SCIENTIFIC &
HERALD OF £
UZHHOROD UNIVERSITY

Scientific Herald of Uzhhorod University

Series “Physics”

Journal homepage: https://physics.uz.ua/en
Issue 55, 2348-2360
Received: 17.10.2023. Revised: 25.12.2023. Accepted: 11.02.2024

DOI: 10.54919/physics/55.2024.234018

Structural shifts in the economy and economic growth of the Kyrgyz Republic

Cholpon Askarova*
Kyrgyz National University named after Jusup Balasagyn
720033, 547 Frunze Str., Bishkek, Kyrgyz Republic

Kalybek Choroev
Kyrgyz National University named after Jusup Balasagyn
720033, 547 Frunze Str., Bishkek, Kyrgyz Republic

Topchubai Kultaev
Osh State University
723500, 331 Lenin Str., Osh, Kyrgyz Republic

Abstract

Relevance. After three decades of independence, the economy of the Kyrgyz Republic has not yet been able to make a
full-fledged transition to a market economy. Therewith, the development of technology around the world has significantly
accelerated innovation, and economic and social processes, which means that Kyrgyzstan has less and less time to close
the gap and needs to act quickly.

Purpose. To make a qualitative leap in development, fundamental structural shifts are needed, and the purpose of this
work — to consider various areas of application of such shifts and develop recommendations for further steps in this area.

Methodology. The method of statistical analysis was used to explore the dynamics of economic indicators over the
previous few years and the method of modelling was used to calculate one of the most important indicators of structural
shifts in the economy — the coefficient of elasticity of labour-capital substitution.

Results. As a result, six key parameters of economic transformation — in sectors, regions, technology, ownership, fixed
assets and fair competition — were explored and recommendations for future structural shifts were developed for each of
them. In addition, the elasticity coefficient has been calculated and the advantages of using the proposed type of
production function have been emphasised.

Conclusions. The practical significance of the work lies in the development of a more productive method of elasticity
calculation than the conventional one, which considers changes in the indicators of the replacement of labour by capital.
In addition, the prepared proposals on structural shifts in certain spheres of the national economy of Kyrgyzstan,
considering the positive experience of several leading world economies, are of practical use.

Keywords: innovation; privatisation; free competition; international experience; production function; elasticity of
substitution.

Introduction economic system is becoming particularly urgent. Some
In the context of ever-increasing globalisation processes,  structural limitations associated with the imbalance of
the task of integrating national economies into the global  several regions and industries of the Kyrgyz Republic (KR)
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Structural shifts in the economy and economic growth of the Kyrgyz Republic

force to search for solutions that could restore the balance
and thus ensure the integration of the KR into the global
economy of the fifth technological mode. Structural shifts
in the economy are, first of all, qualitative changes in the
links between the elements of the system occurring under
the influence of external factors. These links may be
different, and several Kyrgyz researchers have already
addressed the research of this problem.

Thus, K. Choroev [1] noted that in the transition period
of economic development, the wusual market
interrelationships no longer work effectively and the
mechanism, originally designed to generate profits, in
crisis conditions can no longer cope with the sectoral
distribution of resources. Consequently, in the author’s
opinion, in the process of structural shifts, it is extremely
important to optimise resource allocation between sectors
based on the existing realities and the actual state of affairs
in the economy. The arbitrator in such a case should be the
state authority, which, seeing the whole picture, can make
decisions on investments in this or that area, based on the
general interests of the state, avoiding individual
disproportions at all levels. It usually leads to a change of
priorities and redistribution of existing resources towards
more relevant sectors of the economy, in connection with
which the share of certain components in the gross
domestic product (GDP) of the state changes. Therewith,
the employment structure of the population changes
accordingly, with some professions losing relevance, on
the contrary, becoming particularly in demand.

A.T. Mamyraliev ef al. [2], exploring the interaction of
economic growth factors and their impact on the level of
development of the Kyrgyz Republic, identified the
features of the interaction of production factors for each
industry, and identified in which of the modes of such
interaction the growth vector would be maximally
effective. Having explored two key production factors —
production funds and labour resources — the authors
concluded that the growth of efficiency of Kyrgyz
enterprises is possible due to two factors. On the one hand,
it is the attraction of investment in fixed assets, and on the
other hand, it is the increase in the economically active
population caused by the growth of the birth rate in the late
1990s. Conventionally, due to insufficient development of
innovative technologies, the gross product of transition
countries consists mainly of raw materials and low-value-
added products. In addition, the Kyrgyz Republic is
characterised by the problem of disproportions in the
sectors of the national economy, left over from the times
of the Soviet Union with its administrative-command
system of management and differentiation of spheres
between different union republics. Since the state lacks
developed energy enterprises and natural logistic centres
such as seaports, and the industrial and social infrastructure
is highly deteriorated, the gap in living standards between
the urban and rural populations is deepening.

In this regard, the agricultural sector of Kyrgyzstan,
which accounts for about 20% of the country’s GDP, is of
particular significance. R.K. Izmailov [3], having explored
the current state of affairs in industrial agriculture (IA), and
trends in its development, identified its low
competitiveness and low rates of innovation. The existing
measures designed to support agriculture over the previous
30 years of independence are ineffective and have not

achieved the intended purposes of the sector’s
development. The development of a system of agro-
industrial and livestock clusters is proposed as a structural
shift in this area. The development of a network of such
industrial complexes in the country, based in places of
territorial concentration of specialised producers, will lead
to the simplification of logistic routes and the reduction of
costs of product processing. The cooperation of various
farmers within a single cluster will strengthen their
positions and give them additional impetus while reducing
production costs [4; 5].

Speaking about the optimisation of logistics processes,
one should consider the geopolitical position of
Kyrgyzstan, as the state located in the centre of the
Eurasian continent, on the border of the two largest
economies of the Eastern Hemisphere — the European
Union and China — can play the role of a continental hub.
T.K. Bernaliev [6], considered the possibility of
developing international logistics in the Kyrgyz Republic
in terms of air, rail and road communication, including in
the context of the implementation of the ambitious
programme “Silk Road International Cooperation
Organisation”. In this context, an example of a structural
shift in the logistics industry could be the construction of a
separate railway line across the isthmus between the
mountain ranges of the Himalayas, Pamir and Tien Shan,
reducing the distance along the China-Kyrgyzstan-
Uzbekistan route by 1,200 kilometres. The implementation
of such a programme would significantly increase the
position of the Kyrgyz Republic as a transit logistics
centre, provide an influx of tourists and establish thousands
of jobs in the new infrastructure.

When evaluating the prospects for fundamental shifts
in the development of the Kyrgyz Republic, one cannot
ignore such an important factor of sustainable development
as the “green economy”. In their work D.K. Akanov &
N.Z. Zhakypov [7] raised an important issue of the
introduction of “green transport” in the cities of
Kyrgyzstan. Despite the independence of these studies and
the difference in approaches, both authors come to the
same conclusion — to achieve results, Kyrgyzstan needs
systemic shifts in the field of environmental security.
Among the priority steps, the researchers name an
environmentally oriented transport policy based on
modern environmental standards and information
campaigns dedicated to increasing public responsibility for
environmental conservation.

