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Abstract. Ecological economics assumes the organic unity of the ecological economic system
both at macroeconomic and microeconomic levels. It reveals the main tensions between economic re-
quirements and ecological imperatives and finds the ways of overcoming these tensions both at the
sector and territorial levels. Natural resources and ecosystem services should be considered within the
framework of the unified ecological economic system. The human use of the environment should be
understood as a threefold process of sustainable use, protection, and regeneration of the ecological eco-
nomic system. The goals of preventing the loss of ecological potential and achieving sustainable de-
velopment may be reached by two ways: the first is to bring the production technology into correspon-
dence with ecological imperatives; the second is goal-oriented environmental protection activity. The
ecological-economic effect is based on the net economic effect of the production-economic activity
minus ecological costs and losses. The notion of «ecological economic cost-effectiveness» equally
corresponds to the development laws of society and nature and therefore satisfies the principle of
sustainable development. Forest presents a very good model for the eco-economic system. The
problem of ecological economic cost-effectiveness in forestry is so complex that the approach used to
solve it can illustrate the possible ways of ecological economic problems solving in general.

Introduction. Economy and ecology do not just possess the same linguistic root.
Interconnections exist between these two systems also. In the second half of the 20th
century these interconnections have became so obvious that nowadays it is widely
accepted that it is reasonable to consider economic and ecological systems as a unified
ecological economic system. Such a postulate is easiest to understand at a
macroeconomic level. In the long term any society has to pay for the negative
ecological consequences, caused by the production-economic activity of enterprises and
firms of different branches of the economy [3-12]. The costs of environmental
protection, the treatment of air and water, as well as soils and other components of the
biosphere are currently covered mainly from the state budgets in Ukraine and in other
transitional countries. At present, firms and enterprises do not bear direct responsibility
for the environmental degradation and other negative ecological consequences of their
activity. This results in environmental protection being the concern of the state, society
and taxpayers, not for the environmental polluter.

The unity of the ecological-economic system is more difficult to understand at a
microeconomic level. Microeconomics, which studies the activity of small economic
structures — households, firms and governmental agencies — does not accept such a
unity. Ecological costs and losses are treated as external to the activity of households
and firms. Moreover, household, firms are not willing to include these expenditures in
the cost of their production, as this therefore increases the price of products and
decreases competitiveness and income.

Ecological economics assumes the organic unity of the ecological economic system both
at macroeconomic and microeconomic levels. It reveals the main tensions between economic
requirements and ecological imperatives and finds the ways of overcoming these tensions both
at the sectoral and territorial levels. Also, it could be argued that the economic system is more
dependent on the ecological one than vise versa [2].



The problem has been stated in the following terms: «Any system is developing
at the expense of the environment. In any environment, as in a supersystem, the
compensatory reactions, able to sustain its destroyed homeostasis, are generated. Until
the intensity of the destruction is less or equals the environment's capacity to withstand
them, the development continues «conflict-free». However, when the destruction
exceeds constructive processes, the crisis of the relations between the system and its
environment occurs. And, as in the «system-environment» the first component always
depends on the second, the destruction of the environment inevitably turns into a
catastrophe for the system. Hence, the nature — the environment of life for mankind — is
of highest value. The loss of the environment of life would mean the death for all the
people, and it would happen «before the nature would die» [1].

The cause-consequence relations interconnect economic and ecological subsys-
tems of the general system. Development, stabilization and degradation of each one of
these subsystems, influences the other. Moreover, degradation of the ecological subsys-
tem always implies degradation of the economic subsystem. The degradation of both
subsystems may happen either simultaneously or the economic subsystem may survive
the ecological one for some time. Those who don't realize the importance of the cause-
consequence relations between economic and ecological subsystems, will, however,
eventually suffer the consequences. Continuing production despite the degradation of
ecological subsystem will inevitably lead to the collapse of the economic subsystem.

