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Absiract

Human Capital is undeniably & very imporiant fsckor for econpmie growth, In this paper, we
investigaie the impact of Human Capital on growth using the Neoclassical aml Endogenous
Growth msdels. We use the Generalized Method of Momsent (GMM method with 8 different
Human Capital proxies messursd in terms of gquaniity and quality of stducation, Using the
LSDY method. we find: (i) Human Capital plays & significant molein expluining growth, (ki)
Telentival initinl technology ssumption cannot be ipmeed in the growth mesbel, (i) The
selection of proxies molerms of quentity ond quality of education s very imfluential on the
comclusion of the impact of Homan Capital. to growih. With the GMM method. it is concluded
that Followers will diffuse o catch-up leader, while coumries that wre chose 1o the leader will
tike advantage of the power of mnovation, Cur results also neinforce the view' that tride andd
institutions are two of the most infloentinl oo inoour mode]. Finelly, it s important to
examine the issue of income ineguality in developing country growth modeds and the ssoe of
neverse causality between exhication ond economic growih,

Keywords: Human Capital. Education, Endogenous Growth, Genemlized Method of Moment
(GMM,

1. INTROMDUCTION

Economic growth is ondovbtcdly an inferesting issve in the last severol decades. even up bo
now, Lipsey et al. (205) stated the reason why muany economists often focus on economic
pgrovwth rather than chionges in the economy due bt the strength fpowerd of the growth itself,
This is accepinble when the growdth in GEP s easy (o messured wsing fuctor accumulation
Initeally many researchers osed the Meoclassical growth model to predictgrowth in rany
countries inclouding develoging countries, but in the lasg too decades many expeniences hove
shown comditions of divergence compared to convergence  in these countnies nnd growth
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failure in less developed comntrics. Some expers staies when the trend of this phepomenon will
be found in less developed coundries, the ecomomisd so lar does net have o set of comcepts that
con explain why this case happened. Assumptions identicaliechnology across countries are
present because the experts did mol have o satisfactoryexplunition about the forces that can
explain the differences i income between countries. Becawse the growth failures in many
developing comntries, many scommmists beheve that the main reason of bl experiencs n posor
countries sl developing countnes k5 ciually because the ermor predictions that provided by
the “old” growth model, The assumption of identical mitiol technalogy on the Neoclassical
growth connot be accepted s that o number of fundomental growth focioes retested o
reliability, One of the factors agreed b have o central role in long erm growih is Education
Even the isspe of Hmwl:h I M LT T abod the mlleence of measres of quu.nl:il:,' il
guadity of education and the approprinte proxy for

representing eduvcation, oll these facts and questions brings muny experts on tee birth of the
Endogenous Growth Theory (Uzawa, 1965; Nelson and Phelps, 1966; Lucas, 1988; Romer,
1986 and 19590 Aphion and Howiie, 1998, ewc).

