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Abstract. The problem of anthropogenic impact is becoming more acute every year. The basis of
entrepreneurship is to maximize profits and increase profitability ratios. However, when calculating
economic indicators, changes in the natural potential and the impact of any activity on the environment
are not analyzed. In developed countries, more and more emphasis is focused on socially and
environmentally conscious entrepreneurship, however, business is still predominant in the world, where
the result of activity is an increase in financial resources due to environmental degradation. At the same
time, there is an improvement in the situation with financing environmental protection activity. An
increase of the population’s consciousness is of a point-like nature, while the ecosystem continues to
degrade. It is proved that the negative externalities that were described in the model by Pigou,
Leontyev-Ford and others must be taken into account. The necessity of taking waste minimization and
negative impact on the environment as a target function is justified. It is proposed to solve this problem
systematically and to take into account the effect of the accumulation of negative implications of the

impact on the ecosystem.

1 Introduction

The contemporary state of economic development is
characterized by significant human interaction with the
environment and a permanent change in the economic
and ecological systems. Rapid dynamics and an
increase in the links between influence factors become
the reason for the emergence of new tools for
managing and monitoring systems and is the driving
force behind the implementation of new technologies
and research methods. The economic condition of the
state is described by macro indicators, which are
expressed mostly in monetary value, while the
environmental component and environmental impact
are not taken into account in the calculation.

Population growth is one of the factors contributing
to the emergence of many types of environmental
stress. The role of the growing population is
particularly evident in the fact that it is a major factor
determining the need for increased food production.
And with the expansion of production and the
emergence of new goods, the number of gradually
accumulating residues is increasing significantly. Most
of all this problem is faced by developing countries that
have not yet fully complied with environmental
legislation, slow investment in the environmental
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sector and the introduction of the latest environmental
technologies.

After the industrial landscape became a major
economic and cultural presence in large cities, creating
urban deserts and conversion of industrial into other
functions necessary to take care of the natural
component in order to be competitive at the European
and global levels. Currently, the environment
represents the ensemble of natural and artificial
elements in which life evolves or the sum of the factors
external to the human body such as: the atmosphere,
the light, as well as all the other beings [1].

There is a link between the quality of life, living
standards and the anthropogenic impact on the social
and natural environment [2], because industrial
facilities are extremely unequally distributed in the
region. Industrial facilities are concentrated in cities
and large settlements and provide a significant negative
impact not only on the environment, but also create an
uncomfortable living environment for the population.
Regions of technogenic contamination with an
extremely tense ecological situation are reinforced by a
non-natural landscape. Currently, industrial facilities
that have stopped their production activities are not
enough investigated, but continue to provide a strong
anthropogenic impact on the environment, since the
disposal of industrial waste creates a tense ecological
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situation and poses a threat to the natural environment
and population [3].

Many methods of investigation have been created
to study the influence of man on the ecosystem, using
the radiointerferometry technology of navigation
satellite signals, it is possible to study ionospheric
disturbances that move and are caused by large urban
agglomeration [4].

An integrated assessment of the level of resistance
of natural complexes to anthropogenic impact by
detecting landscape factors of geosystems makes it
possible to determine landscapes with different levels
of stability potential (from relatively stable to weakly
stable).

This requires various approaches in the
development of environmental management structures,
which the state should provide [5].

However, the modern ecology of the mining and
processing industries is more economically oriented
and it comes down to minimizing expenses and
penalties for environmental damage. Mining
enterprises are a source of anthropogenic cadmium
entering the hydrosphere and soil. Cadmium can
accumulate in plants and living beings, and then spread
through food chains and adversely affect human health
[6].

The ecosystem is exposed to constant negative
impact also due to an increase in the amount of garbage
as a result of human activity. The macroeconomic
instability in Ukraine makes the garbage processing
industry unattractive for investments, but with the help
of tax incentives and taking into account the current
level of salary in comparison with European countries,
the situation can be improved [7].

Today, a model of a “circular economy” has been
created, which offers to consider the impact of human
activities on the environment, but this concept has been
fully implemented in any country [8].