Environment and Natural Resources in the Unified Ecological Economic
System. The environment includes all five main components of the biosphere: land,
water, fossils, plant and the animal kingdoms, and air space. The environment includes
man himself, who is a part of living nature. The environment can be divided into life
support services and natural resources which represent the potential raw material base
for material production. Life support services of life and natural resources form the uni-
fied natural material basis for both the economic and ecological systems [8-12]. How-
ever, a traditional economic system is interested only in natural resources, which repre-
sents the present or potential raw material base for the different branches of economy.
As for the non-resource components of environment (such as solar radiation, air, water,
and other components of the biosphere that are not used directly in the production pro-
cess, they are considered to external to the economic system). However, the environment,
including life support services, natural resources and a mankind, makes up a unified ecologi-
cal system at all scales- global, regional, and local.

Disregarding the life support services component results in a non-rational use and
depletion of the natural resources component and causes a decrease in the long-run
ecological potential, of the whole ecological system. Thus, the economic system should
include not only the resource part of the biosphere but the life support services as well.

Sometimes it is practically impossible to distinguish between life support services
and natural resources since the same components of the biosphere (e.g. land in
agriculture and in forestry) act simultaneously in both. But the division into two
components is important from a methodological point of view.

It 1s important to underline the fact that life support services are connected with
the economic system not only by cause-consequence relations. The life support system
also acts as a supersystem in relationship to the economic system [1]. That is life
support system, as ecological systems, should become a priority from the point of view
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of ensuring sustainable development. Natural resources and life support services should
be considered within the framework of the unified ecological-economic system. These
components are integral parts of the economic process of material goods production as
well as important factors in forming GNP and the national wealth.

Life support services suffer considerable damage due to the productive activities
of man, both through pollution and through extraction of raw materials. The human use
of the environment should be understood as a threefold process (fig.1) of sustainable
use, protection, and regeneration of the components of production — life support
services and natural resources (the ecological economic system).
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Natural Resources
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Fig. 1. Environment and nature resource use system

In ecological economic system economic system always depends from ecological
system (fig. 2). Each subsystem goes through the development, stabilization and degra-
dation finally. The degradation of ecological subsystem (as result of human activity or
under influence of natural factors) leads finally to the degradation of economic system.
Therefore it is important to avoid the degradation of ecological subsystem of ecological
economic system. It's a condition for sustainable development of any territory.
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Fig. 2. Structure of ecological economic system

For our opinion, new models of the economy development should be developed
and implemented on the basis of theory of ecological economics about a unity of
ecological and economic system. There are unity, contradictions, interrelations, and
interdependences among economic system and ecological system which calls greening
of economic theory and economic rethinking of ecology and other natural sciences.

Effects of the Interaction of Economic and Ecological Systems and Their
Classification. The interaction of the two life-ensuring systems — economic and eco-
logical — in the production of goods and services is accompanied not only by a desirable
economic result but also by an attendant ecological one. Ecological effects mean any
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changes in quality of the environment of life as well as in the quantity and quality of

natural resources, in space and time. Such changes may be either positive or negative in

character — improvement or worsening of the natural conditions of life, increase or

decrease of the natural resources quantity and quality. Ecological effects influence or

can have future influence on the economic results of material production and on the

non-production sphere.

Ecological effects are characterized by, at least, eight indicators:

origin (natural or technological);

form of manifestation (obvious or concealed);

possibility of quantitative measurement (measurable or non-measurable);

character of interdependence with a traditional economic effect;

possibility of forecast (forecasted or non-forecasted);

possibility of the return to status quo (reversible or irreversible);

time lag;

duration.

The most dangerous effects are concealed as non-forecasted ones which can arise

unexpectedly, inflicting great losses to an economic system and even causing victims.
The classification given in table 4.1 has a practical significance. It allows us to

define the character of ecological effects and to undertake necessary measures to

prevent undesirable ecological effects.

