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Abstract

The lack of a comprehensive index to measure the changes in human capital
in various dimensions of the quantity and quality of education in the country
has caused educational planners and policy makers to face a lack of
information for planning the country's education. This research was inspired
by the model of making composite indicators published by the Organization
for Economic Cooperation and Development (OECD, 2008) and consulting
with fifteen academic professors in the field of human capital. Based on the
theoretical foundations, a Likert scale questionnaire was designed. After
performing Cronbach's alpha test to evaluate the reliability of the research, the
composite indicators of human capital of education type were weighed in two
contexts of quantity and quality. Using the available statistical data, 18
indicators related to the quantity and quality of human capital of the education
type for the period 2010-2017 were selected. The data were normalized and
weighted using multiple criteria decision analysis and SWARA method and
were aggregated by arithmetic method. Finally, the results of measuring the
comprehensive index of human capital in the form of education by quantity
and quality are presented which has the ability to investigate the causes of its
increase and decrease, in the form of indicators of quantity and quality. The
results showed that the quality of human capital has not grown in proportion
to its quantity and has even decreased in some years, which indicates the
government's lack of attention to improving the quality of education in the
country.

Keywords: Composite index, education, quantity and quality of human
capital, Iran.
JEL: 121, 129,A20 ,J24

1. Student of Economics, Central Tehran Branch, Islamic Azad University, Tehran, Iran.
2. Associate professor, Department of Economics, Central Tehran Branch, Islamic Azad
University, Tehran, Iran. Corresponding author: 2<ar.amini@iauctb.ac.ir

3. Assistant professor, Department of Economics, Central Tehran Branch, Islamic Azad
University, Tehran, Iran.



A9l 835 1 ilecil ylous 534553 pa3 L 155505l g o> 1o r

Introduction

In recent years, scientists have assigned a special role to human capital and
especially human capital of Education Type in the process of economic
growth and they refer to human capital as the engine of economic growth. In
this regard, it is essential for educational policies to have a comprehensive
understanding of human capital in the form of education and take into account
all aspects including its quantitative and qualitative aspects. In addition, the
design of a comprehensive human capital index in the form of education is of
paramount importance for monitoring and evaluating policies to achieve the
first place in science and technology. On the other hand, it is also necessary to
evaluate five-year development plans in order to achieve a comprehensive
index for measuring human capital in the form of education.

In connection with the design of the Comprehensive Human Capital Index,
some well-known international organizations such as the World Bank, the
Organization for Economic Co-operation and Development (OECD) and the
World Economic Forum have provided indicators in the field of education. It
is worth noting that in international studies, composite indicators are basically
designed in such a way that they can be measured according to the limitations
of the statistical system of most countries, and observing this issue makes the
indicators incomplete and comprehensive. For example, the World Bank has
used the criterion of the number of years of education to indicate the quantity
of education and the scores of the International Thames tests as an indicator
of the quality of education so as to explain human capital. These indicators
per se cannot indicate the status of the quantity and quality of education in a
country. In empirical studies conducted by economists, one or more proxies
such as enrollment rates at different levels of education, average years of
education of employees and household costs for training, cost of firms for staff
training and average wages to measure the quantity and quality of training are
used. In these cases, too, the indicators used are not comprehensive enough to
consider only one or two specific aspects of education. Therefore, there is a
need to design a comprehensive index and using broader criteria to explain
human capital in the form of education. In fact the main purpose of this study
is to design and measure a comprehensive index of human capital in the form
of education. The innovation of the present study is that it introduces a
comprehensive index by simultaneously considering quantity and quality for
measuring human capital.

Methodology
In this section, we will deal with the methodology of making composite
indicators on the basis of the guidelines for making composite indicators
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published by the Organization for Economic Cooperation and Development
(OECD), which has ten steps:

Step 1: Expanding the theoretical framework
Step 2: Selecting the data

Step 3: Estimating the missing data

Step 4: Multivariating analysis

Step 5: Normalizing data

Step 6: Weighing and aggregating

Step 7: Robustness and sensitivity

Step 8: Back to the details

Step 9: Links to other variables

Step 10: Presentation and dissemination

Findings

In this study, a total of 47 criteria affecting human capital of education type
were identified according to the theoretical foundations and research
background. Due to the possibility of comparison with total factor
productivity, GDP and also the purposes of other comparisons, in this study,
we have tried to focus on actual human capital, i.e. human capital of
employees. The criteria were selected according to the second stage of the
methodology for making composite indicators. Then, in order to consult,
weigh and prioritize the indicators, a questionnaire was developed and a
survey of experts in the field of human capital was conducted, and finally 18
criteria in the field of education were taken into account. General, higher
education, private and public education and skills were selected. In
constructing the comprehensive index of human capital, the two pillars of
guantity and quality of human capital have also been considered. After
selecting the quantitative and qualitative criteria and collecting raw data, the
criteria are calculated and due to the different units, in the next step, the data
are normalized by the distance to a reference method. In order to weigh the
criteria, first the participatory methods of Budget allocation (BAD) and
referring to the opinions of experts have been used and then the Swara method
has been used. In this section, in addition to recognizing the factors affecting
the quantity and quality of education, the trend of each criterion during the
period 2000-2017, both separately and in the form of a composite index was
examined. The trend of changes in the indicators during the period under
review shows that the average annual growth rate of the quantity index is 1.2
percent and the average of years of education as a measure of the quantity of
education has been continuously increasing, so that during 2000 and 2017 the
average years of primary and secondary education have increased from 5.7
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years to 7 years and the average years of university education from 15.9 to
16.3 years. Its continuous growth is expected.
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Comparison chart of the trend of combined index, quantity index and quality index

Results

In this study, for the first time in the country, the combined human capital
index of education type has been designed and measured inspired by the
pattern of construction of combined indicators published by the OECD. One
of the efficient analyses that can be carried out based on the designed index is
to separate the quantity and quality of human capital from each other and
present the relevant results. After going through the stages of making a
comprehensive index, it was found that the quality of education index has a
62.5% share and the quantity of education has a 37.5% share of the
comprehensive education index. Therefore, according to experts in this field,
the quality has been 1.7 times more important than the quantity of education.
Also, the results of measuring the indicators of quantity and quality of human
capital show that these two indicators have increased by 1.2% and 0.77%
respectively each year, indicating that the quality of education has not
increased in proportion to the growth of quantity. Therefore, it can be said that
the missing link in education is to pay attention to the criteria that may
Oimprove or indicate the quality of education.
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Considering the fact that quantity growth is more tangible than quality in the
society and given the attractiveness of presenting quantity improvement
statistics as well as the policies of the fourth and fifth development plans and
their implementation regarding the quantitative improvement of higher
education, it is necessary for educational policy makers to reduce the amount
of attention to the quantity of education and pay special attention to the criteria
of the quality of education.

The main reasons for the decrease in the quality index were the decrease in
the per capita cost of staff training, the decrease in high-tech exports and the
decrease in the per capita patent. By examining the results of measuring
quality criteria, the need to pay attention to proper training of employees in
order to improve their skills and special attention to high-tech exports is taken
into account.

The sharp rise in the unemployment rate of university graduates in recent years
shows that education policy should not focus on improving the quantity of
education without restraint, and should pay more attention to the needs of the
labor market and the economic structure of the country. Besides, the need for
officials to contribute to improving the quality of education and more precise
policy to balancing the two and efforts to reduce the mismatch between the
type and amount of education and employment is more necessary than in the
past. Decision makers in the field of education can use the results of this
research to better understand the trend of human capital changes in the field
of education and policy-making to improve the quality of human capital in the
field of education. It is also possible for researchers in this field to examine
the effect of increasing or decreasing education on important areas such as
GDP and productivity by examining the time series of indicators that
constitute quantity and quality. Also, it is possible to calculate the
comprehensive index by provinces in order to analyze the degree of inequality
of human capital in the form of education in other studies. In addition, with
the publication of statistical data related to new variables related to human
capital in the future, it is possible to refine and improve the human capital
index in the form of education.

Suggestions

In conclusion it is suggested:

1) The government should allot a larger share of the country's budget to
improve the quality of education and slow down the expansion of higher
education;

2) The Statistics Center of Iran should put the calculation and publication of
the comprehensive human capital index on its agenda;
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3) More is to be done to investigate the threshold effect of quantitative
increase in education on economic growth and productivity of all factors
in order to better understand policymakers about the optimal amount of
quantitative increase in education;

4) The National Planning and Budget Organization and the Ministry of
Science, Research and Technology should base the quantitative
development of education on the needs of the labor market for various
specialties.



