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Ukraine is paying significant attention to problems of snatzsle development.

President of Ukraine L.D. Kuchma, being a prime-Ministeas writing, that
"Economic reform and structure reconstruction of nati@wmnomy will correspond
with people interests only when an effective ecological paéikes place.

| this case the economy ecologization can't be comguiegsssome measures of
pollution restriction... Air, water, soil, other values afrcEarth it is necessary to con-
sider as national economic resources, which are userbdugiion process and have
some value, which should be reimburse in proper way.

Only under such approach the policy of economy &iratreconstruction will
be oriented towards complex criteria of productionl@gical-economic effectiveness,
which will maintain sustain reduction of energetic and wes® consumption per unit of
gross national product or national revenue.

Thus, ecological imperatives should be included into aélleof new economic
mechanism and system of management decisions adofB@®"."Robitnycha gazeta",
1993, February,12).

During speech on special session of UNO General Assembl\@97 (Earth
Summit "Rio+5") Kuchma L.D. stressed: "ecological elemanhational security be-
comes one of dominating features of internal and extpoialy of Ukrainian State.

According to this we direct our endeavors toward real ratem of nature pro-
tection policy into social-economic development stratégge "Urjadovyy Kur'yer",
1997, June 26). In this speech President of Ukragotated the necessity to "... begin
the elaboration of Global International Legal Act, which da@mguarantee ecological
safety of all countries of the world. It has to be sAch which will determine allow-
able norms of environmental behavior of all states &tion survival and prosperity in
XXI century”. President of Ukraine has returned to ttiésaiagain in "Appeal on the oc-
casion of Chernobyl Nuclear Power Station closure, Dbeerb, 2000".

Among problems which were considered at International Siiee@onference
"Ecological-Economic Doctrine: Origins, Problems, Perspet in Lviv, September
20-22, 2001 this aspect was considered and was acm@usupport of President' idea
concerning creation of Earth Ecological Constitution antrobbodies.

Only under strong support from international community iggsie could be in-
cluded into Agenda of Earth Summit "Rio+10" in 2002.

On the basis of mentioned above we can make anuzion| that economy
ecologization is one of the important factors for Ukrainadition towards sustainable
development.
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FUNDAMENTALS OF THE ECOLOGICAL-ECONOMIC DOCTRINE

Ecological-Economic Doctrine (EED) is a relativatgw educational discipline, which
studies the cause-consequence relations and ipterdence between economic and ecological
systems. By applying the methods of natural, ersging and social sciences EED attempts to
find the interconnection between these sciencedtemtiuman intellectual ability to ensure sus-
tainable development.

Ilpo. 10.10. Tynuua, 0.e.n. — Yxp/VITY

OCHOBHM €K0JI0T0-eKOHOMIYHOT0 BUEHHS

Exosoro-exonomiune BueHust (EEB) € BiTHOCHO HOBOIO HaBYAIHHOIO IUCHIHUILTIHOIO, IO
BHMBYA€ MPUYMHHO-HACIIIKOBI B3a€MO3B'I3KH 1 3aJIE)KHOCTI Mi’K €KOHOMIYHOIO i €KOJIOTTYHOIO
cucteMamu. 11I1sXoM 3acTOCYBaHHS METOAIB MPUPOJHIYNX, TEXHIUHUX 1 coniaabHuX Hayk EEB
JIOCITIJKY € B3a€EMO3B'SI30K MIXK MMM AV CIIMIUTIHAMM 1 JIFOJICHKOIO IHTENIEKTYaIbHOK CIIPOMOKHI-
CTIO 3a0€3MEYUTH CTaMIi PO3BUTOK.

Introduction

The global economic — ecological situation requires seitbasges to be made
in all spheres of human activity. If these changes atetaccelerated in proper direc-
tion, the changes in economic theory and education must acadvance, for only sci-
ence and education can influence public opinion aadtice.

It is well known that economic theory became an indepdniemch of re-
search only in the 17th century. Theretofore all engoaliscussions were ad hoc and
non-systematic. Economic activity was not seen as an indepesphere of activity
(Mark Blaug, 1985]1]. Final formation of economic science took place only atethd
of the 19th and beginning of the 20th centuries.

The similar things are happening with the new sciencthefend of the 20th
century —Ecological-Economic Doctrine (EED) This science is at the beginning stage
of its development.