Table 1. Classification of ecological effects

Defining principle for the pair Type of effects
of effects First (+)/(-) Second (+)/(-)
1. Origin natural artificial
(happening for natural reasons) (caused by human activity)
2. Forms of manifestation obvious (visible or outwardly  hidden (concealed, not perceptiblg
perceptible) or seen outwardly)
3. Capacity of quantitative  jmeasurable (the one which could be] non-measurable (cannot be
evaluation measured quantitatively) measured quantitatively)
4. Character of spontaneously turning into indirectly connected with
interdependence with economic effect (directly achieving economic effect
economic effect transformed) (indirectly transformed)
5. Time lag coinciding in time with the not coinciding in time with the
achievement of economic effect | achievement of economic effect
6. Capacity to reverse reversible non-reversible (only negative)
7. Durability short-term long-term
8. Possibility to foresee can be forecasted can not be forecasted
9. Scale Local and regional global
10. Motivation Deliberate unintentional

There are ten pairs of effects in fig. 3. Taking into consideration the fact that they
can be either negative or positive total number is forty. All of them are dynamic and can
transform into each other. Effects of natural origin could be produced by human labour
(artificially). Hidden ecological effects become evident with time and visa versa — the
evident one can become hidden. An ecological effect, which is at present only indirectly
connected with the achievement of economic results in production, tomorrow can have
direct influence on the economic results of this production.

Economic «Law» for Ecological Costs. Ecological costs are the total combina-
tion of expenses and losses in the sphere of environmental use and environmental pro-
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tection. This is one of the fundamental notions of ecological economics. Ecological
costs of material production and non-production sphere include:

e direct costs of environmental protection, treatment of air and water lands, and other components
of the environment of life;

e costs of timely quality regeneration of the environment of life degraded by destructive changes;

e losses connected with irreversible negative effects on the environment, quantity and quality of
natural resources;

e Josses connected with the necessity of reserving, for environmental protective purposes, objects
of nature, which could be exploited and yield real economic effects;

e additional costs in connection with the development of natural resources under worsening
conditions and resources remote from the centers of direct consumption;

o relatively high costs of processing secondary and low grade raw materials into commodity
products in order to save the good quality raw materials;

e costs of extended regeneration of renewable natural resources, as well as for research and the
creation of substitutes for non-renewable resources;

e general costs of fundamental and applied scientific-research and design works in the sphere of the
environment of life and natural resources, formal and non-formal ecological education of the population.

Due to the worsening of global and regional ecological situations, ecological
«costs» have tended to increase both on the national and global scale. One may assert
that there exists an economic «law» of the increase of ecological costs to society. The
«law» states that there is an inevitable increase in space and time of the costs of material
production, the non-production sphere on the protection, use, and regeneration of
natural resources and quality of the environment of life conditions.

The economic «law» on the increase of the ecological costs to the society reflects
objective cause-consequence relations existing between the level of intensity of natural
resource use, the level of environmental pollution and other forms of ecological system
degradation on the one hand, and the necessity of adequate compensatory expenditures
for the regeneration of life support services and natural resources, on the other hand.

The effect of this «law» is preconditioned by the fact that no activity can function
without utilizing the natural resources of the planet and without having some
environmental impact. Therefore, in the process of mankind's development, there arises
the necessity for an increasing expenditure of money for ecological purposes. Ignoring
the influence of this «law» on the economic system results in the degradation of the
quality of life support services, in the depletion of the natural resources and finally in
the need for new ecological expenditures to combat the increased probability of
ecological losses. Thus, socioeconomic impoverishment follows. Application of this
law 1n social practice at the global, national, regional, and local levels is a prerequisite
for balance between ecological and economic systems, and for sustainable development
to occur.

The law would appeared to be confirmed by empirical evidence, which demon-
strates the relationship between intensity of the use of natural resources, the quality of
life support services, and quality of human life itself. This law will be in effect until the
reasons for its existence, such as non-compensatory use of natural resources and non-
compensatory destructive changes in the environment of life, take place. It is possible to
decrease its effect by optimizing the interaction between the society and nature. This
requires agreed actions at regional and global scales. In order for such actions to
become a reality, it is necessary to replace the traditional economic criterion of the
evaluation of efficiency in production by a unified ecological-economic one.
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In accordance with this law «ecological costs» should be included into the list of
production expenditures. «Ecological costs» in the structure of the cost of production
and services can perform a double function. First of all, it can forestall anti-ecological
economic activity and stimulate rational use, protection, and regeneration of natural
resources. Secondly, it can become a source of the replenishment of the funds, directed
at the financing of the environmental protection and development of new ecologically
safe technologies.