An ecosystem which is characterized by optimized
consumption of energy and materials, minimal garbage
generation and contamination and the use of any
residues produced as raw material is considered to be
highly effective. A key constituent of the interaction of
environmental and economic components is to increase
the efficiency of resource usage with the help of
circulating materials and to minimize negative impacts,
including from the accumulation of garbage from any
activity.

2 Materials and methods

The garbage problem accompanies Ukraine throughout
all the years of existence, however, the problem arose
much earlier in the years of the planned economy and
independent Ukraine, as a result, there were many both
household and harmful industrial wastes. Alongside
with the growth of the economy, population and
consumption sphere, there is a rapid increase as
volumes as types of waste, primarily industrial,
household, and more recently, in particular, waste
electrical and electronic equipment, batteries, used

tires, vehicles, etc. However, I consider that Ukraine
received from the planned economy a significant
amount of waste that had been accumulated on its
territory for many years due to an ineffective economic
policy and thanks to the unresolved issue of waste
management to independence. The main prerequisites
for the development of the waste management industry
are shown in Fig. 1.

As fig. 1 shows all the prerequisites for the
development of the recycling process are significant,
socially and environmentally-economically justified.
The diagram does not present one more powerful
socio-economic factor — the desire of the population to
use an environmentally safe external environment, and
hence, according to the Hicks theorem, bear the
expenses of improving the environment [10]. In the last
few years, the population or enterprises have been
paying money to restore the environment, which has
become another impetus to the development of waste
disposal. The accumulated funds can be spent on the
development of this industry and the introduction of
new technologies. In developed countries, in general,
these payments are larger, a better waste audit system,
which contributes to the creation of more
environmentally friendly production, the introduction
of recycling, while wundeveloped countries and
developing countries have a lower environmental tax
burden and are not able to develop independently the
recycling sector without attracting investors. This is
reflected in disposal methods, where recycling
predominates in developed countries, while dumping of
wastes is more preferable in less developed countries

[11].
Ertomenie—dy e
exhaustibility

occurring of natural
today and in
the future resources
Auvailability of The
payments for exhaustibility of
pollution natural resources
Reduction
of
potential
landfill

Fig. 1. Prerequisites for Waste Disposal [9]

The composition of household waste differs in
different countries and regions, and that’s why the
methods of disposal through the specifics of the region,
legislative support for the use of sorting and recycling
differ. Only a small part of garbage is recycled in
Ukraine (Fig. 2), and this leads to the constant
accumulation of garbage and environmental
contamination.
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As it is seen on fig. 2 the amount of household
waste is growing alongside with a growth in living
standards of population. In the days of political and
economic crisis caused by the 2014 revolution, which
caused inflation and a decrease in demand for products,
there is a slight reduction of the rate of accumulation of
waste (by 3,753 thousand tons), while with the
stabilization of the economy, the quantity began to
grow again to almost 12 million tons in year. The most
influence of the economic crisis was experienced by
waste management, which fell from 9,4 to 3,8 thousand
tons. That’s why scientists can conclude that the
percentage of disposed waste depends on the economic
condition of the country and is directly proportional to
its gross domestic product.
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Fig. 2. The Management of Household Waste on the Time
Interval in Ukraine [12]

V. D. Parondzhanov concluded that at the first stage
of its existence, the GNP indicator adequately reflected
the volume of goods and services produced and
therefore could indeed serve as an indicator of wealth.
But over time, the situation has changed. The rapid
growth of population, even faster rise in consumption,
depletion of natural resources, increasing the burden on
the environment caused the emergence of new and
unexpected problems. There was a need to spend
significant funds on so-called corrective measures
aimed at combating resource depletion, environmental
pollution, various disasters, losses, and addressing
acute social problems [13].

As a result, the planetary scale has changed in the
bowels of the economy, which, however, has gone
unnoticed by most economists, let alone the Heads of
State and Government. The crux of the change is that a
fundamentally new type of expense has emerged and
has grown, called “corrective action expense.”

3 Results

Analysis of the current environmental monitoring
system in Ukraine shows that it has not yet become an
important tool for effective environmental quality
management, timely warning of the harmful effects of
pollutants on the air, water, soil, health and well-being

of the population, as well as public awareness. on the
state and trends of environmental change.

