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A measure of human development
Abstract

Object: The paper aims to define the appropriate approach to measuring human development in Ka-
zakhstan. A new approach to human capital measurement is proposed.

Methods: We used statistical data analysis, index calculation method, method of UNDP, and method of
correlation and regression analysis. The sample mean method is used in the calculation of average national
test results.

Results: Results indicate the level of human development in the regions of Kazakhstan, including the
level of health, education and life. Also, we have discovered the interrelation of human capital and the aver-
age income of the population.

Conclusion: This article investigates the components of human capital development index, the compu-
ting of human development within Kazakhstan and its regions, relationship of the human development to
income. The effect of income on HDI is explained in the article. The human capital index in Kazakhstan is
high, however, in 6 regions it is average.

Keywords: human capital development index, human capital, methodology of HDI, level of education in
Kazakstan, theory of human capital.

Introduction

The theory of human capital, which has an impact on educational and social sciences, is the most con-
troversial and complex in economic theory. The concept of human capital appeared in the XVII century by
measuring human value to assess the wealth of a nation (Petty, 1899). So, A. Smith (2020), W. Petty,
D. Ricardo (Stigler, 1958) made the basis of the concept “Human capital”. However, human capital theory
became popular only in the 50s of the XX century. Human capital is a non-renewable resource (Becker,
1964). Humans are not only an aim but a resource in social and economical development. The human factor
is becoming more important as an object of investment than fixed assets and technologies (Sagadiev, 2012).
Therefore, countries are interested in developing human resources to get a labour force to implement low
skilled and high skilled jobs.

As President K.Zh. Tokayev (2020) pointed out in the message to the people: “Firstly, it is necessary to
increase assets of the population by creating workplaces and providing fair wages. However, it is impossible
without the rising quality of human capital”. Within midterm Strategic plan 2025 of the Republic of Kazakh-
stan (2018) mentioned that national human capital is a key factor of development in the XXI century.

There are many definitions of the term “human capital”. We propose the following interpretation of the
term: “human capital is a set of high quality skills and abilities of people who can make an economic contri-
bution to the development of the country”.

In a market economy, a quick return on investment is possible in the long term if many countries pro-
vide a strong link between physical and human capital. Consequently, sustainable development depends on a
person's standard of living or quality of life. One of these aggregate indicators for assessing the standard of
living of a person is the human development index (HDI). The human development index is an aggregate
indicator calculated to measure the standard of living, literacy, education, and longevity (UNDP, 2019).

Kazakhstan's healthcare expenditures in 2019 amounted to 4.5 trillion tenge, i.e., 6.47 % of GDP (Statis-
tics Kazakhstan, 2020). In developed countries this indicator is significantly higher, for instance, the United
States (17.06 %, 2017), Germany (11.25 %, 2017), and Canada (10.57 %, 2017) (Worldbank statistics,
2020). Conversely, the cost of education in 2019 amounted to 2.33 trillion tenge (Statistics Kazakhstan,
2020), which is half of the amount spent on healthcare. In developed countries, such as the USA (4.99 %,
2014), Germany (4.93 %-2014), Canada (5.27 %, 2011), this indicator is higher (Our world in data, 2020).
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Secondary statistics of Kazakhstan were required that would allow to fully show the picture of the cur-
rent situation in the country to calculate the human development index. Since some statistical data is not
available, we have modified the methodology for calculating the level of human development. The aim of
the research is to define the human development level in the regions of Kazakhstan and propose recommen-
dations to the sustainable development of human capital. There are two hypotheses: 1) human development
index in the regions will be lower than in the megapolises as Almaty, Nur-Sultan, and Shymkent; 2) human
development and income of strongly correlated and linked.

This article consists of three main sections. The first section will cover the components of the human
development index. The second section will present the author's methodology for calculating human devel-
opment in Kazakhstan. In the third section, we will look at the relationship between the human development
index and the income of the population.

