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Abstract

This study uses a regression-based framework to identify the key factors that determine the level and
changesin main job earningsinequality for men. A number of different inequality measuresare used in
our work. The analysis uses data for Serbia drawn from eight annual labour force surveys, which cover
both the early episode of duggish transition and a more recent concerted phase of economic reform. It
thus provides some useful insights on the evolution of labour earnings inequality through an uneven
transitional process and identifies factors likely to retain an influence on earnings inequality as the

mar ket reform processes take greater hold.
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Introduction

In contrast to most centrally planned economies Mhgoslav ‘self-management’ model was more
reliant on market forces with worker incomes palitiked to enterprise performance. Given this
unique system of economic planninthe Socialist Federal Republic of Yugoslavishaténd of the
1980s was generally viewed as well positioned tkev@msuccessful and rapid transition to a market-
based economy. The secession of Slovenia, CreatithMacedonia from the Federation in the early
1990s, however, precipitated the disintegratiosamfialist Yugoslavia and culminated with war in
Bosnia-Herzegovenia. The economic situation wasesbated in the spring of 1992 by the imposition
of sanctions on the remaining Yugoslav republicSerfbia and Montenegro by the United Nations
Security Council. The collapse of the unified marked the application of international sanctions

largely eliminated the Yugoslav traded sector @ubitb a massive reduction in formal sector output.

The contraction in economic activity led to an eased impoverishment of the Yugoslav population
and by the end of the 1990s, about one-third optiulation was estimated to be poor (see PoSarac
(1998) and Bodievi¢, Krsti¢, and Mijatové (2002)). The rise in both open-unemployment argeun
employment provides part of the explanation fordheerved rise in poverty. However, the collapse i
real incomes — primarily labour market incomes eoanits for much of the increase in poverty
incidence through the 1990s. In particular, reafj@s exhibited a sharp decline in the early pattief

1990s, and followed a relatively volatile path thgh the remainder of that decade.

The structure of wage-setting inherited from cdrglanning strongly influenced the wage
determination process that operated in Serbia thneperiod covering the early 1990s. Under the
Yugoslav ‘self-management’ system, the governmeneach firm’s wage bill and the workers’ role
was to determine individual wages within the filmcontrast to other centrally planned economies in
Europe, the distribution of incomes in socialistgéslavia was more uneven. This was generally

attributable to the existence of greater interaegl differences within the federation than in dtleer

! However, Vodopivec (1993) suggests that basiditieficies characteristic of other socialist

economies were also strongly evident within the dslgv system.



socialist economies of central Eurdpélthough Milanovi (1998) does not report Gini coefficients
for either Socialist Yugoslavia (for the early el or Serbia (for the later period), the reported
estimate for Slovenia exhibits a three-point riseateen the late 1980s and the mid-1990s. We
estimate that the rise in the Gini coefficient &arbia based on male labour market earnings oiger th
period is of a similar order of magnitude (seeeabbelow)’ This places Serbia among the set of
central European countries that have experienced moderate increases in earnings inequality over

this period.

The transition from a socialist to a market-bassshemic system is generally characterised by an
increase in wage and income inequality. Accordinthe estimates of Milano¥{1998), the Gini
coefficient of income averaged across all trans@leconomies rose by over one-third between tiee la
1980s and the mid-1990s. There was also a shamgeise in the dispersion of Gini estimates across
transitional economies. The increases in incoraguality were generally modest in the formerly
socialist economies of central Europe, somewhatmoonounced in Baltic and Balkan countries, and

greatest by far in Russia and in the central Asigoublics of the former Soviet Union.

Milanovi¢ (1998) provides important insights into the fastarsponsible for the increase in income
inequality in the early stages of the transitidine most significant factor is the higher concettraof
wages. The importance of labour market earningxpiaining income inequality is further
emphasized in the more detailed work of Milagdili999) where wage inequality was identified as the
key factor in explaining overall income inequalitysix economies undertaking market-based

reforms?

2 Vodopivec (1993) reports, for the late 1980s, agemet personal incomes in Slovenia as being 47%
above the national average, while the average soko is 57% below the national average.

