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Abstract: The aim of this paper is to discuss “Time” as an element in the conflict between ecological and economical rationality.


According to present economic thought, “Time” is a resource liable to be monetarily valued.  A maxim of capitalist thought emphasizes this assertion (  “Time is money.”  Therefore, one economic goal is to reduce the period of time spent in the transformation of natural resources into capital.  The speed of transformation from natural resources into goods is a fundamental economic productivity parameter.


As for ecology, “Time” is a reference parameter.  The transformations of the natural elements and of the earth dynamics must occur as slowly as possible in order to make possible species adaptation to the new sequential scenarios inherent in the natural dynamics of the planet, and to minimize the degradation of natural resources intrinsic to the Second Law of Thermodynamics.  From a humanistic point of view the environmental changes must be as slow as possible with respect to future generations.


Some literature has been published in the last three decades concerning aspects of the Second Law of Thermodynamics, which are related to economy, environment, and social dynamics, but the time issue has not received equal treatment.  This paper contrasts “Time” for the economy with “Time” for ecology, in order to emphasize its relevance for a new economic conception closer to environmental reality.

Área: Gestão do Meio Ambiente

Key words: Ecological and economical rationality Second Law of Thermodynamics, Time

1- TIME


The relevance of “the time” for humanity can be perceived from an exercise of abstraction: it is, to imagine how the world, life, would be without the intuitive concept of time.  From this fictional exercise, “time” emerges in its essentiality.  An understanding of history would not be possible without the time referential; through it are established the periods and moments that make it possible for us to understand the dynamics and evolution that transcend the history of civilization, of humanity, of the planet and, limitlessly conforming the metaphysic presuppositions that guide man throughout history.


In the course of history, the direction of time has deserved philosophical attention and created rich fictional elements. From the classically scientific point of view, the implacable temporal “vector” (assuring precision in phenomenon characterization), may represent a sequential collection of temporally irreversible events. Even so, sometimes they are liable to be reproduced in another time.  As an ontological presupposition, time is not retroactive; it does not go back (FIGUEIREDO, 1995).



Considering the estimated age of our young planet, 4,600 million years, the age of the man, around 100,000 years, is small.  If we consider our historically well-documented civilization, from a sedentary event 12,000 years ago, our age is still briefer. In comparison with the hypothetical time of creation of our physical Universe, the “Big Bang”, 15,000 million years ago (HAWKING, 19960, we humans have an infinitesimal age.

During most of civilization’s history, the changes in the global dynamics of Earth were motivated more by telluric phenomena with occurrences compatible to geological and biological periods, than by humanity in its historic period.  We evolved as a species, only a short time ago, exercising over the Earth the same order of influences as our “room mates.”


In this journey, with the impetuosity originating from our evolutional differentiation, we think; and we think about time.  Historically, the notions of matter, space, and time, fundamentally interlaced in knowledge, have occupied thinkers and philosophers.  The first were the Babylonians and the Egyptians, then the Greeks.  After Aristotle, came Kepler, Gallileo, Newton, and more recently, Einstein, Heisenberg, and Hawking (LOPES, 1992).


Related to the history of civilization and the anthropogenic transformations to the Earth, the period initiated by the Industrial Revolution is particularly important considering the intensification of the environmental influences promoted by man since then. Not incidentally, during this period the bases of economic conceptions that evolved until the present time, were created.


From then until to now, we have a detailed history of social and environmental influences originated from economic, productive, social, and political conceptions, and from a sophisticated development of the dominant relations established during this period.  Relating to environmental influences, some moments of this brief history are particularly relevant, such as after World War II when the “American Way of Life” assumed the dimension of international reference, inaugurating the age of consumerism, of discardable and synthetic products.  The post-World War II period was marked by the quick deterioration of the natural ecosystems and by the depletion of many natural elements.