Principles for the Ecological Economic Evaluation of Environment and
Natural Resources. The depletion of natural resources, implies loss of ecological
potential, which it will be necessary to renew in the future. It is also implies the
degradation of the life support services, which would have to be improved at the
expense of future investments. The goals of preventing the loss of ecological potential
and achieving sustainable development may be reached by two ways. The first is to
bring the production technology into correspondence with ecological imperatives, to
provide it with ecological orientation, and, to structurally entwine ecological factors in
the fabric of the corresponding technologies. The second is goal-oriented environmental
protection activity. These often overlap. In particular this overlap takes place in
extractive branches of industry, in agriculture, forestry, water management, as well as
other spheres of production activity connected with the use and regeneration of natural
resources. Complete unification of these two ways will, in the future, become a new
stage in the development of human civilization. In order to achieve this, we should be
guided by principles for the ecological economic evaluation of life support services and
natural resources — along the following times:

e The principle of complexity: the registration and evaluation of all interdependencies between life
support services and natural resources in different territories and in their relationship.

e The principle of scarcity: weighting the relative scarcity of individual components and conditions
of life support services and natural resources.

e In accordance with the requirements of these principles a comparatively higher weight is given to
the irreplaceable, non-transportable life support services and resources, as well as conditions and
resources, which are in shorter supply in comparison with others.

e The principle of the regional differentiation: this which envisages the different levels of
evaluation of the qualitatively identical conditions of the environment of life and natural resources (space
evaluation).

e The principle of evolution: evaluations and forecasts, should take into account possible changes
in ecological and economic conditions in future. This can affect the relative scarcity of individual
ecological services and natural resources.

e The principle of feedbacks: taking into account boomerang effects (negative ecological effects).

e This implies consideration in economic calculations of the mutual influence of economic
activities on life support services and natural resources and vice versa.

Criteria for the Ecological Economic Cost Effectiveness in the Natural
Resource Use. Production of goods and services toward to satisfying individual and
social needs on the one hand, and the desire to maintain ecological conditions on the
other hand, implies a new economic category — ecological economic cost-effectiveness
or «ecoeconomic cost-effectivenessy. Illustratively, the relationship between economic
effects, reflects economic activity, and ecological effects is shown on fig. 4.3 on the
coordinate axis are economic effects. On the abscissa axis — are ecological effects. This
illustrates the notion «ecoeconomic cost-effectivenessy.
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Integral ecological-economic effect of environment of life, natural resources as
well as of other production-economic activity is an algebraic sum of two different in
nature effects — traditional economic and ecological ones. These effects are achieved, as
a rule, with a different lag and, only in some cases, simultaneously. Traditional economic
effect is, as a rule, positive while ecological one could be both positive and negative. The
negative effect is the most urgent one.

The ecological effect reflects changes, in space and time, of life support services
and natural resources under the influence of different factors. These changes may have
both positive and negative character — improvement or degradation of man's life
conditions, increase or decrease of the quantity and quality of natural resources.

The ecological-economic effect is based on the net economic effect of the
production-economic activity minus ecological costs and losses. The notion of
«ecological economic cost-effectiveness» equally corresponds to the development laws of
society and nature and therefore satisfies the principle of sustainable development.

A rough measure of ecological economic cost-effectiveness is the ratio of the
value of the integral ecological-economic effect of the production-economic activity to
the sum of traditional economic and ecological expenditures.

The integral ecological-economic effect, achieved at minimum social costing, is
an important factor in susta\i{nable development.

Fig. 3. The criterion of
ecological economic ""cost
effectiveness'’ in production:
X scale — size of the
ecological effect; Y scale —
size of the economic effect;
NOM - discriminate of the
positive and negative
ecological economic (E-E)
effect; OR — vector of the
optimal E-E effect; XI, X2,
X3, X4, X5/Yl, Y2, Y3, Y4,
Y5 — types of the hypothetical
monetary value of the annual
ecological economic effect in
industrial activity.
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The criterion for the efficiency of an economic system, (that will also satisfy the
requirements for sustainable development), is the maximization of the integral
ecological-economic effect.

