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ELASTICITY OF GROWTH OF KAZAKHSTAN INDUSTRIES

Abstract

The problem of structural changes in the economy is still urgent for a number of post-Soviet countries, including
Kazakhstan. A country with huge reserves of resources has not yet moved away from the raw material orientation of
development. The share of the manufacturing industry decreased drastic during the years of high economic growth
(2000-2007). Even when the state has been providing substantial support in recent years, indicators such as labor
productivity and the share of investments in the manufacturing industry have been declining. Therefore, research in
the field of structural changes, from our point of view, does not lose relevance. One of the indicators of structural
changes is the coefficient of elasticity of the growth of industries. The goal of the article was to analyze the elasticity
of the growth of manufacturing industries in Kazakhstan from 1991 to 2020. The coefficient of elasticity of the
growth of industries was calculated as the ratio of the growth of industries to the growth of industry as a whole. At the
same time, the growth rate of industrial production and the growth rate of the manufacturing industry of Kazakhstan
as a whole was taken into account. The category "industries with zero elasticity of growth" has also been added.
Eventually, five categories are proposed. The authors have used the method of formal logic, comparative and factor
analysis of indicators. In our opinion, the analysis shows changes in the relative dynamics of production growth in the
manufacturing industries of Kazakhstan and could be used for further research in this area.

Key words: manufacturing industry, growth, elasticity coefficient, structure, industry, economy.
Introduction

Modern post-industrial development means the transition from the production of material goods
to the production of services, a qualitative change in the role of theoretical knowledge, the priority of
investments in human capital and the creation of intelligent technologies. In the field of production —
the production of non-traditional energy, fundamentally new types of materials, communication and
information processing systems, the use of high-molecular compounds chemistry, the development of
the resources of the World Ocean and other sectors of the economy, where prevails the products with
high added value, a more significant contribution is made to GDP production, environmental problems
resolve and the quality of people’s life is growing. This is a strategic way of developing the national
economy, reflecting the global trend.

Elasticity as an economic term is widely used to determine the reaction of one indicator to another
(for example, the well-known coefficient of elasticity of demand by price shows how many percent
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the volume of demand will change when the price of a product changes by one percent). We used the
coefficient of elasticity of growth of manufacturing industries to identify sectors that are drivers of
growth of the non-resource sector.

Literature review

A review of the literature has shown that much attention is paid to the analysis of the elasticity of
the growth of industries, mainly in foreign sources.

Chebotarev A.N. use as the ratio of the product of the growth rate of the i-branch to estimate
the sectoral elasticity of growth of each i-th branch (for each branch of the region). And the share of
i-branch products in the GRP volume of this region in the second period to the product of the growth
rate of the i-branch and the share of i-branch products in the volume GRP of this region in the interim
period (formula 1):

(GRI #ShI)2

Ei =
! (GRI eShl)intermediate e

here:

E. is the elasticity of growth of the i-industry,

GR, is the growth rate of the i-industry,

Sh, is the share of i-industry products in the GRP volume of this region [1].

Kiseleva N.N. considers the possibility to assess the nature of the dependence, for example, of the
structure of exports on changes occurring in the structure of industrial production of regions, based on
the coefficient of structural elasticity of exports, according to formula 2:

al—al _ bl — b0
al+ a0 b1+5b0

Ee = Ade /Adp = (2)
here:

E_ is the elasticity of the export structure according to the structure of industrial production;

Ad, and Ad - changes in the share of each commodity group in the structure of exports and in the
structure of industrial production;

a, and a — the share of the industry in exports in the reporting and base period,;

b, and b, — are the shares of the industry in the industrial production of an economic entity in the
reporting and base period.