This recent period of modern history forged social values that characterize present civilization.  Among these must be highlighted the unrestricted association between consumption and life quality that imposes the accumulation of capital, power, goods, etc., as the main priority.

2- TIME AND ECONOMIC PRODUCTIVITY


The Industrial Revolution may be considered as the moment when capital became a major value in commercial and social relations.  From that time to the present, the development and implications from Adam Smith’s classical economy and its reactions, particularly concerning labor and capital, forged a path of fights.  In this path, the socialist reactions theorized in Marxist thought and materialized in the socialist experiences of this century deserve attention.


In search of answers to criticism raised by opposing ideologies, the classical economic theory gave way to new conceptions.  Then came the neo-classicists, and more recently the neo-liberals.


Due to quick technological advancement, the productive systems sustained deep transformations as did the values and lifestyle of societies (PASSET, 1979).


During the evolution of capitalist thought and its goals of capital accumulation, many productive concepts and conceptions were created.  Among these, the concept of productivity emerges as the main performance parameter to the economic, business, and productive sectors.  In its classic conception, productivity represents the capacity to make more and better, in less time, with less effort and alteration in available resources (FRANKENFELD, 1990).


During our most recent history, the search for increase in productivity was responsible for deep changes in the productive systems and for the appearance of many administrative conceptions.  Production scales were amplified, new organizational structures were created, and productive processes were redesigned to maximize production in the shortest period of time possible.


In the current rationality, the production growth associated with the reduction of time intervals impacts directly on the growth of productivity and of economic efficiency.  In other words, the faster the natural elements or resources are transformed into goods for consumption, the higher the economic efficiency of the productive system.  Despite other factors being included in the modern concept of economical efficiency associated with production, time is still the most important factor.  The reduction of the time of transformation of our environment, or of conversion of natural elements in capital, is fundamentally relevant for the economy.


Costs are associated with the time involved in production, from the implementation of productive system and products design to the manufacturing and commercialization.  Facing the relevance of these costs, the increase in the production speed acquired new dimension for the productive and economic sectors.


Regarding opportunities, in an extremely competitive business environment, to lead is fundamental for the success of the business and undertaking.  Many times the rapidity of the undertaking and of new commercial products makes it impossible to analyze social and environmental influences or the possible implications.  They are “the thalidomide’s” that arise at all moments causing irreversible influences on humans, on life in general, and on the environment.


Although the increase in the production speed is a fundamental goal of productive systems, many research studies either address time costs in production or address methods to reduce production time.


In controversial processes related to productive implementation, the entrepreneur commonly claims that time extensions are costly, while, the citizens and communities potentially affected claim that the so-called delays also have beneficial effects that far outweigh the costs, such as accommodation of changing social values, creation of better flows of information, improved better layouts and designs, avoidance of third party losses, and improving the consensus among affected parts.


In “The Value of Time in Environmental Decision Process,” Schramm and other researchers (SCHRAMM, 1979) analyze the costs associated with time spent in the evaluation of environmentally-related decision processes.


Related to the economic considerations about the time, Cristovam Buarque says that the economy in the last decades has provoked impacts both grandiose and with long-term effects.  Despite this, economic science maintains the same behavior related to time as the founders of classicism or neo-classicism: that only the short-term matters; or as Marx thought, the long-term relates only to the historical tendencies of societies and not to the real impacts.  Considering the speed of nature’s transformation process and its influence on the environment and society, modern capitalism needs to consider both long-term and short-term implications.  At the present, a ten-year period cannot be considered as having the same stability as the beginning of the century, as in the 50th decade.  But, it will not be possible for economists to incorporate the idea of “long-term” in their analyses, while its principles are based on the maximization of individual interests.  In the same manner, economic science will not be able to foresee the social and technological changes that definitively will influence its analyses (BUARQUE, 1991).