Thus, most areas of application of structural economic
shifts have already been explored by the domestic
scientific community separately. The purpose of this work
— to explore structural shifts and their impact on the
economy of the Kyrgyz Republic in a more comprehensive
way.

Literary Review

In addition, many foreign researchers have devoted their
works to the research of structural shifts in the world
economy. For example, F. Ulasan & D. Lee [8] explored
the reasons for the dramatic economic growth of South
Korea, which over the previous few decades had
transformed from one of the poorest countries in the world
to a technological leader. Such changes were allowed by
the transformation of public governance, and it was
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decisive governance that helped to overcome immature
social and political conditions.

Another example of an “Asian miracle” is the city-state
of Singapore, which in 60 years managed to raise GDP
from $500 per capita to $65,000 and ranked ninth in the
world by this indicator. U. Cakmak [9] who explored
Singapore’s structural shift in the economy concluded that
the state was able to achieve such performance due to
globalisation, free market capitalism and the stressed
significance of education. This experience is particularly
useful for countries that are struggling with territory and
natural resource availability.

J. Boehlke et al. [10] compared the experiences of two
countries with different political and social characteristics,
but shared experience of fundamental economic shifts —
Ireland and Turkey. The researchers analysed the
determinants of accelerated economic growth and found
that in the stable Irish economy with a well-educated
society, growth was driven by net exports, while in the case
of Turkey, periods of accelerated growth were associated
with a programme to promote small businesses and
facilitate their registration.

The European experience of economic breakthrough is
usually associated with the collapse of the Soviet model
when many states were able to develop independently in
the paradigm of market freedom. Thus, after the fall of the
Berlin Wall and the unification of two artificially divided
German economies, according to M. Fritsch et al. [11], a
positive synergy effect emerged. The strict anti-
entrepreneurial policies that prevailed under the Soviet
regime led to a structural shift in the behaviour of the
inhabitants of the German Democratic Republic (GDR)
and after the unification of the country, the number of self-
employed in East Germany overtook and significantly
exceeded that of West Germany.

In addition, another structural economic shift in Eastern
Europe — the so-called “shock therapy” in Poland —
occurred during the collapse of the socialist bloc.
G.W. Kolodko [12] believes that the definition of the long-
term purposes of this tectonic shift was largely correct, and
many of the structural reforms of that time are still relevant
today — in particular, effective financial supervision and
the expansion of the knowledge-based economy.

Despite its geographical remoteness from Kyrgyzstan,
the experience of structural shifts that occurred in South
America can be useful. Therewith, it should be considered
that the sharp economic surge was largely due to the
conditions of the military dictatorship. According to
A. Kaiser [13], the phenomenon of Chile’s neoliberal
economy, although it led to a significant increase in the
country’s GDP, did not affect the lives of the vast majority
of citizens. A similar situation was observed in Brazil —
although the military government initiated several reforms
and attracted significant investments in the development of
infrastructure, the dependence on imported oil was not
calculated during this structural shift, and with the onset of
the energy crisis in 1979, the “Brazilian economic miracle”
came to an end. Thus, when developing a strategy for
fundamental economic transformation, it is necessary to
consider the previous experience of national economy.

Materials and Methods

The method of statistical analysis was used to analyse six
key criteria of systemic economic shifts — in sectoral,
interregional and technological structures, in the structure
of ownership, in the structure of production assets, and in
the structure of competition — based on official data for the
last few years. In addition, the modelling method was used
to analyse the influence of factors, where the production
function was used to determine the relationship between
the main factors (input) and the results of the production
process (output), which reflects a sufficient degree of
stable quantitative correlation between inputs and outputs.

The production function with constant elasticity of
substitution (CES) is often used to describe the functioning
of an economic system, according to which the value of the
elasticity of substitution of labour activity by capital ¢ in
the system under consideration is constant. The problem
arises that such a situation does not occur very often in the
real economic system. Consequently, it is necessary to
make an additional assumption based on the possibility of
using a production function of this type but describing a
special case of system functionality. Therewith, such
modelling results in a decrease in the forecast accuracy of
the obtained estimates.

To avoid such errors, it is recommended to use the
neoclassical production function with variable elasticity of
labour substitution by capital (VES-function), which
considers changes in the values of elasticity of labour
substitution by capital ¢ in the analysed system. In modern
economic science, there are different variants of analytical
representations of such production functions. According to
one of the methods, the rate of substitution of labour by
capital y can be characterised as a dependence on the
capital stock k in the economic system examined:

3 k{ B >0, .
V—a+ﬁ'_a/ﬁ<k. (1

In this case, ¢ can be defined by the dependence:

ok) <1,0(k)>1

o) =1+ (/) K {da(k) do(k) _ ,f
< 1, k= 1
0<0,0>0, 2

and the VES-function, in this case, will have the form:

1
Y = Ae*[(1 + BKLF + all*F] /148, (3)
Thus, if evaluate y through the expression:

1 0<ax<l1
y_k(a+,8k_1)'{0<a’+ﬁk<1’ )

here: a and B — function parameters.
Then the dependences for ¢ will have the following
form:

=1 Bk ok) <1,0k)>1
ST T g —ar|dell) ol 4 f
B<0,8>0, (%)

2350



Structural shifts in the economy and economic growth of the Kyrgyz Republic

Y = AeM K[~ ehk, (6)

The assumptions of dependencies of y, o and k
proposed in this way, on the one hand, guarantee that
changes in o are in direct correlation with changes in k,
and, on the other hand, meet all the requirements for this
type of production functions. To construct 8-homogeneous
production functions of VES type, it is necessary to
identify the structure of the production function by solving
such a system of differential equations:

g'ty &

gty y()+k

Yoo | 1 (7
y(k)  ka(k)

here: § — homogeneity indicator of the function; k — degree
of armedness of the funds k=K/A; g(k) — transformed
function in the form:

Y =f(K,L) =Lf(,k) > 5= f,k) = g(k), (8)
v(k) — the maximum rate of replacement of labour by

capital:

_ 89(k)—kg' (k)
]/(k) - g’(k) s (9)

o(k) — the degree to which capital can be substituted for
labour for the 6-homogeneous function:

I

(10)

Since it is assumed that the choice of the value of de
[0.1] is made according to a predefined optimisation
criterion, it will be necessary to construct the function g(k)
for a given value of . If the structure of the function o(k)
is considered, the function g(k) can be defined by these
expressions:

y(k) =b-exp (fak%), (11)
9 =c-ew(fi755) 12

where: a, b and ¢ — some positive constants.

