumption norms.

•  Furthermore, these accumulation regimes ensure the coherence between the
different elements of the economic and institutional organisation of a society - by
way of specific regulation mechanisms (how wages are determined, how decisions
on goods are made, the policy of interest rates and all state interventions in

                                                
10 Editor’s note: own translation.
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general), which in their entirety constitute  the characteristic form of regulation of a
given accumulation regime.

Although the regulation approach differs from the neo-classical theory in its method, in
practice it actually follows a "secret orientation of equilibrium ", too: "The stable reproduction
of social formations over longer periods of time is, after all, the result of an equilibrium of
structural variables. What is, different to neo-classical approach, however, is that such states
of equilibrium are not seen as the result of self-regulation by the markets, but interpreted as
combined action of institutional/structural forms"11 (HÜBNER, 1989: 226).

3.2 Reproduction and dynamics
In the centre of the regulation there are therefore structural forms or institutional mechanisms
prevailing in certain historical phases of development, which ensure a continuous
reproduction of the basic economic structures of capitalism.

The term reproduction refers, in this context, to the cyclical process of capital. The term
“cyclical process” (or “capital cycle”) describes the two inseparable faces of a coin: on the
one hand the transformation of monetary capital into goods (production) and on the other
hand the re-channelling of the production (value) of the goods into the sphere of circulation
(again as monetary capital); this is effected by the demand for those goods (reproduction).

To a certain extent, reproduction is accomplished in the form of profits which are regarded as
a means of measuring a successful or failed use of capital. On this basis, the reproduction
process comprises the allocation of incomes generated by the production process, the
exchange of these incomes against the goods produced and, last but not least, also their
consumption (SCHMIDT, 1994: 2). Particular importance is attributed to the relationship
between the two destinations of social reproduction, namely “capital creation and investment”
and “consumption”.

The microeconomic concept of the theory of regulation departs from the assumption that
individual capital owners will invest their monetary capital wherever they expect a maximum
in profit. Sometimes it is sectors producing for secure markets, sometimes sectors whose
markets are expanding as a result of innovation12, sometimes it is activities in regions in
which cheap labour or resources ensure high profit rates, or in countries in which the
institutional framework (labour laws, bank credits conditions, tax system) create favourable
terms for capital use. Such investment decisions are determined by the actual conditions
created by the prevailing accumulation regime and the existing forms of regulation. The
"guiding variable for the accumulation process" is the average profit rate which measures
"the success or failure of individual capital decisions and whose development determines the
general profit expectations and, thus, the investment behaviour"13 (HÜBNER, 1989: 191).

The explanatory model used for the analysis of the dynamics of capitalism also offers an
analytical framework to explain its crises: a reduction in the general profit rate leads to a
restriction of the accumulation process and thus to a reduction of production and employment,
i.e. to a crisis. Numerous empirical analyses of the various crises of capitalism in the 20th
                                                
11  Editor’s note: own translation.
12 Here followers of the theory of regulation also resort to Austrian evolutionary economic

theories, particularly on Schumpeter’s theory of development in which a "dynamic
entrepreneur", who carries through innovations with the help of bank loans and is able to
pay the interest with pioneer profits, plays a central role (dynamic productivity theory of
interest).

13  Editor’s note: own translation
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century (crisis of modernisation in the 20’s and 30’s, temporary overcoming of the crisis by
the military-influenced Keynesianism; crisis of Taylorism and overcoming it with the help of
Fordism in the 50’s; crisis of Fordism in the 70s, overcoming it by the strategy of
globalisation and flexibilisation) have contributed considerably to developing the regulation
approach (LIPIETZ, 1998, BOYER/DRACHE, 1996, AYRES, 1996, STOCK, 1996,
PFISTER, 1994, HIRSCH, 1980).

3.3 Two variants of the theory of regulation
Two major schools of the theory of regulation emerged during this process (KREBS, 1998:
6). While the value-theoretical regulationists14 hold to the laws of production, the price-
theoretical representatives of the regulation approach15 generally question these laws. But
both are interested in so-called "historical laws", i.e. theoretical statements on the
relationships between economic and institutional variables in certain phases of development
(HÜBNER/MAHNKOPF, 1988: 13). In the following sections, the most important pillars of
the two schools of the theory of regulation are listed and then examined in terms of their
usefulness to the subject of this study.

3.3.1 The value-theoretical approach
This approach is based on the assumption that only the usual production factors – capital and
labour – are used. A key word of this theory is the term wage relation (rapport salarial), which
describes the goods character of labour on several levels: the theoretical core aspect of the
concept of wage relation is "that it includes the parallel, if not necessarily simultaneous,
transformation of working conditions on the one hand and life styles on the other. It is a
synthetic notion which relates both to work organisation, qualifications and employment as
well as to wages and social benefits" (PETIT, 1986, cited as in HÜBNER/MAHNKOPF,
1988: 14).

Of special importance for the understanding of this school of regulation approach is the above
mentioned concept of accumulation regime, too, whose theoretical content comprises three
basic aspects that reflect the links between it and the “wage relation” (GORZ, 1998,
HÜBNER/MAHNKOPF, 1988: 15-16)16:

•  use of labour in production – expressed in the relative shares of the production factors
(labour and capital) in the process of technical production,

•  wage determination – expressed in the share of the value-added which is allocated to
labour (in relation to labour’s technical contribution to the total value-added and in
relation to the share allocated to capital)

•  reproduction of the social group of people dependent on wage – expressed in “life
style indicators” (e.g. the relative share of wages expended for basic consumption and
for capital goods)

Another important term in this approach is the term competition. It is assumed that
competition causes a permanent conflict of individual capitals on the distribution of the entire
value-added produced. Besides price competition, which happens in a sphere of exchange,

                                                
14 The early works of Aglietta are regarded as a revolutionary theoretical basis of this

approach; cf. AGLIETTA, 1976.
15 Cf. BOYER, 1986.
16 The application of this approach to the use of the forest (or nature) as a production factor

requires the adjustment and elaboration of these value-theoretical terms.
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this concept of competition also comprises the production sphere in which individual capitals
compete for the best comparative conditions in order to generate profit. The social
transformation is strongly influenced by individual capital decisions which lead to the
availability of above-average production conditions and are thus able to yield high profits.
The effects of competition, as a dynamic process, are that an increasing number of capitals are
forced to obtain these above-average production conditions, thus an ever-increasing
percentage of goods are offered at the new price, and that - dictated by the new level of
productivity and wages - there is a shift in the general level of prices. Individual capitals
which are not able to follow this change in production conditions are crowded out of the
market, which is devaluated (in this context the vicinity of this model to Schumpeter’s
becomes obvious).