On the one hand, it will not be fair to complain on the lackesearch and pub-
lications in the sphere &ED. A large number of publications concerning this subjec
appeared both in the West and in transitional countrieexny others, in 1998 the First
World Congress of Ecologists Economists took plac&/émice and the Society of
Ecologists Economists was organized in San Francisco. Ootliee handEED still
has not turned into an integral part of economic theory hs a negative influence on
the solution of practical tasks in the preservation oktihéronment andustainable de-
velopment In all economic theory textbooks environmental expenséslasses are
treated as external factors in respect to economy alugtiial activity, that contradicts
the reality of our time.

The new economic theory of the 21st century must iateen the ecological
imperative. The ecological requirements and unavoidablegical limitations must
transfix almost all aspects of the new economic theory.

Scientific-technological progress gives rise to both problamd opportunities.
The problems are connected with the application of m&thods of production, its in-
fluence both the environment and the quality and quasitibatural resources. The cen-
tral problem in this context is the problem of preservatimhimprovement of the qual-
ity of environment, as well as the rational use, pratectind regeneration of natural re-
sources, as a basis for material production with theosustainable development.
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Considerable worsening of the ecological situation at globgional, and local
levels has provoked a new way of ecological-econoniikitig. It is quite clear that
nowadays it is unacceptable to act in accordance withtitraali views of man's influ-
ence on the environment, and traditional methods for eaduproduction-economic
activity. It is necessary to develop new methods for d@keluation of production-
economic activity, which are sensitive to the growing infieee of the economy on its
environment.

The decisions of the UN Conference on the Environnagt Development
(Rio-92) also imposes certain obligations upon us. The Ri@&nference documents
are the result of scientific research work done byeatgnumber of specialists from all
the countries of the world. The first UN Conferencetlmm problems of environmental
protection, which took place in Stockholm in 1972, carcdmesidered as the beginning
of the work on these fundamental issues. Between the 'I8ibk72" and the "Rio-92"
conferences there took place a number of other irttenah forums on the different as-
pects of these problems. Much has been published timgishus closer to the under-
standing of current ecological-economic problems.

The report of the World Commission on the Environtnand Development
(1987), prepared by a team of authors headed byHarem Brundtland, became an out-
standing publication on these problems. This reyas prepared for the UN General As-
sembly and was conditionally entitled "The GlobaldgPam of Changes". It envisaged the
development of long-term strategies in the sphérengironmental protection and pro-
posed changes to ensure sustainable developm#re planet up to 2000 and beyond.

The report of the Brundtland Commission was passedeaUth General As-
sembly Session in 1987 and was recommended for appilidayi all member countries
of the UNJ2]. In fact, this report became a conceptual basis fodtltements, which
were passed later at the Rio-92 Conference. This regpesented the concept of sus-
tainable development, which was declared at the RiG&nference.

Ecological-Economic Doctrine in Modern Economic Thery

The limited framework of this paper does not allow tecdss this important ar-
gument in details. Thus | would like to turn the rexgl attention only to the key state-
ments of the classic, neoclassic and modem economicythebich | propose to sup-
plement with ecological imperatives.

Firstly, it concerns the statement of economic theory aboeg ttactors of pro-
duction: labor, capital and natural resources. Each etiergystem has to deal with a
dilemma of making choices, deciding which kind of gotmiproduce, how they should
be produced, who should perform the tasks, which tsistald be performed and who
will be the customer of the results. The scarcity of tkeurces dictates the necessity of
each choice. The first choice is the kind of goods teroeeluced. In the modern eco-
nomic system the quantity of the produced goods and ssrigémmense. But it is still
impossible to produce as many goods as people wouwddilbe produced because of
the scarcity of the resources.

For the convenience, the productive resources are uslinvliied into three ma-
jor categories, which are called the production factoahok includes all production
costs which people originate in the course of their nlaseund intellectual activity.

According to traditional definition, capital includel productive resources cre-
ated by people: instruments, machines, infrastructureelsas non-material things such
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as computer software, etc. But | will argue that the iinganf "capital” needs to be
broadened to include not only what was created bylpebpt also environmental condi-
tions in which the production of goods and services fdake (e.g., many-sided useful
functions of the forest as a natural phenomenon: priotiuct oxygen, regulation of wa-
ter and climate, protection of soil from erosion, €f¢)e term "natural resources" means
everything that can be used in its natural state (withowtepsing) for the production
purposes, e.g. fertile lands, land parcels for coostm purposes, forests, minerals.