Thus, having a definite number of values of the volume
of output of finished products Y = {Y¥;}, where Y =
f(L,K), (i =1,n), and values K = {K;},, L = {L;}, which
are characteristic of the economic system examined during
a particular time interval and can be expressed either in
value or in index format, it is possible to construct a -
homogeneous production function of VES-type. In
addition, this methodology of calculation has the values of
homogeneity indicator &;: &; € [0.1]. Due to them it is
possible to determine the indicator of the provision with

funds of the system examined k; = Ki/ . and the
L

indicators of the function g% (k;) at the static indicator 6;:

(13)

5 K;
9% (k) = 1/6-'
L’
By ordering the values of function g‘sl' (k;) by
increasing values of k;, a series of g;; (I = 1L,n;n, =
1,n) is developed and the values of g;; can be
approximated by functions §;; that satisfy the requirement:

2
F=%"(9y = gy) »min.  (14)

Thus, based on the developed formulas, using the
modelling method, the coefficient of elasticity of
substitution of labour activity by capital as one of the
important indicators of structural shifts in the economy can
be calculated.

Results and Discussion

Prerequisites for structural shifts

During the Soviet period, most of the production capacities
and logistic chains in the Kyrgyz economy were developed
based on the all-union economic model, which, after
independence, led to a significant disproportion of
industries. The development of raw material enterprises
occurred against the backdrop of declining manufacturing
industries, which forced the Kyrgyz Republic to sell low-
value-added products for export and, consequently, to lose
a significant part of its profits.

To restore the balance between the sectors of raw
material extraction and processing, and to attract
innovative development technologies to the country, state
support programmes have been repeatedly developed,;
however, due to several subjective and objective reasons,
systemic and effective modernisation reforms have not yet
been implemented. To date, there is a conceptual mismatch
between the existing backward economic structure and the
urgent social needs of the population of modern
Kyrgyzstan. To destroy this adverse homeostasis, it is
proposed to divide the task of structural shifts in the KR
economy into separate criteria and, using the existing
experience of developed economies, to develop
recommendations for each of them. The list of such criteria
is debatable, however, in this case, it is proposed to present
it in the following form:

Systemic shifts in industry structure.
Systemic shifts in interregional structure.
Systemic shifts in technological structure.
Systemic shifts in ownership structure.
Systemic shifts in production funds structure.
Systemic shifts in competitive structure.

AN

Structural shifts in industries

It is the sectoral shifts that are the most urgent for the
economy of Kyrgyzstan. Disproportion and deformation of
inter-sectoral interrelationships, which occurred in the 90s
of the 20th century, still have an adverse impact on the
development of the national economy. Therewith, the
country has a high IA potential that should be developed.
Historically, it is the agricultural sector that became the
foundation of the economy and for a long time was the
guarantee of human survival. The agricultural sector of the
Kyrgyz Republic, due to objective geographical and
climatic conditions, has been facing serious challenges for
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many generations. Therewith, it is now that technological
development allows the introduction of several
breakthrough innovations that will be able to partially
offset the adverse environmental impact. The policy of
sustainable development in the agricultural sector involves
finding ways to optimise the utilisation of available
resources and the efficient use of production capacities to
reduce production costs and improve the quality of
products.

N. Parpieva et al. [14], who explored this issue,
considered the efficiency of resource utilisation in
Kyrgyzstan’s agriculture in the context of sustainable
development policy. They called the main tasks of the
country’s IA the assessment of resource potential, work on
the availability and efficiency of these resources, and
improve the competitiveness of the national agrarian
economy, which echoes the development of
recommendations for the establishment of structural shifts
reflected in this work. Modern agriculture in the Kyrgyz
Republic is characterised by low levels of innovative
investment and, consequently, low efficiency [15; 16].
This self-sustaining pattern has been going on for years and
has already led to a significant decline in the potential of
agricultural land, as over the years engineering and
irrigation facilities have deteriorated and become obsolete,
and potential investors in the sector, seeing the current state
of affairs, avoid risky investments. To overcome this
situation, it is necessary to consider that the process of
shifting employment from IA to higher-margin industries
has been a global trend for the past ten years. As
developing economies grow, demand for non-food goods
and services increases, and the labour force previously

employed in IA moves to more modern and higher-paying
sectors of the economy.

Therewith, mechanisation and automation of
production, and using more advanced fertilisers and
resistant genetically modified crops, lead to a decrease in
using unskilled human labour against the backdrop of
increasing yields. Consequently, the solution for
Kyrgyzstan’s agricultural sector should not be a
quantitative factor requiring maximum involvement of
low-skilled workers, but a qualitative shift designed to
introduce  digital  technologies  and  purchase
comprehensive programmes to increase yields. The tools
for such a structural shift could be:

1. Establishing a favourable investment climate for
foreigners with the right to dispose of the result of labour,
but without land ownership.

2. State support for preferential lending to agrarians.

3. A sct of measures designed to add value to human
capital, such as training farmers in digitalisation.

4. A centralised programme for the purchase of
complete technological cycles for the cultivation of safe
genetically modified products by the state and their
subsequent leasing to small and medium-sized farmers.

5. Systematic erosion control of agricultural lands and
reclamation works designed to expand their fund.

Some positive changes in the development of industries
in Kyrgyzstan can be observed now. Thus, according to the
official statistics of the National Statistical Committee of
the Kyrgyz Republic [17], the production of the main types
of agricultural products in farms of all categories in 2022
increased compared to previous periods. More detailed
data on types of agricultural products are presented in
Table 1.

Table 1. Production of main types of agricultural products in KR by years, thousand tonnes

Crop 2018 2019 2020 2021 2022
Grain 1741.5 1781.4 1856 1329.1 1867.3
Raw cotton 74.7 80.2 72.8 66.9 76.5
Tobacco 1.8 0.9 1 1.1 1.2
Sugar beet 773 741.1 448.8 365.6 468.1
Potato 1446.6 1373.8 1327.2 1289.1 1275
Vegetables 1094.9 1113.6 1131.2 1114.2 1163.6
Meat 221.3 226.2 230.4 230.5 248.3
Milk 1589.7 1627.8 1668 1698.9 1734.1
Eggs, million pcs. 533.2 561.3 562 564.2 607.9
Wool 12.8 12.9 13.1 13.1 12.9

As presented in Table 1, production volumes for grains,
vegetables, meat, milk, and eggs in 2022 are higher than
the four previous years, indicating that the industry is ready
for structural change.

Systemic shifts in interregional structure

These changes imply the elimination of the imbalance that
has developed in certain regions of the country due to their
resource, geographical or social peculiarities. The uneven
contribution of some regions of Kyrgyzstan their regional
products to the total GDP has led to the conventional
division of the country into subsidised regions and donor
regions. Therewith, the experience of developed countries
suggests that the optimal solution is to delegate a
significant part of state management to the localities since
it is there that a fair compromise between the interests of

regional communities interested in ensuring regional
development and the national policy of the central
government is possible.

