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The structuring of components of the net domestic product
according to the innovation criterion
Abstract

The article studies the additional multiplier effects, which the economic system can receive from the realization
of a sound innovation policy, which should be considered during the assessment of microeconomic indicators of
the economic growth. The methodology for the structuring of the NDP components by the criterion of innovation
receives further development, which makes it possible to prove the importance of the innovative orientation in the
components of consumer expenditures and availability of different tendencies in the consumption of traditional
and innovative goods and services; to carry out the structuring of state expenditures by the criterion of innova-
tion; to develop the mechanism of innovative orientation assessment of the net export; to research the factors of
demand formation for innovatively and traditionally-oriented investments; to prove the existence of a cyclic
feedback between the volume of every kind of investment and certain factors forming the demand; to define the

conceptual areas of innovation components during the calculation of NDP.

Keywords: NDP, innovation criterion, innovation- and traditionally-oriented investments.

Introduction

In the recent years the development of the national
economy has experienced a number of negative
trends (loss of competitiveness, rapid shifting to the
raw materials periphery of the global market, the re-
duction in the internal potential for independent de-
velopment, etc.), when relatively good macroeco-
nomic indicators were achieved not because of, but
contrary to the government policies, often character-
ized by the lack of ideas and initiatives and the blind
following to the recommendations of international
financial organizations. It is impossible to eliminate
most of these negative trends without raising the level
of theoretical and practical orientation of macroeco-
nomic investigations, in particular those connected
with the study of such major categories as gross do-
mestic product (GDP) and net domestic product
(NDP), with the modernization of the structure and
optimization of proportions of their reproduction.

In our opinion, one of the conditions for the forma-
tion of the concept of innovative development is the
correct reflection of innovative orientation of certain
types of expenditures in the calculation of macro-
economic indicators of economic development, in
particular — NDP. It is traditionally understood as
the value of the GDP excluding one of its parts,
which was used to reimburse the capital consumed
in the production. It is calculated as the sum of con-
sumers’ spending, net domestic private investments,
government spending and the net export. The im-
provement of the theoretical bases of the formation
of the structural elements of the NDP is essential in
establishing the normal level of taxation burden in
the country, the level of government spending
(consumer and investment), optimizing the ex-
ports and imports ratios, which should contribute
to the stabilization of the Ukrainian economy.
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1. Literature review

The research of the economic nature of the net product
as a complex economic category is the subject of de-
bates as it is essential for the normal development and
functioning of the market economy. The founders of
the theory of the net product are the representatives of
the classical political economy as: F. Kene, A. Smith,
D. Ricardo, J.B. Say, K. Marx, A. Marshall, A. Pigou
and others who have studied the problem of the forma-
tion and the use of the net product in the pure capitalist
economy. The contemporary researchers (J. Keynes, P.
Davidson, S. Weintraub, R. Harrod, P. Sraffa, M.
Kaletskyy, M. Friedman, F. Modigliani, V. Leontiev,
P. Samuelson, W. Nordhaus, and others) developed
the classical theory of the net product and studied
some of its elements from the positions of practical
application in the mixed (regulated) market economy.

In the scientific literature the problem of the complex
research of the NDP category as a functional form of
the net product has not been given a proper methodo-
logical justification as well as theoretical and practi-
cal solution. A number of problems remain unsolved,
including: the use of the reproductive approach to the
study of formation, distribution and use of NDP; the
formation of optimal proportions of its distribution
between the factors of production and functional
forms; the specific forms of NDP in transitional
economy, determination of the rational proportions of
NDP distribution between the state and private busi-
nesses, the structuring of NDP and its individual
components according to innovation criteria.

The economic science has developed a considerable
number of models, which determine the interdepend-
ence between macroeconomic indicators and the rele-
vant factors (primarily capital and labor resources). It
should be necessary to emphasize the contribution to
the research of this problem of such prominent scien-



tists as: A. Marshall, L. Walras, C. Cobb and P. Doug-
las (production function), J.M. Keynes (models of in-
vestment determinants, investment and employment
multiplier), A. Pigou (model of initial impulses and the
distribution of cyclic movements), J. Hicks and H. Han-
sen (model of the correlation of commodity, money and
labor markets), M. Friedman (model of permanent and
nominal income), R. Harrod and E. Domar (dynamic
models taking into account the change of investment
determinants) and others.

However, despite the significant interest in the study
of innovative component of the economic growth, a
number of theoretical aspects remain underdevel-
oped. In particular, there is a need in the further de-
velopment of the complex of issues associated with
the development of effective mechanisms of invest-
ment process innovativeness to be considered during
the formation of the system of macroeconomic indica-
tors of economic development, criterial assessment of
the impact of innovations on NDP as one of the key
macroeconomic indicators of economic development.

2. Results

According to the conventional approach NDP is cal-
culated as the sum of consumer expenditures, net
domestic private investments, state spending and net
exports. In the formalized form its calculation can
be presented as follows:

NDP=C+I1 +G+X,, (1)

where C is the consumption expenditures; 7, is the
net domestic private investments; G is the state
spending; X, is the net exports.

All these types of expenditures can be divided into two
categories: innovation- and traditionally-oriented.