Literature Review

The first attempts to quantify human capital began to be accepted from the beginning of the XX century.
Economists tried to calculate the cost of human capital, the impact of education on economic growth, and
government spending on education and the upbringing of the population using economic, mathematical, and
statistical research methods. Fischer (1906), Forsyth (1914), Dublin (1930) made a great contribution to the-
se studies. Forsyth investigated the cost of human capital based on financial losses. He considered financial
losses as a result of average life expectancy, life expectancy, and age-related mortality rates. Dublin and
Lotka (1930) published the work “The Monetary value of a person”, in which they estimated the age and
annual earnings of a person until the end of life by subtracting the amount of living expenses. Ashton &
Green (1996) insisted that measurement of human capital should be considered within a social and political
context, and between human capital should correlate with economic performance.

Three approaches in human capital measurement, output-based approach, coast-based approach, and in-
come-based approach, are common among researchers and will be considered.

There is the output-based approach where school enrollment rates, accumulated years of schooling the
ratio between skilled-adults and total adults the average years of schooling are considered to measure the
stock of human capital.

Ilynskyi considered human capital as a combination of education, health, and culture. By culture he
means the stereotypes of behaviour in the framework of traditions, general culture, and social interaction,
while experience and professional skills are included in education (Petkova, 2020).

Seryabrakova, Volkova, and Volkova (2019) considered integral method of human capital evaluation,
which includes demographic factor, labour and educational factor, research, and sociocultural factors.

Baldissera and Cornali (2020) analyzed human capital in the regions of Italy comparing educational at-
tainment, assessment of adult competencies, and literacy. They have determined that being young, well-
educated and with a high professional position predicts a high level of proficiency. Also, geographical vari-
ance incompetence of human capital is possible due to the local education.

The cost-based approach is based on the calculation of human capital by invested costs for individuals’
human capital. So, the method based on all expenditures on human capital formation and accumulation, in-
cluding, households and education. Depreciation and discounted income in the future are used to calculate
the invested cost. Kendrick (1976), Eisner (1985, 1988, 1989) calculated human capital by twofold calcula-
tion of student expenses as time expenditure during study, tuition fee, education materials and government
expenses as salaries and investment into universities and institutions.

However, according to Kiker (1966) and Le (2003), human capital should be determined by demand and
supply, that’s why it contradicts the conceptual ground of human capital value. Also, identifying expendi-
tures between investment and consumption is complicated (Liu & Fraumeni, 2016).

Cost-based approach is used in the calculation of human capital in Germany (Ewerhart, 2001), the
Netherlands (Rooijen-Horsten et al., 2008), and Finland (Kokkinen, 2008, 2010).

The income-based approach is based on the returns that an individual obtains from a labour market
through education investment (Dae-bong, 2009, p.6). This approach helps to assess a person’s earning power
to see human capital price in the market, while the labour market takes into account other factors such as
ability, effort, productivity and education, as well as the institutional and technological structures of the
economy (Dagum & Slottje, 2000). This method also allows to evaluate the future productive capacities
economy (Graham and Webb, 1979).
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Meanwhile, scientists discovered the drawbacks of the method. De Foville (1905) and Eisner (1988) ar-
gued that maintenance costs don’t deduct from gross earning and may lead to overestimation of human capi-
tal. Weisbrod (1961) discovered that it is difficult to differentiate the maintenance costs from public goods.

According to the research “Measuring Human Capital: Alternative Methods and International Evidence”
(Oxley, Le & Gibson, 2008), the income-based method’s drawback is lack of availability of data on earnings
in countries such as Kazakhstan. Wages data in many developing counties are not available or not reliable.
Oxley, Le, and Gibson argue that income-based measures of human capital will be biased because of the rea-
sons in the different wages range which does not always depends on productivity.

According to Krueger and Lindahl (2001), human capital is not measured enough because of the mixed
evidence. The traditional approaches of measuring human capital have the following disadvantages as in-
complete indicators, interconnection of economy and human capital is not taking into account.