The labour already “invested” by these capitals in the production of goods at first represents
only a potential value 17. Consumers on the market are forced to compare the prices of similar
products. If they do not show a preference for certain goods, this means that they rate the
price/utility ratio of these goods negatively in comparison to that of their substitutes. In this
case, the potential value stored in the resources used in the production of these goods can not
be re-converted into money. Analogous to the neo-classical theory this means that prices of
goods are prices regulating the transformation of the conditions of production
(HÜBNER/MAHNKOPF, 1988: 18). Indirectly this also means that the value of the labour
(and other resources) integrated in those goods is not socially recognised as value-creating
labour (or resources). The reproduction phase of an individual capital cycle is therefore the
spot on which social values and political priorities concerning labour and environment
become a concrete, historically relevant expression, since decisions on labour and resources
for the next period are made on this basis.

3.3.2 The price-theoretical approach
In contrast to this, the other school of the theory of regulation argues on a different level by
avoiding resorting to values and arguing only that the price level is the "data level" which is
relevant for the action of individuals. For the price-theoretical branch of the regulation
approach, regulation is only located in the sphere of circulation and the theoretical fundament
of analysis is no longer provided by the theory of (labour) value (HÜBNER/MAHNKOPF,
1988: 19). Therefore, this approach has more affinity with “new” neo-classical theories such
as institutional economics.

Boyer belongs to this theoretical school, and, according to his own statements, bases his work
on

a) the works of the German Historic School, and

b) the theoretical concepts of the Keynes-Kalecki18 tradition.

Pascal Petit, who is regarded as representative of a third branch within the theory of
regulation, links a neo-Smithian sequence:

                                                
17 To make a production cycle run, capital owners are obliged to spend money in advance to

pay for labour and other resources. Thus, during the production phase, a part of the capital
value is “stored” in factors of production. If the output of the production can not be sold at
the end of the production cycle those “investments” will be lost.

18 In his theory of the political economic cycle, Kalecki postulates the incompatibility of
long-term full employment and capital accumulation.
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extension of markets ➔   increase in productivity ➔  reduction in prices
and strengthening of competitive position ➔  increase of domestic
purchasing power ➔  extension of markets

with a socio-theoretical sequence according to Durkheim:

division of labour ➔  organic solidarity ➔  development of the production
system ➔  division of labour

According to Petit, the linking of both cumulative sequences with each other explains the
concept of regulation as being a "conjunction of institutions and customs which, in a society,
measure the reproduction of a given economic system by means of the articulation between
production and consumption" (HÜBNER/MANHKOPF, p.22). This is common to all
representatives of this branch: all aim at an integration of structure and institution/norm and
emphasise specific economic and extra-economic co-ordination mechanisms between the
spheres of production and consumption.

3.3.3 The role of the state
For both schools of the theory of regulation, the state is dependent on the accumulation
process on a national level, but it is also able to influence it decisively. The accumulation
process directly determines the primary incomes - wage and profit - and thus also indirectly
the taxes available to the state as the deduction from the primary income. If accumulation
stops, taxes decrease, hence narrowing the economic-political handling capacity of the
government. But exactly in such a critical situation, the state should make the accumulation
process start again by credit-financed state government spending in order to prevent a crisis of
the system (STRATMANN-MERTENS et al, 1991, RÜRUP, 1998). This concept of the state
as final guarantor of accumulation does not only correspond with the ideas of the theory of
regulation, but also with the current economic-political concept of global control (SCHMIDT,
1994: 11).

With regard to the role of the state, the theory of regulation is also directly linked to the
Keynesian approach, stressing the special role of government instruments, like inflation
control by public demand, interest and money supply policy, fiscal policy and decisions in
international foreign currency markets. According to the theory of regulation, explanations for
the globalisation crisis can be found here, too: "If, in times of Fordism, the state had, through
its money and fiscal policy, influence on the amount of aggregate economic demand, it lost
this role during the Fordism crisis to the international financial markets. The adjustment to the
interest and exchange rates set there made the state a microeconomic player."19 (SCHMITD,
1994: 12; see also: FUCHS, 1996:7-20, BOYER/DRACHE, 1996).

3.3.4 Which theoretical frame is the best one?
All regulation-related theoretical approaches are equal in their attempt to treat central
structures of the accumulation process as endogenous variables of a theoretical model. Above
all, the value-related theoretical approach shows, in its specification of the decision variables
of individual agents, a notable vicinity to the “methodological individualism” of traditional
microeconomics (HORBACH, 1992: 38,) and to evolutionary approaches of Ecological
Economics (cf. PASCHE, 1994). But today, most regulation-related theoretical studies are
based on the Keynesian-Kaleckian interpretation of macroeconomic theory, while the value

                                                
19 Editor’s note: own translation.
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theoretical path opened by Aglietta is seldom used. Also, in Germany, price-related
theoretical approaches have been applied for several years in the research of various regional
developments within the globalisation process, which are termed “systemic competition” in
literature (as for example HEIN, 1995; EßER et al., 1994, MESSNER/MEYER-STAMER,
1993).

Although the regulation approach assumes the unity of the production and the reproduction
process, empirical examinations within the value-related theoretical variant of the regulation
approach show a certain tendency to microeconomic aspects (SCHMIDT, 1994: 12), while
the price-oriented approaches emphasise more the macroeconomic level (HÜBNER, 1988:
227). However, representatives of both variants agree that the actual innovative contribution
of the regulation concept to the formation of theories and to the development of an instrument
for the empirical analysis of capitalism lies in the close systematic integration of both levels.

There is no clear answer to the question of whether the theory of regulation needs the value-
oriented theory or not. As HÜBNER states (1989: 80-81): “As long as regulation only refers
to the integral whole of the functioning mode of institutional forms, regulation may be rooted
in a theoretical sphere with or without the labour-value theory, for in this case, the analysis is
based on the surface of the capitalist reproduction process. However, if one tries to put the
form of reproduction of the determining structure in generally valid laws, the decision "with"
or "without" value theory becomes important”20, since

•  firstly, value theory explains the structural independence of the production of
exchange value (prices) in relation to the production of use value (integration of labour
and resources in goods) and thus the systematic imperative of capital accumulation;

•  secondly, it provides insight into a specific economic reproduction mechanism which
is not consciously directed by the agents and which ensures the transformation of
private production value into social value. This “socialisation of production value”
happens through the creation of welfare - consumption, capital growth – and
externalities (e.g. environmental changes).