Some coonomists themselves assess that Endogenous Growth as the renewal of the
Meoclnssicol growth model than a thesry that actually derve the new varables i the model
(B lam, 200045, Ohne oo the pdvantage that sssesssd in Endogenous Growdh mode] (s con mproyve
the previous growth sssummplions and s relevanee s the comditions of many developing
counines o grow pamibel with the developed ocoamtcy. In contrast 1o the Neoclassicn] midel
mrumes exogenous technolspy, the Endogenogs Growth model given the pssumption that
technological progress of Tolal Factor Productiviry is actually derived fnom other variables m
the mode]—1.¢, BEducahion or Human l:'.:‘:iml. Then the :in'|'|_'.l|i|..-..|1.i|.u1u all this view 1s o make
technologicnl progress or TFP (Tetal Factor Productivity ) s betier vigwed os an endogenous
varinhle than exogenous. The other effects wre very different from  the previous prswth
explunation is pow in Endogenous Growth mexlel have other growih explanation through
prohuctivity than piest growth effect. To mest this assemption, thenformula the Endogenous
Cirowth envolves by allowing two important serms derived from educational variables namely
the abality 1w omovate dormestcally (movaed erm)!', and the abiliny 1o adog 1echoologcal
advances (difussbon term) which available on the broad coonomy®. So, the privilege of this
Endogenous Growth Theory that we can see: first, withthe casch-up term, the developing
couniries are expected fo be able o expluim or resolve the income differences between
cimmntnes. Second, the decivation of the other varabbes i the model, &t s Fmihll,e s dberive the
rebevant policy for developing coontries. It seems w muwy nesearchers this model 5 more
prranksing Uuin the “exogenaus” muodel, With the two assumgiiom above, then the follewer s
expected 1o be able o grow Tuster and catch-up the lesder i finite tme, The Nelson-Phelps
diffusion model has undemably broaght enthissiasm end fresh air o less develoged countrics.
Several sttempis have been made by pesearchers by emphasizing this model a9 las baen done
by Ben Fabib dan Spiegel (1904, 2000, and 20020, Ll (2004), Kunor { X060, For Indoensin
these model has been investigated by Bera don Hamdokoo (20 F3), Rera dan Widodoe (2013). dan
Beza (2007},

This paper aims o investigate the impact of human capital on growth in Indenesia by
using Meoklisik den Endogenows Growith moded. Since thene was some debale abou ithe mos
appropriate proxy for education, we will also use some of the available proxies o examine the
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imipact gt' human capitnl on economic growih. In this paper, we will use | aducation proxies
which are divided inti proxies that represent the quantity and the quality of education, We use
Siatic Punel .ld Dynamic Pamel Estimaior for euch growth nudel, Fest we will e the
Nooclussical mog] with the addition of human capital, then we will also vse Endogenous
Cinowih with the Nelson:Phelps model {1966) thit developed by Benhabib and Spiegel (195945
0 enrich our conclusions, Neoclissicul growth with the addition of separate homan capital
variahle in the model trusted by most economists 15 0 maode] with satisfactory performancs in
investipaed impact human capital on growth, While on the other side Endogensus Growth
developed by muny other experts afterwands believe has been oflering

' Romer { 1%86) inroduced the concept of knowledge accumulation. and Locas {1988 with
concept of humancapital extermalities.

* Nelson-Fhelps { 1966) with cconomic diffusion that facilitated by education,

propery and better model “stoability'. The expansion of the concept of productivity in the

Endogenons Growih allows for innovation and diffision of techoology and the natuine of

stressing i the rode of education resubied possbality for s o Timd whil exasctly way humis

capital operated in affecting econoanse growth. The rest of this paper is organized s follows:

part 2 describes the theoretical frumework. Methodology ane presented i pan 5. Estimation

resulis amd disouss are presented in port 4. Last. some conclusions are presenied in pan 5.

2, THEORETICAL FRAMEWORK

11, DEBATE REGARDING THE EDUCATION AND ECONOMIC GROWTH
CAUSALITY

Uil noww capsal effect of education on economic growth can be said still debaiable nnd sl
attract discussed. the imponance of education kas brought s into a kst of stedics on ecopomic
growth. The amtention of many ecomomisis about Endopenous Growth began when BEomer
{1986y introdeced the existence of knowledge nccumulation. Then Locas (1988 specifies the
importance of human capital for economic prowth with the ability edocation to gercraice
technology as o source of long term growth’, Then Romer (19900 with his influenced amicle
ahoot the issue of economic growth lso revealed the similor things wihere human capital has
enrmous power in deiermining econemic growth, mone than Meoclassical thinked before. The
positive impact of human capiial b recorded in the effors of several rescarchers soch =
Benhobib smd Spicgel (2000} who found significant effect of n:dllv:nti-:rl"n growih with
wchnological catch up. Mariana (2015) concludes thu education in highgy education has a
pasifive mnd sipnificant effect on growih. Even Glacser et al. (20064} statod ﬂuhul':l capital
is @ more important source of growth than institotions, Efforts o investigate the impact of
education on cconomic growth in Indomesin sctuslly have been camied by Reza and Handoko
(2] 35 using the Endisgenous Growih model, They vse the highest educational attninment
equivalent o Senior Secondory School by labor, Using panel data, they Toand that provinces
in Indonesin wre constuntly mnovading, while poor regions ke sdvanioge of technology
diffusion. They also wse aliernative educationn] pathwaysthrough physical capital o examine
the mbe of education on growth,

