A~ w

OPEN ACCESS

1st World
Sustainability Forum
1-30 November 2011

www.wsforum.org
Article

Economical Sustainability and Crises: The Application of
Economic Logistic Analysis in the Research of Financial Crises

Sandra Pernarauskaité'*and Stasys Girdzijauskas ?

' Vilnius University Kaunas Faculty of Humanities, Muitinés g. 8, LT-44280 Kaunas, Lithuania;

10

11
12

13
14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34

E-Mail: stasys.girdzijauskas@vukhf.It (S.G.)

* Author to whom correspondence should be addressed; E-Mail: sandra.pernarauskaite@gmail.com;

Tel.: +370 652 81641.

Received: 28 September 2011 / Accepted: 7 October 2011 / Published: 31 October 2011

Abstract: Each economic cycle consists of a rise, peak, fall and crises. Year after year this
curve has been studied by the scientists. It is attempted to explain the reasons of these
phenomena, to foresee their range, to reduce the negative impact or to use the positive
benefit of the range. In other words, it is pursuing economic sustainability by providing the
compatibility with environmental, social, technical and other factors. Constantly repeated
downturns, crises require new market researches and these researches help to develop
theories that explain the crises. In this article both classic and new theories of financial and
economic crises were reviewed and compared. The representatives of these theories are K.
Marx, J. Keynes, H. Minsky, P.F. Verhllst, S. Girdzijauskas. The professor of Vilnius
University, Stasys Girdzijauskas established a well-developed theory of logistic
management of capital which reveals the reasons of financial and economic crises,
unnamed paradoxes in economy which cause the economic crises, closed and open markets
and development of their capacity. The theory of logistic management of capital as the
biggest problem emphasizes and indicates the filling of system capacity by capital, in
which it is invested. It is shown that the economic downturns can be prevented by invoking
the theory of logistic management of capital.

Keywords: The theory of logistic management of capital, financial crisis, economic crisis,
the classic theories of crises, new theories of crises, economic paradoxes, market capacity,
economic sustainability, capital.
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1. Introduction

Economic sustainability is one of the essential and basic attribute (feature) of a successful public
development. The concept of the sustainable development means that it must ensure not only the
economic growth but also the compatibility of economic activity with environmental, social, technical
and other factors. Recently, there is a belief that it is impossible to achieve sufficient economic,
ecological, or social sustainability individually, at the same time not providing at least a minimal level
of sustainability in each of these forms of sustainability. Only a concerted interplay of all three links of
system allows at least partially achieve the desired goal.

Not so long ago it was thought that economic sustainability is easily achievable, that the economy
can grow steadily. In the fifties of the twentieth century the leadership of the USA stated that America
has got rid of the recurring recessions and extinguishes periodic fires before they have started by using
a new strategy. Unfortunately, the reality was different. Today, nobody doubts in recurring threats of
the market downturn in economy.

The economy of market is characterized by a fluctuation which regularly brings upturns and
downturns to its members’ activity. Each cycle of economy (from upturn to downturn) influences
important macroeconomic factors — gross domestic product, inflation, deflation, level of
unemployment, rate of interest, taxes etc. Thus, these economic fluctuations are relevant to everyone —
natural and legal entities.

For many years it is attempting to acknowledge the reasons of these phenomena, to predict their
possible consequences and to derive an economic benefit at the point of upturn or downturn.
Increasingly recurring economic and financial crises in the world show that there are no answers to
many important questions, that newer market researches are required to develop new theories
explaining crises. The breakthrough was made at Vilnius University a few years ago when the theory
of logistic management of capital was made and developed. The theory explains the fundamentals
causes of the rise of financial and economic crises. [4-16]

The aim of this work is to show that the economic logistic analysis, which is based on the theory of
logistic management of capital, is a theoretical background for the stable economic growth. Therefore,
on the basis of the possibilities of this theory, it is possible to reveal the characteristics of financial
crises and to manage crises as well.

Methods: A review of scientific articles, an analysis and a review of scientific books, computations.