Therefore, in the structure of aggregate net invest-
ments we offer to distinguish: innovation-oriented
investments I, ;,,, that is, the expenses for purchasing
any (traditional or innovative) production factors with
the purpose of their use for the creation of innovative
products (innovative factors of production, innovative
products, innovative services) and introducing them
to the market; as well as traditionally-oriented in-
vestments I, ,,, that is, expenses for purchasing any
production factors with the purpose of their use for
creating and introducing traditional products. Based
on the fact that in our study NDP is as an integral
criterion of economic system’s efficiency, we take
into account not the gross, but the net investments
(that is the difference between the volume of gross
investments and so-called depreciation, which in this
case is the value of loss in invested capital in the
process of production of final goods).

Now let’s consider the features of demand forma-
tion for innovation- and traditionally-oriented in-
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vestments. It should be noted that the formation of
this demand is influenced by the real interest rate
and a set of factors that determine the amount of
net investments.

At first we will consider the impact of the real inter-
est rate on the formation of demand for the types of
investments under investigation. It is universally
recognized that in the existing conditions of the
market economy’s functioning the demand for in-
vestment is one of the components of the total de-
mand for money. This is primarily connected with
the transaction demand for money, which is caused
by the necessity to carry out operations of buying
and selling goods and services, and directly depends
on the volume of current consumption over a speci-
fied period and the speed of money turnover in the
economy. To ensure the investment processes it is
necessary to make the money owners not use the
money in the current period, but save it with the fur-
ther transformation into investment resources.

The only economically justified and essential factor of
influence on the rationally conditioned behavior of the
national product’s consumers concerning the reduction
in the volumes of the current consumption for the sake
of future investments is the income which should be
provided by entrepreneurs — consumers of investment
resources — to the owners of money resources, that is,
the value of money. In economic theory this value is
called the real interest rate. The higher the value of the
money is offered by businesses to consumers, the more
customers refrain from the current consumption and
save larger amounts of money resources. Therefore,
there is the potential opportunity for the growth of in-
vestments into the economy.

In its turn, the demand for investment is formed
depending on the real interest rate, which is pay-
able on the capital, and the expected net profit rate
on the invested resources. With the rising of inter-
est rates (the price of investment resources), the
number and the scope of investment projects, which
can satisfy investors’ requirements to the profitabil-
ity of their investments, decline.

If consumers offer higher prices on their savings, it
is obvious that the demand from businesses realiz-
ing investment projects decreases. This is caused by
the fact that there is a decrease in the number of pro-
jects, the profitability of which exceeds the real in-
terest rate on the resources used for their implemen-
tation. As the number of enterprises wishing to use
expensive investment resources declines, it can be
argued that due to the fall of the real return on in-
vestment the amount of investment decreases.

Such behavior is typical both for innovation- and for
traditionally-oriented investments; meanwhile the level
of dependence of demand for each of them from the
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real rates may differ. In the formalized models charac-
terizing the dependence of each of the studied types of
investment from the real interest rate, this difference
will be presented by various values of coefficients that
reflect the close functional relationship between these
macroeconomic categories. If we can present it graphi-
cally in a simplified form (Figure 1), we can see that
different degrees of demand’s dependability for each
of the selected types of investment from the real rates
is reflected by different angles of demand curves. If all
the conditions of the market functioning (except inter-
est rates) remain unchanged, it can be maintained that
for purposes of our analysis specific values of angles
of these curves are not critical.

Shifts in the curves of investment demand to the
right or left depend on the factors that affect the ex-
pected net rate of profit from investment.

»

A
a#tp

real interest rate, r

Ly inn Lo

[
»

aggregate amount of investments in the economy, [

Fig. 1. Interdependence of the demands for net innovation-
oriented (1, ;,,), net traditionally-oriented (Z, ,,) and aggre-
gate net investments (Z,,)

The most important factors to be considered: the level
of taxation; investor expectations; the pace of techno-
logical changes; the level of equipment depreciation
and the cost of its maintenance; provision of industries
with manufacturing capacities; staff qualifications;
provision of manufacturing processes with the work
force; the level of wages; infrastructure of invest-
ment environment; openness of economy; provision
of manufacturing processes with natural resources;
state support for investment and innovation processes;
general level of savings in the economy, etc.

We can say that while these factors generally affect
the total volume of net investment, the impact of each
of them on the specific studied type will vary in size
and character. In some cases, the areas of influence
may even be different. Moreover, when one considers
the researched processes in dynamics, it appears that
some of the factors that affect the amount of invest-
ments in the current period, in the following period
are directly dependent on the size of these invest-
ments. Therefore, the feedback is formed. The analy-
sis of the researched processes in dynamics makes it
possible to suggest the cyclicity of this process.

Now let us study the mentioned feedback by using
the example of such factor as the provision with
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fixed capital. We can say that the provision with
fixed capital is higher in the traditionally oriented
economy (in industries producing traditional goods
and services) than in innovation-oriented economy
(in high-tech industries producing innovative prod-
ucts and services). However, it is necessary to note
that the process of attracting innovation-oriented
investments aimed at the formation of the fixed
capital in the high-tech sector causes a gradual in-
crease of its provision in this economic segment in
the absence of significant variations of the factors
that determine the required size of the fixed capital.