Then Bera and Widodo 2003 use the Meun Y eors oof Schooling to estimate the impact
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of Human Capital on Indonesia's growth with the Augmented Solow Model finding that o 1%
increase in education will increase 1.56% of oulput. They concluded that the Augmented
Solow Model con explain the relaionship between educwion and  economicgrowth in
Indowesin, Reganding prosies that reflect the quality of education, research by Hamushek (2003 )
comelhudes that although developing countries are mereasingly chosing the gap i terms of
educational pitmmment. bul withoul improving the quality of education, it sallbe diffscult o
improve thewr long term ecomomy, Hanushek and Bimko (200600 concluded thas the impact of
edication on growth would be greater iF measored in reoms of quality than quantity. Withuout
messuring the quality of education will @liminme the importance of education for growth, Bun
in other side Pritchett {2001} Found that education is not an important variable or powerful
vartahle in r:u.pl.u:u:urt ECnnnMc p'l:lwlh. Kumar (26 with

" Hurnan capital ini this term pre investment in education, R&D, organization leaming. trining,
or even self-irmiming. In this paper we sssume uman copital os an formal education from formal
schonling.

Endogenous Growth model sctually found the absence impact of educution on coomamic
prowth. Reversed cousality between education and prowth i3 akse expressed by ather
rescarchers such as Bils and Klenow (2000 ) which siated that growth causes increase in Y ears
of Schonling. Mehrara and Musm (2013) examined the causal relationship berween education
anel GEOP. They found that GDP affects education, not the other woy. This is why lorge
investments in cducation in developing countries fuil to produce higher growth. However,
Temple ( 1998hi states that tee Milure to see the connection between edwcotion and economic
growth due toop sample bias by inchading soame coustries that have pn exceptionad case in (heir
stugly . But one for sure in empineal research that buman cageital pliys an important role in the
growth process, but there are siill unresolved guestions in what way education can effect on
economic growth,

221, ENDOGENOUS GROWTH THEORY

Meoclissical approach hes more open the gquestion on the minds of economists with some
predictions—such as about how the role of human capital, exogenous technalogical progress,
and the convergence betwesn regions. To overcome the disharmony bepween the Meoclassical
hypothesis and mosi empincal fact, many experts then release Neoclassical theoretical
assumptions and move on Endogenous Growth theory 1o considered better in explaining the
process of cconomic growth, One of the many effors made by economists isio model the
growth of endogenous tlechnological progress by assaming that the technology isi fanction of
educition, This assrmption drawsed from the reason that on educated worklore will be better
in terms of the creation, implementation, and behaviors to adopt newtechnologics that could
result in economic growth, Then becouse Endogenous Growth allow  the diffusion of
technalogy which is based on education, technology diffusion assamption is then expected W
be able o overcome convergence problems that arise o the countries of the world
Complementing this wiew econontic will mabelad experencing diffusson of the technology e

leader amad folbower, the follower would do imiations on leaders who inpevaie Aml because
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growth rate follower higher than leader, then the follower countries will begrow fasier
thun lesdder country and tend o convergence throsgh technological diffusion, Assumption of
the diffesion of lechnology itsell appear becapse identecal technobingies across coantries in the
Moo lnssical view is unncalistic. Suppose couniry j and i are the leader and the Tollower, so gi
can be comstdensd as part of the growth nite of leader lechiobogical progress whio are also o
of the world technology, g, and the dilference i growth mles of techoological progness
between the Iolbower and the lendér, gdi. or il s wrilten oo another term

gi=gF +adi .0l

If o country gain benefit from the fechoobogy diffusion gdi will be positive and
indicites lechmologies converged, However, convergence does not guarantee applicd moa
country if the country fails 10 obwin gF resulting value pdi becomes negative (diverpence)’,
Thix s L 11I|1ir|1 wlens i can bhe dehatnble becaise this pui:nl i also be sakl G @ ll-t:.ud:r