2. Results and Discussion
2.1. Theories Explaining Financial Crisis

First of all, there is a need of distinction between the concepts “financial crisis” and “economic
crisis”. In the dictionary of economic terms and definitions crisis is described as a business cycle phase
with a relatively long-lasting unemployment and with the freezing and non-usage of production
capacity. Economic crisis is described as a situation in which the economy of a country experiences a
sudden downturn brought on by a financial crisis. After downturn follow a falling GDP and money
supply, falling/rising prices due to deflation/inflation. Financial crisis is a situation in which the supply
of money is outpaced by the demand for money, therefore the liquidity preference is money
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withdrawal from banks, bringing worse credit terms and forcing banks either to sell other investments
to make up for the shortfall or to collapse. In short, the economic crisis is assumed to be a sudden
downturn of the whole country’s or region’s standard of life and financial crisis is the main cause of
the economic crisis. [8]

By deeper examination of financial crises it is worth mentioning that references about that amount
to the beginning of our era and even earlier. Alexander Macedonian (the 4™ century BC) had concurred
the East and brought tons of gold to coinage it and pay for the war debts. Such a money emission has
caused a financial crisis — the prices have doubled. Similar crises took place later too. During the great
geographical discoveries (1500-1650) a lot of gold and silver were brought to Europe. As a result the
prices for goods have increased from 2 to 5 times. Although wages have grown too, the inflationary
crisis has included a large part of Europe.

The oldest financial crisis of the New era is officially regarded as the Dutch Tulip mania (1637),
although economic and financial crises were generally considered as a separate economic feature only
in the 20" century. There is enough information about Shanghai crisis (1910), the Great Depression
(1929-1933), the Japanese real estate bubble (1980), the Internet bubble ,,Dot - com* (2000) and
others. [17]

The best known economists in the world are afflicted by the questions of the cause of the financial
crises and how to make sustainable economic growth. The creator of ,, The theory of crisis®, K. Marx
claims that the main idea of this theory is that the biggest contradiction of capitalism is a contradiction
between the appropriation of a state mode of production and general private work. It means that a free
market concentrates all productive resources in a private market and then a profiteering involves the
private market into the races of staple product making and when out of it comes the affluence — the
supply exceeds the demand. A man and his created work are considered to be a resource of added
value, although the worker does not receive the whole created capital value — the capitalist receives a
great part of it. In the free market more and more achievement in added value leads to competition
among the capitalists, who are willing to gain maximum profitability and therefore they reduces costs
of the labor force. K. Marx believes that in this way the labor force is impoverished, it reduces the
consumption, the bankruptcies take place until the economic crisis strikes. The logistic analysis
showed that although Marx used unsuitable tools for considering the creation of added value and
therefore did not identify major failures of the free market, but he made the right resulting deduction.
He deduced that the free market will crash if it is influenced by a globalization due to constantly
recurring and uncontrolled overproduction. Such a path of an unsustainable development is confirmed
by economic logistic analysis too. [9-19]

According to the theory of the variability of investments, represented by J. Keynes and H. Minsky,
it can be claimed that the cause of the financial crisis is the variability of investments. The variation of
investments is determined by the investors assumed risk, by the factors which can affect investment,
by the reliability of investor’s estimations and decisions. J. Keynes considers that the main factors,
influencing the variations, are investors’ decisions and their level of changes, while H. Minsky
orientates to the periodic financial instability caused by the investment decisions. [18]
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2.2. Market Capacity and Its Saturation

Now it can be confirmed that unsustainable economic development and the existence of global
economic crises are the result of imperfection or even shortcoming of economic system itself. The
existence of crises and their causes are not any cosmetic defect in the system, but internal and essential
feature of a market economy. In order to understand and to manage the evolving situation, a new
approach to the economy is needed. [1]

Currently, most of the negative economic phenomena are associated with the irrational behavior of
market participants. In the absence of the fundamental explanation for these phenomena crises
overtake non prepared society. Recent achievements of the economic logistic analysis showed that the
periodic development of economy must trim simple fundamental explanation, it is the market
saturation and associated with it overproduction. The term saturation refers to the completeness, filling
up to the limit, filled to repletion, satiety. There are known a lot of saturation meanings. For example:
the dew point is a condition when the humidity of atmosphere reaches 100% and the air cannot absorb
more moisture; or the oxygen saturation of blood in medicine; the magnetic saturation of materials in
physics; the habitat saturation of population in biology, etc. [12]

Saturation is very important in chemistry, physics, biology, medicine and elsewhere and how about
economy? Let us look at the investment as at a solution, where the market is a solvent and a capital is a
soluble material. What is “the solubility” of the capital? Is “the solubility” of the capital really endless
in the market, as it was considered before, or limited?