According to HÜBNER (1989: 221), the frequent mixture of both variants of the theory of
regulation contributes to "blocking the further theoretical foundation of the regulation-related
theoretical approach"21. In his opinion, the price-theoretical variant is to be seen as a
contribution to political economics, however, it lacks a sound conceptual foundation, and the
mixture of this approach with value-theoretical principles created problems of coherence
which could finally undermine the concept of regulation (HÜBNER, 1989: 222).

A. Lipietz takes a special role among regulation-related theoretical schools. His theoretical
works are based explicitly on the theory of value; the empirically oriented studies, however,
mostly refer to price-related theoretical approaches (HÜBNER/MAHNKOPF, 1988: 19).
Lipietz (1998:12-13) regards an accumulation regime as a long-term allocation equilibrium
between the options of social reproduction (capital formation and investment on the one hand
and consumption on the other). For such a regime to be able to reproduce in a stable way,
according to Lipietz, there have to be norms, habits, laws and regulating networks which
ensure that the microeconomic agents behave according to the stability requirements of the
regime. By their rational actions within this framework, they ensure the reproduction of the
regime without consciously intending to do so. The structural integration of the micro-level
and the macro-level, therefore, forms the core of the regulation.

                                                
20 Editor’s note: own translation.
21 Editor’s note: own translation.
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If one deals with current literature, it becomes obvious that representatives of the theory of
regulation search less frequently for solutions for current problems than for explanations for
noticeable trends and changes. What is particularly attractive about the theory of regulation, in
my opinion, is that it makes the (spontaneous) self-regulation of an evolutionary process the
centre of its empirical-economic analyses.

We commence by observing that, in the factor markets of the industrial countries, there are
substantial co-ordination problems between each subsystem (in the present case, the
ecological system and the economical system). For the purpose of analysing these
disturbances, we go back to the basic concepts of cybernetics and consider the historical
nature of the relations of society and nature (SIEFERLE, 1998: 304-307). An analysis based
on economic history and a system-based analysis should ideally join together, as Hicks
realised as early as 1946 (HICKS, 1946: 7): “It is only when both these tasks22 are
accomplished that economics begins to near the end of its journey”23.

The historical-analytical method prevents the theory of regulation from being normative.
Nevertheless, some authors showed that it can be extremely fruitful to use a value-related,
theoretical, regulatory approach or variations on the Lipietz’ approach by searching for
(political, normative) solutions to current acute problems. Though they often do not explicitly
mention the proximity of their own theoretical frame to the schools of regulation (for example
BLEISCHWITZ, 1998, MASSARRAT, 1996, ALTVATER, 1993, HICKEL, 1987) the
methodology used in those works reveals a significant theoretical proximity to the theory of
regulation.

4 Practical outcome of the theoretical discussion
As shown above, the value-related, theoretical approach focuses on the role of individual
production factors in the course of social evolution. Thus, a value-related theoretical model
seems more adequate when examining the contribution of a natural resource to the creation of
economic value than any price-oriented approaches. Furthermore, the evolutionary character
of the term “value” is a basic assumption of the value-related, theoretical approach, and, at the
same time, evolution is closely seen as a result of value changes. As mentioned above, the
failure to sell goods produced in technologically backward industries means concretely, in the
context of a value-related theoretical approach, a “devaluation” of the production factors
integrated in those products. The consequence is a trend to perform the technical standards of
the production or to shift capital and labour from those enterprises to branches with higher
profit performance. Thus, an approach centred on the value-added concept offers an analytical
frame for innovation research, too (cf. KEMP et al, 1999).

Regarding nature as a production factor, we aim to find out how (and why) the accumulation
regime of the pulp and paper industry changed over the course of time, i.e. we will try to
evaluate how the value of natural resources (wood) for the industry has changed. Because, in
terms of row materials, the pulp industry is especially close to natural capital (forest), it seems

                                                
22 Hicks means the “pure logical analysis of capitalism” and “the survey of economic

institutions”, which in his opinion is best carried on by other methods, such as those of the
economic historian (editorial annotation)

23 Already in 1956, Harold Innis probably unintentionally used a cybernetic approach to
describe the economic development of Canada (INNIS, 1995: Part I, Chap.1, p. 5).
FERRÃO (1987) carried on a very inspiring empirical study, on this basis, about the long-
range development of the industries in Portugal.
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particularly suited for the examination of these questions. By comparing the development of
the value of wood as a production factor with that of the (exchange)value of pulp products, we
hope to be able to explain the contribution of forests to the evolution of the pulp industry.

At the starting point, there is the question of how the relationship between (monetary) capital
of the pulp and paper industry and the forest can be expressed. For this purpose it seems
essential to assume that, from an ecological point of view, the relations between these two
types of capital manifest themselves in the form of materials and energetic flows. For the
analysis of further questions it is important to note that the pulp industry represents a central
part of the paper production process. The pulp industry produces important intermediate
products of the paper production – wood pulp and cellulose - but also recycling fibre.

The core statement of the theory of regulation, which is simultaneously the main hypothesis
of this study, says that the options of capital investments are in a dynamic relationship to the
ecological and social framework. As the technical equipment of the pulp industry has changed
over time, and, thus, also the relationship of the industry to natural capital, the technological
development paths of the sector need to be closely examined. The following questions are of
special interest:

a) How has technological progress taken place?

b) Is it possible to identify individual phases of development (technological paradigma,
market organisation etc.) which can be regarded as specific accumulation regimes of
the sector?

c) How can the ecological impact of individual phases of development be assessed?

d) To what extent has natural capital influenced the preference of certain technical
options and the crowding out of other options?

This part of the study shall form the historical-analytical basis on which, finally, with the help
regulation-theoretical instruments, the role of nature in capital decisions in the pulp industry
will be examined.

4.1 Reproduction and flexibility of capital
The cyclic character of the value-adding process of industrial capital lies in the repeated
transformation of monetary values into non-monetary values (materials, products) and vice
versa. In the reproduction stage (R), the material output of the production (P) is marketed, and
during this process it is returned to the circulation stage (Z) in the form of monetary capital.

If the transformation yields profits, an increase in monetary value is realised in every
individual capital cycle. With that the company has the monetary capital (M) - after a
profitable transformation it is M‘ – at its disposal at the beginning of the next utilisation cycle.
Effecting the surplus V is the micro-economical central mechanism of the accumulation of
capital, which is characteristic of the economic development in industrial societies24.