Characteristics of the position occupied by the industry in the export structure: growth +, risk -.
The gradation of the values of the structural elasticity coefficient proposed by itself as follows: with
an increase/decrease in the growth rate of the industry’s production by 10, %, Ee value 1 < Ee <3,
confidence zone + 10-30%; 3 < Ee <5, balance (optimum) zone + 30-50%; 5 <Ee <7, median growth/
risk zone above average + 50-70%; 7 < Ee < 10, accelerated growth/high risk zone + 70-100%; 10 <
Ee < 15, rapid growth zone/hyper risk + 100-150%; Ee > 15, explosive growth zone/ absolute risk +
more than 150% [2].

To identify industries developing within the innovation and technological corridor, as well as
to determine the nature of deviations of industries from a given structural and dynamic process,
[.K. Shevchenko, Yu.V. Razvadovskaya determined structural elasticity based on inertial and
innovative components (formula 3):

E=— 3)

here:

N, is the inertial component,

N, is the advance component in the decomposition of the growth rate.

According to their opinion, part of the rate of growth or decline in the output of the system
is associated with a decrease or non-increase in its constituent shares. This part could be called a
structural delay (N1). Accordingly, another part of the growth or decline rate is responsible for the
growth of increasing shares and is called structural advance (N2). The total value of structural lag and
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structural advance is equal to the rate of change in the growth rate (N), and the coefficient of structural
elasticity of output (E) shows how many percent of growth or decline associated with structural lag
accounts for one percent of growth associated with structural advance [3]. To assess the intensity of
structural changes in each given period, the indicator of sectoral elasticity of growth (ei) is used, which
is calculated as the ratio of the growth rate of industrial output to the growth rate of total national
production (formula 4):

ei =— » “)

here:
d. is the growth rate of industry output,
d is the growth rate of national output.

Depending on the value of the elasticity index, all industries are divided into four main groups:
industries with high growth elasticity (ei > 1); industries developing at an average rate (ei = 1);
industries with low growth elasticity (0 < ei < 1); industries with negative growth elasticity (ei < 0).

Structural changes in the economy characterized by a general pattern: large aggregates are more
stable over time than small ones over relatively short time intervals. At intervals of considerable
duration (10-20 years or more) patterns of changes in global intersectional proportions revealed [4].

Among developed countries, the first category (ei > 1) includes, first of all, knowledge—intensive
industries, the third category (0 < ei < 1) — depressed industries. As a historical example, we can
consider the experience of developed countries. Japan during the years of rapid industrialization, which
showed that in electrical engineering in the 1960s and 1980s, production increased 12 times (with the
contribution of technological progress amounting to 80%), whereas approximately in the same years,
the volume of production in the manufacturing industry as a whole increased 8.5 three times (the
contribution of technological progress was 25%). Industries related to the production of materials
have also received significant development. Relevant indicators were in ferrous metallurgy — 10.5
and 25.7%; non—ferrous metallurgy — 10.6 and 39.6%; chemical industry — 10.9 and 48.6%; pulp and
paper — 8.7 and 62%: the first three industries have traditionally been basic for the Japanese economy.
Therefore, the emergence of new materials gave further impetus to the development of these industries
and transition to cost-effective practical use of innovations [5].

The main factor of growth (and structural changes) is technological progress and labor productivity.
Harrasova Julija evaluates the elasticity of substitution between capital and labor, as well as the pace
of technological progress, which increases factors both in the economy as a whole and in individual
industries in the UK and Scotland [6].

One of the factors affecting the structure of economies at the present stage in the global aspect is
the development of digital technologies. The current situation is such that the 10 leading economies
account for 90% of all patents issued in the world and 70% of all exports directly related to such
technologies. Another 40 economies (followers) are actively working in this area, although much less
intensively. In the rest of the world, there is very low activity (late economies) or a complete lack of
participation in the global development and use of these technologies (lagging economies) [7, 8].

Kazakhstan ranked 32nd in the Digital Competitiveness Rating (IMD) 2021, which assesses the
level of mastering digital technologies leading to the optimization of operations of public services,
business and society as a whole, improving its position in terms of “Readiness for the Future” and
“Technology” [9]. We believe this is important for changing the structure of the economy as a whole,
and including the manufacturing industry.