Considering regional peculiarities due to traditional-
social, resource and organisational capabilities, local
communities should form a local network system that
includes, in addition to territorial authorities, public
representatives, journalists, popular bloggers, influencers,
opinion leaders, and elders. Under these conditions, as the
regions evolve, a platform will be developed where local
business entities will be able to coordinate and synchronise
their actions. The principles and sources of funding for
such initiatives are important. It is optimal to develop
regional development funds to address specific problems
and tasks in a particular territory. To avoid corruption and
bias, all cash flows and investments to implement regional
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projects should have specific and transparent purposes, and
funding decisions should be based on the results of
competitions [18-20]. In addition, clustering is an essential
factor of regional development, which provides, on the one
hand, an inflow of financing, and, on the other hand,
develops a specific thematic niche and attracts specialists
of a specific profile. In this case, employees united by the
same interests establish their community in the cluster, in
a sense a “‘community of interest”, which has a positive
impact on the growth of human capital and eliminates staff
turnover. In addition, the establishment of such regional
structures is a good practice for local authorities that
improve their project management skills in the course of
their work.

As mentioned above, competitions and grants should be
an integral part of such a model of regional development,
as they increase the level of trust on the part of the
population, give every citizen a chance for a social
elevation and are a guarantee of targeted and reasonable
use of funds. Last but not least, this approach is crucial for
the change of elites, developing a new managerial culture
and eliminating the corruption that Kyrgyz people
inherited from the era of rigid centralisation and
administrative distribution. The current imbalance of the
regions is demonstrated by the following indicators
obtained from the National Statistical Committee of the
Kyrgyz Republic [21]. The difference is as follows:

1. Interms of average monthly wages —almost 2 times
(Bishkek — 34154 soms, Osh region — 17626 soms).

2. Interms of poverty rate — 4 times (Jalal-Abad region
— 52.7% vs. Chui region — 13.2%);

3. In terms of unemployment rate — 2.2 times (11.3%
in Batken region, 5.1% — in Talas region).

4. In terms of investments in fixed capital, Issyk-Kul
region’s indicators are 22 times higher than those of Talas
region.

5. In terms of regional gross product — 13 times (in
Bishkek city — 39% against 3% of Naryn region).

This disproportionality of regional development was
noted by G.G. Das et al. [22], who, based on the results of
a study of nine regions of the Kyrgyz Republic using a
comparative-static general equilibrium model, concluded
that the disruption of regional balances both has an
extremely adverse impact on the living standards of the
population and increases social tensions in the Republic
and even threatens its territorial integrity. Thus, to maintain
governability, Kyrgyzstan requires structural shifts in
decentralisation and strengthening of regional centres. The
priority steps towards such structural shifts are as follows:

1. Identifying  their  local  “locomotive  of
development”, the conventional priority area that needs to
be developed.

2. Development of a detailed sustainable development
strategy for each territorial entity — from region to aiyl
aimak — with fixation of intermediate benchmarks.

3. Toughening of centralised legislation against even
minimal manifestations of corruption.

4. Establishment of regional development funds.

5. Increasing communication between community
residents, establishing and maintaining local websites,
Facebook pages, Telegram feeds, and other activities to
support citizens’ sense of belonging to their community.

Reducing dependence on toxic economies under
international sanctions to zero.

Systemic shifts in technological structure
Technological changes are primarily conditioned upon the
introduction of innovative practices of the new way of life
into the national economy. The global focus on technology
development leaves no choice for national economies.
Those countries that lag behind the current innovation
trends at this stage will no longer be able to compete for
the markets of highly processed products and will remain
only a raw material appendage of the developed world.
Therefore, Kyrgyzstan must make a structural shift in this
area and implement its innovation potential as soon as
possible, finding the necessary resources both for
revolutionary technological development and for mental
changes in society, involving an increase in the level of
education and growth of human capital of citizens. A
separate task is the need to make an innovative
breakthrough with simultaneous modernisation of the
social sphere to ensure the growth of competitiveness of
domestic human capital without departing from the
principles of the social state.

The current situation in the field of research and
development (R&D) in Kyrgyzstan is worrying, as the
country’s scientific and technological potential is not in
demand and has been stagnating for several decades. It is
easier and cheaper for both government agencies and
businesses in the Kyrgyz Republic to acquire ready-made
technological solutions abroad — equipment, programmes,
and know-how of the chemical industry — than to design
domestic developments from scratch. This dependence on
imported suppliers, plus difficulties in attracting
investment in R&D due to the declining prestige of
knowledge-intensive industries in Kyrgyzstan, and a high
level of corruption, which increases the cost of any start-
up, puts domestic innovation activities in an inherently
lose-lose situation.

The solution could be the establishment of a system of
innovation and technology centres (ITCs), starting with the
development of a protectionist legal framework and ending
with the attraction of Western grants. Such ITCs should
become foci that unite technological chains of innovation
infrastructure, linking people, finances and production
facilities. In addition, at a higher level, ITCs will become
platforms that bring together regional, national and
industrial policy interests. The infrastructure of innovation
and technology centres will include various educational
institutions, legal assistance companies, science and
technology parks and business incubators. Therewith,
technoparks, working in individual settlements, on the one
hand, influence their social and technological
development, and, on the other hand, provide residents of
these territories with additional employment opportunities.
At this stage, practical work in this area is already
underway — an innovation centre has been established in
Karakol based on the K. Tynystanov Issyk-Kul State
University, and a joint Kyrgyz-Turkish technopark is
planned to be opened in Bishkek’s Manas University.

South Korean researchers E. Lee & J.S. Mah [23]
explored the economic development and industrialisation
of Kyrgyzstan in the transition period and gave their
assessment of the country’s innovation potential.
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According to the authors, Kyrgyzstan needs to think now
about the next stage of economic development and a new
industrial-oriented strategy of economic development. To
strengthen such industries, it is crucial to strengthen
infrastructure and make the necessary investments in
human capital development. The assumption that the
Kyrgyz Republic can benefit from the promotion of value-
added industries is particularly valuable from experts from

South Korea, the country that was able to implement the
economic “Miracle on the Hangang River”. The dynamics
of technological development of Kyrgyzstan can be
assessed by the indicators of using information and
communication technologies by enterprises and
organisations. Detailed information is presented in Table

2.

Table 2. Key indicators on using information and communications technology

Indicator 2018 2019 2020 2021 2022
Total companies 12152 12701 11491 11112 11477
Of these were used:
1. PC 11881 12421 10692 10765 11029
2. Local computer networks 3531 3683 3417 3201 3248
3. Email address 6833 8080 7821 7780 8208
4. Internet 6271 6604 7195 7355 7651
5. Dedicated ADSL lines 4370 4623 4541 4206 4287
6. Own websites (in Kyrgyz language) 1915 (472) | 2041 (554) | 1910 (561) | 2174 (595) | 2316 (625)

Source: Kyrgyzstan in figures [14].

