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ABSTRACT

We comprehensively explore the factors contributioginterregional inequalities in the labor
endowment and utilization by educational attainmentthe Indonesia’s post-crisis economy,
introducing a variable of the employment wjitaducational attainment per capita (whecensists of
five different levels of educational attainment)daemploying Cheng and Li's (2006) additive
inequality decomposition method. Further, we empl&norrocks’ (1980) one-stage Theil
decomposition method to measure the factors carinigp to overall inequality in employment rate,
which is the divergence between the employment irata nation and employment rates with j
education attainment in province i.

We find that the industrial structures and bussniesictions seem to vary more widely from
province to province than the other characterissagh as demographic structures and labor market
efficiency, do. The interprovincial differenceslabor market efficiencies tend to be greater fa th
highly educated groups than the less educated.iF laifected by several factors: no universal docia
security system, province-specific compositiongasmal/informal sectors, and different minimum-
wage provisions across provinces. Moreover, thergmovincial inequities in employment rates with
the junior secondary education attainment haventbst significant influences among all education
groups. The recent increase in the correspondbgy force share could make this a crucial issue for
the country. Consequently, policies for improvitng tefficiency in the corresponding labor market
must be implemented.
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I. Background and Objectives

Education develops skills and knowledge of labacéo It promotes economic growth in a sub-
national region and its development stage detemsrtime education level. Educational endowment inrab
force and its utilization differ by sub-nationalgien. This subject is one of major growing public
concerns, especially, in the developing nationsctvliaces an interregional resource imbalance asd ha
experienced a rapid educational expansion.

Given its insular geography and the world's foddtgest population, its extraordinary economic,
demographic, and cultural diversity, and richly ewdd with natural resources, Indonesia faces uneven
resource distribution across subnational regiondaasa Island, which constitutes 6% of the natidaadl
area, has almost 60% of economic activities. Oher gast two decades, Indonesia has experienced a
massive increase and significant changes in itsrl&drce from 77.4 million in 1990 to 116.5 millian
2010 and the labor force annually grew by 2.1%.ctvhig significantly faster than the annual popolati
growth rate (1.5%). The annual growth rates ofdifferent education groups of labor force variedely:

No primary, -1.5%; Primary, 1.1%; Junior second&$%; Senior secondary, 6.2%; and Tertiary, 9.8%
(BPS various years b; BPS various years d).

Generally, the highly educated enjoys greater eympémt stability; however, in Indonesia, the
highly educated are less employed. This is mostylibecause the absence of a universal socialigecur
system made it so that the less educated couldffoot to remain unemployed.

Observing the existing literature, few studies thughly focused on the endowment and utilization in
labor force across Indonesia’s sub-national regibpseducational attainment. We comprehensively
examine this subject in the Indonesia’s post-cegisnomy, employing Cheng and Li's (2006) additive
inequality decomposition method. Further, we em@dprrocks’ (1980) one-stage Theil decomposition
method to measure the factors contributing to divensquality in employment rate, which is the



divergence between the employment rate in a natimmhemployment rates with j education attainment in
province i.

Il. Method
II.1 Cheng and Li's (2006) inequality decomposition metid

Cheng and Li (2006) method shows the additive iatyudecomposition analysis by using causal
factors when the decomposition variable is expabssigh multiplicative components. Their technique,
which improved upon that of Duro and Esteban (19’9BDesents the additive interpretive inequality
decomposition in per capita income, consisting bkill second measures in productivity and labor
participation rates and their interaction terms. W& the variable of employment witheducational
attainment per capita, which is obtained by thredtiplicative components (shown by Equation (1) w
can apply Cheng and Li's (2006) method to our study

Now, letP, L, , and E represent the population, labor force, and emplayme provincei,
respectively. Furthermore, let the nation in questiave a total ai provinces. We divide the labor force
and employment variables intogroups based on educational attainment; as sluphand Eij represent

labor and employment with educational attainment in provinceWhen the subscrigtis omitted, the
aforementioned variables represent the correspgnditional values.
We introduce a variable of the employment with jieational attainment per capita in province i,

denoted aéﬁj = Eij /P This can be multiplicatively expressed as

%, =1 [ Tey ( =1--m,j=1--n,x >0for aII|andJ) 1)
wherel, = Li /R is the labor force participation rate (LFPR) imyincei,

|ij = Lij /Li is the share of labor force witleducational attainment in provingeand

g = E; /Lij is the employment rate among those Wigdlucational attainment in province