In addition, a review of sources on the analysis of determinants of structural changes based on
empirical facts of the economies of Europe, the USA, Asia, Latin America and Africa revealed such
factors as changes in income, changes in relative (industry) prices, changes in the relationship between
costs and output and changes in comparative advantages as a result of globalization and trade [10],
sector-biased technological progress, nonhomothetic tastes, international trade and changing wedges
between factor costs across sectors [11], the widespread reallocation of labor from agriculture to the
services sectors, investments in education and economic infrastructure [12]. Oil price and affordability
were also key factors influencing the dynamics of the manufacturing sector [13].
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Materials and methods

The calculation of the sectoral elasticity of growth was carried out on the basis of official data of
the Bureau of National Statistics of the Ministry of National Economy of the Republic of Kazakhstan.

Such research methods as the method of formal logic, comparative and factor analysis of indicators
calculated based on the use of official statistics data were used, and then the coefficients of elasticity
of growth of the manufacturing industries of Kazakhstan were analyzed in the article.

The elasticity coefficient was calculated as the ratio of the growth of industries to the growth of
industry as a whole.

The study conducted in two stages. At the first stage, the growth rates of the manufacturing
industry of Kazakhstan as a whole, and the industries included in this sector, were calculated in %
compared to the previous year.

At the second stage, the coefficients of elasticity of growth of manufacturing industries were
calculated on the basis of the data obtained.

We used the methodology of Bulgakova L.N., Bostanova K.A. [4] to calculate the elasticity of
growth of manufacturing industries in Kazakhstan from 1991 to 2020. Formula 4 used in the study,
while we adopted di as the growth rate of industrial production, d — the growth rate of the manufacturing
industry of Kazakhstan as a whole. The category “industries with zero elasticity of growth (ei = 0) has
also been added. That is, 5 categories are proposed in the final version: industries with high elasticity
of growth (ei > 1); industries developing at an average rate (ei = 1); industries with low elasticity of
growth (0 <ei < 1); industries with zero elasticity of growth (ei = 0); industries with negative elasticity
of growth (e1 < 0).

The analyzed period was 30 years (1991-2020) — the authors assumed that changes in industry do
not occur quickly due to the following. The expansion of output and the creation of new production
facilities require significant investments. In addition, a certain lag is the search for sales channels
with sufficiently high competition in the world market, and then further retention of positions in the
markets.

Main provisions

During 30 years of its existence, Kazakhstan with its massive resource potential has not yet
moved away from the raw material model of development. Generally, the share of mineral resource
industry and construction is high in the economy, with an insufficiently high share of manufacturing
industries and agriculture, which was pronounced especially during the years of high economic growth
in Kazakhstan (2000-2007), when the share of the manufacturing sector was declining. The share of
the mining industry in the total volume of industrial production is still quite high (47.8% in 2021). For
comparison, the manufacturing sector occupied 45.5% in 2021 [14].

A fairly high growth in the mechanical engineering sector was not accompanied by an increase
in technological progress, since it is mainly assembly production, the degree of localization in this
industry is low.

Concurrently, the growth rate of labor productivity in Kazakhstan has been steadily declining over
the past twenty years. Thus, if the contribution of labor productivity to the overall GDP growth rate
in the early 2000s was on average 6%, then in the early 2010s the average annual productivity growth
rate decreased to 2%; and in 2014-2016 productivity growth became negative, decreasing by 2—3%
per year [15].

The nature of economic investment determines the country’s future. The volume of investments
in fixed assets tended to grow steadily. However, despite the huge investments from the state, the
mining industry remained the most attractive industry for investments, the share of which in the total
investment volume increased by 2 times.

Taking into account the urgent need for a significant change in the structure of Kazakhstan’s
industry, we calculated the elasticity of growth of manufacturing industries over 30 years.
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The analysis of the elasticity of production growth made it possible to find out existence of the
sustainable industries — leaders in the manufacturing industry of Kazakhstan that could change the
situation.