A sample numerical example follows. Hypothetical evaluation of the ecological
economic efficiency is carried out by means of the five-point scale in table 2.

The mathematical formulas for the evaluation of different types of production
activity given in the table 2 are presented in the simplified form in the table 3.

Supposedly, there are five hypothetical types of technologies for the production
of some product. In the real life the number of these types could be numerous. If we
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calculate the results of industrial activity of the firm according to the traditional
criterion of economic efficiency, then the annual economic effect of in all five types of
activity, given in fig. 6, will be equal in value — 1 million dollars.

Table 2. Ecological-economic evaluation of economic production activity

No. of VARIANT ANALYTICAL EVAL[IJ\]A;FIOlN OF CONI;IIT‘[‘IONS
variant chosen GENERAL atura ature
Use Conserving Use

1 INEXPEDIENT ST Exy<0 Ey-Ex<0 - Ey > Ex

2 PERMISSIBLE ST Exy=0 Ey—Ex=0 - By =Ex

3 SATISFACTORY ST Exy>0 Ey - Ex >0 “Ey=0

4 OPTIMAL >'! Exy=Ex+Ey Ex = Ey Ey = Ex

5 MONOEFFECTIVE | Y| Exy>Ex+Ey Ex > Ey Ey > Ex

Table 3. Hypothetical monetary value of the annual ecological economic effect
in industrial activity

Type of the Hypothetical value of the ecological economic effect
technologies Natural use Environmental conservation General
ExI=-1400.0 Ex1=1000.0
1 Eyl=1000.0 Eyl=-1400.0 >Exy=-800.0
2XExy=-400.0 XExy=-400.0
Ex2=-1000.0 Ex2=1000.0
2 Ey2=1000.0 Ey2=-1000.0 YExy=0
2Exy=0 2Exy=0
Ex3=0 Ex3=1000.0
3 Ey3=1000.0 Ey3=0 YExy=2000.0
2XExy=1000,.0 XExy= 1000.0
Ex4=1000.0 Ex4=1000.0
4 Ey4=1000.0 Ey4=1000.0 YExy=4000.0
XExy=2000.0 XExy=2000.0
Ex5=1400.0 Ex5=1000.0
5 Ey5=1000.0 Ey5=1400.0 YExy=4800.0
XExy= 2400.0 XExy=2400.0

In the traditional input-output formula of calculating profits (benefits) the specific
type of technology producing 1 million dollars does not matter for the firm.

It does not matter for the firm which type of technology to use:
e The technology polluting

even damaging it (type 1).
e The technology having less negative influence on the environment and producing benefits equal
to ecological losses (type 2).

e The technology having no visible

environment,

negative

worsening  the

producing net benefits without ecological losses (type 3).
e The technology doubling the unified ecological economic effect due to improving the quality of

environment in the course of production (type 4).
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e The ecological technology causing larger positive ecological effect than the
traditional economic one (type 5).

As I have mentioned before, in the traditional criterion, it makes no difference for
the firm which type of technology will produce 1 million dollars. But, if we use the new
ecological economic criterion, which is the key concept of the ecological economics,
then it will turn out that public efficiency (net efficiency) of these 5 types of
technologies will be far from equal. In the first type of production $1 million of benefits
for the firm will turn out into $ 400,000 losses for the society (see fig. 6).

This happens because to compensate for ecological losses, caused by this type of
technology, the society will have to spend $ 1,400.000. The benefits of the firm are
$1 million, but the losses to the society are $ 1,400.000. The difference according to
ecological economic criterion is 1,400.000 -1,000.000 = -400. In the second
technological type $1 million of benefits will turn out into zero benefits for the society.
All the benefits should have been spending to compensate for ecological losses, caused
by the industrial activity of the firm. So the future ecological costs to the society will be
equal to the benefits of the firm.

The difference according to ecological economic criterion is 1,000.000 —
1,000.000 = 0. In the third technological type the benefits of the firm will be real, as its
activity have not caused ecological losses. The benefits of the firm will not cause any
losses to the society, as there will be no ecological losses. The difference according to
ecological economic criterion is 1,000.000 — 0 = 1,000.000.