Under the conditions of invariance of other factors the
dependence of net investment amount from the fixed
capital provision in a simplified form is defined as:

In:f(PFC)’ ()

where Prc is the level of provision with the fixed
capital in the economy:
P
P = —, 3)
Py
where Py is the real (available) volume of the fixed
capital in the economy, Py is the amount of the fixed
capital needed to achieve the target growth rate of
integrated macroeconomic indicators, which is se-
lected as the target criterion (for example, NDP). Py
depends on the capitalization ratio of production,
forecast production volumes and others.

The hypothesis about the different levels of provi-
sion with the fixed capital in the traditionally- and
innovation-oriented (hi-tech) sectors can be for-
malized as follows:

PFC,UI > PFCl-Mt (4)
FC,
p _ 10, ’ 5
e = e 5)
P _ F’C:Rinnr (6)
e FCN inn ’

where Prr , P FCy,

1oy

are the levels of economy’s

provision with the fixed capital respectively in the
traditionally- and innovation-oriented sectors of the

economy inaperiodr; FC,, , FC,.  are the real

(available) amounts of the fixed capital respectively in
traditionally- and innovation-oriented sectors of the

economy in a period ; FC, , FC are the

Ninn,
volumes of the fixed capital needed to achieve the
target growth rate of NDP respectively in tradi-
tionally- and innovation-oriented sectors of the
economy in a period ¢.



In order to make the preliminary conclusions about
the availability of a feedback, we can take the
amount of capital needed to achieve the target
growth rate of NDP as a constant (it only reduces
the number of options that should be considered,
but doesn’t contradict the main idea).

Considering the investigated processes in dynamics, we
can note that scientific interest in this case is not only in
the existing level of fixed capital provision in the econ-
omy, but also its growth over a certain period of time,
which we propose to define as APrc and calculate as:

APpe = PFCHl - PFC, . (7

It is essential for the analysis to use the value of
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= i) of the level of the fixed capi
- pital pro-
FC,

(IR

vision in the whole economy and investigated sec-
tors separately.

Firstly, let’s analyze the index growth rate of the
level of fixed capital provision. In our opinion, in
most cases the growth rates of the level of the
fixed capital provision in innovation- and tradi-
tionally-oriented sectors of the economy are not
identical, that is:

GR, #GR,, . (®)

We determine the calculation of the growth rate

P,
the growth rate (GR = &) and increase rate level of the fixed capital provision in more detail:
FC,
FCRHI FCRl
R = AP _ Pre, ~Pre, _ FCy  FCy ) (FCy  -FCg)-FCy FC, -FCy o)
PFC‘ PFC[ FCR[ FCy- FCR[ FCR, '
FC,
Clearly, the growth of the fixed capital over a cer- FC,,
tain period of time is equal to the amount of net in-  Pp¢. = 2 (13)
vestments in the fixed capital, that is: F CN,(,H]
FCR‘” B FCR’ - InFC! ’ FCRinn,+1
. . ) ly FCpp | > (14)
Accordingly, the ratio (8) can be written as: . FCy inn |
In ]}‘l B
FCN)I * chnt 5 (10) PFC“’HI + PFC"”"HI (15)
F CRtU, F CRinn[ PFCmr PFCM”’ H
where [ i are the net investments in the
nFCy, * T NFCyy, where FCp , FCp,  are the real (available)

fixed capital respectively in traditionally- and
innovation-oriented sectors of the economy in the
studied period of time, and the absolute value

1

nrc, €0 greatly exceed I,

C

inny

Let’s make the analysis also in relation to the in-
crease rate of the fixed capital provision to confirm
the suggested hypothesis about the presence of a
feedback between the level of the fixed capital provi-
sion and the volume of net investments.

The increase of the fixed capital from net investments
will result in the increase of its provision in traditional-
ly- and innovation-oriented sectors, but the paces of
this growth may differ in size, that is:

FC,  =FC, +1,. , (11)

1oy

Rtor+1 Rtor

FC FCpipi t1rc, (12)

Rinnt+1 =

amounts of the fixed capital respectively in tradi-
tionally- and innovation-oriented sectors of the econo-

my in a period following the period #, FC
FC

to achieve the target growth rate of NDP respectively
in traditionally- and innovation-oriented sectors of the

NtoHl ’

are the amounts of the fixed capital needed

Ninn,,,

economy in a period following the period #; P FC.

or+1
P | are the levels of economy’s provision with
inng 4

the fixed capital respectively in traditionally- and inno-
vation-oriented sectors of the economy in a period
following the period .

Schematically, the increase of the real amount of
the fixed capital from net investments is illustrated
in Figure 2.
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Fig. 2. The increase of the real amount of the fixed capital from net investments

Therefore, it can be argued that the formation of a
dependence of investments volumes from the provi-
sion of fixed capital in the current period is based on
the feedback between the fixed capital’s provision and
the level of investments in the previous period, that is:

1 =f (P, V=S, ),

nFCi’mHl nngy| FC"”’H

Ly =f(Pr, )=fU, ).

nFCtoHl o741
This confirms the hypothesis about the existing feed-
back between the level of the fixed capital’s provision
of the economy and the volume of net investments.