As can be observed from the table, the development of
digital technologies in Kyrgyzstan at the level of
organisations and their employees is growing. Particular
attention should be devoted to the positive dynamics of
using the native language on the websites of organisations.
As part of the upcoming structural shifts in the
technological structure of the Kyrgyz Republic, it is
necessary to highlight the programme for the construction
of small hydrological, wind and solar power plants
throughout the country. In particular, 19 plants are planned
to be built in 2023 alone, including hydroelectric power
plants (HPPs) in Bala-Saruu, Leilek, Kyshtut, Kogart and
Issyk-Ata, and SESs in Kun-Bulagy and Bishkek.

Systemic shifts in ownership structure

In addition, the privatisation of state property is an
essential factor in economic reforms. After the collapse of
the Soviet Union, privatisation of enterprises and an
increase in the share of private property were the first
systemic signs of a free market. The transition from a
planned economy and command and control system to
market relations was a chance for Kyrgyzstan to improve
the efficiency of individual employees and teams and
entire industrial sectors.

The first stage of privatisation and the development of
the private sector in the economy began immediately after
the Republic’s independence when the majority of the
country’s residents became owners of shares in
spontaneously privatised enterprises [24; 25]. In addition,
as part of “small-scale privatisation”, small trade,
consumer services or catering facilities were sold for
relatively symbolic sums of money to the labour
collectives themselves. It was through these shops,
hairdressing salons and cafés that the first structural shift
occurred in the minds of citizens, exposing many of the
pros and cons of a market economy.

At the second stage of privatisation in the mid-90s,
large machine-building plants, energy enterprises, and coal
mines were already among the enterprises to be privatised.
A socially just project was developed, according to which
all citizens received special coupons (upai) and the
opportunity to exchange them for shares in large

enterprises through a system of special investment funds at
coupon auctions. However, even the second phase failed to
achieve the declared purposes, namely fair distribution of
state property to the population. The management of the
most attractive objects, taking advantage of the financial
illiteracy of former Soviet citizens, purchased shares for
nothing, and those objects that did reach ordinary
shareholders had no prospects for development and were
soon subject to bankruptcy proceedings [26-28].

In the early 2000s, as part of the third stage of property
redistribution, such landmark enterprises for the Kyrgyz
economy as Kyrgyztelecom, Kyrgyzenergo, Kyrgyzstan
Aba-Zholdoru, and Kyrgyzgaz were restructured. Large
foreign enterprises, such as Reemstma and Coca-Cola,
gradually entered the market and organised their
production and logistics in the Kyrgyz Republic, laying
standards of modern management and corporate culture.
Despite the correct purpose of all three waves of
privatisation aimed at establishing a market economy and
transforming the inefficient state machine, the key
purposes were not achieved. In addition to the fact that
citizens could not be made full-fledged co-owners of
businesses, the very choice of privatisation objects was
questionable, the system of consulting inexperienced
private investors was not thought through, and there were
no legislative mechanisms for arbitration.

However, the main adverse result of the privatisation
reforms of that time was the property stratification of the
population, during which the overwhelming majority of
Kyrgyz people became very poor and a few became very
rich. Therewith, the true foundation of a successful market
economy and democratic system — the middle class — never
emerged. Nevertheless, the “invisible hand of the market”
was able to standardise some processes at the level of
private enterprise over time, and the additional degree of
economic freedom for citizens gradually bore fruit. After
exploring the characteristics of private enterprise in
Kyrgyzstan, M. Aver & K. Ardig [29] conclude that to
establish a business based on sustainable development, it
is necessary to focus on the adaptation and implementation
of information technology, and for the implementation of
this task, cooperation between the private and public
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sectors is particularly important. Table 3 contains data that
demonstrates the changes in the ownership structure of
Kyrgyzstan over 5 years.

Table 3. Indicators of small and medium-sized enterprises in the Kyrgyz Republic

2017 2018 2019 2020 2021
Number of small enterprises (SE) 13858 14520 16199 16302 16252

Number of medium-sized enterprises (SME) 795 769 779 717 798
Number of individual entrepreneurs (IE) 389778 | 401658 | 411405 | 418763 | 429985
Number of farms 428730 | 439602 | 452308 | 461581 | 467423

Number of employed, SE+SME+IE, thousand people. 479 493 519 520 523

Source: Small and medium enterprises [30].

According to the above data, there are positive
dynamics throughout the entrepreneurial structure of
Kyrgyzstan. Therewith, for a structural shift in this area,
further liberalisation of legislation is needed to remove
existing barriers for private entrepreneurs and promote the
development of a middle class.

Systemic shifts in production funds structure

It is changes that ensure that the share of inputs exceeds the
share of retired equipment and are a guarantee of material
resources renewal. Modernisation of fixed production
assets, as expensive means that serve for a long time and
transfer their value to the manufactured products gradually,
is a key strategic task of the modern economy. Engineering
solutions at this stage allow, through resource-saving and
waste-free technologies, to increase the quantity of
finished products and stock output using the same volumes
of raw materials. Another way to increase productivity is
through the development of specialisation programmes.
Specialised, and therefore simplified, production structures
enable the discharge of workers from auxiliary and
maintenance services, which allows the company to
increase the shift ratio without increasing the number of
employees and to run second or third shifts, minimising
downtime.

Therewith, notably, after the elements of production
assets are commissioned, the process of their physical
ageing and deterioration starts, which adversely affects
such production characteristics as accuracy, reliability and
efficiency. Decrease in labour productivity, and increase in
electricity, fuel and raw materials costs caused by wear and
tear are supplemented by increase in repair and
maintenance costs of obsolete equipment. To compensate
for these losses, the mechanism of depreciation is used,
which involves the gradual transfer of the cost of wearing
equipment to the products that are produced with this
equipment. In a conventional economy, a high share of
depreciation and amortisation is a guarantee of business
development, as these costs are part of the profit, which is
not subject to taxation [31-33].

In addition to the physical and functional ageing of
fixed assets, there is their moral deterioration, and the more

innovative technologies are actively developed in the
world, the faster such ageing occurs. Old equipment
inevitably loses its residual value, similar models are
withdrawn from production, which, in turn, affects the
availability and price of spare parts. Thus, very soon there
comes a point when it is cheaper for the owner to purchase
new technological equipment than to maintain the
increasingly expensive operation of the old one.
Meanwhile, the fourth industrial revolution, based on
digital technologies, affects both production relations and
the life of society in general, which means that it should be
considered both in the economic and the social aspect,
which is especially relevant for Kyrgyzstan [34; 35].

In addition, this idea is traced in the work of
N. Rajaonarison & N. Tanaka [36], who, having explored
the dynamics of technological development of industry in
the Kyrgyz Republic, found a direct correlation between
fixed assets upgrades and the growth of human capital at
enterprises. In addition, the authors proved that in
Kyrgyzstan there was a decrease in the poverty rate along
with an increase in annual per capita income, and they
named construction, wholesale and retail trade, and
transport as the most promising sectors of the economy.
This focus on specific sectors should help to shift
investors’ attention to these areas, reducing dependence on
gold mining and remittances from labour migrants.