The meaning of this third factor of production was clggontinuously since
the times of William Pett[1]. If William Petti was saying that "labor" is the fathadr
"wealth” and "land" is its mother, then the modem eatsts have broadened the
meaning of land' and call it "natural resources".

In my view, the time has come to deepen the meaning fewvther. In the new
conditions of aggravating ecological situation both atore and at global levels, it
would be expedient for the economists to reconsider tews of the third factor in
production. Apparently it will be necessary to distinguisithim existing economic the-
ory the fourth factor of production — the Living EnvirommeThis fourth factor will in-
clude both natural resources and the environment, that isothponents of the bio-
sphere not having direct involvement in the production ggedut without which the
production, life itself and proper quality of air, soil, wateea water, sun radiation are
not possible.

If we look at the factors of production from this new pahview, another im-
portant definition of economic theory — "opportunity cosill wcquire even deeper
meaning.

"Opportunity cost" is the cost of the production of goodservices, which is
measured from the point of view of the lost opportunityefforming the best out of
the possible alternative types of activity requiring theesamount of time or the same
resources. As the resources used in production cowkl teen used somewhere else,
the production of any type of goods would result mlthst opportunity to produce other
types of goods.

It is important to use the meaning of "opportunity costthoosing the best ap-
plications for the scarce resources in one or ana#gton (country), taking into con-
sideration not only economic but also ecological requiremént#s own turn, this
could help to turn the so-called externalities into the ialeeffects of the economic
system. According to the accepted economic definitiondhma texternalities” means
the effects, not reflected in the cost, of the produatioconsumption of a good, which
influence on its customers or sellers.

Environmental pollution is a classic example of an externdiitfigure 1 exter-
nalities are shown as the negative ecological effect caysbdrban activity. Accord-
ing to the approach used by traditional economics all eaabegffects given in figure 1
need to be treated as externalities in respect oé¢baomic system. According to the
EED, part of these effects are internal effects of the @mdnhuman activity. Why are
they internal? They are internal because without theiraappee the production is not
possible.

For example, there is a certain indispensable commodityhichvproduction is
vital because of the existing demand for it and its irreplaleenature. The technology
of its production may not be the best possible one bubitheavailable. In this situa-
tion, the environmental pollution occurring in the procesthefproduction will be not
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the external but internal effect of the given technolaigicocess. This effect has to be
treated not as external, but as an internal one becapsesant, the cause of its occur-
rence could not be eliminated. In this case, the negatolegical effect' compensation

costs have to be included in the self-cost of the produesonell as in the price of the

goods. This can be explained by the fact that the negatblegical effect accompany-

ing the production is being caused by the objective catissequence relationships be-
tween the production of goods and environmental potiut

The above mentioned represents the major differenaeebatthe approaches
for the evaluation of environmental protection used in epcéd economics and in tra-
ditional economic theory.

However, | have to specify, that the given effect diypon has to be treated as
the "internal" one only if it could not have been avoidéthe expense of the sum, not
exceeding the size of the alternative ¢dkt If the pollution could have been avoided or
lessened, e.g. by using different technology for tloelyction of the same product, then
the smaller or zero ecological effect caused by thdymtion will turn into an external
one and thus should not be included in the self-costnidans for the compensation of
the results of such external negative ecological effeatildhcome not from the con-
sumer of the product, but from the benefits of the peced-polluter.

The problem of "externalities” is a complex one and khbe considered not
only from the point of view oEED but also from the point of view of general Eco-
nomic Theory, as externalities and public goods are inogigsseen as some of the
reasons for market failure.

The problems oEED in modern Economic theory have to include the corre-
sponding changes in the sections of economic theoighvdre dealing with: structure
of the fiscal (tax) politics; offer and demand; consustarice; costs and losses; pricing
at the resource markets; capital and natural resourcketeatheory of the public
choice; externalities and economic problems of the envirotaherotection; Interna-
tional economic activity, international trade and tradéipsl

Unity and Contradictions of the Ecological and Econmic systems

Economy and ecology possess the same linguistic roatcdnteections also ex-
ist between these two systems. In the second half &fQtiecentury these interconnec-
tions have became so obvious that nowadays it is widegptext that it is reasonable to
consider economic and ecological systems as a integoldgéral economic system.
Such a postulate is easiest to understand at a macroecdawehidn the long term any
society has to pay for the negative ecological consemse caused by the production-
economic activity of enterprises and firms of differentnishees of the economy. The
costs of environmental protection, the treatment of @ water, as well as soils and
other components of the biosphere are currently coweeedly from the state budgets
in Ukraine and in other transitional countries. At preséims and enterprises do not
bear direct responsibility for the environmental degtiath and other negative ecologi-
cal consequences of their activity. This results in envienmai protection being the
concern of the state, society and taxpayers, not for thevamental polluter.