14 VPN of oplaid FA 095 e b jgal 13 s pdaliss g b 2gfy dolibas

iRy - sole
F 093907 E93 31 Sl dilo g (S 3i LSl (5 350 310 g 21 )b
Mol s pSIe oV 315215 Loyl o sinol Lo ke & lao ol oo

oS
5 Uhigel S g S il sl 3 Sl ey Sl (65030l (glp rels padls 295
O9590) (52520l (6l SleMbl 39008 b b590] )13l § 52 y80b 0 b Canol 0 cgo yguiS
bawgs o piiie o8 3 glapadll calo (o511 (535 plll b (imggy ol 53 sl axlge yeuiS
i > PRI Gaasite olil | B 035l b i 5 5 b 5 okl 5)Kan olojl
Sl g9l 3 5 08 oo b glasliin g (Pl 5 ola5 e 4 15T L g (sl el jos
5 3 Ghjoel g5 5l Sladl b s odims LS5 sloasls (tmgly (bl (b)) slaieds EligyS
5 CoaS b lasye (el A dg2ge (g)lel (slaodl Sl ool b s (230j5 CuisS g CueS o)
b 5ud Jloy bodly Lpuww 9 LSl WAR=IYAS 0,00 (gl (0jg0] 58 5l Sl dslo o CutsS
ol 53 5 g (s 09y 4 9 (230159 Llgw 09 9 0)lhme N (6 S maenal Jolo jl ol
sl 015 &l CoS g e S5 & 9ol €95 51 Sl ailoyes ol eSS (Sosll gl
200959 CutS g CuaS olimd Sl gl s ls LB jo o] iels g il 8l e )y p cudils oS
B g sl ady ol CueS b canlie  Sludl oy iS4 sl LS oel Cundy gl
2948 50 Whigel CadeS Syl 4 s> (aaginS Sl o Cul o3 a2lpe 55 el L ol |

!

o5 5 0a3Ls e bjgel (sl dlopus S g CuaS 159 SIS
121, 129,A20 ,J24.JEL cuivail

oly oMol 31 olKutsls (3 315 (L1, Lo peMe iS5 g nel Lo ple 18 pleialy 4 as plyad 658 dlluy ) & yctume dlia ¥
ol 65550 e

shahram.mslH@gmail.com : )} ¢ ) ye5 < oMol 3h5T 6Ky (635 po )l Sy SLaidl (6,3 0,95 (sgoeitils .0

Ol ol prg oo Duol o131 olEtils ¢35 po )l ya5 dlg Slazil 09,5 Ll 5

D4 ar.amini@iauctb.ac.ir : Jgiuwe sdiwg *

gh_geraeinejad@iauctb.ac.ir : o)) ¢ g « oMl 3131 olKitsls ¢ 538 po o 5 3l sLazdl 09,3 bl ¥
ali.khosravinejad@iaucth.ac.ir : )l )y « oMol o131 oKty (535 1o o5 Sy Slasl 5,5 Lokl A

Ve /NI dlae 5l VFe o /VYA cllio il


mailto:shahram.msll@gmail.com
mailto:shahram.msll@gmail.com

A9l 835 1 ilecil ylous 534553 pa3 L 155505l g o> 1o A

.

dodko
sy gl 5> (aioel 98 3l Sl aployes gty 5 (sl lojus (sl plaiatily 31 sl Jls 5>
i b S oo 3b (oolatdl A3 y5ise lsicdr Sl by jl g Wload LB ol 18 (ool
@ ol & gmadd (620 W 38155 (ll (oMl (6)9002 jINlede M 53 )9S e odge 4
ol oad dng Slo)l Blual jl (S lgicas ddhaie pmaw j3 (g0l 5 ele Jgl oSls
loasa » Jotdo ol Gilg plas (18,5 1 )3 b (hj0e] 55 51 Sladl ailoyus ol LS ¢ joguas
Sy sl £ 5l Sl low gole pa3ls b ) 2 9l el (5)900 o S 5 oS
@l 3l (b cuenl ()5l 5 ele Jol dl @ pliwd Sacuwlw L) 9 ik
5 Ao gy sloasly b5 sl Go5el €95 51 Sldl il oo (53S0}l (el ol oSl
ol (5398