Methods

There are various methodologies for calculating the human development index (UNDP, WorldBank,
ILO). As a basis of measurement human development index of UNDP is used. The calculations are mainly
based on the health index, the education level index, and the standard of living index. The structure of the
education index has modified, we use governmental statistics for 2019. Also, the relationship of human de-
velopment index to income is considered in regression.

Quantitative method used in order to evaluate the dependence of the human development index on the
population's income. Statistical data is studied in a period from 1993 to 2019. At the specification stage, a
paired linear regression and correlation were selected. Its parameters are estimated using the least-squares
method.

Results
The concepts of maximum and minimum are used as tools for transforming indicators into an index
from 0 to 1. The minimum values are the natural zero, and the maximum values are the desired norm.

Table 1. The components of human development index

Measurement Indicator Actual value of Kazakhstan | Minimum | Maximum
Health Life expectancy (years) 73.18 20 85
Education Net primary school enrolment rate

(children aged 7-10 years) 99.6 0 100

Gross .enrolment ratio in secondary 104.6 0 100

education

Gross enrolment in higher education 54.29 0 100

Average point of National test 65.5 0 140
Standard of living | GDP per capita 9812.5 100 75 000
Note: modified by author based on UNDP technical notes (2019)

. . . A 1 value—mi
Dimension index = 2&42 vaue-min (1)

Max—min

The health index will be calculated based on the life expectancy of the country's citizens. Life expec-
tancy is a statistical measure of a person's average lifetime. The maximum indicator is the age of expected
death of a person. For this measurement, we use the age of 80 years. The natural zero life expectancy is
20 years. People's life was minimum 20 even in the medieval period (Human development report technical
notes, p.2).

Health index ="2—=2 = 0,818 (1)

The education index is calculated taking into account that the required length of education and the aver-
age length of training are replaced by the net primary education coverage rate (children aged 7—10 years), the
gross secondary education coverage rate, and the gross higher education coverage rate.

The index of the enrolment ratio in primary education =9;6Oj00 = 0.996 (2)
The index of the enrolment ratio in secondary education % = 1.046 (2)
The index of the enrolment ratio in higher education :% = 0.5429 (2)
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. . 0.996+1.046+0.5429
Education coverage index = i . i = 0.861 (3)

At the moment there is a theory (Frumin, 2018) about the need to calculate the education index not in
terms of coverage but in terms of the quality of education, where a large role is given to cognitive and analyt-
ical skills of a person. For this data the World Bank uses the results of the PISA exam among 15-year-old
citizens of the country but taking into account that the exam is conducted entirely in English, it is impossible
to judge the level of education in general since the level of English language proficiency is still low. There-
fore we will use the results of National Test (NT) for 2019 for the calculation.

NT index =222—2 = 0,468 (4)

140-0
. . education coverage index+NT index 0.861+0.468
Education index= =

= 0,6645 (5)

2
In the index of living standards in this calculation we will replace GNI per capita with GDP due to the
lack of statistical data in Kazakhstan.

98125199 _ 0.692 (5)

The income index =
In75000—In100

education index+health index+income index 0.6645+0.818+0.692
HDI = = : = 0.724 (6)

3
According to UNDP (2019) classification, Kazakhstan is a country with a high human development in-
dex.
Using the same methodology we have computed HDI in the regions of Kazakhstan (figure 1).
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Figure 1. Human development index in the regions of Kazakhstan
Note: compiled by author

Figure 1 shows that the human capacity in the cities Almaty and Nur-Sultan is 0.89 and 0.82 respective-
ly, which is very high. In Akmola region, Almaty region, Zhambyl region, Kyzylorda region, North Kazakh-
stan region, and Turkestan region human capacity is average, while in the rest of the regions human devel-
opment index is high. It is important to notice that education and life level in Turkistan region is low in com-
parison with average indicators in the country.

Relationship of the human development index to income

Quantitative method used in order to evaluate the dependence of the human development index on the
population's income. Statistical data is studied in a period from 1993 to 2019. At the specification stage
a paired linear regression and correlation were selected. The regression parameters are estimated using the
least-squares method. The correlation of human capital index and income are strong which is 0,88.