The unity of the ecological-economic system is more difffito understand at a
microeconomic level. Microeconomics, which studies thivie of small economic
structures does not accept such a unity. Ecological costesses are treated as exter-
nal to the activity of households and firms. Moreoberyseholds, firms are not willing
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to include these expenditures in the cost of their prooly, as this therefore increases
the price of products and decreases competitivenessicome.

EED assumes the organic unity of the ecological economicreyst¢h at mac-
roeconomic and microeconomic levels. It reveals the reaisions between economic
requirements and ecological imperatives and finds tagsvef overcoming these ten-
sions both at the sector and territorial levels. Also, il¢de argued that the economic
system is more dependent on the ecological one tharveisa.

The problem has been stated in the following terms: "Antesyss developing
at the expense of the environment. In any environmerit, asuper-system, the com-
pensatory reactions, able to sustain its homeostaz.easrajed. Until the intensity of
the destruction is less or equals the environment's cagacitithstand them, the de-
velopment continues "conflict-free”. However, when tlestrlction exceeds construc-
tive processes, the crisis of the relations between gtersyand its environment occurs.
And, as in the "system-environment" the first componbwmys depends on the second,
the destruction of the environment inevitably turns intcatastrophe for the system.
Hence, the nature — the living environment — is of tsglalue. The loss of the living
environment would mean the death for all the people, awduld happen "before the
nature would die" (Reymers, 1980:[3).

The cause-consequence relations interconnect econothiecafogical subsys-
tems of the general system. Development, stabilization egchdation of each one of
these subsystems, influences the other. Moreover, digra of the ecological subsys-
tem always implies degradation of the economic subsysiée degradation of both
subsystems may happen either simultaneously or the méosobsystem may survive
the ecological one for some time. Those, who don'ize#he importance of the cause-
consequence relations between economic and ecologicgysseims, will, however,
eventually suffer the consequences. Continuing prazluctespite the degradation of
ecological subsystem will inevitably lead to the collapse @&itonomic subsystem.

Environment and Natural Resources in the Integral Eological Economic
System

The environment includes the next main components ofittsplere: land, wa-
ter, fossils, vegetation and the animal world, and air spetee environment includes
man himself, who is a part of living nature.

The environment can be divided into life support sesvexed natural resources,
which represent the potential raw material base foeni@tproduction. Life support ser-
vices and natural resources form the integral natural iaabesis for both the economic
and ecological systems. However, the traditional ecameystem is interested only in
natural resources, which represents the present artigbt@w material base for the dif-
ferent branches of economy. As for the non-resococeponents of environment (such
as solar radiation, air, water, and other componerttsedbiosphere, that are not used di-
rectly in the production process), they are considaseeiternal to the economic system.
However, the environment including life support sersjgatural resources and mankind
constitutes an integral ecological system at all scatgsbal, regional, and local.

Life support services suffer considerable damage dtleetproductive activities
of man, both through pollution and through extractiorrasf materials. Disregarding
the life support services component results in a noonatuse and depletion of the
natural resources component and causes a decrethselamg-run ecological potential
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of the whole ecological system. Thus, the economic systeuld include not only the
resource part of the biosphere but the life supmxtices as well. Sometimes it is prac-
tically impossible to distinguish between life support sesviaad natural resources
since the same components of the biosphere (e.gidagticulture and in forestry) act
simultaneously in both. But the division into two componeninortant from a meth-
odological point of view. Therefore life support systeam, ecological system, should
become a priority from the point of view of ensuringtainable development.

Natural resources and life support services should bsidemed within the
framework of the integral ecological-economic systeimesSeE components are integral
parts of the economic process of material goods produatiovell as important factors
in forming GNP and the national wealth.

The use of the environment should be understood asefdhd process of ra-
tional use, protection, and regeneration of twofold comets of material production —
life support services and natural resources (figure 1).

Use <
A
Y
Environment
(life support | Protection < Natural Resources
services)
y A A
v
Regeneration

Figure 1. Ecosystem Management Model

The interaction of two life-ensuring systems — economicemradogical — in the
production of goods and services is accompanied ngtlpnh desirabl@conomicre-
sult but also by an attendaettologicalone.