The monetary capital owner of an industrial company can choose from different options to
utilise his monetary capital in the circulation stage (Z). Some part of the value-added (V) is
kept by the capital owners as their private incomes (I) in the form of incomes from capital.
For utilising the remainder of the monetary capital (M‘ – I) they can choose from the
following options:

•  Investments for modernising or expanding the company
                                                
24 For a deeper understanding of the relationship between V, capital accumulation and growth

see BIERVERT/HELD (1996).
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•  Purchase of capital shares of other companies

•  Financial investments in financial and currency markets

•  Expenditures for cost-cutting measures (intensive strategy for increasing V in the
next production cycles such as rationalising the operations, taking environmental
measures to avoid fees for waste disposal, etc.)

•  Expenditures for improving the marketability of the products (improvement of
design, advertising)

•  Investments in strategic areas (R&D measures, measures for training the
personnel, lobbyism in politics)

Although monetary capital owners do not necessarily act according to rational categories all
the time, we may assume that their decisions regarding new investments, as a rule, are guided
by global basic conditions of capital utilisation. In the industrial sectors, the branch structure
and the capability for innovation (or the possible decline of a sector, respectively) crucially
depend on the possibility for the monetary capital invested in the individual companies to
reproduce. This is reflected in the structural change of  industry: since the monetary capital
usually aims at the best utilisation in order to increase its value, production processes and
products having become obsolete fall prey to the competition of new, more efficient
technologies and consumers’ expectations for more modern design. This is the result of the
system-immanent regulation of the market. In this context, the technical progress acts, as
Schumpeter puts it, as a creative process of destruction.

As a rule, industrial companies have a greater capacity for action in the production stage than
in the reproduction stage. In fact, in well-operating markets, companies act only as quantity
adjusting units, i.e. they are, to a considerable extent, at the mercy of competition rules and
the preferences of consumers. They can retain their competitive strength by measures taken
during the production process, such as cost-cutting measures or product modifications.
However, depending on the degree of concentration in the branch, individual companies can
exert some considerable influence on the prices and fashion trends in sales markets. In this
case, a comparably higher deployment of resources with respect to successful results in the
reproduction stage is also an appropriate measure. This includes, for instance, advertising,
common pricing with competitors, etc.

Capital is considered the most flexible of all production factors, because it is, in principle,
bound to neither geographical nor political borders, nor to sectoral or product-related targets.
The flexibility of capital, however, mainly results from the fact that capital can be
“reproduced”, i.e. after each transformation it is again available in the form of monetary
capital for new investments. Tied-up capital (particularly premises, machines, infrastructures,
but also employees and other contractual arrangements), by comparison, has an extreme
degree of inflexibility.

Industrial facilities often are very capital intensive and are subject to long depreciation
periods. This also restricts the flexibility of the monetary capital in capital intensive industrial
sectors (such as the pulp and paper industry) to some extent, for several cycles of capital have
to run successfully, simply in order to amortise the initial investments. The entire tied-up
means (capital goods, employees, know-how and the market position achieved) act as a strong
incentive in these industrial sectors for preferably making investments in one’s “own house”.
However, investments for modernising the company’s own facilities will be only made by
profit-oriented monetary capital owners in industry, if they can expect rates of growth over a
medium and long term that are higher than or at least as high as the average profitability rates
on the global capital market.
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Due to the comparably high degree of inflexibility of industrial capital, monetary capital
owners in industry are very much interested in favourable basic conditions for the utilisation
of capital in their sector (KNÖDGEN, 1982, GERNERT, 1990, OSÓRIO-PETERS, 1999,
1999a). The need for controlling the conditions for reproduction of the industrial capital
usually leads to the creation of corporate organisations in capital-intensive industry businesses
(i.e. establishing business associations, alliances with other strong monetary capital owners
such as banks and insurance companies, a close network with political parties and public
institutions). Well-organised industrial clusters act very self-confidently towards politics
through their role as important taxpayers and employers, and they can exert some
considerable influence on the conditions for reproduction for certain forms of capital
utilisation (MESSNER, 1995). One method of achieving this would be to exert influence on
politics in that long-term maintenance of a location for that specific sector would be
particularly supported by the basic political conditions, or access of foreign competitors to the
market would be handicapped by protectionist measures.

If we analyse the regulating mechanisms with regard to the conditions of production in a
specific sector and the development of factor markets, we have to focus on the concrete
relationship between the micro level and the macro level. As explained in more detail in the
following section, companies will generally select the most favourable strategy for utilising
their capital under the existing basic conditions, or try to change these conditions in their own
favour. For this purpose we will base our analysis on a technical production function of the
pulp industry in which energy and materials are explicitly listed as production factors. As the
transformation of technical production functions into cost functions is not entirely
unproblematic, some considerations on this issue will be demonstrated in the next section.

4.2 Extensive and intensive strategies for factor utilisation
The reproduction stage is mainly characterised by the process of co-ordination between
supply and demand. These concepts cover extremely complex and interacting evaluation
processes initiated on the part of the consumers as well as on the part of companies and
politics. The entirety of these processes and their cybernetic harmonisation, which is not
consciously initiated by the single players, has been called “regulation”. By this concept we
understand the dynamic mechanisms that are behind the market and that have some great
impact on decisions in the circulation and production stage.

In literature on economics we find information about regulating processes on the operating
level particularly regarding the application of the “labour” factor. If a company having a
production function of

Y = f (C, L, M, E)25

wants to follow a profit maximising strategy successfully, it can choose from two main
strategies: it can either expand its market supply or increase the value-added by production.
Accordingly it can (FERRÃO, 1987: 19-39):

•  put more goods onto the market by an absolute increase in production, with the inputs
of the production also being increased proportionally (extensive strategy). This
strategy, of course, will only be successful if the market accepts an extended supply.
Limits to this strategy can also be set by the company’s own capacity limits, shortages
in the factor markets or by institutional regulations. For the “labour” factor this

                                                
25 L stays for labor, C for capital, M for material inputs and E for energy inputs.
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strategy means an absolute increase in the output at a cost overrun that is as low as
possible.

•  increase the factor productivity (intensive strategy), for example by increasing the
output per hour.

An extensive strategy was typically pursued in the early stage of industrialisation, and this
changed not least because the industrialisation process itself triggered an increased demand by
the increasing number of wage earners, hence allowing the marketing of an increasing supply
of goods. Also at this stage, the establishment of labour unions and basic conditions with
regard to social law had not taken place, allowing employers to pay very low wages and, at
low standards of labour protection, also employ “cheap” labour forces (children, women,
foreigners) in the production.

However, even in the advanced stages of industrialisation, some businesses would like to
return to this strategy, especially in situations of expansion and crisis (COHEN, 1998,
HENNICKE/MÜLLER, 1995). This can be seen in many examples of the development within
Europe; for instance in Germany the waves of migration in the sixties and seventies, and later
in the nineties the discussions on the law regulating the closing time of shops, the
continuation of payment to sick workers, the setting-up of low-paid jobs tolerated by law, the
increase in temporary employment contracts, etc....