K. Mehta et al. [37], in turn, explored the problem of
modern industrial foundations in terms of sustainable
development and renewable energy in Kyrgyzstan. In their
work, they analysed the country’s development potential
in this area and concluded that the reorientation of
production facilities to solar energy will significantly
strengthen the economy of the Kyrgyz Republic, since
practically all over the country there are zones with
favourable relief, and the intensity of solar radiation here
is on average 60% higher than in most of the European
territory. Returning from theory to practical indicators, the
actual volume of industrial production in the Kyrgyz
Republic can be noted. The data for the previous five years
by region are presented in Table 4.

Table 4. Industrial output (by region)

2018 2019 2020 2021 2022
Kyrgyz Republic 257349 283972 325090 370534 425946
Batken region 2811 2975 3111 4349 4547
Jalal-Abad region 26808 28711 28306 36609 45375
Issyk-Kul region 49965 62280 78831 74738 88130
Naryn region 2623 2870 3207 3294 4004
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Osh region 9621 10386 9458 13517 14575
Talas region 1291 1578 1900 15129 22855
Chui region 116570 128103 155656 167981 183840
Bishkek 42841 42292 40054 48979 56548

Osh 4819 4776 4568 5938 6072

Source: Production volume to the industrial products on territory (million soms) [17].

The year-on-year growth of industrial production
indicators, both in individual regions and by regions,
demonstrates a correctly chosen replacement strategy in
the structure of fixed production assets.

Systemic shifts in competitive structure

The establishment of conditions for fair competition is the
most important step towards the development of a full-
fledged market economy. After gaining independence,
Kyrgyzstan had to fight the state monopoly in most sectors,
as only free and fair competition could contribute to the
growth of the quality of goods and services and the
expansion of their nomenclature. It was these changes that
ensured the development of the market, the emergence of
new players and optimised technologies. Equal and
transparent conditions for doing business allow
entrepreneurs to invest without fear in technology
upgrades and, as a result, reduce costs, increase profit
margins and receive even more funds for development [38;
39].

Therefore, the national policy of the Kyrgyz Republic
is developed according to the principles of fair competition
and, if necessary, guarantees entrepreneurs protection from
monopolism. Legislatively, these relations are regulated by
a special Antimonopoly Regulation Service under the
Ministry of Economy and Commerce of the Kyrgyz
Republic and the Law of the Kyrgyz Republic “On
Competition” dated 22 July 2011 No. 116. The most
important component of full-fledged competition is the

possibility of access to commodity markets for foreign
suppliers. In this area, Kyrgyzstan is guided by civilised
provisions and ensures unimpeded integration of its
economy into the global world, being a guarantor of the
safety of foreign investors’ activities on an equal footing
with residents of the Kyrgyz Republic. Therewith, in case
of necessity to protect domestic producers, the authorities
of the country may apply additional privileges and
protections, which is not a violation of international
antimonopoly law.

C.Y. Lee [40] explored the problem of developing a
competitive culture in Kyrgyzstan from the perspective of
South Korea’s experience, where a strong and binding
corporate culture is rightly considered a critical component
of organisational success and impressive economic
development of the country. Since Kyrgyzstan has similar
traditions and culture, its leaders carefully examine the
Korean management style and corporate culture,
considering it as a model for Kyrgyz organisations. In the
author’s opinion, modern Kyrgyz managers need to
consider the mistakes of their Korean colleagues and avoid
them when developing a competitive culture at home. An
indicator of the correct antimonopoly national policy is the
dynamics of foreign trade volumes as in case of
deterioration of the investment climate, foreign suppliers
have the opportunity to quickly switch commodities and
money flows to more favourable markets. Indicators of
foreign commodity turnover of the Kyrgyz Republic are
presented in Table 5.

Table 5. Main indicators of foreign trade in goods

2018 | 2019 | 2020 | 2021 2022
Total external turnover, million USD 7128 | 6975 | 5692 | 8332 11816
Of them, with the countries of the Commonwealth of Independent 3246 | 3208 | 2899 | 4063 5971
States (CIS)
Of them, outside CIS countries 3882 | 3746 | 2792 | 4270 6545
Of them, with EAEU countries 2802 | 2742 | 2440 | 3426 4532
Of them, outside the EAEU countries 4327 | 4232 | 3252 | 4906 7284

Source: Kyrgyzstan in figures [21].

Despite the positive dynamics of foreign trade,
Kyrgyzstan’s potential for developing transparent
competition remains quite large. A structural shift in this
area could be the codification of disparate antimonopoly
legislation and the development of a universal
Entrepreneur’s Code establishing uniform regulatory
principles. This Code should exclude such manifestations
of monopolism as the dominance of individual economic
entities, cartel collusion between representatives of the
same industry, and dumping or, on the contrary, excessive
monopoly prices.

Calculation of the elasticity coefficient

One of the significant indicators of structural shifts in the
economy is the coefficient of elasticity of substitution of
labour activity by capital. This coefficient can be

calculated by the modelling method based on the formulas
developed above. Based on the data characterising the
functioning of the KR economy in the period from 2001 to
2021, a 6-homogeneous production VES-function of the
following form was obtained:

Y = 32,17e%21K048]1050-2,32k (15)
The value of ¢ in this case was:
ak
oc=1+ b—ak]2—p’ (16)

where: 04=2.32; b=0.48.
To test the significance of the obtained results, the
calculation of the approximation characteristic was
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performed, which demonstrated the following values:
§?=0.13; dw=2.01; v=3.32; R?>=0.834. The values of these
coefficients demonstrate that the obtained parameter
estimates are statistically significant. Therewith, the
coefficient of elasticity of production funds is on a
downward trend, and the indicator of fund yield, while the
elasticity of labour is growing, albeit insignificantly. The
sum of the coefficients of these two factors does not exceed
unity, which means that the growth of production does not
overlap the volume of costs. Thus, due to the calculated
production VES-function, an approximate value of the
result of the economic system Y and the transformed
function g(k) was obtained in the range from 75% to 82%
to the initial data. Notably, the VES-function developed in
this research yields a lower standard deviation than the
previously used CES-functions. Consequently, the
calculation methodology used in this work is more reliable
and offers more accurate approximations of values and
functions.

Conclusions

The analysis of possible structural shifts in the economy of
Kyrgyzstan, conducted in this work, is intended to help in
choosing further ways of development of the country. The
current state of affairs forces to acknowledge that for three
decades of independence, the Kyrgyz Republic has not
managed to fully emerge from the post-Soviet paradigm
and eliminate the legacy of command and control
administration. There is still a low level of development of
logistics infrastructure, a significant predominance of
imports over exports, a high share of the shadow economy
and dependence of households on remittances of those
family members who were forced to go to work in other
countries. Therewith, positive economic and social
processes are occurring in Kyrgyzstan, which need to be
supported at the state level as long as public opinion trusts
them.