An economic interpretation of the model parameters is possible: an increase in the human development
index by 1 unit leads to an increase in income by an average of 0.00021 units (Figure 2).
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Figure 2. HDI index and income interrelation

Note: compiled by author

Table 2. Regression statistics

Multiple R 0.880409
R-square 0.77512
Normalized R-square 0.766125
Standard error 0.026321
Observations 27

Note: compiled by author

The HDI change depends on the population's income by 77 %, while other factors that are not accounted
for in the model account for 23 % of the HDI change. If the coefficient of determination is 0.77, then the
HDI change is 77 % of the population's income, and the share of other factors not accounted for in the model
remains 23 % of the HDI change (table 2).

Table 3. Analysis of variance

df SS MS F Significance of F
Regression 1 0.059699 0.059699 86.17059 1.41E-09

Remains 25 0.01732 0.000693 - -

Subtotal 26 0.077019 - - -
Note: compiled by author

Table 4. Linear Regression Model Findings
The coeffi- | Standard . Lower o,| Lower | Upper

0 cients | error | UStatistics | p-value | g5 TOPIS VSl 95005 | 95.0 %
Y-intersection 0.670308 | 0.00911 | 73.5821 | 9.54E-31 | 0.6515 | 0.68907 | 0.65154 | 0.68907
Average monthly nomi-
nal salary per employee 0,000213 | 2,3E-05 | 9,282811 | 1.41E-09 | 0.0002 | 0.00026 | 0.00016 | 0.00026
Note: compiled by author

According to Tables 3, 4, the resulting linear regression model is proved this model statistically signifi-
cant.

Discussion and conclusion

According to the literature review, human capital calculation has complicated and complex computing,
i.e., it has incomplete indicators in income, productivity, and education. The methods in use have their ad-
vantages and drawbacks, therefore we considered a modified human development index to measure human
capital in the regions of Kazakhstan.

First, we have considered the components of the human development index. The indicators of the edu-
cation index were modified by adding quality factor. It allows to fulfil the knowledge of the current state of
education and human capital in Kazakhstan.
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Secondly, the author's methodology for calculating human development in Kazakhstan is presented. Ac-
cording to calculations, Kazakhstan is a country with a high human development index. The human capacity
in the cities Almaty and Nur-Sultan is very high, 0.89 and 0.82 respectively, while in Shymkent (0,769) this
indicator is nearly the same as Atyrau (0,779) and West Kazakhstan (0,766) regions. In Akmola region, Al-
maty region, Zhambyl region, Kyzylorda region, North Kazakhstan region, and Turkestan region human ca-
pacity is average, while in the rest of the regions human development index is high. The state should take
measures to improve these indicators by investing in education. Therefore, the hypothesis that Almaty, Nur-
Sultan, and Shymkent have a high human development index is rejected. Moreover, one more computation
of the reasons for low human development index in some regions should be defined in future research.

Third, the dependence of the human development index on the population's income was studied. An
economic interpretation of the model parameters is possible: an increase in income by 1 unit of change leads
to an increase in HDI by an average of 0.00021 units of change. Income and human development index are
strongly linked, human development affects income, which, in turn, reflects on the economic growth of the
country, therefore investing in human capital is necessary. The hypothesis is proved.
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I'. Iun:kaHoBa
AJaM 1aMyBbIHBIH 6JI1IeMi

AHoamna

Maxkcamwr: Maxana Kazakcrannarsl aiaMu JaMmyJibl ©JIILIeyAiH COUKeC TOCUIAEPIH aHbIKTayFa OarbITTalFaH. Ajam
KaIlMTaJIBIH OJIIICY IIH )KaHa TOCIIl YChIHBUIFaH.

Odici: Makanaia CTaTHCTHKAIBIK JICPEKTEpIl Tanaay, HHISKCTepai ecentey ofici, BY ¥ b omici xoHe perpeccus
otici KogaHbpUIFaH. YJITTHIK TECTUICYAIH OpTallla HOTHKEJIEPiH ecenTey Ke3iH/e opTaiia Yiri 9/ici naijaHbUIFaH.