As a rule, however, we may assume that in times that are comparably stable in industrial
countries, companies rather pursue an “intensive strategy” that is suitable for achieving
maximum utilisation of own profitability potentials. Rationalising, lean production, just in
time, etc. are key concepts of this strategy.

In order to explain the strategy of obtaining gains in productivity, we will analyse the concept
of value-added in more detail. The value-added of a production process is composed of the
contributions of the production factors to the product value and thus correlates positively with
the factor productivity. Analogous to the concept of value, the commercial productivity of a
factor can be defined from one of the following perspectives:

•  technical (e.g. labour time per unit of output),

•  monetary (e.g. labour cost per unit price of output) or

•  subjective (e.g. benefit per unit of output)

In this study, the concept of productivity (if not stated otherwise) is used from the technical
point of view. With respect to the labour factor, we may assume that with comparably high
and stable wages a company will try to obtain gains in the productivity of labour resources by
applying technical improvements. This is also considered the main motivation for technical
innovations in the industrial sectors which, in this century, has been demonstrated in many
lines of business by the high degree of substitution of energy for labour (KÜMMEL, 1997).

With regard to the utilisation of other production factors, industrial companies face options
similar to those in the case of the labour factor. However, substitution of raw materials from
nature (energy or other materials) for labour is often only practicable within narrow technical
and economic bounds26. As a result, the strategy concerning the utilisation of natural raw
                                                
26 Most papers on this subject are concerned with substitution elasticities between labour and

energy. In studies that analyse the substitution of labour and natural resources, sources of
energy were also included in the aggregated category of “resources“. Thus the substitution
rates calculated on this data basis have presumably been affected to a high degree by the
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materials has had a predominantly “extensive” character up until the present day
(HINTEBERGER/WELFENS, 1994, BRINGEZU, 1994). But in this respect, the
development in industrial countries has, at least for the last few decades, indicated a global
transition from an “extensive” to an “intensive” strategy. Apart from the merely technical
coverage of indicators that illustrate this development by specific examples, we wish to
venture an insight into the present scientific perception of the ecological-economical resource
issues.

5 From a cost-oriented concept to a value-oriented concept of nature
GEORGESCU-ROEGEN (1971: 277-282) tried to analyse the results of an extensive use of
nature by means of the thermodynamic concept of “Entropy“. His papers are an enriching
(even controversial) basis for discussing traditional approaches of resource economics27. In
economic terms, we may define the principle of the augmentation of entropy as follows
(DALY, 1995): economic growth is accompanied by an non-detainable devaluation of
material. BINSWANGER (1994) demonstrated the productivity of the entropy notion for
environmental economics28 in connection with the theory of the dissipative structures of
Prigogines. In fact, the consequences of the irreversibility of environmental impacts on
economic processes can only be deducted from the law of entropy. Just as BECKENBACH/
DIEFENBACHER (1994: 22-23) remarked in this context, it also becomes clear “that finally
it is not the relative improvements in the productivity of resources that matters, what matters
is improvements with respect to the overall quantities of production, leading to an absolute
decrease in the (entropy augmenting) utilisation of resources“.

At the definite end of a production and its respective consuming cycle an increase in the value
of the capital has taken place – in economic terms –, but – in material terms – the final results
of production are only emissions and wastes that cannot be utilised anymore. Those now have
a negative exchange value (their owner pays for getting rid of them), regardless of the utility
value or the risk potential that they have in material terms. Depending on the degree of cost
internalisation ensued – i.e. depending on the amount of waste disposal costs – they are more
or less completely classed with the current production costs, which means a curtailment of the
profits. The waste disposal costs are thus the economical (even distorted29) response of an
augmentation of entropy.

                                                                                                                                                        

high substitution potential between labour and energy that has been proved empirically for
a long time now (cf. BLEISCHWITZ, 1998: 134-136).

27 The utilisation of resources has traditionally been regarded from the perspective of the
shortage of resources.

28 In essence, the transfer of the thermodynamic concept to economical topics is a
controversial issue. In the context treated in this study it is not the physical entropy but the
entropy regarding the dissipation of materials which is referred to, i.e. the decrease in value
of matter when it transits from a concentrated state to a state of diffused (not available)
substances (GUGGENBERGER, 1991).

29 Waste disposal costs are normally dependent on the shortage of disposal capacities and/or
the environmental protection activities required for allocating the external effects of waste
and emission disposal. Both assessment methods consider only indirectly and imperfectly
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It is not surprising that the “rediscovery” of the material base of production by economics was
first perceived from the reverse side of the value-adding process –i.e. through the “decrease in
value of material” in connection with the phenomenon of “waste/emissions”. This is also true
for the perception of many environmental issues, such as the climate issue: in material terms,
the actual causes of the ecologically noxious and climate-changing emissions lie in the
chemical features of the sources of energy and – in economic terms – in the disability of
economics to evaluate them. This is why for instance the wages earned and the profits that
disposal companies gain due to the large quantities of disposed waste are integrated positively
into the macroeconomic overall balance, which indirectly indicates that the systematic
devaluation of material is assessed by economic statistics to be a positive contribution to
economic development. Some conflicts that seem to emerge from fundamental differences of
economy and ecology are in fact the fateful result from the methods of evaluation used by
economists (MÜLLER/HENNICKE, 1994: 26-27). “The current methodology leads almost
inevitably to the conclusion that environmental protection reduces productivity growth.
Though this perception is reinforced by extensive empirical work, it is basically an artefact of
the methodology now being used and is not necessarily correct” (Repetto, cited by
BLEISCHWITZ, 1998: 114).

It is actually a self-evident truth that, in order to assure development, there should be a
positive correlation between an upward revaluation of wages and an increase of labour
productivity (cf. SVR, 1985: 177). This acknowledgement emerges from the recognition of
the value of the factor “labour”. However, the estimation of the wages/productivity ration
depends on the methods applied for measuring productivity. These findings are not so much
surprising because of their objective contents but because of the fact that they directly remind
us of topics that have been known to economics for long. Hence, in the 19th century,
regulations for industrial safety and demands for higher wages were basically regarded (and
even today not rarely) as a handicap for increasing productivity. This attitude does not take
into account the historical fact that it was only the upward revaluation of labour as a
production factor that made the transition possible from early capitalism (with its strategy for
an extensive utilisation of labour and its disastrous social consequences) to the success of the
Fordism which was based on the prosperity of a wide section of wage earners.