Ecological effectsnean any changes in quality of the living environment dis we
as in the quantity and quality of natural resourcepats and time. Such changes may
be either positive or negative in character — improvememtoosening of the natural
conditions of life, increase or decrease of the nht@sources quantity and quality.
Ecological effects influence or can have future inflceeon the economic results of ma-
terial production and on the non-production sphere.

Ecological effects are characterized, at least, by @inators (table 1).

The classification, given in table 1 has practical sigaifae. It allows us to de-
fine the character of ecological effects and to undemskessary measures to prevent
undesirable ones. The most dangerous effects are atedcas non-forecasted ones,
which can arise unexpectedly, inflicting great losses tea@momic system and even
causing victims.
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Table 1. Classification of Ecological Effects

Deg?;ggtg of Type of effects (negative or positive)
1. Origin natural (happening for natural artificial (caused by human activifly)
reasons)
2. Forms of obvious (visible or outwardly hidden (concealed, not perceptibfe

|manifestation  |perceptible) or seen outwardly)

3. Possibility of [measurable (the one which could beon-measurable (cannot be
quantitative measured quantitatively) measured quantitatively)
evaluation
4. Character of |spontaneously turning into econonindirectly connected with achievir]
interdependencgeffect (directly transformed) economic effect, mediate (indireg

with economic transformed)
effect
5. Time lag coinciding in time with the not coinciding in time with the
achievement of economic effect |achievement of economic effect
6. Possibility to [reversible non-reversible*
|reverse
7. Durability short-term long-term
8. Possibility to |can be forecasted can not be forecasted
|foresee
9. Scale local and regional global
10. Motivation [ deliberate unintentional

* — only negative

There are ten pairs of effects in table 1. Taking intcsiclamation the fact that
they can be either negative or positive total number ig/thine. All of them are dy-
namic and can transform into each other. Effects ofralatuigin could be produced by
human labor (artificially). For example, fish can be bmaturally as well as artificially.
Hidden ecological effects become evident with time and versa — the evident one
can become hidden. An ecological effect, which is at ptesaly indirectly connected
with the achievement of economic results in productionptoow can have direct in-
fluence on the economic results of this production.

Ecological Costs

Ecological costsare the total combination of expenses and losses isptiere
of natural resource use, protection and regenerationgkhssvin environment protec-
tion. This is one of the fundamental notion€Ea&D.

Ecological costs of material production and non-productjiirere include:

« direct costs of environmental protection, treatmefntir and water, lands, and other
components of the living environment;

« costs of timely quality regeneration of the degdhlil@ng environment;

» losses connected with irreversible negative effectsthe environment, quantity and
quality of natural resources;

» losses connected with the necessity of reservingrisironmental protective purposes
objects of nature, which could be exploited andbyieal economic effects;

 additional costs in connection with the developn@fmatural resources under worsen-
ing conditions and resources remote from the ceifedirect consumption;

- relatively high costs of processing secondary amddrade raw materials into commod-
ity products in order to save the good quality raaterials;

« costs of extended regeneration of renewable natesalurces, as well as for research
and the creation of substitutes for non-renewadseurces;
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« general costs of fundamental and applied scientearch and design works in the
sphere of the living environment and natural resesirformal and non-formal ecologi-
cal education of the population.

Due to the worsening of global and regional ecologicabsdus, ecological
costs have tended to increase both on the nationallabal gcale. One may assert that
there exists an economic law of the increase of gumb costs to society. The law
states that there is an inevitable increase in space andftiime aosts of material pro-
duction, the non-production sphere on the protection, arse regeneration of natural
resources and quality of the living environment.

The economic law on the increase of the ecological codteteociety reflects
objective cause-consequence relations existing betwedevitleof intensity of natural
resource use, the level of environmental pollution and dthers of ecological system
degradation on the one hand, and the necessity of aiecompensatory expenditures
for the regeneration of life support services and natasalurces, on the other hand.

The effect of this law is preconditioned by the fact that ctivity can function
without utilizing the natural resources of the planet aitdout having some environ-
mental impact. Therefore, in the process of mankindieldpment, there arises the ne-
cessity for an increasing expenditure of money for giodd purposes.

Ignoring the influence of this law on the economic systesnlts in the degrada-
tion of the quality of life support services, in thepldtion of the natural resources and
finally in the need for new ecological expenditures to cainthe increased probability
of ecological losses. Thus, socioeconomic impoverishnodiotrfs. Application of this
law in social practice at the global, national, regional, landl levels is a prerequisite
for balance between ecological and economic systanasfor sustainable development.