Concerning the present development model, Leonardo Boff also considers the logic of benefits maximization, and costs and time minimization, responsible for a fantastic industrialist-productivist machine that destroys the environment, oppresses the working class in a global ambit, and engenders social exclusion.  The meaning of work is not to target social needs and human relief, but instead, is to exploit workers in an attempt to generate profit.  The interest is not on the work, but on the merchandise released in a marked (regional and global), with the purpose of gain and profit (BOFF, 1996).


According to Boff, evens the sustainable development ideal projected by the United Nations aims to introduce ecological reason, it remains a prisoner of the development/growth paradigm which only values itself.  Even if you add epithets or adjectives to this development (such as: self-sustainable), it will always be of economic origin, fundamentally based on the growth of productivity, accumulation, and technological innovation (BOFF, 1996).

3- TIME AND NATURE’S ECO-SYSTEMS


Prior to the presence of the man, or to the present economical and technological man, the evolution of the natural dynamic and life occurred slowly, self-reproducing in a long-term from cycles of fundamental elements.  In “The Method,” Edgard Morin synthesizes this evolution, highlighting the time periods of the Earth’s latitudinal rotation and its rotation around the sun as determinants of Earth’s life cycles, and the interrelations between material and organisms that are governed by genetic creators of stability, invariance, and repetition as the main factor for permanence, regularity, cyclic behavior, and so on, for the long-term perspectives.


If one looks at the Earth in a long-term or in a reduced spatial scope, even for a short time, this order suddenly vacillates.  In a long term (million of years) one can perceive the transformations in the terrestrial crust, the movement of the continents, the changes in the water levels, and a succession of species.  Looking microscopically and in a short term, one can see a confusion of unicellular creatures and insects competing for survival.


According to Morin these two antagonistic characteristics, order and disorder or harmony and disharmony, can only exist and have a sense together in the ecosystem or eco-organization idea (MORIN, 1986).


From the association between the temporal and spatial scale highlighted by Morin, despite the quick dynamic of Earth’s natural micro sub-systems, the transformations in superior spatial scales occur slowly, and can be perceived only in amplified temporal scales.  The point is this:  the speed of the transformations on the natural environment by the present dynamic of society, is spatially (or temporally) incompatible with maintenance and/or reproduction of the global system’s carrying capacity, and implies reduction of possibilities for future generations.  Concerning evolution in general, besides the intensely predatory effects that promote the continuing extinction of many species, the quickness of the transformation imposed by the present economic rationale renders impossible the adaptation and the gradual evolution of species.  It contributes synergistically to the reduction of quality and possibility of relations in the sub-ecosystems and in the global ecosystem.  It is important to emphasize that the system’s complexity and possibilities are dependent on a variety of elements.


Related to future perspectives, the scarcity of non-renewable natural elements, energy, and materials, and the contamination and exclusion of ample spaces on our limited planet, impose a dark prognostication for future societies.

4- TIME, IRREVERSIBLE PROCESSES, AND CONTEMPORARY SOCIETIES


Contemporary societies are often ignorant and negligent about irreversible actions towards the environment.  The intense utilization of non-renewable elements and the continued and generalized degradation make evident these characteristics.  Having economic thought as the dominant value, contemporary societies ignore the entropy concept and the temporal irreversibility.  More than this, present economic thought introduced a new concept that can be synthesized from the maxim: "time is money" (TIEZZI, 1988).


Related to the values built into present economic thought, Tiezzi points out that actual progress is measured by the speed in which it is produced; one can imagine that the more quickly nature is changed, the more development advances.  In other words, the more quickly nature is changed the more time is saved.


This concept of technological or economical time is exactly opposite to the entropic time concept.  Natural reality is guided by laws different than the economic reality.  The quicker we consume natural materials and energy resources, the less time is available for our survival.  Technological time is inversely proportional to entropic time; and economic time is inversely proportional to biological time.  Limited resources and the limits of our planet’s resistance clearly indicate that as we accelerate the energy and material flow through Earth’s system, the more we shorten the real available time for the human species.  An organism that consumes its subsistence means quicker than the environment produces them does not have the possibility to survive (TIEZZI, 1988).