A literature review on this topic allowed us to choose a calculation method (with small
transformations).

And the analysis of the elasticity of the growth of production in Kazakhstan from 1991 to 2020
can form the basis for further research in this area.

Results and discussion

The calculation of the growth rates of the manufacturing industry of Kazakhstan shown in Table 1
(p 26). As can be seen from Table 1, in general, the growth rates in the manufacturing industry were
very high in 1992-1994, which explained by hyperinflation characteristic of the first years of the
formation of the market economy of Kazakhstan. From 1998 to 2008, the growth rate averaged more
than 10% — high growth rates are typical for the entire economy in these years, which is associated
with the start of construction of Astana, the influx of foreign investment and favorable conditions in the
energy market. Moreover, in 2003-2007, 2010-2011, 2016 the growth rate exceeded 20% (in 2003,
the state program Strategy of Industrial and Innovative Development of Kazakhstan was adopted)
[16]. The renovation of the program took place in 2010 and was implemented in three subsequent five-
year plans of industrial and innovative development (2010-2014, 2015-2019, 2020-2024).

The results of the calculations of the coefficients of elasticity of growth of manufacturing industries
are shown in Table 2 (p. 27).

According to table 2, the following can be stated. Negative elasticity of growth characterizes most
industries in 1996-1999, especially in 1998. In the context of industries, most of all, by year — light
industry; the production of wooden and cork products, straw products and materials for weaving; in
furniture production. These same industries, as well as the tobacco industry, had negative elasticity
most often during the years of recent industrialization (2003-2020).

Zero elasticity occurred rarely in various industries, as a rule, in one of the studied years, starting
from 2006.

Single elasticity observed rarely, in different periods. Most often (in our case, 3 times) — in the
printing industry, chemical, production of other non-metallic mineral products. We have classified
industries with this value into the category of industries developing at an average pace.

As we could see, the elasticity above unity most often occurs — these are industries with high
elasticity of growth or industries with low elasticity of growth, with an elasticity value (0 <ei <1).

High elasticity of growth (the value of the elasticity coefficient is greater than one) observed
for most industries (9 or more, out of 16) in 1995, 2000-2003, 2005, 2012-2014 and 2019. As it is
known, the dynamics of positive growth has been observed in Kazakhstan since 2000, therefore, high
elasticity in industries is more often observed, mainly in the last two decades.

The analysis shows that for the entire period most often (15 times or more) high elasticity of
growth refers to such industries as mechanical engineering, production of rubber and plastic products,
beverage production, production of basic pharmaceutical products and pharmaceuticals, metallurgical
production.

Special attention should be paid to mechanical engineering as a multiplier of the development of
all spheres of the economy. In this case, it can be considered a positive trend — negative elasticity was
observed here only once — in 1999, Mechanical engineering belongs to high-tech industries.

During the pandemic, the problem of the availability of medicines and the development of national
production in this sector became acute — the elasticity of growth is more often high than low (negative
value only in 1996 and 2009).

The high proportion of metallurgical production affects the growth rate of the manufacturing
industry as a whole. At the same time, in the conditions of decarbonization and the environmental
strategy of the development of the world economy, the elasticity of growth in this area should decrease.
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In the current difficult situation associated with geopolitical events and the crisis in the food
markets, as well as taking into account the availability of sufficient land, it seems important to develop
the sphere of food production. According to the analysis, low elasticity of growth is more often
observed in this sector, and in some years — 1996, 1997, 2002, 2009, 2015 even negative elasticity of
growth.

Along with food production in the so-called “economy of simple things”, low elasticity of growth
prevails in light industry, as well as in the sector of “Production of wooden and cork products, except
furniture; production of straw products and materials for weaving”. Hence, the development of the
light and, especially, the food industry should become a priority for the development of the economy
of Kazakhstan.