The first two multiplicative terms at the right liheide of Equation (1) is regarded as endowments
for the entire labor force and the labor force yi#ducational attainment, while the third termmégarded
as labor utilization/market efficiency with j edticaal attainment in a province. The provincial mex

the each variable in Equation (1) is expressedast/ , 4, and K, , that is,,uej = (]/m)zi"lle,j .
The interprovincial inequality in employment witleducational attainment per capita, as measured
by the Theil second measurds (,UX » Xj |, are given by

T, )= 2ol /) (s, )2 0ora ) @

Now, substituting Equation (1) into the right haside of Equation (2) and multiplying quotient
inside the natural logarithm b(>1—1| [the, /14 L ) yields

T, %)= %Z'n[’l" ”@ E'/,%} @

= Y[ %nzgn[.f’ 'E:;} [w]

where,ulej :]/mzizl(lij qu). Similarly, multiplying the quotient inside the toeal logarithm in the

second equity of the right hand side of Equati@rb&l%(,uIj [/,1ei /,uIj [/,1ei ) we obtain

! The additive inequality decomposition terms in ®and Esteban (1998) can take positive or negative
values, although a strict Theil index maintains an-negative value for its property. It is difficuid
interpret the role of the negative values, whictligates that the inequality of the correspondingidia
negatively affects the inequality (Gisbert 200164 and Li 2008).
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Now, we may express the covariancdi@fnd(ij Qj) (denoted a®J|, i, )) as follows:
I I”@l ( m)z ( lul)(lj |]?i] lulej)
:( m)zi:1(|i Dl,— @j _Ii Dﬁe, —H Dlj GEij T4, EU.eJ) (5)
=My~ Tl
If we divide all of the terms in Equation (5) t(QM [/J|ei ) we get
luxI - 0-(|I iy @J) +1 (6)
H Tl 14 T,
Similarly, the covariance dﬁl and €; (denoted aéf( ¢)) can be expressed as
IJ QJ (]/m)z _1(|l ,U| qu Iue ) Iule ,U| ul (7)
Then, by dividing all of the terms in Equation W(Mj He, ) we obtain
Fe, _ %) g
AT ®)
Then, we may substitute Equations (6) and (8) lrgaation (4) in order to finally obtain
4, H, He, (Y (.8)
T, | | I | 1|+l 1
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Equation (9) shows that the interprovincial ineifyah employment with j educational attainment
per capita is the sum of three inequality terms vl interactions terms. The first three terms srect
Theil second measures and take on non-negatives/?aliach inequality is governed by different forces:
The first term depends on regional demographicepatt the level of economic development, and the
existence of unemployment benefits. The second despen regional industrial structures, business
functions, and education systems. The third dependsgional shocks and labor market efficiency.

The last two interaction terms take on positivegétare) values when the component variables are
positively (negatively) correlated. They are eqgtmlzero when the component variables are totally
uncorrelated. It should be noted that the lasttevms never take on undefined values: as all ofrikan
variables on the left-hand side of Equations (@) &) are positive, so too are the terms withinrthtural
logarithms.

Especially, the last interaction term indicatesirgaresting implication as it shows the correlation
between the relative size of labor market andntpleyability (market efficiency) in a province. Thabor
market efficiency in a province is negatively asatedl with wage inflexibility, which is determinday
several factors such as minimum wage provisionspruractivity, and proportion of large firms
(Armstrong and Taylor 2000). The implementatioraahinimum wage will reduce wage flexibility since
wages will be prevented from falling below the leganimum even in the face of high unemployment.
Strong unions can prevent wage cuts during thesssmes, thereby reducing wage flexibility. Largenfs

%2 The equation forms of the Theil first and secorehsures are the divergence between the share® of tw
variables, weighted by the numerator of variabtesdie natural logarithm (Gisbert 2001). The quutie
inside the natural logarithm of first three termsthe right hand-side of Equation (9) are expressed

)=/ )=l /500, a0 (s, e =[5 ) - Those are satisfied with the
property of Theil second measure.



are unlikely to be on the edge of competitivenassd do not therefore monitor their wage costs very
closely.

The dual economy, which separately coexists thmdband informal sectors, normally exists in the
developing economies. The aforementioned detergsnédctors do not apply in the informal sector
(Comola and de Mello 2009). Like other developirggions, most less-educated work in the informal
sector in Indonesia (ADB 2010). In general, (ledsyeloped provinces are richly endowed with highly
(less) educated and with large (small) firms. Cosiekly, the highly educated abundant provinceschvh
are more likely (unlikely) to lose wage flexibilitghow lower employability. Then, it can be assurited

the last interaction terrﬁ’(“,ej) takes the negative (positive) values for the hidless) educated labor.