Referring to the ideas mentioned above, Rebane points out that in evolution and in man’s history “the winners are the species and societies that act faster and consume more high-quality energy and materials,” or “those which cause more pollution and faster growth of entropy” (REBANE, 1995).  According to Rebane, species or societies able to develop energy and increase entropy faster (in name of consuming more goods, traveling more and faster, and exploiting more services) have the best chances of survival in a short term.  Here “short term” means a shorter period than that in which instability is produced due the speed and the excess of environmental changes.


The individual goals imposed by the economic rationality of contemporary societies, do not consider a long-term scenario.  The goal to be reached may be expressed by the accumulation capacity (of capital, power, goods, etc.) of one lifetime, and its objectification inevitably destroys the environment and reduces the possibilities of human existence (FIGUEIREDO, 1995) (MÉSZÁROS, 1989). Related to the reduction in human possibilities and the quick and deep transformations imposed by the present economic dynamic and social values, Rabane points that “the value of human collective survival must establish roots other than the straightforward (Darwinian) struggle for life” (REBANE, 1995).

5- CONCLUSION


The differences concerning the time, or temporal scales, between economy and ecology, suggest the necessity of a thorough analysis of the theme and its consideration in new economic conceptions related to the environment.  The antagonism between economic and ecological rationality based on the differences between the temporal scales associated with specific processes of each area, indicates that limitations of the present economic concepts in considering the environment are not restricted to mechanisms or to ignoring economic values of natural resources previously considered as an externality (PEARCE.& TURNER, 1994).  The question is deeper, structural, and effectively paradigmatic.


It is not sufficient for the economy to increase the cast of natural resources with economic values.  Neither theoretical nor methodological efforts (MARTINEZ-ALIER, 1990) (MAY & MOTTA, 1994) (CAVALCANTI, 1995), though laudable, are sufficient to assure any sustainability.  It is necessary to change the temporal rationality of the economy to make possible a long-term perspective.  In this sense, studies about the steady-state economy are particularly relevant (DALY, 1984).


Even the recent emphasis on monetary evaluation of natural elements encounters obstacles concerning the temporal question, or more specifically, the arrow of time and the irreversibilities associated with all real processes (TRONCONI, 1991). The intrinsic limits to the concept of natural capital illustrates precisely this aspect.  Natural capital, (aiming) the entire stock of environmental resources (PEARCE.& TURNER, 1994), represents a tentative effort to consider in the same economic manner all natural elements that can be used or changed by man.  However, the excessive generality conferred on the capital concept (natural, economic, etc.), suggests the same treatment of both, absolutely distinct and not exactly interchangeable elements.  In other words, if natural elements can be transformed in economic capital, the inverse does not occur.  It is not possible generically to transform economic capital into natural elements or natural capital, and any attempt will implicate in high energy consumption, significant losses or degradation of matter and energy, and environmental impacts.  The transformation processes of natural elements in capital are essentially irreversible.  A example of this is that, even considering all technology, capital, and human knowledge, we would not be able to reverse the extinction of any species, even one that is biologically simple, primitive, and considered unimportant in the utilitarian point of view.


A second common mistake in present developmentist propositions is the suggestion of recycling as an answer for the problems related to excessive consumption.  Concerning this point, it is important to explain that an economy based on the continued recycling of natural resources is a necessary condition, but not totally sufficient, for environmental sustainability.  There are practical and theoretical limitations to the effectiveness of the recycling process and to the reutilization of material and energy.  The practical limits are established by technology and energy availability necessary to the collection, separation, and reintegration of the materials to the net production or to the environment.  The theoretic limits are imposed by the Thermodynamic Second Law that establishes levels insurmountable for these processes (BIANCIARDI, TIEZZI & ULGIATI, 1996) (TRONCONI, VALOTA, AGOSTINELLI & RAMPI, 1991) (FIGUEIREDO, 1995).