The present-day, natural capital results from the permanent adaptation of the ecosystem to the
social regulations that in the past made an incorporation of the value of nature possible by the
extensive utilisation of nature (SIEFERLE, 1998). From the historic-analytic point of view,
with regard to the utilisation of nature as a production factor, we are in a stage of early
capitalism (extensive strategy) today. To analyse the mechanism that allows a transition to
intensive utilisation, the recording and monetary evaluation of ecological damages does not
seem to be a particularly productive way. As far as the other production factor (labour) is
concerned, it was after all only the linkage of wage and productivity adopted by employers
and employees that introduced a long period of growth in industrial countries. In the same
way, the transition of an extensive to an intensive strategy in the utilisation of natural
resources that we observe in some areas today (e.g. with the forests) is probably a sign of the
self-regulating adaptation of the system to the negative ecological results of the previous
strategy.

In this context, we wish to place particular emphasis on the fact that productivity is normally
measured as related to factor incomes (wages and profits) – and not to the specific (technical)
factor contribution to total value-added. This prevents economics from recognising the
contribution of natural resources for the creation of wealth (BLEISCHWITZ, 1998: 128-130).
                                                                                                                                                        

the irreversible decreases of value by the augmentation of entropy due to the
transformation and dispersion of materials.
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Moreover, the indifference of economics with regard to the material nature of goods that are
produced, moved and changed, fostered the development of environmental problems, because
they were often perceived too late (false estimation of risk). Thus, it also prevented the
development of analytic methods for a scientific treatment of this topic. If we interpret the
man-made causes of environmental problems as a false estimation of risks and/or a result of
externalising private risks costs, the necessity to cover the physical base of economic
activities in a better way and include this base in the risk estimation with economic decisions
will be evident (cf. FABER et al, 1994).

As an alternative to the (in our opinion methodically unsatisfactory) approach of placing the
decrease in natural capital (external effects) in the centre of the discussion, we believe with
MARTÍNEZ-ALIER (1995, 1996) that the upward revaluation of natural capital as a source
of economic wealth is suited for elaborating the benefits of an intensive strategy with respect
to the utilisation of natural resources. In this context, we wish to stress the argument that
technical innovations mostly emerge from the need to improve factor productivity. The
empirical evidence for this has been given by several studies (recently e.g. AUTTIO et al,
1996, EUROPEAN COMMISSION (ed.) 1997, KLEMMER (ed.) 1999, KÜMMEL, 1997,
BLEISCHWITZ, 1998: 136, 137).

Since nature does not receive any monetary compensation (wage) for its efforts, we have to
discover how the benefits from the contribution of nature to economic development has been
allocated so far. Of course, any institutional arrangements aiming at a long-term conservation
of natural capital may change the benefit-cost relationship among individual users of natural
goods and be a source of conflict. In order to understand the issue at stake and to design a
sustainability-oriented environmental policy, it is necessary to acknowledge the structural and
dynamic interdependencies of man-made and nature capital. The economic research misses
empirical studies in this field for the development of suitable tools. This paper aims at being a
small contribution to fill this gap.



Suhita Osório-Peters                                                                            Februar 2000

20

6 References
Aglietta, Michel (1982): Régulation et crises du capitalisme. Calmann-Lévy. Paris.

Altvater, Elmar (1993): Die Ökologie der neuen Welt(un)ordnung. In: Nord-Süd aktuell,
1/1993: 72-84.

Auttio, Erkko, Dietrichs, Espen, Führer, Karl and Smith Keith (1996): Innovation Activities
in Pulp, Paper and Paper Products in Europe. EIMS Publication Nr. 40, European
Commission, DG XIII. Brussels

Ayres, Robert U. (1996): Turning Point: The End of the Growth Paradigm. Working paper.
INSEAD, Fontainebleau.

Beckenbach, Frank (1992a): Ökologisch-ökonomische Verteilungskonflikte. Explorative
Überlegungen zu einem vernachlässigten Forschungsgebiet. Diskussionspapier 13/92
des IÖW, Berlin.

Beckenbach, Frank (Hg.) (1992): Die ökologische Herausforderung für die ökonomische
Theorie. Metropolis Verlag. Marburg..

Beckenbach, Frank and Diefenbacher, Hans (1994): Zur aktuellen Diskussion um eine
ökologische Ökonomie. In: Beckenbach, Frank und Diefenbacher, Hans (Ed.):
Zwischen Entropie und Selbstorganisation. Perspektiven einer ökologischen Ökonomie:
13-28. Marburg.

Beckenbach, Frank and Diefenbacher, Hans (Ed.) (1994): Zwischen Entropie und
Selbstorganisation. Perspektiven einer ökologischen Ökonomie. Metropolis-Verlag.
Marburg.

Bhaskar, V and Glyn, Andrew (1995): The North The South and the Environment -
Ecological Constranins and the Global Economy. Earthscan Publications, London

Biervert, Bernd and Held, Martin (Ed.): Die Dynamik des Geldes: Über den Zusammenhang
von Geld, Wachstum und Natur. Campus Verlag, Frankfurt a. Main: 128-161.

Binswanger, Hans Christoph (1991): "Geld und Natur - Das wirtschaftliche Wachstum im
Spannungsfeld zwischen Ökonomie und Ökologie". Thienemanns Verlag, Stuttgart.

Binswanger, Hans Christoph (1991): Umweltschutz und Wirtschaftswachstum. In:
Stratmann-Mertens, et al (Ed.): Wachstum - Abschied von einem Dogma - Kontroverse
über eine ökologisch-soziale Wirtschaftspolitik. Frankfurt: 129-139.

Binswanger, Hans Christoph (1998): Die Magie des Geldes. Goethes „Faust“ und das
wirtschaftliche Wachstum. In: Politische Ökologie, Sonderheft 11, Januar/Februar 1998:
77-80

Binswanger, Hans Christoph and Minsch, Jürg (1992): Theoretische Grundlagen der
Umwelt- und Ressourcenökonomie – Traditionelle und alternative Ansätze. In: Hauff,
Michael von und Schmid, Uwe (Hg): Ökonomie und Ökologie. Stuttgart: 41-66.

Binswanger, Mathias (1994): Das Entropiegesetz als Grundlage einer ökologischen
Ökonomie. In: Beckenbach, Frank und Diefenbacher, Hans (Ed.): Zwischen Entropie und
Selbstorganisation. Perspektiven einer ökologischen Ökonomie: 155-200.

Bleischwitz, Raimund (1998): Ressourcenproduktivität. Innovationen für Umwelt und
Beschäftigung. Springer-Verlag.Berlin, Heidelberg.



Suhita Osório-Peters                                                                            Februar 2000

21

Boyer (1986): La théorie de la régulation. Bilan, cirtique, perspectives. Paris.