Kopuvimuinowr: JKyMbICTBIH HOTIKECIHAE AEHCAYIIBIK CaKTay, OUiM jkoHE eMip JeHreliH Koca ainrania, Kazakcran
aiiMaKTapbIHIAFbl aaMHBIH JlaMy JAeHreii kepceriareH. COHbIMEH Karap, ajaM KalluTalbl MEH XaJIBIKTBIH OpTalla
TaOBICHIHBIH ©3apa OaliIaHbICHl aHBIKTAJIFaH.

Tyorcvipimoama: Ocbl Makanaga ajaMy KalUTAIIbl JaMBITY WHAEKCiHIH KOMIOHEHTTepi, Ka3akcTaHoarsl KoHE
OHBIH alMaKTapbIHAAFbl aJaMH AaMyZbl €CENTey, aJaM AaMybIHbIH TaObICKa KaTbIHACHl 3epTTenreH. KasakcTanmarbl
aJlaMy KanuTaJlZIbIH UHIEKCI )KOFaphl, ajaiifia KOpCeTKITep/AiH iuiHae Oy MHIEKC pecHyOauKaHblH 6 aliMarbiHIa
opTarmia.

Kinm ce30ep: anamu kamurtaigsl TaMbITy HWHZACKCI, amam kanurtaiel, AJIW omicremeci, Kasakcranmgarsl Oinim
JICHTeill, aJlaMU KaIlMuTal TCOPHUSICHI.
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I'. Inn:kaHoBa
HN3mepeHus: 4e10Be4eCKOro pa3BuTHUs

Annomayus

Lens: Lenbto JaHHOM CTAaTbU SIBJISIETCS! BBISIBICHHUE MOAXOJSUIETO MOAX0Aa B U3MEPEHUHU YEJIOBEUECKOIro pa3BU-
tust (MYP) B Kazaxcrane. ABTOpOM IpeTO’KEH HOBBIN ITOAX0]] K H3MEPCHHIO YeTIOBEYESCKOTO KAIUTAIA.

Memoouvl: B cTaThe HCIIONB30BaHBI CTATHCTHYECKUI aHAN3 JaHHBIX, METOIBI pacueta nHaekca, [IPOOH u per-
peccHoHHOTO aHanmu3a. MeToa BEIOOPOYHOTO CPEIHETO MCIIONB3YeTCs s pacdeTa CPpelHUX pe3ylbTaToB €IHHOTO Ha-
LIMOHAJIBHOTO TECTUPOBAHMSL.

Pezynemamui: B pesynpratax paboThl OTpaKeH YpOBEHb YEIOBEYECKOTo pa3BuTHus B KazaxcraHe u ero pernonax,
BKJIIOYAsI YPOBHH 37I0POBbs, 00pa30BaHM M KU3HHU. Takke pacCMOTpEHAa B3aUMOCBSI3b MEKIY YEIIOBEUESCKIM Pa3BUTH-
€M M JI0XOJaMH HaceJICHHS.

3axnmouenue: B ctaThe N3ydeHbl KOMIIOHEHTHI HHJIEKCA PA3BUTHS YEJIOBEUECKOT0 KauTajia, pacyeT YyeloBeYeCcKo-
ro pasutus B Kazaxcrane u ero perrnonax. Kpome toro, o0bsicusercs BiausHue noxonaa Ha MUP B perpeccuoHHoi Mo-
nenu. MHpeke yenoBeueckoro kamnurana B Kazaxcrane BHICOKHI, OJJHAKO B 6 pernOHaX OH HUXKE CPEIHUX MOKa3areneit
pecIryOIIuKH.

Knroueewle cnoea: vHaekc pa3BUTUS YEIOBEUECKOr0 KaluTaia, YeaoBeueckuil kanurai, merononorus MYP, ypo-
BeHb 00OpazoBaHusa B KazaxcraHe, TeOpHS 4€JI0BEYECKOTO KAIUTAIIA.
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