The law would appeared to be confirmed by empiricalendd, which demon-
strates the relationship between intensity of the use ofataksources, the quality of
life support services, and quality of human life itself. Taig will be in effect until the
reasons for its existence, such as noncompensible usgunél resources and noncom-
pensible destructive changes in the living environment, pédee. It is possible to de-
crease its effect by optimizing the interaction between theetyoand nature. This re-
quires agreed actions at regional and global scalesdbr for such actions to become a
reality, it is necessary to replace the traditional econonitierion of the evaluation of
efficiency in production by a unified ecological-economic.one

In accordance with this law "ecological costs" shouldnbiided into the list of
production expenditures. "Ecological costs" in the strectfrthe cost of production
and services can perform a double function. First ofitatlan forestall anti-ecological
economic activity and stimulate rational use, protection,ragdneration of natural re-
sources. Secondly, it can become a source of thenmispment of the funds, directed at
the financing of the environmental protection and developwimew ecologically safe
technologies.

Principles for the Ecological Economic Evaluation bEnvironment and Natural
Resources

The depletion of natural resources implies loss of ewdb potential, which it
will be necessary to renew in the future. It is also inspiiee degradation of the life sup-
port services, which would have to be improved aettpense of future investments.
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The goals of preventing the loss of ecological potentidl @achieving sustain-
able development may be reached by two ways. The fifst iwing the production
technology into correspondence with ecological imperaticeprovide it with ecologi-
cal orientation, and to structurally entwine ecologicatdiecin the fabric of the corre-
sponding technologies. The second is goal-oriented emvé@ntal protection activity.
These often overlap. In particular this overlap takeseplaextractive branches of in-
dustry, in agriculture, forestry, water management, dsaseother spheres of produc-
tion activity connected with the use and regenerationatfiral resources. Complete
unification of these two ways will, in the future, beconmeear stage in the development
of human civilization. In order to achieve this, we shdagdyuided by principles for the
eco-economic evaluation of life support services and naesaurces:

« The principle of complexity: the registration andiation of all interdependencies be-
tween life support services and natural resourcetffierent territories and in their rela-
tionship.

« The prl?nciple of scarcity: weighting the relativeagcity of individual components and
conditions of life support services and naturabueses. In accordance with the re-
guirements of this principle a comparatively highaight is given to the irreplaceable,
non-transportable life support services and resajras well as conditions and re-
sources, which are in shorter supply in comparisitin others.

« The principle of the regional differentiation: thidich envisages the different levels of
evaluation of the qualitatively identical condit®af the living environment and natural
resources (space evaluation).

« The principle of evolution: evaluations and forésashould take into account possible
changes in ecological and economic conditions taréu This can affect the relative
scarcity of individual ecological services and maltwesources.

- The principle of feedbacks: taking into accountroecang effects (negative ecological
effects).

This implies consideration in economic calculations of the atutfluence of
economic activities on life support services and natessdurces and vice versa.

Criterion of the Ecological Economic Effectivenessf the Human Activity

Production of goods and services toward to satisfying itha and social needs
on the one hand, and the desire to maintain ecologioditmms on the other hand, im-
plies a new economic category — ecological economecéfeness. lllustratively, the re-
lationship between economic effects and ecological effestsown on figure 2.

X axe — scale for the ecological effect (Ex);

Y axe — scale for the economic effect (Ey);

NM — discriminate of the positive and negative ecologgainomic (E-E) ef-

fect;

OR - vector of the optimal E-E effect;

Xl, X2, X3, X4, X5/ YI, Y2, Y3, Y4, Y5 — types of thaypothetical money
value of the ecological economic effect in productotivity.

On the ordinate axis — economic effects, on the absaiisa— ecological ef-
fects. This illustrates the notion of ecological economieatifeness.

Integral ecological-economic effect of the living enviromtand natural re-
sources as well as of other production-economic aciivigy algebraic sum of two dif-
ferent in nature effects — traditional economic and edcdbgnes. These effects are
achieved, as a rule, with a different lag and, only inesoases, simultaneously. Usually
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traditional economic effect is positive while ecological @oeld be both positive and
negative. The negative effect is the most urgent one.
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Figure 2. Graphic Interpretation of Ecological Ecaymic Effectiveness of the Human Activity

The ecological effect reflects changes, in space and tifhtiée support services
and natural resources under the influence of differertbife. These changes may have
both positive and negative character — improvement oremorg of man's life condi-
tions, increase or decrease of the quantity and qudlitgtural resources.