(16)

a7

It is necessary to indicate that the assumptions we
have made about the sustainability of the required
size of the fixed capital does not significantly affect
the conclusion about the feedback between the level
of the fixed capital’s provision and the amount of
investments. Therefore, the only possibility to main-
tain the fixed capital’s provision in the innovation-
and traditionally-oriented sectors at sustainable levels
is the increase of the required sizes of the fixed capi-
tal in these sectors by an amount which is equal to the
ratio of the net investments in these sectors and the
appropriate levels of the fixed capital provision.

At the same time, for the description of economic
development the dynamics of the required size of the
fixed capital is a matter of principle. The focus on the
innovation of this development will lead to the
growth of the required size of fixed capital in the in-
novation-oriented sector of the economy. The speed
of this growth can significantly exceed the same indi-
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cator for traditionally-oriented sector. On this as-
sumption we can conclude that the reduction of the
fixed capital’s provision will likely be caused by an
increasing demand for fixed capital rather than by
small volumes of investment.

Next let’s consider the effect of individual factors on
the formation of investment demand. In our opinion, all
factors of influence on the investment demand may be
divided into three groups depending on how they af-
fect the demand for each of the studied types of in-
vestments in their interaction. The first group of fac-
tors includes those that simultaneously affect the de-
mand for traditionally- and innovation-oriented in-
vestments, accordingly changing the aggregate in-
vestment demand (Figure 3a). The second group of
factors includes those that affect the demand for one of
the studied types of investments, simultaneously
changing the aggregate investment demand (Figure
3b). The third group of factors includes those that si-
multaneously affect the demand for each of the studied
types of investment, while not affecting the aggregate
investment demand (that is changing the specific struc-
ture of the investment demand) (Figure 3c).

To demonstrate the impact of each group of factors
on the investment demand we will consider the im-
pact of some instruments of state regulation.

We will analyze the first group of factors using the
example of such method of state regulation as tax
incentives. Let’s suppose that for the improvement of
the investment climate the state may reduce the tax
burden for all businesses that invest money in the
fixed capital (regardless of the sector they work in).



This will increase the expected rate of profit and,
consequently, the demand curves for traditionally-
and innovation-oriented investments will move to the

2 1 2
to [, ,from I, to [, |,
inn 10 to

0

right (upwards from [ i

inn

from I} to I}, as we can see from Figure 3a). As

the aggregate net investments are equal to the sum of
net traditionally- and innovation-oriented invest-
ments, we can conclude that the overall change in net
investments is equal to the aggregate change in the
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net investments of the investigated types:

Al =AI, +Al (18)

ninn *

We will analyze the second group of factors using the
example of such method of state regulation as tax in-
centives. Let’s suppose that tax remissions will be lev-
ied by the segments (that is separately for traditionally-
and innovation-oriented sectors). In this case the
change in demand for net investments will also take
place only in a particular sector of the economy.

| Structuring of the factors of investment demand depending on the area of their influence |

v
The first group
simultaneously changes the demand for each
type of investments, accordingly changing
the aggregate investment demand

>

7
}
/
/

1
1"

real interest rate, r

yyyyy

v

The second group
changes the demand for one of the studied
types of investments, simultaneously changing
the aggregate investment demand

AONN

v
The third group
simultaneously affects the demand for each
of the studied types of investment, not
affecting the aggregate investment demand

real interest rate, r
v
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aggregate amount of investments in the economy, I

a

aggregate amount of investments in the economy, 1

v

aggregate amount of investments in the economy, I
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Fig. 3. Interdependence between demands for net innovation-oriented (7, ;,,), net traditionally-oriented
(I, +,) and aggregate net investments (Z,,)

The stimulation of innovative investment by providing
tax remissions for innovatively active enterprises will
lead to the shifting of the demand curve for net innova-
tion-oriented investments. In a graphical display it is
illustrated as the shifting of the demand curve for net

2
to / o

while the demand for net traditionally-oriented invest-

. . . . 1
innovation-oriented investments from 7/,

inn

ments (/ ,ll, ) remains stable, and the aggregate demand

for net investments will increase by an amount equal
to the change in net innovation-oriented investments

f ,ll moves to [ j ), as it is illustrated in the Figure 3b.

We will analyze the third group of factors using the
example of such method of state regulation as state
guarantees. Studying the peculiarities of innovation
investment it is important to emphasize that the in-
vestment environment is characterized by extremely
high competition. The basic rule of investors’ behavior
is the choice of the highest expected net profit rate,
which is decisive for any kind of investment. It should
be noted that in this case we focus not on the intras-
pecific (within one of the investments’ types that we
studied), but on interspecific competition (that is be-
tween traditionally- and innovation-oriented invest-
ments). Such division of the investment market ac-
cording to different types makes it possible to inves-
tigate some factors influencing them. For example,
the provision of state guarantees for stimulating the in

crease of innovation-oriented investments will not lead
to the increase of the aggregate net investments, be-
cause it does not directly affect the real interest rate.

But it should be noted that it increases the demand for
innovation-oriented investments by reducing the de-
mand for traditionally-oriented investments. Graphi-
cally it is illustrated by the shifting of demand curves
for net innovation-oriented invest-ments to the right

to I , while the demand

inn

and upward from [

inn

curve for the net traditionally-oriented investments will
move to the left and down from / ,L to I}, and the

aggregate demand for net investments will remain sta-
ble (/ ’11 ), as it is illustrated in the Figure 3c.