Sl 15l Ml st slaglajl 5 (5 (sl o el jasls b (opas
Ot 09> 3 |y (2la sl slaBl Sl geome 9 bg)l dswg g (o3Laidl slags e lojlo (Sl
b s oS 5 slo a3l Vgams lallipm Sllao )3 45 ol S5 L5 bla3,S &1l e
g Ml axdl (ySojlul bl daygtS oSt ()bl Pl glacudgioe 4 dag b oS Wgd e
SOl Jo gl a3l 1oy Camols jl g 28l (a8l oS lE U 358 0 crge alie (pl cols)
Slyod 5 G50l CaraS 30 LS (gl y St slaJls 2l jlemo 5| sl dilo s s Sl S
S o cul 03, odlitel hjaal cudS jl pasls et Vies Ml slagge]]
2Bl )3dS S hjgel S g CoraS Cmdg aAimd LS Al s 2B )5S de (sl paSli
walize Joass ablis ;3 plics &5 b STy Lo b &S 5l 50 obbolaidl om0 Gldlas
5 OUSH (higel el ool o bjgel (sl W)l aiyjm g (LS Jraos (sl Sl Lansgie
o2 Olge cpl )3 a8 Cunl ord odlatul 35ge] CutsS g CaeS (6pS0jlnl (gl 3 jeiwd bawgie
Pl obisel ool a9 b G b g dits )58 5V Cumely ] oad odlisl sl et
503 mS (slajlan jlodlaal b g xS1)5 j5boas o mele a3 lS (2Ll poi) cplpli XS oo oS
03l b e cnl hol Gan g e elusl WS 0 1) Gijsel €55 5 Sldl ey
ol 3 pole Bios ygls 292 ol )9S Sl ol 65031l 5 hjsel £55 5l Sl dleys ol
B Sl dloyw 6 :S0jlul gl i g oS plojen (3,5 byxdo b ol (cad L o ol
9 (ld gy g (e )95 3o (ALl oS ol (Sl 0ad (S0l 3T sla e )3 s

9. Timss



1 VPN of oplaid FA 095 e b jgal 13 s pdaliss g b 2gfy dolibas

&S (Sajh latloys 35 3925 oy 5 35 Wy > 0] Cuedl g (Sl dlopaw pgtche
OL&"J?y L L@e] ,LT )’\ 019:;5‘ lags 9 A D J;Le PLY GKL..JI d\.&ad,glc).w 9 Mlud 4D J;Le
AJLA).M: U"‘ Lol ol x> Ltbul.w)‘ D929 4O aS ol dJ.Jys AJLA).M: L?’L""" AJLA).M: “_cu)s.’ dJo )
S S o)l lgisds a5 Sluil wleyu (TOdAro, 1998) cul Koy (slacadlye g (¢5900,18
Jolge 555 (el 39 o0 pumnds oMo g bg0] (S0 93 A odes Hobdy g oAbl Sl
b sl 5908 of ol sl g 25 Al (apy sl aloyes Jolse il 05 oS (e
(Becker, cul Wgo ()38 alo yuo S bjg0l 40T &) dogs b big oS by igel o rloe ) iue
U’I 5 u9ﬂa.c d)l.\ia.wl».w 9 Lj ‘_;Oas 9 ‘_;og d)afb)‘.)ul cu»)yj dlﬁ;m J».l?u ;1962)
bl ol 2 5o Jelge Il Wl el cudS aby (sl sl )5S dnngs (sl S gt
el GB35l 2 e cilise (slaojen )3 cunlite g 813 slapadly (b ol Ly 8 295