The fourth type is even better, it could be called the 'optimal' one, as it satisfies
both ecological and economic requirements. However, it is extremely difficult to
achieve this type of technology in the real life. In this type the benefits cause the equal
positive ecological effect. The difference according to ecological economic criterion is
1,000 000 + 1,000.000 = 2,000.000. This fourth type satisfies the sustainable develop-
ment principle announced by Ri0-92. This type of technologies should be a final goal
for the individual subjects of national economics (firms), international firms as well as
for the countries as it provides for long term sustainable social economic development.

And, finally, the fifth type is possible. In it the positive ecological effect exceeds
the traditional economic one. The difference according to ecological economic criterion
is 1,000.000 + 1,400.000 = 2,400.000.

Ecological Economic Criterions for the Evaluation of Natural Resource Use:
Forestry as a Case. Forests can be considered a biologically renewable natural
resource, i.e. they have capacity to regenerate themselves. At the same time, forest and
forest resources present a very good model for the eco-economic system.

The problem of ecological-economic cost-effectiveness of expenses in forestry is
so complex that the approach used to solve it can illustrate the possible ways of solving
ecological economic problems in general. The summary effect of investments into for-
estry can be divided into a traditional economic effect of timber sales, ecological effects
of oxygen production and water regulation, and other useful functions of the forest.
Thus, current forestry should be considered, on the one hand, as an organizationally
formed, independent branch of material production and, on the other hand, as an integral
part of the material goods production process. Understanding of these two aspects of
forestry 1s important to any of the ecological-economics analysis. Economists have
argued that the «timber age» has not come to an end yet, but that wooden raw material,
probably, will become one of the scarcest biological resources in the future. However,
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we should keep in mind that the forest is not only a source of obtaining timber. First of
all it i1s one of the most important components of the biosphere. Scientific research has
verified that forests synthesize more than 50 % of atmospheric oxygen produced by the
vegetation of the entire planet. If we add to this other functions of the forest such as its
influence on the water regime and climate and its protection of soils from erosions one
should acknowledge that forests from a young age till their maturity have a real
economic value for a society. As an independent structural component of the biosphere
and an object of the economy, forests benefits for society which are connected among
themselves as well as with the external environment. They may be divided into four
main groups presented on fig. 4. Considering forest as the DMFR system, we try to
embrace all the aggregate of its multilateral components — carriers of consumption value
— and to take into account ecological factors while evaluating their use.

Fig. 4. The forest ecological economic system: the interrelationship of potential
products and services, where D — raw material resources of wooden origin;
M — resources of non-wooden vegetable origin; F — resources of animal origin;
R — multiple useful functions (services) of the forest, its influence on the environment

Besides, one should keep in mind that DMFR system is closely connected with
the external environment, first of all with pedosphere, hydrosphere, and atmosphere.
That is why, the forest ecosystem should be considered as PHDMFRA system. All
relations in this system are fulfilled through pedosphere, ground waters, and
atmosphere. As we can see, forest, as a DMFR system is quite an obvious model for the
unification of the economic and ecological systems into a unified eco- economic
system. The process of the forest use is a mere reflection of the real process of the use,
protection, and regeneration of biologically renewable natural resources.

In the table 4 the approach to evaluation of the different types of forest
management development according to E-E criteria is illustrated.

Conclusion. Considerable worsening of the environmental situation at global,
regional, and local levels has provoked a new way of ecological-economic thinking. It is
quite clear that nowadays it is unacceptable to act in accordance with traditional views
of human influence on the environment, and traditional methods for evaluating
economic activity. It is necessary to develop new methods for the evaluation of
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economic activity which are sensitive to the growing influence of the economy on its
environment.