Boyer, Robert and Drache, Daniel (1996): States against markets. The limits of globalization.
New York.

Bringezu, Stefan (1994): Strategien einer Stoffpolitik - Vorstoß zu den Quellen anthropogner
Stoffströme. Paper des Wuppertaler Institut, Nr. 14.

Brockmann, K.L., Koschel, H., Kühn, I. and Rennings, K.(1995): Ordnungspolitische
Grundfragen einer Politik für eine nachhaltige zukunftsverträgliche Entwicklung.
Expertise im Auftrag des Bundesministeriums für Wirtschaft.

Bruns, Hermann (1995): Neoklassische Umweltökonomie auf Irrwegen. Eine exemplarische
Untersuchung der neoklassischen Methode und ihrer geistesgeschichtlichen
Hintergründe. Metropolis Verlag, Marburg.

Cohen, Daniel (1998): Fehldiagnose Globalisierung. Campus Verlag. Frankfurt.

Daly, Herman E. (1992): Allocation, distribution and scale: towards an economics that is
efficient, just and sustainable. In: Ecological economics, Vol 6: 185-193.

Daly, Herman E. (1995): On Nicholas Georgescu-Roegen’s contributions to Economics: an
obituary essay. In Ecological Economics 13: 149-154

Eßer, Klaus, Hillebrand, Wolfgang, Messner, Dirk and Meyer-Stamer, Jörg (1994): Das
Konzept „Systemische Wettbewerbsfähigkeit“ In: Nord-Süd aktuell, 4. Quartal 1994:
541-558

European Commission (1997): Proceedings of the European Conference on Pulp and Paper
Research - The present and the future. Brussels.

Faber, Malte, Manstetten, Reiner and Müller, Georg (1994): Interdisziplinäre
Umweltforschung aus ökonomischer Sicht. In: Naturwissenschaften 81: 193-199

Faber, Malte, Niemes, Horst, Stephan, Gunter (1983): Entropie, Umweltschutz und
Rohstoffverbrauch. Eine naturwissenschaftlich ökonomische Untersuchung. Springer-
Verlag, Berlin.

Ferrão, João (1987): Indústria e Valorização do Capital - Uma análise geográfica, Lisboa.

Fritsch, Bruno (1992): Evolutorische Aspekte des Energie- und Ressourcenproblems. Vortrag
am 2. Oktober 1992 anläßlich der Tagung der Gesellschaft für Wirtschafts- und
Sozialwissenschaften – Verein für Socialpolitik – Oldenburg.

Fuchs, Peter (1996): Handelspolitische Maßnahmen in multilateralen Umweltabkommen und
das GATT/WTO-Regime - eine politisch-ökonomische Analyse. In: Sozialökonomische
Text Nr. 54 der Hochschule für Wirtschaft und Politik. Hamburg

Georgescu-Roegen, Nicholas (1971): The Entropy Law and the Economic Process. Harvard
Univ. Press, Cambrige/Mass.

Gerken, Lüder und Renner, Andreas (1996): Ordnungspolitische Grundfragen einer Politik
der Nachhaltigkeit. Studie im Auftrag des Bundeswirtschaftsministeriums. ???

Gernert, Jürgen (1990): Umweltökonomik: Investitionen, Standortentscheidungen und
Arbeitsmärkte am Beispiel einzelner Industriegruppen Südwestdeutschalnds. Springer-
Verlag, Heidleberg.

Gorz, André (1998): Zwischen bezahlter Arbeit und Selbsttätigkeit. Über Enteignung und
Wiederaneignung der Arbeit. In: Frankfurter Rundschau vom 8. Juni 1998



Suhita Osório-Peters                                                                            Februar 2000

22

Guggenberger, Bernd (1991): Zwischen Ordnung und Chaos. Das Entropiegesetz zwerstört
die Vorstellung von Geschichte als einem linearen Fortschrittsgeschehen. In:
Frankfurter Allgemeine Zeitung, 2. Feb. 1991.

Hein, Wolfgang (1995): Von der fordistischen zur post-fordistischen Weltwirtschaft.
Überlegungen zu typischen Veränderungen industrieräumlicher Strukturen. In:
Peripherie Nr. 59/60: 45-78

Hennicke, Peter and Müller, Michael: Mehr Gewinn und mehr Arbeit durch Vermeiden.
Moderne Wirtschaftspolitik muß sich am Prinzip der ökologischen Nachhaltigkeit
orientieren. In: Frankfurter Rundschau vom 10. November 1995.

Hickel, Rudolf (1987): "Ein neuer Typ der Akkumulation? - Anatomie des ökonomischen
Strukturwandels - Kritik der Marktorthodoxie. VSA-Verlag, Hamburg.

Hicks, J.R. (1946): Value and capital. An inquiry into some fundamental principles of
economic theory. Clarendon Press, Oxford.

Hinterberger, Friedrich and Welfens; Maria J. (1994): Stoffpolitik und ökologischer
Strukturwandel. In: Wirtschaftsdienst 1994/VII: 403-408

Hirsch, Fred (1980): Die sozialen Grenzen des Wachstums - Eine ökonomische Analyse der
Wachstumskrise. Rowohlt Verlag, Reinbek bei Hamburg.

Horbach, Jens (1992): Neue Politische Ökonomie und Umweltpolitik. Campus Verlag.
Frankfurt a. Main, New York.

Hübner, Kurt (1989): Theorie der Regulation. Eine kritische Rekonstruktion eines neuen
Ansatzes der Politischen Ökonomie. Edition sigma, Bonn.

Hübner, Kurt and Mahnkopf, Birgit (1988): Einleitung. In: Mahnkopf, Birgit (Ed.) (1988):
Der gewendete Kapitalismus - Kritische Beiträge zur Theorie der Regulation. Münster.

Innis, Harold A. edited by Daniel Drache (1995): Staples, Markets, and Cultural Change.
McGill-Queen’s University Press. Montreal & Kingston, London, Buffalo.

Jänicke, Martin (1998): Top-down oder Bottom-up? Methodische Fragen einer
transdisziplinären Policy-Analyse. In: Ökologisches Wirtschaften 1/1998

Kemp, René, Smith, Keith and Becher, Gerhard (1999): How should we study the
relationship between environmental regulation and innovation. In: Innovation-Oriented
Environmental Regulation – Theoretical Approaches and Empirical Analysis.
Conference Papers, 27-29 May 1999, Potsdam.

Klemmer, Paul (1999): Innovationen und Umwelt. Analytica Verlagsgesellschaft, Berlin.