Conclusion

Changes in the structure of Kazakhstan’s industry are inevitable, especially in the current difficult
situation. It is worth noting that in developing economies, such as the economy of Kazakhstan, the
state plays an important role in this.

According to the results of the analysis of the elasticity of the growth of manufacturing industries,
it is difficult to state that there are certain priorities or conditions for the development of manufacturing
industries in Kazakhstan, whether they are related to high-tech production (and this is, first of all,
mechanical engineering and chemical industry), or the solution of environmental problems (by
reducing environmentally dirty metallurgical production), or the solution of ensuring consumer goods
(food and light industry). A consistently high elasticity of growth in these industries would show the
direction of changes in the structure of the manufacturing industry, and hence the economy as a whole.
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KA3AKCTAHHBIH OHEPKOCII CAJIAJIAPBI
OCIMHIH UKEMILTITT

AnjaTna

OKOHOMMKaHBIH KYPBUIBIMJIBIK ©3repicTep Macelsieci ol KyHre jAediH OipkaTap IOCTKEHECTIK enjep YIIiH,
conblH imriame Kazakcran yuriH ge oTkip 0ok OTEIp. PecypcTapabiH opacaH 30p KOpBI O0ap e oii e JaMyablH
IIMKI3aTTHIK OAFBITBIHAH aJbICTAll KETKEH JKOK. OHIey OHEepKaCiOiHIH yiiec canMarbl SKOHOMUKAIBIK ©CYIiH KOFaphI
KapKeIHAB! Keiiaapeiaaa (2000-2007) kypt temenaesni. COHFBI )KBUIIAPBI MEMJICKET alTapiIbIKTall Koaay KepceTce
Jie, eHOeK OHIMJILIr], OHJIeYI OHEPKICINKe MHBECTHIHAIAP CHAKTHI Kepcerkimrep yieci rTomenaeni. COHAbIKTaH,
013111H KO3KapackIMbI3 OoMbIHIIIA, KYPBLTBIMIIBIK e3repicTep CallaChIHIaFrbl 3epTTeyep ©3EKTUIITH JKOFaITIANIEI.
KypbuUTbIMIBIK ©3repicTep/IiH KopCceTKIMTepiHiH 0ipi cananiap/ sy ecy UKEMJIUTIK KOA((GUIHESHTI OOJIBIN TaObLIAIBI.
Maxkaura a3y 6apeiceiHaa aBTopiap 1991 xeuinan 2020 xbputra neiiin KazakcTaHHBIH 0HJIEY OHEpKaciOi canamapbl-
HBIH OCy MKEMIUTITIH Talljay bl I/IbIHA MaKcar €TIIT KOWIBI. Cananap OCYyiHIH MKeMILTIK Koacp(bHuHeHTi cananap
OCYyiHIH JKaJIbl @HEPKICINTIH ecyiHe KaTelHAchl peTiHae ecentenai. Ocwl opaifna, 0i3 camaibik eHmplchH ecy
KapKbIHBIH JKOHE JKaIIIIbI KasakcranHblH 6HIey OHEPKICIOIHIH ecy KapKbIHbIH eckepaik. COHbIHIA «HOJIIK 6Cy
UKEMJIUTIT» Oap cananap, sFHH OeC caHAT YCHIHBUIFaH.ABTOpJIAp PECMH JIOTHKA, KOPCETKIMITEPl CaTbICTHIPMAIIBI
XKOHE (DaKTOPIBIK Taljay OMICiH Konmanmsl. JKyprizuireH tammay, Oi3miH oWbIMBI3IIA, Ka3aKCTaHHBIH ©HACYIIL
OHEPKICIN canamapblHIAFbl OHIIPICTIH CANBICTRIPMAIIBI 6Cy THHAMUKACBHIHIAFBI ©3TepiCTepli KOPCETe Il XKIHE OCHI
cayamarbl OflaH dpi 3epTTeyIep YIIiH MaiaaJaHbUTysl MYMKIH.