Table 4. Evaluation of forest management development according to E-E

criteria
Types of Analytical demands on the evaluation Evaluation of the
yP according to E-E criteria development
develop - oot
Use of Reproduction and possibilities of
ment . General
forest resources conservation forest management
T
1 Ey+Ex <0 Ex+Ey<0 ZIEEX)/ <0 Inevitable degredation
T
2 Ey+Ex=0 Ex+Ey=0 > EExy _ 0 Lack of development
r Satisfactor
n + EEx Y
3 Ey+Ex >0 Ex +Ey>0 2 By development
T
4 Ey = Ex Ex =By > EExy _ ExtEy Good development
5 Ey > Ex Ex >E ZTEEX}/ Very Good development
y y 1 > Ex+Ey y P

By applying the methods of natural and social sciences, engineering ecological
economics attempts to find the interconnection between these sciences and the human
intellectual ability to ensure sustainable development. In the future sustainable
development may be achieved by stimulating preventive protection of the environment
by ecological redesigning of all the spheres of production as well as meeting ecological
requirements in all other fields of human activity. In order to achieve sustainable
development, ecological effects should be included in the economic choices assessment.

Ecological economics points out the ways in which an economic incentives
system may prevent environmental damage. It can also suggest levels of compensation
for the inevitable ecological damages, which occur without the violation of
environmental protection legislation. These damages should be compensated by the
responsible industrial and commercial structures. Thus, ecological economics theory
provides the ways for achieving the goals of sustainable development.

Environmental problems should be solved not only by specially empowered
bodies, and relevant institutions but by society as a whole.
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Axao. HAH Ykpainu, pexmop, npog. 10.1O. Tynuuys, 0-p exon. nayk — HITY Ykpainu
MeTom0J10Ti51 OHIHIOBAHHSA €()eKTHUBHOCTI €K0JIOT0-eKOHOMIYHOI CHCTEMU