¥ Bop Benhabib and Spicgel (2002) for details.

state i the Meoclassical veew-— this is becasse the changes in that value can occur in the
scemarin above, it can be positive amd negative. Pattems of of will depend on the patiem formed
i, even though gdi is positive, then when viewsd dynamic over time this value will contime
i shirink il it will closs o zero. where it can be said that the folloewer country reduce the gap
technalogy o lender country so they vilee ane likely 0 feno, or we can be saidthere is an
exhausted condition of technology diffusiom for the country 1, Al becise the Nesclassical
model does pol provide extent specificotions for gdi, then it would be rensonable 10 assume
that the distance between the imitial bevel techoology the leader, Ay, and initiallevel
technelogy follower, A, is solely determined by the diffusion of technology. In contrust 1o
the Meoclassical growth model. the Melson-Phelps | 1%9646) ml:ld‘ stntes that thermte of
technologicsl growth depends on the level of educational sitsinment and the gop between the
“theoretical level of technology™, Tit), and “level of technology in practice™, A (1), =0 that by
differential equation:

8
et — i) PR by (2}
AlL) Alt)

8
Buased on equathon (2§ the mcrsase in the mte of iechnological growth 15 an increase o the

function of aducatsonn] atainment o the “gap®, P Aad because te fechaology of
Alt)

country i does mot grow at the esopenous theoretical level of technology but ot the prowthrote

of leader couniry j. Sa

A D o ] ) [V AR G ) 203 ()
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Afeh i Ailt)
Equation (3} is one source of technological improvement. Endogenows Growth also postulses
amdher source of growth where human capital plays a role increating and implementing new
technologies in the production process with an exogenous growth rate of giHi), So that the
abality of buman copital o facilitase technology 15 writien;

M1 Y i) [ A o H i m ], 2, Y (4)

Alei i At} i

Bused on the Endogenous Groweh formisla that allows the dsffusion of echnalogy amddomestic
inaovation. Even though a country hos lower technology, b with higher human coapital sock
thun ihe igeler. i owill be able to cutch-up in finite tme. So the catch-up speadby follower
countrics depends on the siock of human capitnl. On the other hand, countricsthar have the
haghest human capital will always mainiwin deeir position as beaders as long as thene are benelis
friam Humian Capatal,

A, METHODMOLOGY

We use panel dofe and dymanic panel estimator w estimate our mwsdel, The data usedl i this
research comes from seveml sources, our Cross Pomestic Regiomal Product (GEEP) data i
tiken from the Central Stuistics Agency Republic of Indonesia, capital data is taken (ran the
Inclonesaan fnvestment Coomdinating Board which consists of domestic investment andl fomeign
investment, sur Labor data 15 taken from the Natonal Labor Fosce Survey
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(SAKERMAS) which ks proxied by popolation aged |5 years amd over with working staus,
Humnn Cupital is mensared throupgh formal edication with § differest proxies consisting of
Mean Yeors of Schooling ( Yo%), Gross Enrollment Ratio, Gross Enmollment Batio for Junior
Secondery Schoad, Gross Enrollment Rutin for Senior Secondary School, Literacy Bate. Pupil-
Teschers Ratio for Junior Secondary School, Pupil-Teachers Ratiss for General Semor
Secondary Schood and Pupil-Teachers Ratio for Vocational Senswe Secondary School. Trade
daga i= taken from the Minisiry of Trade Bepublic of Indonesia which is mensared by the muio
oo exports plus imports o GDRP, Our institetional daga s tiken from Indonesin Democmcy
Inchices, Finally, Financinl Development datn is mensored from Bank Deposits to GDREP
obtained from The Financial Services Authonty of the Repablic of Indonesia. To modebed the
long-min grossth we consider the equation as follows:

Liog YWi= Log As(Hi)+ olog Kg + BLog Li + Log gt .. (5]

Endogenous Crowth postulite thit o country's abelity 6o adopt and implement new iechnologics
fromn the brosd ccomomy is a fupction of the education workforce, then thespesd of a
comntry i pursoe the lepder (diffusion) w also g foncion level of education. Becuse TR on
the MGT model is assumed to depend on two channels as discusssd above

ie. education cffect on domestie innovation (dmnedtic endogenaois innovatsond and the
wllila[ruad dilfoxion of l.Lﬂ:l'lunLﬂ-ng!.' i (he ELaRay [l;ull:h-up the lewberi—then TFF m
equation {31 will be

Log ATiHr) = ¢ + gHi = mHi [{Y meas - Yl o...060

Where A = TFP/Solow’s residunl, ¢ = constant, gy = endogenous technobigical progress that
relabed with dosmestec mmovation alality, and mHi [(Ymas — YiVYil = echnalogy. diffuskn
from broad economy where Yo represented as TFP leader provinee, e the province with
the highest oopot. The shove equution trnsforms exogenous lechnobogy on Meoclassical
growth inte technobopy which is o function of human capital. If equation (6) substiiuted with
equation {51, then we will obdain Endogenons Girrwth eduation with pine| data as folliows;

Log Yit = ¢+ gHit + mHig [0 max - Ya'Y il +alog Kip + flog Lig +Log &g (7

Eguation (71 above is the main abm of the Endogenows Growih model who want o generaie
long-term economic growth in the model. Then for Dyvnamibe Panel esumation of equation (71
wee appdy the Generalized Method of Momeny (GMM ) wath the Tol lowimg specllictions:

yir = ] vi-1 -_h:lﬂ"b' + a1 + v

!
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Where vip-1 18 lagged GDRP, y are explanaiory variables, pi s country-fised effect where
eoch provinee nssumed to hove different initial techoology, g1 is period-specific imerceps, Vi
is transilory error term. Lowercose ketiers in eguention (8) are estirated in log form using the
difference GM M methisd that was developed by Arellanc ingd Baoned ¢ 199015, Mauany expens argue
thit proswth is aleo heavily mfluenced by other variables so that generl spesifications follows:

Al

Where (ADFADL is lechnology gap between leader and follower, and X is another important
variable vector. The wvariables considered relevant snd have grear influence such s wade
(Yanikkaya, 2005 Hye o al,, J006; bdks er al, 2006 Jalil and Baual, 30205, nstimtkns
(Yildium amd Gokalp, 2006; Bhanscharpee ond Haldar, 20015 Ngo and Nguyen, 2030,
financial development {Ang, 2007, Yucel, 2008 Hassan, M. Kabir et al., 2001; Kar et al_
20015,

Some researchers also befbeve growth o dosely relaiad o severnd variables sich as
improving cducation and heahh infrostroctore. the integration of ivemational Goencial
markels, macrocconomic conditions, income inegualiny, eec. Inthis paper we abuao estimate the
Augmenied Solow Model with basic form;

Log Yit= A + ALog Kit + 0log Liv + yLog Hit +oit........ CRLH]

In this paper we also combine e dofa of Eosi Kalimantan snd North Kalimantan (o overcome
the lack of obscrvations because the separation of provinces o 2003, 5o ol pumber of
provinees ohserved in this paper s 23,