One of the tools for calculating the efficiency of such
changes is the proposed methodology for calculating the
coefficient of elasticity of labour-capital substitution. By
using such a VES-type production function, it will be easy
to determine how much and in what proportions labour and
investment should be invested in the development of a
particular sector of the economy. Moreover, using this
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household of even a small amount of their funds will
increase financial responsibility among the population and
help to find additional investments for technological
upgrading of the production sphere.

Acknowledgements
None.

Conflict of Interest
None.

[1T  Choroev K. Econometric model of analysis and forecasting of structural shifts of the economy of the Kyrgyz

Republic. Reforma. 2021;3(91):29-34.

[2]  Mamyraliev AT, Karbekova AB, Musakulov NK. Interaction of factors of economic growth, and their influence
on the level of development of the KR. J Econ Bus. 2022;1-1(83):136-8.
[3] Izmailov RK. Cluster approach to development of agricultural industry in the Kyrgyz Republic. Agrar Food Innov.

2021;13(1):7-13.

[4] Nurgaliyeva AM, Appakova GN, Tulegenova RA, Zhapbarkhanova MS, Assanova AB. Management model of
banks credit risk: Experience of Kazakhstan and Russian Federation. Life Sci J. 2014;11(10):428-432.
[5]  Kunitskii YuA, Korzhik VN, Nemirovskii AV. Transformations in the plasma-sprayed Fe67Ti7B24C2 alloy in

heating. Sov Mater Sci. 1990;26(1):87-90.

[6] Bernaliev TK. Development of international logistics in Kyrgyzstan as an important factor of economic growth.

News Univ Kyrgyzstan. 2020;6:96-9.

[7] Akanov DK, Zhakypov NZ. “Green” transport as one of the ways of sustainable urban development. News Nat!

Acad Sci Kyrgyz Republic. 2022;5:28-32.

2357



(8]

(9]
[10]

[11]

[12]
[13]

[14]

Askarova et al.

Onder M, Nyadera IN, Islam MN, editors. The Palgrave Handbook of Comparative Public Administration.
Singapore: Palgrave Macmillan; 2022. Chapter 18, Ulasan F, Lee D, South Korea; p. 507-536. DOI: 10.1007/978-
981-19-1208-5 18.

Cakmak U. Fundamental dynamics of Singapore’s economic miracle: 1965-1995. Ekonomik Yaklasim.
2022;33(122):67-112. DOI: 10.5455/ey.21007.

Boehlke J, Faldzinski M, Galecki M, Osinska M. Searching for factors of accelerated economic growth: The case
of Ireland and Turkey. Eur Res Stud J. 2020;23(1):292-304. DOI: 10.35808/ersj/1550.

Fritsch M, Greve M, Wyrwich M. The long-run effects of communism and transition to a market system on self-
employment: The case of Germany. Entrepreneurship Theory Pract. 2022;47(5):1594-616. DOL:
10.1177/10422587221094498.

Kolodko GW. Economics and politics of post-communist transition to market and democracy. The lessons from
Polish experience. Post-Commun Econ. 2020;32(3):285-305. DOI: 10.1080/14631377.2019.1694604.

Kaiser A. The Chicago Boys and the revival of classical liberal economics in Chile. Indep Rev. 2021;26(3):407—
28.

Parpieva N, Matikeyeva N, Sheralieva Z, Adylbekova N, Amatova U. Resource potential for the sustainable
development of agriculture in the Kyrgyz Republic. E3S Web Conf. 2023;380:01022. DOI:
10.1051/e3sconf/202338001022.

Shahini S, Shahini E, Koni B, Shahini Z, Shahini E, Bérxolli A. Enhanced Tomato Yield via Bumblebee
Pollination: A Case Study in Durres, Albania. Int J Des Nat Ecodyn. 2023;18(4):905-914.

Fialko NM, Prokopov VG, Sherenkovskij YuV, Sherenkovskaya GP, Korzhik VN, Odosij ZM, Borisov YusS.
Mathematical simulation of 3D temperature fields in the articles during gas thermal sputtering of alloys liable to
amorphous transformation. Elektr Obrabot Mater. 1992;(5):20-23.

Production volume to the industrial products on territory (million soms) [Internet]. National Statistical Committee
of the Kyrgyz Republic; 2022 [cited 2024 Jan. 28]. Available from: http://www.stat.kg/ru/opendata/category/83/.
Yatsiv I, Cherevko H. (2022). Economic and Social Consequences of the Concentration of Production in
Agricultural Enterprises in Ukraine. Folia Oecon Stet. 22(2):224-245.

Leontyev A, Ketners K. The improvement of decision-making in the Latvian tax system: cases of irreducible
incompatibility taking into account reliability, equity and efficiency criteria. Intell Econ. 2023;17(2):322-343.
Kerimkhulle S, Kerimkulov Z, Aitkozha Z, Saliyeva A, Taberkhan R, Adalbek A. The Classification of
Vegetations Based on Share Reflectance at Spectral Bands. Lect Not Networks Syst. 2023;724:95-100.
Kyrgyzstan in figures [Internet]. National Statistical Committee of the Kyrgyz Republic; 2023 [cited 2024 Jan.
28]. Available from: http:/www.stat.kg/ru/publications/sbornik-kyrgyzstan-v-cifrah/.

Das GG, Ginting E, Horridge M, Yamano T. Growth constraints and structural diversification for Kyrgyzstan
economy: Policy analysis of key reforms and its implications. Essen: Global Labor Organization (GLO); 2023.
Lee E, Mah JS. Industrial policy, industrialization and economic development of Kyrgyzstan. Asian Soc Sci.
2020;16(9):41-55. DOI: 10.5539/ass.v16n9p41.

Voitovych V, Emelianova O, Tytok V, Pokolenko V, Pylypchuk O. Optimization of the Load of Production Units
of the Construction Company. WSEAS Transact Inf Sci Appl. 2023;20:228-237.

Appakova GN. Structure and forms of employees' reward system under conditions of market economy. Act Probl
Econ. 2012;133(7):285-289.

Shirazi NS, Kuanova LA, Ryskulov A, Mukusheva AG. The experience and the prospects of Islamic finance in
Kazakhstan. Qualit Res Fin Mark. 2022;14(3):461-482.

Musayeva N, Tanriverdiyeva G, Faradjova D, Mammadova U. Assessment of the competitiveness of food products
of Ukraine in the domestic and foreign markets. Bus Strat Develop. 2024;7(1):e336.

Korzhik VN. Theoretical analysis of amorphization conditions for metallic alloys under gas-thermal spraying. III.
Transformations in the amorphized alloy under building-up of coatings. Poroshkovaya Metall. 1992;(11):47-52.
Avci M, Ardic K. How successful is the entrepreneurship ecosystem in Kyrgyzstan? MANAS Soc Res J.
2023;12(2):580-99. DOI: 10.33206/mjss.1246571.

Small and medium enterprises [Internet]. National Statistical Committee of the Kyrgyz Republic; 2023 [cited 2024
Jan. 28]. Available from: http://www.stat.kg/ru/statistics/maloe-i-srednee-predprinimatelstvo/.