Now let’s consider the impact of investments on NDP
based on the proposed structuring. The dependence of
the volumes of all types of investments we investi-
gated from DNP is presented in Figure 4.

A

/ [nm
e

_ — I, inn

>

Real DNP, monetary units

Investments, monetary units

Fig. 4. Dependence of investments volume
(according to types) from NDP
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It should be noted that we consider investments as
partially dependent from NDP:

I, =1 ney T k, *NDP, (19)
I, =1 . k, *NDP, (20)
Inzlno +k, * NDP, (21)
I, =1 AR P (22)
k, =k, +k, . (23)
where [ hoy ? 1 g 1 n, Qe respectively net tradi-

tionally- and innovation-oriented investments, and
also aggregate investments that don’t depend on NDP

volumes; k, , k, , k, are the coefficients of de-
to inn

pendence respectively of the net traditionally- and
innovation-oriented investments, and also the aggre-
gate investments from NDP, which can be considered
as a propensity to certain types of investments.

Let’s consider the particularities of the structuring of
consumption expenditures as a component of NDP by
the criteria of innovation. Since these costs are formed
on the market of goods and services, it can be divided
into two segments: traditional and innovative. For the
purpose of selection of the innovative component in
the NDP structure the element of consumer spending
can also be divided into two parts, the first of which
will characterize the performance in the traditional
segment of investigated market and the second one —
in the innovative segment. On this basis, the aggregate
consumption expenditures (C,g,) will be:

Cagg = Cfu +C

inn?

24)

where C, , C, = are respectively consumption expendi-

to?

tures for traditional and innovative goods and services.

The decisive importance in our research is the char-
acteristics of not only the absolute values of con-
sumption expenditures for traditional and innovative
products and services, but their share in aggregate
consumption expenditures:

C.
S = (25)
agg Cagg
C
S, =— (26)
agsg Cagg
where S cim > S oo are respectively the shares of

ags agsg
consumption expenditures for traditional and in-
novative products and services in aggregate con-
sumption expenditures for products and services.
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It should be noted that consumption expenditures
can be presented as a function of income after
taxes. It is necessary to take into consideration the
division of the total consumer spending into con-
sumption expenditures for traditional and innova-
tive products and services that is:

C,=C, +ke *IAT, 27)
Cinn = Cinno +kC,~ml *IAT ’ (28)
where C,,, C,, are the consumption expenditures

respectively for traditional and innovative goods and
services; C,, , C,,, ~are the consumption expendi-

to, °
tures respectively for traditional and innovative
goods and services that don’t depend on the income
after taxes; k. , k. are the coefficients that char-

acterize the propensity of people to consumption of
respectively traditional and innovative goods and
services, which we will call the average propensity
to consumption of the respective types of goods and
services; IAT is the income after taxes.

With regard to the above-mentioned relations the
equation (24) is transformed into:

Coe =Cp, + G, + (ke +ke )*IAT . (29)
In a simplified form (without regard to the state par-
ticipation in the economic processes) the income
after taxes is equal to NDP.

Therefore, in order to correctly reflect the transforma-
tional changes occurring in the transition of the na-
tional economy to an innovative model of develop-
ment, it would be advisable in macroeconomic re-
searches to consider separately the consumption ex-
penditures for respectively traditional and innovative
products and services, and also to take into account the
presence of different levels of consumers’ propensity
to the purchasing of each type of goods and services.

Now let’s consider the next component, which forms
NDP state expenditures. In our opinion, one can dis-
tinguish four main items of interest to us in terms of
innovation, which may be related to the considered
types in the structure of state consumption expendi-
tures: state consumption expenditures on traditional
and innovative products and services, in the structure
of state investment expenditures: state traditionally-
and innovation-oriented investment expenditures.

Regarding the latter, it should be important to em-
phasize that the investment policy must be formed at
the state level, which would support science, pro-
mote high-tech industries’ development, provide
privileges to investment projects at the early stages
of their implementation. It is particularly important
to form a sound investment policy for the economy



in transition, with high risks, when it is difficult to
correctly determine the return on investment or even
impossible to quantify the relationship of current
investments with future benefits. In other words,
state investments should not lead to additional com-
petition on the investment market but support its
development, including the infrastructure, especially
of those elements, which are unable to grow enough
in the conditions of a fierce financial competition,
but they are essential to ensure the competitiveness
of the state on the global market.

In our opinion, the main and the most essential dis-
tinction of state expenditures is their regulation, de-
pendence on the priorities of the state policy. The
structure of the state spending is explained by the
goals of the government in a certain period. In a
formalized form the components of the state spend-
ing can be presented as follows:

G = GC/U + GC[/m + Glm + G] ’

. (30)
where G. , G

spectively traditional and innovation goods and ser-
vices; G, , G, are respectively state traditionally-

are the state expenditures for re-

n

and innovation-oriented investments.