4. ESTIMATION RESULT AND INSCUSSION

Panel Diats has been widely used in studies in economic growth. First, In this paper, we apply
Panel Data FEL{T the LSV method o examing the il of human 1;|.L|'ﬁ.Lu|. |fr,5:1ur_'u[||;r|1j| ol
coonormic growih, As discussed in the methododogy sectban of this paper, we use several
different educational proxies. In ( Talsle 33 we apply the LSDY Panel Dato for the Neoelassacal
andl Endogenous Growth model. In the Neoclassical model, n can be seen thar the human
capial varinble can explain growth very well. The Human Capital varable showsa positive
amd significant sign in almos all proxics. While the Meosclassical® madel is a Neoclassical
model with the sdditvon of an it mooane vesisbbe, 'We inclede inmtal iaeome o oor mode]
bevuuse initial income iself belioved by mony expents 1o be one of the variabbe that affect
growith regression. Afier this voriable entered in regression, there was 8 change in ithe sign of
the Human Capital variable which was initially segative o positive, The sirong conclusions
thit can be drawn [ thaot: (1) imitinl income variagble s an imporant variable in growth
regression. (23 The Human Copital variable in the Augmented Solow maodel is undeniably a
vartihle that mfluesces economde growth, In contrast w the Meoclassical model the spiei of
Endogeaoas Growih hypothesizes that luman capital affects growth in two ways, namely
creating inmovation and facilitating the diffusion of technology from followes o leaders,

BXi2 hapy e webobogy ang




Wabalogy (53N 1735-188X)
Wolume 19, Number 2, 2022

Endogenows Growth analvsis can be seen in codumn (3), There is o pattern ofinfluence
i the Human Capital varisble on growth where the human capital proxy which reflects the
gquality of education shows a positive sign on the Inpovation and a pegative sign on the
Techmology Diffusion variable. While the proxy that reflects the quantity of education shows
a negative sign on Innovation and positive on Dilfuskon, The entine impact of haman capatal on
growth is significant uf the 1% level, These mixed resulis indicate that the selectionol proxies
fier exlucation greaily ifluences conchasions aboud the imipsct of the variable itself.

In somie coses of masdel §1b), the addition of the initial income variable i= actually seen
i change the significonce of the Human Capitnl wariable. However, we must be careful in
inberpreting this change, if the initial income sgreed 1o be an important varable inthe growih
midel, then it con be interpreted that thes change i= solely the real impact of humon capital Lo
anm‘lh. I 1% umdeniabie tant the eflect of mmie] meome hos been @ serious concem 1:|:r many
rescarchers, Because empincally the come difference is allegedly coused by the imelevant
wssamption of identical lechnology hetween countries, the lock of anention of the Meoclassical
model on differences in prl.'u,iui‘.'[it':i!'_-' anid I.ni.'hm.ﬂn;}' berwern counires has forced researchers
W relormulate the concept of Total Fggtor Productivity (THP) In the concept of Endogenous
Growih, the ability o inmovate which is o function of the siock of hemon capatal will be easily
applecd i lechnobogy advanced coumries, while diffusion Irom the wider economy will be
effective for aneas with kow growih. 3o o prove this prediction, we divide the samples inio
classes, namely 40 pereent of the sample with low TFP (approsimately the income of each
province ), 40 percent of the middle sample, and X0 percent of the sample with high income.
(gh i% Fl'-ﬂdﬂ,!l-ﬂ! o e [mi.!n‘c i the hi]ﬂ'l. il maddle ela, while (m) wall be Pl,:ul;i'n'r: i the
lower class, Maodel (2) in dfable 4) 1= 2 static panel for the Endogenous Growth modsl which
has been divided nto classes,