Knödgen, Gabriele (1982): "Umweltschutz und industrielle Standortentscheidung". Campus
Verlag, Frankfurt.

Krabbe, Jacob Jan (1996): Historicism and Organicism in Economics: The Evolution of
Thought. Kluwer Academic Publishers. Dordrecht, Boston, London.

Krebs, Hans-Peter (1998): Dialektische Praxis der Kritik. In: Lipietz, Alain (1998): Nach
dem Ende des „Goldenen Zeitalters“. Regulation und Tranformation kapitalistischer
Gesellschaften. Hamburg: 5-11.

Kümmel, R., Lindenberger, D. and Eichhorn, W (1997): Energie, Wirtschaftswachstum
und technischer Fortschritt. In: Phys. Bl. 53 (1997), Nr. 9: 869-875.

Kurz, Rudi (1997): Nachhaltige Entwicklung als ordnungspolitische Herausforderung In:
Mitteilung 1/1997 des Instituts für Angewande Wirtschaftsforschung.



Suhita Osório-Peters                                                                            Februar 2000

23

Lipietz, Alain (1998): Nach dem Ende des „Goldenen Zeitalters“. Regulation und
Tranformation kapitalistischer Gesellschaften. Ed: Krebs, Hans-Peter. Argument-
Verlag, Hamburg.

Martínez-Alier, J. (1995): The environment as a luxury good or „too poor to be green“? In :
Ecological Economics, Vol. 13, No 1, 1-10

Martínez-Alier, Juan (1996): The Ecological Dept is increasing all the time. In:
Ökologisches Wirtschaften 1/96: 18-19

Martínez-Alier, J. (1987): Economía y ecología: cuestiones fundamentales. In: Pensamiento
Iberoamericano, 12: 41-60

Massarrat, Mohssen (1996): Nachhaltige Entwicklung durch Kosteninternalisierung.
Theorieansätze zur Analyse und Reform globaler Strukturen. In: E+Z, Nr. 9: 243-247

Messner, Dirk (1995): Die Netzwerkgesellschaft. Wirtschaftliche Entwicklung und
internationale Wettbewerbsfähigkeit als Probleme gesellschaftlicher Steuerung. Köln.

Messner, Dirk and Meyer-Stamer, Jörg (1993): Die nationale Basis internationaler
Wettbewerbsfähigkeit. In: Nord-Süd aktuell, 1/1993: 98-110.

Minsch, Jürg (1992): Kausalität und externe Effekte: Ein Beitrag zu einer problemorientierten
Weiterentwicklung der Externalitätenkonzeption In Beckenbach (Hg.): Die ökologische
Herausforderung für die ökonomische Theorie: 121-126

Müller, Michael and Hennicke, Peter (1994): Wohlstand durch Vermeiden. Mit der Ökologie
aus der Krise.Wissenschaftliche Buchgesellschat, Darmstadt.

Osório-Peters, Suhita (1999a): Das internationale Ozonregime: Eine istitutionelle Innovation.
In: Rennings, Klaus (Ed.): Innovation durch Umweltpolitik. Nomos-Verlag, Baden-
Baden: 205-226.

Osório-Peters, Suhita (1999): FCKW-Ausstieg in Deutschland. In: Rennings, Klaus (Ed.):
Innovation durch Umweltpolitik. Nomos-Verlag, Baden-Baden:227-252.

Pasche, Markus (1994): Ansätze einer evolutorischen Umweltökonomik. In: Beckenbach,
Frank und Diefenbacher, Hans (Ed.): Zwischen Entropie und Selbstorganisation.
Perspektiven einer ökologischen Ökonomie: 75-118.

Pfister, Christian (1994): Das 1950er Syndrom - Die Epochenschwelle der Mensch-Umwelt-
Beziehung zwischen Industriegesellschaft und Konsumgesellschaft. In: Gaia 3/94, Nr.
2: 71-90.

Renn, O. (1996): Externe Kosten und nachhaltige Entwicklung. In: VDI-Berichte, 1250: 23-
37.

Rennings, Klaus (1994): Indikatoren für eine dauerhaft-umweltgerechte Entwicklung.
Stuttgart.

Rennings, Klaus (1999): Bausteine einer Umweltinnovationstheorie und –politik –
Neoklassische und evolutionsökonomische Perspektiven. ZEW-Wirtschaftsanalysen,
Band. 36: 15-46. Baden-Baden.

Rennings, Klaus (Ed.): Innovation durch Umweltpolitik. Nomos-Verlag, Baden-Baden.

Richter, Rudolf (1990):Sichtweise und Fragestellungen der neuen Institutionenökonomik. In:
Zeitschrift für Wirtschafts- und Sozialwissenschaften., 110: 571-591.



Suhita Osório-Peters                                                                            Februar 2000

24

Rürup, Bert (1998): Die Rolle des Wohlfahrtsstaates in Zeiten der Globalisierung. Eine
Politik des freien Marktes führt to einer instabilen und nicht zukunftsfähigen
Gesellschaft. In: Frankfurter Rundschau, 23.11.1998.

Schmidt, Ingo (1994): Zur Bedeutung Makroökonomischer Regulation für die
Wirtschaftspolitik und -theorie. Diskussions Beiträge aus dem Volkswirtschaftlichen
Seminar der Universität Göttingen (Beitrag Nr. 72), Göttingen.

Sieferle, Rolf Peter (1998):Wie tragisch war die Allmende? In: Gaia vol. 7 no. 4: 304-307.

Stock, Christian (1996): Die Regulationstheorie als Theorie der kapitalistischen Entwicklung.
In: Blätter des Iz3w, Nr. 213: 17-19

Stratmann -Mertens, Eckhard, Hickel, Rudolf and Priewe, Jan (Ed.) (1991): Wachstum -
Abschied von einem Dogma – Kontroverse über eine ökologisch-soziale
Wirtschaftspolitik. S. Fischer Verlag, Frankfurt.

SVR (Der Sachverständigenrat zur Begutachtung der gesamtwirtschaftlichen Entwicklung)
(1995): Auf dem Wege zu mehr Beschäftigung, Jahresgutachten 1958/86, Stuttgart.


	I
	Introduction
	Cybernetics and system theory
	Cybernetic approaches in economics

	The theory of regulation
	Basic model
	Reproduction and dynamics
	Two variants of the theory of regulation
	The value-theoretical approach
	The price-theoretical approach
	The role of the state
	Which theoretical frame is the best one?


	Practical outcome of the theoretical discussion
	Reproduction and flexibility of capital
	Extensive and intensive strategies for factor utilisation

	From a cost-oriented concept to a value-oriented concept of nature
	References