g SS& slaigy sdas iy ol Pl Al pw (050310 Al s S,
Jodle J.l.o uLc)Lu) A gy B9 L)’I 20 Ao uP9) ul?w‘ J)YD 9 L?’L""" AJLA)») d)jo)l.\a‘
S b9y » (United Nations Economic Commission, 2016) wls . jedde Jo né
(GU&WONG, 35550 391 (slaiz 32 5 sl )> (gl g 51 e oIS ooty sl dilo pos il 300
(Trinh & wwul [ogy cpl ol ab (oyep 9 isgel sl (clavja b, » .2010)
53 0dd Slgtune (s )l ale s 53] dulie b Slusl ailo s ¢ 39, opl 53 Gibson, 2003)
3945 g0 dumoloee ool )3 5l Sl ke pur (30l )> 39, ,3.(Salehi, 2005) 1] o cossas g0l
L, 90 (5990382 <?9) O,gl 3wl EMwas 9 ass slae,les )»b Cod dg )y o OLo.f &S
Jpazd o Jlo b cuslize (5590 2 45 1258 ol b e 5 980 (5503181 )13 )3 (g 3500
PEES £ wsdlsuls 5 Osmen (aito | Jsed b, 5> -(Salehi, 2015) wb e il
5 Sl wad e odlael Sl alogw il lgied g Juasw sl lawsis
sl Jie g pbcws slag s 5l (Mankiw, Romer & Weil, 1992; Barro, 1998) |, Ken
o (Azariadis & Drazen, 1990) :jl,5 5 (b )il .055,8 avwloxo |y Slusl aslo yus ¢ Sgam )3
0 ploul YW 5 (60lamls 755 5l eolasiwl b 1y Slusl aylo ju (6 5050510

drleo gl (B9 )3 1Sl dlopu (655031031 )3 Jg2 pd 9 (Jor 9, (215!
o8l o5ally Uley & ¢pl by g Cawl 0dud WST jluws 4LBS 1> ol pll sladis sy Jlusl aylo
Slodzp g (Bpae sloaiie 355 SSE Sl 355 4 glaize gy ;N Ml 25d el Ry



A9l 835 1 ilecil ylous 534553 pa3 L 155505l g o> 1o 1

aade ool <o @ pile Hlab 4 Simgh a5 20,5 o Sll Glogw osas > slaale
ab &S cul ol eaalys Jogy 4 onddyly CYIKE! 1 (Sos Gyl I gd e 0je> ol 4D (asud
@Blgy> wbse Gl 55 350003 (5y90 00 Gl L &S Cul Jlgsl (1258 ul gy cnl Lo
(Le, Gibson & Oxley, sus s (6,505 Jolgs «syg0p0 520 1y djeimd paw conl (Koo
CosaS Ao 93 &y sl ylo pus SSE 1Sl &5 sl o) Jgw Ly & ,Se 0453l il .2005)
CadeS g CueS SSE 4 Sl lopuo Conl oY 85 (ingy () )3 cnlply )0 3925 CdS
D9 g0 03kl (Sl lo s dulone (sly Jgué B9y 290 (65 05l
i Ayl gt o 5 oo DBI Sl (b5 L
3 Sl ailo s 0jg> > 43,5 pll o imeh yide 5 i sbdl diloyw Cuad sl asls .l
buwgio (asls (Caol odd oalaiwl o550l Jaie jI Sl dslopw cpuiils lgisas o5 sla a3l
blie 3 pbead &5 casl azily b jingis 5 |y 3,8 oy 45 Cal s ls s gl Jlo
ool (claadls 503 5l g e JS 4 K55 gol 45315 Cns ¢ Jwas glay Jlo dlaws ¢ luwasss
D img ) el
oS ol g1 2 Gl layus 0j9> 1> djgal CudsS Gl s Sl lopu S sla il o
b sl 00 iy (2Ll 15, 5 g0l oloo (oblB o ladl 3 45 T, laisingsy 51 (5 sloss
oA 5 higel S Eome &) (RS LDigel oS SBALE & Lo g en Jlelse
CatsS oniad i Wiles o a5 oo sl oy Sere A o lad o o yidg s pl 50 Waodld cualS 5
sloaglops o bjgol (slalsd odjsal (sladiyia daysesl lyei ol Wl e widly (Sl 4lo
WaolSiily pole i Lawgd 508 S (65555 Sylie Jlad clolee o> 5 Meass o S
Sl wlo s (23l (65051051 (el camlio 3,50, daldl 132V g pally delyd prdaws g Mass
Dyl pb Sy asld a8 Conl oad (8yme CaS g CaeS ddlie 9o (i3 )S Jlai o L