As predicied, innovation has o posative and sigoificant valoe 1o almvost all Human
Capital proxkes categonyed into wpper and midklle cliss provinces, However, the results are
guite ambiguous shown by the provinoes i the lower class where instead use diffusion, tey
gctually do domestic inpovatsm, Although the LSV estmaior & unbeosed even at anunlimated
number of N and T, bul 1o avoid mis specified models and correlaed emor terms wewill
consider using the GMM cstimator in the next analysis. In the feld of economics, tee useal
dynamic maodels 15 conslidered ncher than static models. Besubes being able 1o explone short
term and bong term effects, nuiurally the relationship between severnl varables ks ofien
influenced by the lag of the variable iself, In this paper we will ose the GMM estimator with
the Firsi Difference GMM methiod that was developed by Arellans and Bond § 1991 )¢ Table 55
1% the result of our sstimation wsing the Fist Dilference GMM estimator, In thes 1i|1l|:'r-r.' s
the entire samiple with wsing different 8 educabion prosies. As dn the LSDY model, Human
Capital as & significant effect at the 1% level whene now the sign ol the coeflicien depenids
o the adelition of the Enitiad Income variable, For the Endogenous Crowth maodel, agiin most
of the proxies show the Innovation vorinble with a significant positive valee and diffusion with
o signilicant negative value. Except for the Literacy Rote wnd Pupil-Teachers Ratio for Junios
Secondary School (J55) proxies. A negotive valee on techpodogy diffusion means that the
follower will not catch-up the lesder at finite time. Nelson and Phelps (19660} sale effect of
increasing human capital tkes wme o influenoe At e owell as its mte of change.
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Muny prowth experis emphasizg the imponunt role of trade as 0 mediom for technology
diffusion, Apart from trade, another factor that is believed 1o greatly influence growth is
institution, To see the impact of tmde on diffusion, we insert these vanables inbo our equation
W nlso inchude the Finincial Development variable in masdel (). The results of the exponsion
of the Endogenous Growth matrix can be seen in (table 6), Alter these important variables wene
mncluded, the directson and significance of the Diffusion variable changed o positive and
significant, while the Innovation vanabbe was dominated by negative and significant signs., In
Endogenous growith fmmework one comsegquence of trasde is t meneise the scale of gperations
which in the Neoclassical prowth model is not permitted due o the asumplion of Constan
Retum b0 Scale (CRS). Once the assumpiion of identical lechmology befween countrics =
ignored, the diffusion of technology will play dts role theowgh rade. That is why the role of
trder is ey important in the study of the theory of Endogenows Growth, Our snalvsis supports
this theory, DNlfosion is positive wod significant in almadst ol models. Apam, Anomalies appeor
in the Pupil-Teachers Batio for Junior Secondary Schaol (1551 where twa of the four models
show positive Inmovation and significent negative Diffusion, In this amalysis, the Financial
Development vanablke is negative and significam for mmt models and homan capital proxies,

The impartance of Institutional vardables also seen mthe results of our analysis. This
vartible is positive wnd significant inoa nmber of mwdels and each human capral proay, This
indicates thut humon copital regquires o pood institotional envimoment 1o develop, The nght
pedicies will contabute 1o growth, Good burcaucracy will improve economic Tunction and
erente effichency, Anwar and Cooray (X012) emphasized that ncreasing political rights and
civil liberties together with Tmancial development contnbated sgnificantly 1o economic
growth. Even lslomy ( 2004 stites thar imstitutional imgeovement briags closer to the “souarce
of mormculous growth”, Despite the satisficiory performance of trmide and institutions, the
negative sign of Inmovation may bring one question. Does innovation really not work in the
provinces in Indimesia? To check i, we redivided all provivees o three agual elases”, The
[L=HELaT ] 'n-h'_r o all nm‘npkx are divided o three 1:r.|_|]=|. clasues s hecnuse since the stoadind
Drynamic Panel Estimaror is not suitsble for small nomber of N and loree number of T, the 4i0-
A0-20 percentile scheme cannot be used. So we enlarge the range of the upper percentile by 10
percent more tuan in the previous analysis. We now hove 10 eroms-section wnits eachfor the
upper and middle classes amd 12 for the lower class. This extension gives ws the advontage that
dynemic pancls can be implemented. This exensson also allows ws o dynamically examine
human capitsl behavior across classes. Unlike model (3), we separate the Trade and Instiiugion
vagtibles i this analysis to see the individual impact of these variables,