The ecological-economic effect is based on the net edonefifiect of the pro-
duction-economic activity minus ecological costs and losBes.notion of ecological
economic effectiveness equally corresponds to the alewent laws of society and na-
ture and therefore satisfies the principle of sustainabteldpment.

A rough measure of ecological economic effectiveriesbe ratio of the grade
of the integral ecological economic effect of the produmegoonomic activity to the
sum of traditional economic and ecological expenditure® Trtegral ecological-
economic effect, achieved at minimum social costingnigmportant factor in sustain-
able development. The criterion for the efficiency nfeeconomic system is the maxi-
mization of the integral ecological-economic effect.

A sample numerical example follows. Hypothetical evaluatal the eco-
economic efficiency is carried out by means of the fieet scale in table 2.

Table 2. Ecological-economic evaluation of possibiriants of choice of conditions

No. of Variant chosen Analytical evaluation of conditions I
variant Natural resources use Environment protectign
1 INEXPEDIENT Ey-Ex<0 -Ey>Ex
EXTREMELY _ —
2 PERMISSIBLE Ey-Ex=0 “By=Ex
3 SATISFACTORY Ey-Ex>0 -Ey=0
4 OPTIMAL Ex=Ey Ey=Ex
5 ATYPICAL Ex>Ey Ey>Ex
28 Exo10ro-exoHOMiYHe BYEHHSI: BUTOKH, IIP00JIeMH, NepCleKTHBH

HaykoBuii Bicuuk, 2002,Bun. 12.1

The mathematical formulas for the evaluation of diffiérypes of production
activity, given in the table 2 are presented in the hygimal money value form in the
table 3.

Table 3. Money value of the annual ecological ecomic effect in production activity,
hypothetical units

No. of Hypothetical value of the ecological economic effec
variant Natural resources use Environment protection
Ex1=-14 ExI=10
1 Eyl=10 Eyl=-14
2Exy=-4 2Exy=-4
Ex2=-10 Ex2=10
2 Ey2=10 Ey2=-10
2Exy=0 2Exy=0
ExS=0 Ex3=10
3 Ey3=10 Ey3=0
2Exy=10 2Exy=10
Ex4= 10 Ex4= 10
4 Ey4=10 Ey4= 10
2Exy= 20 2Exy= 20
Ex5= 14 Ex5= 10
5 Ey5=10 Ey5= 14
2Exy=24 2Exy= 24

Supposedly, there are five hypothetical variants of teldgies for the produc-
tion of some product. In the real life the number of thgges could be numerous. If we
calculate the results of production activity of the fawtording to the traditional crite-
rion of economic efficiency, then the economic effecirofill five types of activity,
given in table 2, will be equal in value — 10 hypotheticdtisun

In the traditional input-output formula of calculating fit® (benefits) does not
matter for the firm which variant of technology to use:

« the technology polluting environment, worsening thelity of ecosystems or even

damaging it (variant 1);

- the technology having less negative influence enehvironment and producing bene-

fits equal to ecological losses (variant 2);

« the technology having no visible negative influecethe environment and producing

net benefits without ecological losses (variant 3);

« the technology doubling the integral ecologicalremuic effect due to improving the

quality of environment in the course of product{eariant 4);

» the ecological technology causing larger positigel@gical effect than the traditional

economic one (variant 5).

As | have mentioned before, in the traditional criterion, it @sako difference
for the firm which variant of technology will produce 1@pbthetical units. But, if we
use the new ecological economic criterion, which is thyedemcept of théeED, then it
will turn out that public efficiency (net efficiency) of tlee$ variants of technologies
will be far from equal.

In the first variant of production 10 hypothetical unitsbehefits for the firm
will turn out into 4 hypothetical units losses for the soc{édple 2). This happens be-
cause to compensate for ecological losses, caused byatidst of technology, the so-
ciety will have to spend 14 hypothetical units. The benefitie firm are 10 hypotheti-
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cal units, but the losses to the society are 14 hypotheinits. The difference accord-
ing to ecological economic criterion is 10 - 14 = - 4,

In the second technological variant 10 hypothetical wifiteenefits will turn out
into zero benefits for the society. All the benefits shdwdde been spend to compensate
for ecological losses, caused by the production activitheffirm. So the future eco-
logical costs to the society will be equal to the benefitthe firm. The difference ac-
cording to ecological economic criterion is 10 - 10 = 0.