It should be noted that transfer payments made by
the state are not included in the resultant indicator
(in this case, to aggregate state expenditures and, as
a result, to NDP) because they don’t reflect the in-
crease of the current production. But they form the
personal income after taxes, which were discussed
when considering the consumption expenditures of
the population. So, to avoid the simplification that
income after tax is equal to NDP, we must take into
account the existing tax burden (which is formed
from the tax burden imposed by the state) on the ul-
timate consumers and manufacturers of products and
services, income recipients and property owners, as
well as the transfer payments going backwards:

IAT = NDP*(1+P,,)*(1-P,,), 31)

where P, is the average level of tax burden on

NDP considering the transfer payments; P,, is the

average level of state transfer payments in NDP,
which is calculated with the following formula:

TP

- 32
NDP 2

PTP

where TP is the aggregate transfer payments in a
certain period.

Now let’s examine the next component of NDP net
exports. It should be noted that it is the difference
between the expenditures of foreign counterparts on
the goods and services produced in the country and
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expenditures of domestic agents on goods and ser-
vices produced abroad, in other words, it is the dif-
ference between exports and imports. Net exports
may be represented by the sum of net export values
for certain groups of respective expenditures:
Xn:K%+Xn +X, +X, .

Cinn Mo Linn

(33)

where X ne, X, . are the net exports respectively
of traditional and innovative goods and services;
, X are the net exports respectively of tra-

o Ny

ditionally- and innovation-oriented investments.

It should be emphasized that a crucial importance
for the research of the level of economic system in-
novativeness in the context of export-import busi-
ness activity belongs not so much to the identifica-
tion of the net exports as to the ratio of the absolute
values of its basic components (exports and imports)
for the specified types. In our opinion, the increase
of our country’s participation in the trade with the
innovative factors of production on the international
market can be an indicator of innovation orientation
of the national economy. The growth of domestic
exports as such, and their share in the total world
exports are a positive sign of economic develop-
ment. As one of the export’s components is the ex-
port of production factors, which causes the increase
in the investment expenditures of foreign counter-
parts in our country, then an important feature of
innovation orientation of the economic system will
be the increase in exports of innovative production
factors compared with the traditional. Therefore, the
country can abandon the existing practice of export-
ing metal, raw materials, coal, wood, etc. and posi-
tion itself in the world market as a country that takes
an active part in the global technology exchange. In
our opinion, the export of innovative products for
the final consumption abroad is fundamentally more
important than exports of innovative production fac-
tors, because in this case one can talk about support-
ing domestic producers, the replenishment of state
budget, employment of domestic workers and oth-
ers. Besides the necessity of increasing the preva-
lence of innovative products’ export intended for the
final consumption abroad over the export of innova-
tive production factors, we consider it necessary to
emphasize the need in increasing the share of the
finished products in the structure of total exports
that will help stimulate domestic production. It
should be mentioned that in terms of supporting
domestic producers, replenishment of the state
budget and employment of domestic workers the
increase in the volume of import factors is funda-
mentally more important compared with the import
of goods and services for final consumption. These
conclusions regarding the priorities of innovative
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component in the structure of imports and exports
do not exclude the necessity to develop the tradi-
tional exports and imports operations.

Let’s define the mechanism of criteria assessment
of the impact of changes of these expenditure
types on NDP as one of the key macroeconomic
indicators, on the assumption of the existing func-
tional dependencies between different types of
expenditures and NDP, taking into account their
division by the criteria of innovation.

At first let’s consider the main components of
NDP — consumption expenditures and net invest-
ments — excluding the state expenditures and ex-
port-import operations. Graphically, the equilib-
rium level of the real NDP according to the
method of “aggregate expenditures — production
volumes” is presented in Figure 5. The curves re-
flecting the dependence of consumption expendi-
tures and the sum of consumption expenditures
and investment spending from NDP are not paral-
lel. The state of equilibrium can be presented as
the equality of savings and investments.
NDP=(C,, +C,, )+ (k. +k. )*NDP+( ng T I
On this assumption we can determine the multiplier
of NDP growth:

1
_k1 _kj

inn to inn

NDP — l_kcm _kc

In this context, one should use marginal categories
which characterize the dependency of the function
change from the argument change. But, as we have
chosen the linear dependency for determining the
relationship between consumption expenditures, in-
vestments and NDP, the average propensity to con-
sumption and investment is formally equal to the
marginal propensity. Therefore, it would be better to
present the studied relationships as follows:

1
k —k

mp ¢ - mp ¢

o inn

M , (35

NDP —
1-k —kmp[

10 inn

mp y

where k k

mpey,

are the coefficients that charac-

mp, Cinn

terize the marginal propensity of people to the con-
sumption of respectively traditional and innovative
goods and services (marginal propensity to the con-
sumption of certain types of goods and services);

k are the coefficients that characterize

2
"MP1, P Iy

the marginal dependency of respectively tradition-
ally- and innovation-oriented investments from NDP
(marginal propensity to certain types of investments).
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Fig. 5. The equilibrium of NDP according to the method
“aggregate expenditures — production volume”

It should be noted that the propensity to tradition-
ally- and innovation-oriented investments may dif-
fer significantly. The introduction of the appropri-
ate coefficients makes it possible to estimate the
value of the multiplier effect, that is the ratio of the
change in NDP (shifting from NDP; to NDP; in
Figure 5) to the initial change in investment (shift-

ing of the curve C+1, to C, +1, in Figure 5)

which caused the change in the real NDP on the
basis of a simplified model of its calculation.