II. 2 Shorrocks’ (1980) one-stage Theil decompositionathod

The second method was derived by Shorrocks (198t¢h can decompose the overall inequalities
in employment rate into those between educatiogreuips and those between provinces within each
subgroup based on the Theil second measure. Asdsahiove, labor and employment are divided mto
education groups, which are classified imtanutually exclusive and collectively exhaustive\pnzes in

accordance with working location. The relationshigsn be expressed ds=zr;:lzin:1L” and

n m . . . .
E= ijlzizlEij . Based on the aforementioned structure, overatjuality in employment rates can be

measured by the following Theil second measurea(®n1983; Fields 2001)
T(e’ qJ' ) = er]:lz:zl(l‘ij /L)In(e/qj ) (10)

wheree = (L/ E). Equation (10) can be additively decomposed irtovben-group inequality and within-
group inequality as follows (Shorrocks 1980):

T(e, QJ): erlzl(LJ /L)In(e/ej )+Z?:1(LJ /L)D_Wj
=Ty +Ty
whereT,, = Zin:l(Lij/Lj)ln(ej/qj ) This term is the Theil second measure index Herwithin-group

inequality, which is a weighted average of the lestmprovince inequalities in employment rates tarte
education group.

I1l. Data

The data used in this study consists of annualrebgens of 30 contiguous Indonesian provinces’
populations, labor forces, and employment figuresnf2002 to 2010. The population data are from the
Population Census (BPS various years b) and thatercensal Population Survey (BPS various years c).
The data on the provincial labor forces and empkytrare fromLabour Force Stuation in Indonesia
(BPS various years d).

The present study aggregates labor and employnegidties into five groups in order to conduct a
decomposition analysis: (1) no primary (no schapkm incomplete primary education); (2) primary) (3
junior secondary; (4) senior secondary and (5jagrieducation.

BPS redefined labor force and employment statusetfar the last two decades. Currently, the labor
force is defined as persons aged 15 and abovee whfbre 1994, it was those aged 10 years and above
This change affected all of the provincial laborct statistics recoded from 1998 onward. In 2001,
unemployment status was redefined to include thase were not working and had given up actively
searching for a job, whereas previously, it hadyadnkluded those who were seeking employment.
However, no retroactive adjustment of past relexdata (by province and educational attainment) has
been officially made thus far. Consequently, we thgedata on those variables covering the year2 200
2010 in conducting our analysis.

It should also be noted that after the economigiof 1998, political reforms led to the creatafn
eight new provinces and that the province of Eastof gained independence. Consequently, the number
of provinces changed from 27 to 3bwever, only four provinces established priorhe year of 2002
has released data in 2002 and after. As of yegffoot has been made to adjust the historical oetader
account for these changes. As such, we study dhlyr@vinces and aggregate the data from the new and
existing provinces for each year.
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IV. Empirical results
IV.1 Cheng and Li's (2006) inequality decomposition metbd

Figures 1 through 5 present the inequality decoiitipas of the education groups’ employment by
a number of factors (which were calculated usingdfign (9))?

First, Tj(/fl,'i,-), which is mainly determined by province-specifidustrial structures, business
functions, and education systems, appears to gndicant factor in determining the overall inedjtias
T, (ﬂxi ,Xj). The observations are fairly uniform across thecation groups. These findings show that the

industrial structures and business functions seewaty more widely from province to province théue t
other characteristics, such as demographic stregtand labor market efficiency, do. Those valuesito
primary education group (ranging between 0.060Gahd1) and tertiary education group (ranging betwee
0.038 and 0.092) are more uneven than those wiihr @ducation group are. This may be because less
educated workers are more often employed in therlatiensive agriculture sector, which has a greate
presence in less developed provinces, while higlidycated workers are more attracted to the value-
adding manufacturing and service sectors, whichremee common in developed provinces.

Second, interprovincial inequalities in labor mar&#iciency by education gron(,Ue,- 6 ) which

takes on small values, has very little influencdl@overall inequality for each education groupwever,

the cross-group comparisons shown at Figure 6 geouiteresting observations. The interprovincial
differences in labor market efficiencies for thelly educated groups tend to be greater and more
fluctuate than the less educated. This is simplyabse there is no universal social security systm,
there is no province in which the less educatedatfond to remain unemployed. Additionally, minimum
wage provisions do not apply in the informal sectanich more consist of less educated. The revisrse
also true for the higher educated. In 2001, théonatlecentralized the minimum wage provisions to
provinces and districts and the minimum wages gpittreased by the mid-2000s and those increases
varied across provinces (Islam and Chowdhury 20B@kides, the province-specific compositions of
formal/informal sectors also affect interprovincidifferences in labor market efficiencies. The more
fluctuation values for the period for the higheueated group infers that the regional shocks afféoe
corresponding group’s provincial labor market mgreatly than less-educated counterparts.