Salah J, Rehman HU, Al Buwaiqi I, Al Azab A, Al Hashmi M. Subclasses of spiral-like functions associated with
the modified Caputo’s derivative operator. AIMS Mathem. 2023;8(8):18474-18490.

Kerimkhulle S, Obrosova N, Shananin A, Azieva G. The Nonlinear Model of Intersectoral Linkages of Kazakhstan
for Macroeconomic Decision-Making Processes in Sustainable Supply Chain Management. Sustainab.
2022;14(21):14375.

Borisov YuS, Kunitskii YuA, Korzhik VN, Yaprakova MG. Structure and some physical properties of plasma-
sprayed coatings of the nickel boride Ni3B. Sov Powder Metall Metal Ceram. 1986;25(12):966-969.

Ohno I, Amatsu K, Hosono A, editors. Policy Learning for Industrial Development and the Role of Development
Cooperation. Tokyo: JICA Ogata Sadako Research Institute for Peace and Development; 2022. Chapter 3, Nobuaki
H, Industrial policy and structural transformation of Brazilian economy; p.101-149.

Salah J, Al Hashmi M, Rehman HU, Al Mashrafi K. Modified Mathematical Models in Biology by the Means of
Caputo Derivative of a Function with Respect to Another Exponential Function. Mathem Statist. 2022;10(6):1194-
1205.

2358


http://www.stat.kg/ru/opendata/category/83/
http://www.stat.kg/ru/publications/sbornik-kyrgyzstan-v-cifrah/
http://www.stat.kg/ru/statistics/maloe-i-srednee-predprinimatelstvo/

[36]

[37]

[38]

[39]

[40]

Structural shifts in the economy and economic growth of the Kyrgyz Republic

Rajaonarison N, Tanaka H. The Kyrgyz economy: Growth acceleration and its implications for industrial policy.
Ritsumeikan Econ Rev. 2020;69(3):422-46.

Mehta K, Ehrenwirth M, Trinkl C, Zérner W. Towards sustainable community development through renewable
energies in Kyrgyzstan: A detailed assessment and outlook. Institut New Energy Syst. 2022;3(2):327-43. DOI:
10.3390/world3020018

Loburets AT, Naumovets AG, Vedula YuS. Diffusion of dysprosium on the (112) surface of molybdenum. Surf
Sci. 1998;399(2-3):297-304.

Korzhik VN. Theoretical analysis of the conditions required for rendering metallic alloys amorphous during gas-
thermal spraying. III. Transformations in the amorphous layer during the growth process of the coating. Sov
Powder Metall Metal Ceram. 1992;31(11):943-948.

Lee CY. Building corporate culture in Kyrgyzstan: Lessons from South Korea. /UP J Bus Strategy. 2022;19(4):7—
25.

2359



Askarova et al.
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Kuprusskuii HartionansHui yHiBepeuTeT iMeHi XKycyna banacarnna
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AHoOTAaLisA

AKTYaJIBHiCTD. [liciIs TPBOX IECATHIIITH HE3aJISKHOCTI eKoHOMiKa Kuprusbskoi PeciryOiikn Bee 1ie He 3MOoruia 3iHCHUTH
MTOBHOLIIHHMH TTepeXif] 1O PUHKOBOI €KOHOMIKH. [Ipy IIbOMY PO3BHUTOK TEXHOJIOTI y BChOMY CBiTi 3HAYHO IPUCKOPUB
IHHOBaLlil{Hi, EKOHOMIYHI Ta COLiaJIbHI MPOIIECH, a 1€ O3Hauae, Mo y Kupruscrany 3aiuimaeTsecsi Bce MEHIIE 4acy, o0
CKOPOTHTH BiJICTaBaHHS, 1 TOTPIOHO MiSTH IITBHUIKO.

Merta. 11{06 3pobuTH sKicHUI CTPHOOK Y PO3BUTKY, ITOTPiOHI (hyHJaMEHTANIBHI CTPYKTYPHI 3pYILECHHS, 1 MeTa L€l poOOTH
— PO3IIISIHYTH Pi3HI chepy 3aCTOCYBaHHS TAKUX 3PYIICHb Ta PO3POOUTH PEKOMEHAAIIT IIT0/10 TTOJANIBIINX KPOKIB Y IIbOMY
HAIpSIMKY.

MeTtonoJiorisi. MeTo CTAaTUCTUYHOTO aHaJi3y OyJI0 BUKOPHCTAHO JJIsl IOCIIIPKEHHS AMHAMIK/ €KOHOMIYHUX OKA3HHUKIB
3a TorepeaHi KiTbKa POKiB, a METOJA MOJEIIOBAHHS — JUIS PO3PAaxXyHKY OJHOTO 3 HaWBaKIMBIIINX IHAMKATOPIB
CTPYKTYpPHHX 3pYIICHb B €KOHOMIIlI — KOe(illieHTa eTaCTUYHOCTI 3aMIIIeHHS ITPaIli KaIliTajJIoM.

PesyabraTn. B pesynbrati Oyiio gociiKeHo MIiCTh KII0YOBUX MapaMeTpiB eKOHOMIUHOI TpaHchopMarlii — y CeKTopax,
perioHax, TeXHOJIOTIsIX, BIACHOCTI, OCHOBHUX ()OHJIaX Ta JOOPOCOBICHIM KOHKYPEHIIIT — i JJIs1 KOYKHOTO 3 HUX pO3pO0ICHO
pexoMeHianii Mmoo Mail0yTHIX CTPYKTYpHHX 3pymieHb. Kpim Toro, 0yio po3paxoBaHO KOE(]IILiEHT elacTUYHOCTI Ta
TJIKPECIICHO NIepeBary BUKOPUCTAHHS 3aIIPOIIOHOBAHOTO THUITY BUPOOHNYOT (PyHKILiI.

BucnoBkn. Ilpaktndna 3Hadyniicte poOOTH mojsrae B po3poOmi OiIbII MPOJYKTHBHOTO METOAY pPO3PaXxyHKY
€JIACTUYHOCTI, HIX TpaJUIiHHUN, IKUI BpaXOBY€E 3MiHM TOKAa3HUKIB 3aMillleHHs Mpalli KamitaioM. KpiM Toro, mpaktnine
3HA4YEHHsI MAIOTh IiJI'OTOBJICHI MTPOMO3HIIi II0JI0 CTPYKTYPHUX 3PYyLIEHb B OKPEMHX cepax HalliOHAIFHOI €KOHOMIKA
Kupruscrany 3 ypaxyBaHHSIM IIO3UTHBHOTO JJOCBITy PSIIY MPOBIHUX CBITOBHX €KOHOMIK.

KarouoBi ciioBa: iHHOBallii; mpuBaTH3amis; BUIbHA KOHKYDPEHIS; MIDKHApOJHHMH JIOCBiZ; BHPOOHMYA (DyHKIis;
€JIACTUYHICTD 3aMiIlIEHHSI.
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