The current state monitoring system only partially
provides accurate and reliable quantitative information
on the current levels of harmful or potentially harmful
substances in the environment. The main purpose of
the current monitoring system is not to minimize
management measures to protect, preserve and restore
the quality of the environment.

In O. Korzhevskaya's work, a modification of the
Leontief-Ford dynamic model was proposed, which, in
addition to the main indicators, takes into account the
release of pollutants during the main and ancillary
production, the cost of maintenance of emissions under
the Kyoto Protocol, and pollution arising from
consumption of products. This technique is one of the
foundations of production in our opinion and takes into
account the production waste and the impact on the
environment [14].

The concept of “Zero waste” [15] should become
the basis for the development of society where the
profit would be calculated in all branches taking into
account the expenses aimed on returning the external
environment to its original state.

The target function of the green model is as
follows:

Fi(x) = ¥, x; » max; 1)
F(y) = Xit1y; » min; 2

where x; — is the amount of profit on the sale of goods,
and y; — the sum of negative externalities, which must
be reduced to zero to neutralize business activity. That
is maximize the product in n sectors and minimize
waste coming into being in the production process.
Pigou’s theory of public welfare is the basis for a
rational  environmental = management  approach.
According to this theory, environmental pollution is
regarded as externalities. The essence of this term is
that the market mechanism does not transform the
external costs borne by society from pollution into
internal costs of production, which is not reflected in
the prices of products of polluting enterprises.
Externalities lead to a discrepancy between private
and public expenditures (social expenditures are equal
to the sum of private and external ones, that is, non-
pollutants and third parties), private expenditures are
less than public expenditures. In order to reduce the
overproduction of goods and services with negative
external effects and to fill the underproduction of
goods and services with positive external effects, that
1s, to transform external effects into internal,
internalization of external effects is necessary. The
essence of Pigu's corrective taxes is not to punish those
who create negative externalities, not to compensate
the external entity and even not to raise funds in the
state budget, but to restore market equilibrium at a
level that ensures optimum society, production and
consumption of goods In developed countries, the state
and society are trying to minimize balances. The basis
was laid on the principle of organization of production,
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which means the use of raw materials and energy in an
enclosed cycle. An enclosed cycle means a chain:
primary raw materials — production — consumption —
secondary raw materials [16].

In developing countries to which Ukraine belongs,
development is most often due to the use of natural
resources and the slow introduction of intensive
technologies.

While taking into account environmental influence,
it is compulsory to analyze its intensity, which depends
on the exposure time, the volume of the influence
factor and its toxicity [16]. When analyzing the impact
of waste on the ecosystem using the example of
garbage that has been accumulated and must be
transported to the landfill, we take into account the
amount of waste that arrives at the landfill or the
amount of toxic substances released into the
ecosystem:

V=Yriwi(ki + Ly, 3)

where V' is the volume of the environmental impact
factor (for example, waste), w; — is the daily average
(monthly) toxic substance release rate (waste
generation rate), k;; — is the time frame between
deliveries from the sources of debris generation to the
landfill, [, — is the time required for transportation of
garbage from the place of generation to the landfill, n —
is the number of waste generation sites [17].

For example, I can observe such negative impacts
that can be measured and quantified: the volume of
toxic filtrate that is released into the soil over a period
of time, the amount of toxic substances (on indicators)
that are released into the air.

The total effect can be calculated by the formula:

F=(K+V+Kpt, (4)

where K; — is the intensity coefficient of the impact
factor, V — is the volume of the influence factor, Ky — is
the toxicity coefficient, t — is the exposure time at the
landfill.

So, with the income of a model company that grows
sunflower seeds and sells them fried in packaging
materials — 800 thousand UAH (8 tons — 4 ha), the
profit excluding the cost of manufacturing the product,
selling, transporting and paying taxes is about 150
thousand UAH. Although, taking into account the
expenses of disposal of packaging materials (about
5,000 UAH at the price of waste disposal in Ukraine)
and restoration of soil conditions to zero (with a yield
of 2 t/ha, about 60 kg of nitrogen, 30 kg of phosphorus
and 50 kg of potassium are removed from the soil and
other elements, while there is poisoning of the soil with
preparations for deworming and weeds. The average
price of restoration of the investigated field is 50
thousand UAH), then the profit will be about 96
thousand UAH.