Finally, the interaction term&ov; (lij,q,-) take on positive (negative) values for lower (l@gh

education groups; though, these values are small flurctuate cyclically. For instance, the annual
arithmetic mean values for Groups 1 through 5 af@®©Z®, 0.0007, -0.0003, -0.0030, and -0.0013,

respectively. The values 60V, (lij ,Qj), which is not standardized, can range from zengositive infinity.

Thus, we employ a scaled version of covarianceetation coefficient, which is takes on a valuewsesn

1 and — 1. The annual arithmetic mean values fou@s 1 through 5 are 0.4103, 0.1425, -0.0041, 40.18
and -0.0548 respectively (Table 1). This observatimes not support our hypothesis that the highly
educated abundant provinces, which are likely towehshe lower wage flexibility, show lower
employability.

IV.2 One-stage Theil decomposition of the employmémate by educational attainment

Table 2 shows the results of the one-stage Thaibmeosition analysis of the inequality in
employment rates for three selected years. Theabvieequality increased from 0.0020 in 2002 and
peaked to 0.0028 in 2005, and then decreased @d.2.i@ 2010. Decomposition analysis reveals that th
inequalities between the education groups’ emplaoytmegtes (TB) played a crucial role in determinihg
overall inequality. The between-group inequalityjTincreased from 0.0013 in 2002 to 0.0019 in 2005
and then decreased 0.0008 in 2010 and the corrésgpcontribution share increased from 67.4% in200
to 68.8% in 2005 and then decreased 64.8% in 2010.

Decomposition of the within-group inequality (TWga showed the divergence and convergence
process and the inequality values increased fr@@07. in 2002 to 0.0009 in 2005 and then decreased t
0.0004 in 2010. In the contribution shares of egabup’s (TWj), those in the junior secondary group
show the most significant values among the educaioup, 12.1% in 2002, 12.1% in 2005, and 11.5% in

® The interaction ternsol,.I; (g, ) are excluded from Figure 1 to 5 as those do nmtige significant
economic interpretations.



2010. Generally, higher interprovincial variatidnghe employment opportunities could lead to iases
interprovincial migration. Then, if provinces wigteater employment opportunities were to restabof
immigration, interprovincial tensions would riseepipitously. Since the ongoing increase in the fabo
force share of junior secondary education groupgdcoake this a crucial issue for the country.
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Figures 1-5 Cheng and Li's (2006) inequality decongsition method by education attainment
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Figure 5: Tertiary
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Figure 6 Interregional inequalities employment ratewith j education attainment

Theil

0.0035 o —o—T(ue4, eid)

0.0030 -

0.0025 A

0.0020 -

0.0015 -

0.0010 -

0.0005

T(uel, eil)  eeeeeeees T(ue2, ei2)  ----- T(ue3, ei3)
seesxeee T(peS, €i5)

Tiex

0.0000
02

04 06

08 10
(Year)

Table 1 Correlation coetftficient between labor forceshare and employment rate
with j education attainment

Minimum Maximum Mean
Value Year Value Year Value
Cor(li1, eil) 0.2888 2004 0.5312 2007 0.4103
Cor(li2, €i2) -0.0009 2007 0.2914 2010 0.1425
Cor(li3, ei3) -0.1690 2008 0.2838 2005 -0.0041
Cor(li4, eid) -0.3092 2007 -0.0325 2003 -0.1847
Cor(li5, ei5) -0.2355 2008 0.1700 2003 -0.0548

Table 2 One-stage Theil decomposition analysis dié inequality in employment rates

Theil Value % of Contribution
2002 2005 2010 2002 2005 2010
T(e, g) 0.0020 0.0028 0.0012 100.0 100.0 100.0
TB 0.0013 0.0019 0.0008 67.4 68.8 64.8
T™W 0.0007 0.0009 0.0004 32.6 31.2 35.2
TW1 0.0001 0.0001 0.0001 2.8 25 4.8
TW2 0.0002 0.0002 0.0001 8.8 7.4 8.4
TW3 0.0002 0.0003 0.0001 12.1 12.1 115
TW4 0.0002 0.0002 0.0001 8.2 8.1 7.7
TW5 0.0000 0.0000 0.0000 0.7 1.1 2.7