First of all, let us consider market as “the potential solvent” of capital. The market is an exchange
area in which operates buying and selling process. A capacity of the market can be understood as an
amount of capital which could be effectively reclaimed in the investment environment. Markets can be
closed and open or semi-closed (there are mostly such markets). Semi-closed, especially closed
markets can be saturated by expanding investment. After made researches it is settled that all markets
have their capacity (the capacity of infinite market is also infinite). [13-16]

3. Experimental Section
3.1. Logistic growth

In the 19" century, by investigating variation of closed biological systems, the Belgian
mathematician, biologist and demographer P.F.Verhilst suggested the differentiated equation of

population growth.
dK K
Ez[l‘K_)’m'K ®

p

Where K is an amount of population (in separate case of capital) at a moment of time t, Kpis a
maximum (potential) value of the population (it will be named as a habitat amount of population), m is
a factor that evaluates the growth rate. [3]

After solving the equation (1) and applying m coefficient to the modeling of economic tasks (taking
m = In(1+i1)), and also assuming that t = n, we obtain formula of the model of logistic interest
(compound percent of limited growth):
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K, — Ko )+ KoL +i)" (2)

“

The received model represents a limited (logistic) growth and therefore it is the most appropriate for
modeling the long-term processes. By the help of this model discounting cash flows when the
parameter Kp is limited in size (not infinite) paradoxical behavior of the system is observed: with the
increase of saturation (and thereby of overproduction) the profitability of the system increases. It helps
in explaining the emergence of economic bubbles. [20]

3.2. Investment Bubble Simulation

During the financial operations, examination of cash flows, especially estimating contribution
values, the present values of those contributions have to be calculated. In the research of net present
value by the classical method, formula of compound interest discount is applied. If the invested market
is at least partially saturated, it is appropriate to use formula of logistic discounting. [5]

) K, K
T KK, —K)-@+i) (3)

Ko

Formula (3) can be used for investments by the methods of net present value and internal rate of
profit (return). When internal rate of profit is calculated, the net present value of cash flow is equated
to zero. According to the definition, the internal rate of profit project is such a value of discount
coefficient by which the present values of the forecast cash outlay and the forecast cash inflow become
equal. [6, 11, 14]

The general case in terms of mathematics is quite complicated, therefore easier case when cash flow
consists of only two members is taken: the invested sum and the only member of income. Furthermore,
investment is assumed as equal to one monetary unit (m.u.), and the income accruing over one period
of time are equal 1,1 o.p.

Then in the equation (3) taking the initial investment as Ko = 1, and n = 1 we obtain a rate
expression of internal income for one period.

- K (4)

From dependence (4) a table is made, where K = 1,1 (which corresponds to an annual rate of
interest, equal to 10%), and K, > 1,1. The degree of filling market is expressed by the ratio K/K,. In
order to get even variation of degree of market fill, appropriate and potential meanings of capital K,
should be chosen.[7]

Table 1. The degree of filling market.
Ko 10° 11 55 | 367 | 275|220 | 183|157 | 138 | 1,22 | 1,10

K/Kp 0 0,1 0,2 0,3 04 0,5 0,6 0,7 0,8 09 |099
i 01 |0111/0,125|0,143/0,167| 0,2 | 0,25 | 0,333 | 0,50 1 10
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Only the standard points are shown in the table. Realistically more functions of points in the zone of
intensive change can be used. The graph should be drawn.

Figure 1. The degree of filling market.

1N

w

Internal Return
N

J

-0.2 0.0 0.2 0.4 0.6 0.8 1.0
Rate of Market filling

=

Pic. 1 The dependence of investments ,,buy-sell (after a year)* of a rate of
internal change on a rate of market filling when Ko=1 and K=1,1; Kp>1,1

By growing the degree of market filling (filling rate) the internal return also increases, although the
increase is accelerating: in the beginning it is relatively insignificant, but when the market becomes
semi-completed, the return doubles and reaches 20%, and when the market is filled 90%, the internal
return increases in ten times. Finally, when the market is filled 99,9%, the internal change increases
100 times. The growth, raised by the growing market saturation, increases profitability notably, blows
the bubble of prices and at the same time evokes concealed overproduction in the market. [4, 10, 15]

The reasons why the economic crises occur are seen after the research of model of investment
bubble. The main cause of the crises is the economic paradoxes. One of them is a paradox of
increasing profitability. It can be defined so: if the capital is invested in the closed market, then the
saturation of that market increases by the capital (overproduction) and the profitability of that
investment (capital) increases. [2]

4. Conclusions

A conclusion of this research would be that the satiety of the market destroys the sustainability of
economic development: satiated market becomes very profitable; although at the same time it becomes
unstable: a small decrease in saturation can cause a significant drop in profitability and thus initiate a
panic in the market. In order to influence or manage situations of crises, the saturation of the market
(overproduction) must be limited and thus prevent the formation of financial bubbles.

After evaluation of all this, it can be argued that the economic logistic analysis is the foundation of
the sustainable economic growth and therefore, according to the opportunities of this theory, it is
possible to reveal some characteristics of financial crises and to manage the crises. Economic logistic
analysis gives an opportunity to reach the sustainable economic growth, rather than “exploding”.
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