From the results of the observation it follows that
the average decrease in profit for a sample of ten
enterprises in the field of agricultural production in the
Kiev region is about 50 percent of total profit, which

affects the profitability of the enterprise and the
payback period. If each entrepreneur takes into account
the negative impact on the ecosystem and minimizes it,
along with a decrease in profits, gradual economic
growth will begin in connection with the introduction
of new technologies and the improvement of living
standards. To do this, it is worth changing the
legislation, making it more stringent, increasing fines
and control.

With an increase of negative environmental
influence factors, losses are added up and reduce the
total profit of enterprises.

4 Discussion

The necessity for an integrated manner of the
environmental burden at all levels of society should be
reflected in taxes and fixed at the legislative level. This
would help to reduce the negative influence on the
environment and would be controlled by the state, the
leadership of which should be interested in increasing
the state budget and improving the life of the
population [18].

When analyzing current expenditures and
investments in environmental protection according to
the State Statistics Committee of Ukraine [12], for the
first sight, their volume grows, however, while
analyzing the increase in the rate of negative influence,
its accumulation effect and inflation processes, it
becomes clear that the situation is getting worse every
year (Fig. 3).
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Fig. 3. Current Expenses and Capital Investments for
Environmental Protection in Actual Prices on the Time
Interval, thousand UAH [12]

Figure 3 shows a slight increase in expenditures and
investments in environmental protection, however, in
US dollar equivalent, the trend line has a smaller
inclined angle and a lower coefficient of determination
(which can be seen if you build a trend line, taking into
account the inflation level in Fig. 4, in the interval from
2006 to 2018 ), which indicates the instability of the
situation (greater deviation) and the slow growth of
rate of cash proceeds , which is not able to significantly
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affect the negative consequences of anthropogenic
influence.

Taking into account the effect of accumulation and
corruption in Ukraine, the problem remains open and is
constantly becoming more acute, affecting the quality
of life of the population [19].
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Fig. 4. The Inflation Rate in Ukraine on the Time Interval,
1992-2018, % (till December of the previous year) [12]

Fig. 4 shows that the consumer price index is less
than 100% only in 2002 and 2012, it is more than
100% in other years of the researched interval, which
indicates constant inflation with an average value of
37%, which indicates a high rate of depreciation of the
national currency, a decrease in the consumer
population basket and the real costs of environmental
measures [20]. The economic instability causes the
outflow of investments and reduces the likelihood of
investing in resource-saving technologies, while the
structure of consumption balances changes towards
fractions that have a long decomposition period, and
the amount of packaging materials increases and
becomes a threat to the existence of the natural
environment [21].

The use of Leontyev-Ford models in calculating the
resulting indicators is optimal, because the target
function is not only income growth, but also a negative
influence on the environment exposed to anthropogenic
impact.

5 Conclusions

According to the growth of indicators of economic
development (standards of living of population) of the
country, the volumes of household and industrial
wastes and industrial production are growing
significantly. The natural power of the external
environment is already becoming insufficient for the
timely disposal of an increasing amount of household
waste and negative externalities. The first countries to
face with this problem were high-income countries and
significant population densities. These are, first of all,
highly developed countries of Western Europe.

The assessment methodology of economic
indicators requires taking into account environmental
impacts, which would better reflect the current state of
both selected indicators and the general economic
situation in the country. Minimization of the residual
production while maximizing profits is proposed to be
the targeted function which in turn will affect the
performance and the overall level of the country’s
GDP.

But the result of evaluating the effectiveness of
investments in solving the problems of environmental
pollution in China showed that investments in the
control and combating of water pollution and industrial
waste pollution are not given due attention, i.e. public
investment in these areas to combat pollution is
ineffective [22].

The functioning of the Zero waste concept is
considered to be the basis for further development
which minimizes the impact of negative externalities.

The situation with the negative impact of human
activities on the environment in Ukraine becomes more
acute every year due to the accumulation of negative
effects and a decrease or deterioration in the quality of
natural resources. Environmental allocations are not
enough to solve the problem, and corruption and the
unwillingness of the government and entrepreneurs to
change the situation still slows down the speed of
implementation of new technologies and changes for
the better.
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