Ol 4 Camd 1y o S Dy ol ()Ll plesal) (a3l Sladl il (oS 5 (a8l
old crge b yasls I osliwl (gl ae; g9 3,8 g (Farhang, 1990) sas o olis 4l
ol tpine 51 (S o Sl 3 apasls S GsSUSS eyl 5 Lang)S s] 0,50 5 &5 el
hoty O dlise slol & Wit plaadld (oS 5 lapadls Ates (oS5 lapadls
Sgaome Wcaadly | (ol day Sy 4y 1) 393 b 0 o 3 (o0l,dil sloyasls GBS 1 5 )y
5 Sy 5l a8 dgd e aUS (30 Lasld & diuys ) wS 5 asls (Nilsson, 2003).uss

(HDI) b dsasrgs (2L « Slos Sl o piacaldy i)l55 4 olgs o abilod,S” oolisol by ol oyl 5145 ol yimghs alos jl.0+
25 o,)L31 (Glewwe and kremer, 2006) sy cwiomen g Jlo lojbo

(Y VA) 530 muoldllgyl (5> Az b3g0] Slazil y atd iy cnlio OIS 4y sl oy (sl yad s (oguas ;> s dnlllae (gl VY
g danlye (V010) (2dlo dles 58> dllie o 4yl a5 olKisly @l i) duuwe



) VFo ) of oplaid A 0,95 JMle 5 jgal 15 (g5 ydoliys g Jingty dolilas

G Slhe 4 arg b ooyal gla jasls 0ad o Jols dasie golyal sloedils (gile by
Fodke jouds (gmiy 5 odmy aCubly (Giluaod el Kisd e greaS 5 S bl
b oS cdydey bl Ol ctiyls 32y liome g duaie sl jadls & Sloj & Comd o jasli
3 N stan ite 25550l 5 dasls b bl Juges sl (opme > UnygdS Sy 5 3Skac
ol cwl S5 sl asls she (sble l dlaweS g dlawl bl (gl colyy oS!
P B g Cygo O c\jl>9]o.3\.~u s g odS ol)of ply Jls,! Olfva‘ & u|9"u° ‘juf)_v sl jasli
azlis olg5dd unlow S Caa 50 2l edlatwlegw Sl 15 g cawliol punts b el ci o
5 lail o) Ken lojls .(OECD, 2008) 3,5 o)Ll cails s WolS jasls slb il
41>)A 0d u»g) QJI .D; 43‘)‘ I) L?"S)J dlbuabl») @‘)Jo u»g) YeeoA JL» JLl (OECD”) Wy
DBy dde iS5 g debdl ;> (OECD, 2008) cuwl ol gy y (58505 gy i 3 45 3yl
Sl dlopw b basye (o8 5 slapadli I (S (Mol wre (o5 5 slapadls calid ¢l

Lol o Lsbyre M5 o odlawl u‘U“JIL)"" sleoly &8

Wl 0 a3y ] 4 3gae Hluns a8 ol s g g0 Sl wloyw S5 (a3l cole
0L 05 50 yidus ilod,S ool OECD S5 (aslis ol (i) jl &5 ola yimgh
‘_54.5).» L)a}‘.__.w 9 Sl )i.’o..\.ui u...S).s L)DL‘*“’ sd.)‘._.«mﬂ‘ d)ﬁiul) ‘LS))"I wm‘ u...S).,
o3ty Jgo el gzmen (6503 (oS5 slopadld Grizen i (5] S plyca]
5 (GIPA'®) ke )8 abepw jlulests bjyl asls (CPI'Y) slus S ps asls (BTI'Y)
pie Jsas a5 wlows adlo imgh opl oSy Ladli aws VT Sg Sl o)log Skl asls
dl.&au»lm 4 ulyL;c L?’L”‘* 5l AJLA)») P> Lol L lodi 5 Wy oY R L)’I 3 Cusgo 9o
23,5 0)lsl OECD 5 Ll <Sb oladl Sl zoome duwwho dw (Mol ouS 5

Sl oy Gogad ) Mol Slamvie (5 55 SBLaSLS 51 (S 5

aloy o (5 S0jlul (ogad 3 aS cewl Mallie sl des I Sl SOL: Ske SOL Ll
dw Sl Gloju ( Slas SOb Sl dilopus (5155 3 Lo a8 o 1)) Sy edls SO Sl

12. Organisation for Economic Co-operation and Development (OECD)
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