In the third technological variant the benefits of the firm bé real, as its activ-
ity have not caused ecological losses. The benefits dirthewill not cause any losses
to the society, as there will be no ecological losshs.difference according to ecologi-
cal economic criterion is 10 - 0 = 10.

The fourth variant is even better, it could be called thmift@l" one, as it satis-
fies both ecological and economic requirements. Howetés,extremely difficult to
achieve this variant of technology in the real life. In trasiant the benefits cause the
equal positive ecological effect. The difference accordlingcological economic crite-
rion is 10 + 10 = 20. This fourth variant satisfies the¢asnable development principle
announced by Rio-92. This variant of technologies shoeld final goal for the indi-
vidual subjects of national economics (firms), internatiditahs as well as for the
countries as it provides for long term sustainable secianomic development.

And, finally, the fifth variant — atypical — is theoretically pitde. In this case
the positive ecological effect exceeds the traditionahecic one. The difference ac-
cording to ecological economic criterion is 10 + 14 = 24,

Conclusions

The major task oEED is to understand organic unity of economic and ecologi-
cal systems, to explain their interconnection and interdegmeed as well as their con-
tradictions and conflicts.

EED is a relatively new educational discipline, which studies these-
consequence relations and interdependence between écaurecological systems.
It attempts to scientifically explain these relations and thandr forces behind local,
regional and global ecological crises. By applying tlethods of natural, engineering
and social scienceSED attempts to find the interconnection between these csen
and the human intellectual ability to ensure sustainable devetdpBustainable devel-
opment could be achieved by stimulating preventive pioteof the environment, by
"ecologization" of all the spheres of material productenwell as meeting ecological
imperatives in all spheres of human activity. In ordeac¢bieve sustainable develop-
ment ecological effects should be included in the assrgseconomic choice&ED
points out the ways in which an economic incentives syst@y prevent environmental
damage. It also suggests the possibility of compensétiothe inevitable ecological
damages without the violation of environmental legislatiimese damages should be
compensated by the responsible industrial and commeraiatstes. ThusEED pro-
vides ways for achieving the goalssustainable development.

If we truly seek the Sustainable Development called fahenAgenda for the
Twenty first Century — we must turn away from the tradaiaconomic thinking of the
twentieth century and begin to train the economiste@hew era, economist-ecologists
enabled to communicate with each other throughout thiglwor
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David N. Bengston

NATURAL RESOURCE MANAGEMENT IN AN AGE OF LIMITS: AN
ECOLOGICAL ECONOMICS PERSPECTIVE

"A great change in our stewardship of the eartd #re life on it is required"
Union of Concerned Scientists, World
Scientists' Warning to Humanity, 1993

Adapting to change

Adapting to change has long been the greatest challéngatural resource
management. The history of conservation is a historysgforeding to changing social,
economic, political, technological and environmental conati’Gome examples from
conservation history in the United States illustrate this pdiné early conservation
movement in the U.S. — at the turn of the last centuwas in part a response to un-
regulated, destructive and unsustainable exploitationre§faesources and opposition
to that exploitation by a small group of conservation leafldays 1959). One of the re-
sults of this movement was the establishment of the Wi®sEService and creation of
the U.S. National Forest System. Another example is therrdag environmental leg-
islation of the 1960s and 70s, including the Wildernegsoh@964, the National Envi-
ronmental Policy Act of 1969, the Endangered SpeciesoA&073, and the National
Forest Management Act of 1976. These environmental ladsregulations were re-
sponses to growing perceptions of environmental declidechanging environmental
attitudes and values.

The rise of ecosystem management as an alternative mbétalest manage-
ment is the most recent example of adaptation to the chasgaig and environmental
context. Ecosystem management has been widely advoaatad'new" approach to
natural resource management (Bengston 1994, BengstioReen 2001), although many
of its core elements can be traced back to the 19204 380s to Aldo Leopold and a
few other visionary ecologists (Grumbine 1994, Flader 1994

But what is ecosystem management? Definitions of atesy management
have often been so broad and inclusive that they praimibe all things to all people.
Ecosystem management is often characterized as emphasigifglowing goals and
means of implementation: Maintaining social, economic aodystem health and sus-
tainability; incorporating social values and human usesuaim) adaptive management
and a collaborative approach to planning and manage(™ore 1996, Corter and
Moote 1999). These characteristics in many ways reflspbresiveness to changing so-
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