Taking into account the fact that we study consump-
tion expenditures and net investments as partially
dependent from NDP, we have:

)+(k, +k, )*NDP. (34)

These marginal categories are determined by the ratio of

certain changes of indicators to the change of argument:
AC

e, = ANDP o

where AC, is a change in the expenditures for the

consumption of traditional goods and services,
which is caused by a certain change in the value of
NDP; ANDP is a change in the value of NDP, or
deviation in NDP value from its basic value. The
basic level of NDP is the level for which the mar-
ginal propensity to the consumption of traditional
goods and services is calculated.

On this assumption we have:

AC,=C, -C, . (37)
C, = f(NDR). (38)
C,, = f(NDP)). (39)
ANDP = NDP, — NDP,, (40)

where C

1w+ G, are the consumption expenditures
on the respectively traditional and innovative goods
and services for a basic (NDP;) and other levels of
NDP (NDP,); NDP,, NDP, are respectively the ba-
sic and the predicted levels of NDP, while the pre-

dicted level must be as close to the basic as possible.



Let’s calculate the marginal propensity to the con-
sumption of traditional goods and services:

Cto2 - Czo,

k = 41
"osn  NDP, — NDP, @b

where k,,

- is a coefficient of the marginal pro-

to NDP
pensity to consumption of traditional goods and ser-
vices for a certain basic level of NDP (NDP,).

Mathematically, with certain functional relationship
between the studied categories such value of the
marginal propensity to the consumption of tradi-
tional goods and services will be determined by the
derived function, which reflects the dependence of
these expenditures from the value of NDP. The
marginal propensity will be the following:

oC, (NDP
= M (42)
P ONDP
Similarly one can present other marginal categories:
oC, (NDP
. — M , (43)
PCim ONDP

1
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ol,, (NDP
o, = w , (44)
ONDP
ol. (NDP
= i (NDP). (45)
Plinn ONDP

Under such conditions it becomes obvious that with
the linear dependence (only in the case of the linear
dependence) between the studied categories, which
was chosen by us as the basis, the average and mar-
ginal values of certain propensities will be equal to
each other.

Considering the state expenditures in the calculation
of consumption expenditures it is necessary to cor-
rect the NDP to the average level of tax burden and
the average level of state transfer payments into the
NDP. In this case the functional dependence (33)
will have a different form:

NDP=(C,, +C,, )+ (k. +kc )*NDP*(1+P)*

inny,

#(1=Pyy)+ (L, +I, )+(k, +k,_)*NDP,

(46)

A simplified calculation of the NDP multiplier on
the assumption of the equality of average and mar-
ginal values of the propensity to consumption and
investment would conducted in the following way:

M NDP

Cl—ke (14 Pp)(1= Pry) —ke (14 Py)(1

It should be noted that the levels of tax burden and
state transfer payments may also depend on the vol-
ume of NDP in accordance with the areas of the state
policy. Therefore, it is necessary to consider the mar-
gin levels of state transfer payments and tax burden:

OTP(NDP)

= 48
" ONDP @

OTB(NDP)

bl S\l i 49
m ONDP )

The introduction into the calculation of the categories
of marginal levels of state transfer payments and tax
burden makes it possible to modify the model for the
calculation of the marginal propensity to consumption
of traditional goods and services in the following way:

_ oC, (NDP, PTP,,W ,PTBmp) ‘ (50)
ONDP

Similarly one can carry out the calculation of the

marginal propensity to consumption of innovative

products and services:

aCirm (NDP, PTF:W, ’ PTB"W )
N ONDP

Further research requires the consideration of the net
exports as a component of NDP. Taking in account the
state and export-import expenditures the mechanism of

K
mpc,,

61V

P Cipy

; 47)

~Pr)=ky, —ky,

formation of the NDP equilibrium value takes a
somewhat different form as illustrated in Figure 6.

The reflection of state expenditures (G) in the in-
vestigated model shifts the equilibrium value of net
domestic product from NDP; to NDP,. In turn, the
consideration of net exports (X,) also affects the
equilibrium amount of net domestic product, shift-
ing it from NDP,to NDPs.

It should be noted that the state and export-import ex-
penditures may, in turn, depend on NDP. In this case,
one can’t talk about the parallel curves, which reflect:

¢ consumption expenditures and net domestic pri-
vate investments (C +1);

¢ consumption expenditures, net domestic private
investments and state spending (C+1, +G);

¢ consumption expenditures, net domestic private
investments, the state spending and net exports

(C+1,+G+X)).

The total number of factors which will affect the ag-
gregate values of the state and export-import expen-
ditures due to the influence of the regulatory impact
and international factors may exceed their number for
the consumer and domestic private investment ex-
penditures, but the use of the marginal categories will
also be essential for the purposes of our research.
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Fig. 6. Equilibrium NDP according to the method
“aggregate expenditures — production volume”,
which takes into consideration state expenditures
and net exports

Let’s determine (according to the accepted classifica-
tion) the marginal indicators of the dependence of
state expenditures from NDP:

8GC (NDP)
g, = (52)
Pacio ONDP
oG NDP
e = (NDP), (53)
G Cinn ONDP
oG, (NDP
o = L) , (54)
o ONDP
0G,. (NDP
e — Linn ( ) , (55)
linn ONDP

are the coefficients that re-

where kmpacm -

Cinn

flect the impact of a change in the value of NDP on
the amount of state consumption expenditures re-
spectively on the traditional and innovative goods
and services (marginal propensity to state consump-
tion expenditures of certain types of goods and ser-

vices); kmpa, , k are the coefficients that re-

DG i

flect the impact of a change in the value of NDP on
the volume of the state traditionally- and innova-
tion-oriented investments (marginal propensity to
state investments in certain areas).