The results of the analvsis can be sozn in (table 7h whene now the dirsction of the
Inducwe sy and Difeision variables seems to follow the category. As predicied. the Innovatkon
vartable is positive and significant in the middle class, while Dhifusion dominates o the
lower class. This sign fits with oor theory and predictions. But surprisingly, the provinees in
ihe upper class ane mode likely 1o do diffusion for de catch-up leader, Why does innovation
nol work even Tor provinces that ire close to the leader? We suspect that the fatlure of
innovation o penerste growih is cassed by pwo reasons. Farst, the failwre of immovation is not
solely due 1o the unequal distribution of aducation (geantiny snd quality ), g is gso nfluenced
by the issue of income inequality. There are only 8 provinces with an average income ahove
the national average. This means that only 24% of the provinee can be said to live above the
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nationn] avernge. In foed, when viewed from the duration of schooling, there ore 21 provinees
with Mean Years of Schooling achlevement above the nutional average

* We divided all provinees in M-30-30 percemtibe scheme, exactly 33 percentile for cach
class. The differencebetween 30 aml 33 percentile has oo effect on our aumber unit cross-
SCCTION.

From these 21 provinees, unfortunately only & provinoes are categorized as having income os
well & edecation above the notsonil overage. | Figure 1) explains ow in our analysis provinees
with high education do oot always have bugh mcomes, Then we divide the provinces m
Inclonesia meo 4 quidrents showing the relationship between education and income,
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Ficture 1. Educational Attainment vs Income

The vertical line is the notional overage live of edwcation which shows the bowmdary between
low and high educarion, while the horzontal lne s the average line of national income which
shiows the boundary between low amd high income, So quadmnt | contains provinces with high
educution and mcome, guadrant 11 contains provinces with low educotiononmd high income, and
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s0 on. We hope thit higher educotion will bring the provinee fo high income oo, Bui it is clear
thit most of the simples are clustered in quadrangs I and 1V, So even though the educitional
attainment of the provinees in Indonesin i quite salisinctory, there is po guamnies thal these
provinces will enjoy high incomes a5 well, Around 57%-72% of provinces in Indonesin bove
good adscational almumment in all the proxies we researched, However, like most other
developing countries, the stmtegy of increasing educational aitaimment s not always followed
by an increase in the economy. 50 now whene is the ink between education and growth”, The
second reuson is the possible lfeedback effect from income o aducation, BEndopenous growth
with the difTusson nusdel thut we analyre postulsles that even though & country hos a lwer
inifinl techmology than the leader, bui with a higher level of education i will be able to catch-
up e bemcler tn a lindie thoe p-l,:l:il.uJ. Ad an example for the Mean Yeéars of H-uhl.u:lllni provy,
from our sample there are only two regions with highincomes but have educitional pttinment
{Mean Years of Schooling) below the national average. The rest ol the provinces with high
incowe ane provinees with high educational aneinment as well, However, the Embiogenous
Cirowth moded that we estimate does nol consider this reverse cousality, a tenlency appears
thad meet @l regrions with above-average educational atsinment have high incomes. The long
transition period camses te impoct of Hurman Capital wonot e fully visible because the rate of
technical progiress in practice depends on 1wo things: namely the lengih of the duration of the
new lechnobopy and the benefits of the new lechnology, So il is clear that iF moavation is snll
comaidered as “expenaive gonds®, then 1t will be casber 1oodo diffesion than innovation.

5. Conclusion

Using the difference GMM, the results of our analvsis reveal several importani focis abow the
interaction between education and growth in Indonesia. First, we find the importunce of
diffusion for the regions of Indonesis in pursoit of convergence, Thes siudy alsoe supports the
argument for the imponance of the other Gctors such ax trade and mstitotions & i many
growth fepons. An importint sveplom of the weak power of mpovatkn peneraied by
education will be a major 1ask for the Indonesun government o crewle how Dndomesi's
educational environment can acl as an enging of long-term innovation,
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