Mi €eKOHOMIYHOIO Ta €KOJIOTIYHOIO ITIACUCTEMAMU €IWHOI €KOJIOT0-€EKOHOMIYHOI CUCTEMH iC-
HYy€ TPUYMHHO-HACIIIKOBA 3aJIeKHICTh. PO3BUTOK, cTabimizalis Ta Aerpajais ogHiel 3 HUIX HEeMUHYYe
MO3HAYAIOThCS Ha 1HIINA. TpaguiiiHa puHKOBa €KOHOMIKA 3aCaIHUYO CYMNEPEUUTh €KOJIOTTYHHM BH-
MoOraM, TOMY HaraJdbHHM 3aBJIaHHSIM CYYaCHOI €KOHOMIYHOI HayKH Ma€ cTaTh (OpMyBaHHS HOBOI —
€KOJIOT1YHOT €KOHOMIKH. [IpHHIIMIIN €KOJIOTIYHOT EKOHOMIKH MalOTh 3allaHyBaTH y BChOMY CBITI, aJiKe
TUTaHeTa 3eMilst — I[UTICHAa B3a€MOIIOB's13aHAa TTI00aIbHa €KOJIOT0-eKOHOMIYHA cuctemMa. OHOBIIEHY €KO-
HOMIYHY TOJITUKY JEp>KaB MOTPIOHO IPYHTYBAaTH HA TPHOX OCHOBHHUX CKJIQJHUKAX: €KOJIOT1YHIM MO-
pami (BUXOBaHHS HOBOi MEHTAJIBHOCTI); €KOJIOTIUHIM €KOHOMIII; eKoyorizoBaHoMY TipaBi. Lli kommo-
HEHTU MYCSATh OyTH BU3HAYAILHUMHM TSI JCP)KaBHUX THCTUTYIIH 1 MOTITUYHUX CHJI. 3aBJaHHS €KOHO-
MICTiB-€KOJIOTiB — OOIPYHTYBATH OpPraHiuHy €JIHICTh €KOJIOr0-eKOHOMIYHOI CUCTEMHU SIK y MaKpo-, TakK i
MIKPOEKOHOMIYHOMY BUMipaXx, BUSBIIATA OCHOBHI CYNIEPEUYHOCTI MK €KOHOMIYHUMH Ta €KOJIOT1YHUMU
BUMOTAMHU, 3aIPOTIOHYBATH IIUISIXH MOJIOJIAHHS 1X Ha Taly3eBOMY i TepUTOpiaibHOMY piBHsIX. [lomor-
THCS CTAJIOTO PO3BUTKY HEMOXKJIUBO 0€3 EKOHOMIYHO Ta €KOJIOTTYHO €()eKTUBHOTO BUPOOHMIITBA Y TIO-
€IHaHHI 31 3MIHOIO CTPYKTYpH CIIOKHMBaHHA. Y 0ararboX BUIAJKax Iie MOTpeOyBaTUMe NepeopieHTarii
ICHYIOUHX CHCTEM BUPOOHMIITBA Ta CIIOKMBAHHS (K1 CKJIAJUCS y TPOMHCIIOBO PO3BUHEHUX KpaiHax i
CTaJIM MPHKJIAZOM JUIsl HACHiAyBaHHS Y BCbOMY CBITi) Ha YHIBepCAJbHUI €KOJIOT0-eKOHOMIYHUNA KpH-
tepiii. Exonoriuauit eexT — e Oyap-siKi 3MiHU SKOCT1 YMOB MPUPOJTHOTO KUTTEBOTO TOBKLLIA Y TIPO-
CTOpI Ta Yaci, a TAKOX 3MIHU KUIBKOCTI Ta SIKOCTI MIPUPOTHUX pecypciB. BoHM MOXyTh OyTH SIK TIO3U-
THBHI, TaK 1 HeTaTUBHI. BiJ ekoaoriyHoTO e(PeKTy y3a/Ie’)KHEHI eKOHOMIYHI pe3yJIbTaTh MaTepialbHOTO
BUPOOHHUIITBA 1 HEBUPOOHNYOI chepu. [ exonoriuHux eeKTiB BIACTUBI TaKi O3HAKU: IMOXOJKECHHS;
dbopma TposIBY; MOMIIMBOCTI KUTBKICHOTO BUMIPY; XapakTep B3a€MO3B'SI3KY 3 TPAIUIIMHIM €KOHOMIY-
HUM €(EeKTOM; CHHXPOHHICTh; MOKIIUBICTh IIOBEPHEHHS JI0 CTaTyCy-KBO; TPUBAIICTh [ii; IPOTHO30Ba-
HICTh;, MacmTabu 1ii; MoTuBailis. HeraTuBHMiA e(heKT MOXKe BUSBUTHCS Y BUTJISAI TIPSIMUX PECYPCHHUX
BTpAT JJIs HAllIOHAJIbHOI EKOHOMIKHM a00 y BUIJISIII HENPAMUX 30UTKIB, CIPUUNHEHHUX 3HIDKEHHSIM SIKO-
cTi (TIOMIKOPKEHHSIM) 1HIIUX BU[IB MPUPOJHUX PECYPCiB, MOTIPIIEHHSAM YMOB MPUPOJIHOTO JOBKUILISA
(3a0pyAHEHHSM, TOBEHSIMH, €pO3i€I0 IPYHTY TOIIIO), IIKiAJTMBUM BITMBOM Ha JIIO/ICHKE 3J0POB'S .

[HTEerpanbHuil €KOJIOT0-eKOHOMIYHMIA e€()eKT MPUPOIOKOPUCTYBAHHS YU OYAb-AKOi 1HIIIOI TOCTIO-
JapChKOI JISTBHOCTI € ajredpaiyHol CyMOoro ABOX Pi3HUX 3a (opMamH NposBY edekTiB. [HTerpanpHuii
€KOJIOT0-CKOHOMIYHUH €(EKT, SIKOTO TOCSITHYTO 32 MiHIMaJIbHUX BUTPAT CYCHUIBHOI TIPalli 1 TPHUPOTHOTO
(EKOJIOT1YHOT0) MOTEHIIAJTY, € BaXIIUBIM YMHHUKOM Opi€HTAIlii Oy/Ib-IK0T eKOHOMIYHOI CUCTEMH Ha 3a-
Oe3MneveHHsI MPUHITMITY CTajIoro po3BUTKY. KputepieM edeKTHBHOCTI (QYHKIIIOHYBaHHS €KOHOMIYHOI CH-
CTE€MH, 30pIEHTOBAHOI Ha 3a0e3MeUeHHs BUMOI' CTAJOr0 PO3BUTKY, € MAKCHUMI3allis TPUBAJIOTO iHTErpa-
JLHOTO €KOJIOT0-€KOHOMIYHOTO €(PEeKTY.
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