Tipek co3nep: enjiey oHepKaciOi, 6cy, HKEMALTIK KOAPPUIUEHTI, KYpbUIbIM, cajla, SKOHOMHKA.
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IJIACTUYHOCTDh POCTA OTPACJIEM
HNPOMBIIHIVIEHHOCTHU KA3AXCTAHA

AHHOTANUA

[Ipobnema CTPYKTYPHBIX M3MEHEHUI YKOHOMHKH JIO CHX IOP OCTPO CTOUT IS psifa TIOCTCOBETCKUX CTpaH, B
ToM umcie u st Kazaxcrana. CtpaHa, o0nagaromias OrpOMHBIMH 3aITacaMy PECypCoOB, BCE €IIle He OTOIILIA OT ChIPbe-
BOW HaNpaBICHHOCTH Pa3BUTHA. YICIBHBINA Bec 00pabdaThIBarOmIeii MPOMBIIUIEHHOCTH PE3KO yIai B TOIBI BRICOKAX
TEMITOB 3KOHOMHUYeckoro pocta (2000-2007). M1 XoTs B TOCIEAHUE TOABI TOCYIAPCTBO OKA3bIBAET CYIECTBEHHYIO
HOJJICPIKKY, TAKHE TI0Ka3aTelH, KaK POU3BOAUTEILHOCTD TPY/A, I0JIs MHBECTHINI B 00pabaThIBAIOLIYIO TPOMBIILI-
JICHHOCTb, CHIDKAJIUCH. [103TOMY HCCIIeI0BaHMs B OONACTH CTPYKTYPHBIX U3MCHEHUI, C HAIICH TOYKH 3PCHUS, HE
TEPSOT akTyarbHOCTH. OHUM U3 TOKa3aTeliel CTPYKTYpPHBIX M3MEHCHUH SBISCTCS KO3(D(UIIUCHT AIacTHIHOCTH
pocra otpacieit. Llexp cTarbn — mpoaHaIN3UPOBATh ACTUYHOCTH POCTa OTpaciieii 00padaThIBAIONICH TPOMBIIIIICH-
voctr Kazaxcrana ¢ 1991 mo 2020 rr. Koa¢h¢umnmeHT 2macTHIHOCTH pocTa oTpaciei ObIT pacCYuTaH Kak OTHOIIICHHE
pocra oTpacieil K pocTy MPOMBIIIJICHHOCTH B IeJIOM. IIpn 3TOM HaMH yYHUTBIBAJCS TEMI MPHPOCTA OTPACIEBOTO
MPOM3BOCTBA U TEMIT IPUPOCTa 00padaThIBaroIIC MpoMbIiicHHOCTH Ka3axcrana B mienioM. Takke no0OaBieHa Ka-
TErOpHs KOTPACIIH C HYJICBOM 3JIACTUYHOCTBIO POCTa». B KOHEUHOM BapHaHTE MPEIIOKEHO IMATh KATCTOPUA. ABTOPBI
HCTIONTB30BATH METOI (hOPMAaIbHOM JIOTHKH, CPABHUTEIHFHOTO B (DaKTOPHOTO aHanM3a mokaszareneil. [IpoBeneHHbII
aHaIIN3 OTPaXkaeT, M0 MHCHUIO aBTOPOB, M3MECHEHUS B OTHOCHUTEIHFHON TUHAMHUKE POCTA MPOMU3BOICTBA B OTPACIIIX
oOpabarsIBatomei MpOMBIIUIEHHOCTH Ka3axcTaHa M MOYKET MCTIONB30BATHCS TS TAIBHEHIINX MCCIeIOBaHUI B 1aH-
HOM 00J1acTH.

KaroueBnie cioBa: O6pa6aTI>IBaIOIlIaﬂ OPOMBIINIICHHOCTb, POCT, KOS(l)(l)I/IHI/IeHT QJIaCTUYHOCTHU, CTPYKTYypa,
OTpacijib, 9DKOHOMHKA.
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