Let’s define the similar indicators for export-import
expenditures according to the classification of their
components by the criteria of innovation:

oX,. (NDP)
o, S A (56)
Pnc, ONDP

oX,. (NDP)
m, = ~ ’ (57)
i ONDP

0X,, (NDP
oy, = V8, (58)
P, ONDP

oX,,. (NDP
= im0 (59)
i ONDP
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where k , k

m, m,
Pxy Cro PXn Cinn

are the coefficients that re-

flect the impact of a change in the value of NDP on
the amount of the net exports respectively of the tra-
ditional and innovative goods and services (marginal
propensity to the net exports of certain types of goods

.k,

Xny.
o M linn

and services); k, are the coefficients

Dx

that reflect the impact of a change in the value of
NDP on the volume of the net exports respectively of
the traditionally- and innovation-oriented investments
(marginal propensity to net exports by certain types
of investment expenditures).

We can group the defined marginal indicators ac-
cording to their belonging to the traditional and in-
novative consumption expenditures, as well as tradi-
tionally- and innovative-oriented investments:

Ko =k + Ky, + g, (60)
[(ip — kmpcm + kW'PGc,-,,,, + km!’x,,c, , (61)
K ;;7; = kmp,m mpgr,, " Xy, ’ (62)
R'];z;n - ka1,m, + kaGl,',m + km oy, (63)
where K ,S]’;’, K rgp are the coefficients that reflect

the impact of a change in the value of NDP on the
amount of aggregate consumption expenditures re-
spectively of the traditional and innovative goods
and services (in our research we take into account
the net exports of goods and services, and therefore
the term “aggregate” should be understood with this

. I/u Iinn
amendment); K-, K~

reflect the impact of a change in the value of NDP
on the amount of respectively the traditionally- and
innovation-oriented investments.

are the coefficients that

In a general form the NDP multiplier can be deter-
mined as follows:

1
MNDP :1 KCo — gCm _ glo _ glm
— Ko — K — _

mp mp

(64)

The research we have conducted makes it possible to
draw the conclusion that the assessment of the influ-
ence of changes in the certain types of expenditures
of NDP is based on the marginal analysis of the rela-
tionship between these expenditures’ volumes and
the value of NDP. At the same time, there is a possi-
bility to separate (in the aggregate expenditures) the
innovation-oriented investments and consumption
expenditures on innovative products and services as
well as identify their direct influence on the NDP
value with the help of the coefficients of marginal
propensity to certain expenditures.



Conclusions

Positive changes in the economy are impossible with-
out the formation of a state regulation policy focused
on the innovative factor of economic growth. This task
requires, among other things, the implementation of a
qualitatively new investment policy, which, in turn,
requires the improvement of the methodology of mac-
roeconomic investment analysis. Such analysis should
take into account the process of innovations’ creation
and implementation, its scope, influence of the innova-
tion factor on the production dynamics. For the com-
prehensive analysis of the impact of innovation and
investment factors on the macroeconomic performance
criteria of the economic system (particularly on NDP)
innovation- and traditionally-oriented components are
singled out in every element of expenditures that form
this index. The results of the research presented in this
article made it possible to determine the consumption
expenditures on traditional and innovative products
and services in the structure of consumption expendi-
tures as an element of NDP, to prove the different pro-
pensity of consumers to purchase each of them, to
modify the quantitative representation of the aggregate
consumption expenditures as a function of income
after tax taking into account the traditional and innova-
tive orientation of their components. The state ex-
penditures in the structure of NDP are divided into
state consumption expenditures on the traditional and
innovative products and services, as well as the state
traditionally- and innovation-oriented investment ex-
penditures; their correlation is strictly regulated. The
research of the net exports as a component NDP
makes it possible to determine the net exports of tradi-
tional and innovative products and services, as well as
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traditionally- and innovation-oriented investments, to
determine the criteria of export’s innovativeness.
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ity to assess not only the volume of net exports, but the
ratio of the absolute values of its basic components,
structured according to the criteria of innovation.
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investments in the private sector and realization of im-
port-export innovative operations are not thoroughly
investigated by researchers. That is why this research
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ously, a sound macroeconomic analysis of the role of
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growth indicators, and on this basis — the development
of an appropriate innovative, export-import, invest-
ment policy requires the development of an appropri-
ate information base. This circumstance determines the
need for innovation statistics in a separate branch of
statistical observation. With the appropriate correction
in the statistical accounting, an interesting area for the
further research can be the quantitative assessment of
dependence of macroeconomic indicators for the do-
mestic economy’s development from the marginal
propensity to certain types of expenditures, structured
by the criterion of innovation.
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