Capra, in his “The Turning Point,” presents for us an important insight enabling us to surmount the mistakes and limitations of the present economic proposal by considering the environmental dimension:  “Our natural environment consists of ecosystems inhabited by countless organisms which have co-evolved over billions of years, continuously using and recycling the same molecules of soil, water, and air.  The organizing principles of these ecosystems must be considered superior to those of human technologies based on recent inventions and, very often, on short-term linear projections” (CAPRA, 1982).  He continues:  “The nonlinear interconnectedness of living systems immediately suggests two important rules for the management of social and economic systems.  First, there is an optimal size for every structure, organization, and institution, and maximizing any single variable ( profit, efficiency, or GNP, for example ( will inevitably destroy the larger system. Second, the more an economy is based on the continual recycling of its natural resources, the more it is in harmony with the surrounding environment” (CAPRA, 1982).


Concerning humans and Carrying Capacity, Odum points out that the optimum carrying capacity is nearly always less than the maximum.  According to Odum, developers have “a tendency to want to overstock a neighborhood because there is often quick money to be made by promoting quantity over quality.  Strong zoning policies and reductions in tax incentives for development can reduce the human tendency to overshoot” (ODUM, 1997).


From the considerations of Capra and Odum, we can extract a fundamental element for a new economy concerned with real environmental sustainability and the reproductivity of the human possibilities.  Any economic conception aiming at sustainability must begin with the natural environmental functionality.  The economic goals must therefore respect the optimal environmental dimensions, those that assure the reproduction of the sub-systems and of the planet’s natural cycles in geological and biological time.  This rationality does not allow the maximization of economic and productive indicators, such as productivity, profit, production scales, and economic efficiency.


It is, therefore, a new economy restricted to the natural limitations and submissive to the planet’s long-term functionality; it opposes the present economy which is inconsiderate of environmental limitations and submissive to the quality of life associated with accumulation and consumption.  In this new concept, the efficiency of the economic and productive systems mean the maximization of environmental reproduction possibilities.  Individual values also must be distinct from the actual ones, and the individual’s accumulation of capital, goods, etc., must give way to other values, maybe aiming towards personal growth, including cultural, artistic, ethical, and religious values, among others.


Besides the long-term considerations in the economic analysis, Cristovam Buarque, included other fundamental values for the new economy, such as the establishment of price based on the scarcity, the widening of traditional limits of economic accounting (country, states, district, enterprise, person), measurement of essentiality,
 and conception of a new technological apparatus adequate for the new conditions (BUARQUE, 1991).  As a major obstacle or complicating influence on the new economic conceptions, Buarque presents, among others, the reduction of demographic growth and the rupture with the unlimited growth paradigm based on the consumerism disseminated by capitalism, in the optimistic historical view, and in the unlimited capacity of technological innovation to solve the problems.  To these obstacles can be added others addressing the inequalities among the peoples related to the differentiated appropriation of natural resources and responsibilities for environmental degradation which affect populations differently.


Although criticizing present ecological economic development, the main purpose of this paper is to motivate the researchers, particularly in the economic area, to think about a new economy with real social and environmental sustainability.  Nowadays, this task seems to be the most fundamental, and the most complex.  It is the elaboration of a new economic theory, with new values and foundations, and not an attempt to amend a tired theoretical framework that often gives inadequate representation to the present and the future.  One must be (audacious) bold in this task of creating something new from principles that first consider the human, the environmental, the ethical and the long-term perspective.


Last, considering VanDeVeer’s and Pierce’s affirmation that “we are simply not very good at recognizing slowly emerging catastrophes” (VanDeVeer & PIERCE, 1994), remains the preoccupation about the time and the resources that we have for this necessary task.  After all, given the unexpected planet changes in search’s for new dynamic states of equilibrium, human presence can be limited by time, whereas time...
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