% Vodopivec (1993) reports a Gini coefficient fociidist Yugoslavia from the late 1980s of 0.27.

* This particular finding of Milanovi (1999) is unaffected by a correction to the mettogy outlined

in Eastwood (2000).



Poor economic management was a prominent featutedirst post-socialist transition decade in FR
Yugoslavia and culminated in a well-documented hyp#ationary episode (see PetréyBogett and
VujoSevi (1999)). The practical implementation of markaséd reforms was slow and the lack of
urgency was strongly felt in terms of the privatiiaa process, where legislation governing the
‘transformation’ of social ownership was originaihtroduced as early as June 199The progress
towards more market-oriented ownership structuras adversely affected by the political crises and

wars that led to the collapse of the federation.

The stabilization programme introduced in early4 89d the foundation for a degree of financial
stability and modest economic growth. Howeversghgains were reversed with the outbreak of the
Kosovo conflict in 1999, which lead to a contrantio output of about one-fifth. A more concerted
transition process was re-initiated in Serbia te B000. This has been associated with stronger
stabilization efforts that have stimulated capitébws and lead to a shift in economic activitytha
private sector. There has been a sharp reductianrinal inflation and steady real economic growth
averaging about 3% per year over this period (seddABank (2004)). However, the ILO-defined
unemployment rate has remained stubbornly higbatizl 0% over this same period changing little
since the mid-1990s. In spite of some modest pesgoe a number of fronts, the EBRD Transition
Indicators of cumulative reform progress continmeank Serbia and Montenegro close to the bottom
of transition economies. In particular, the fortaour market in Serbia, despite the introductibn
improved legislation on labour and employment, riewé relatively rigid over the post-2000 period
and functioned poorly in contrast to its considéraore flexible informal counterpart (see World

Bank (2004)).

® Duri¢in (1997) reviews the history of the early privation process and notes three phases: a
‘euphoric’ phase (1990-1994); the ‘annulation’ ph§5994) when legislation constrained the

privatisation process; and a ‘slowdown’ phase (1884ards).



The empirical analysis of the Yugoslav (or Serbiabpur market in recent times has been linfited
and this constrains understanding of importanofacthat are affected by the transitional procddse
primary purpose of this paper is to explore thérithstion and structure of main job earnings fomme

in Serbia over a recent time period and identifykby factors that are found to influence bothi¢vel
and change in wage inequality. The focus on miate®to a concern about potential selection issues
that impinge on an analysis that includes womenrandgnition that data constraints prevent a féasib
treatment of this issue for the latter group. \k&eiaterested in examiningiter alia, the influence that
human capital (e.g., education and labour forceeB&pce), enterprise ownership (i.e., private secto
attachment), and industry affiliation exert on thale wage structure over the relevant period. dJain
regression-based methodology the role played hyithahl factors, or sets of factors, is isolated an
reasonably detailed portrait of the evolution olenaage inequality covering a very recent passdge o
Serbian economic history is provided. Our analpsist-dates the infamous Serbian hyper-inflationary
episode. However, the eight-year period reviewethf. 996 to 2003 covers both the early episode of
stalled transition and the more recent phase @feaetonomic reform. It thus provides some useful
insights on the impact of an, albeit varied, traosal process on labour market earnings inequadtity

is generally accepted that the transition proce&erbia was not deep-rooted even by the end of the

period covered in our study and this is particylad in terms of labour market reforms.

The structure of the paper is now outlined. THie¥ang section details a methodology that allovgs u
to attribute the level and change in earnings iaétyuto its determining factors. Two subsequent
sections respectively review the data used andtrép@empirical results. A final section provides

summary of our findings and some concluding remarks

® Jovii¢, Nojkovi¢, and Paranos (2000), Kisand Reilly (2000), Lokshin and Jovanovic (2002),

Reilly and Krsté (2003), and Reilly, Tabet and Krs(2004) provide exceptions.



Methodology

The estimation of earnings (or wage) equation n®Hat a long tradition in labour economics and has
provided a framework within which earnings inegtyatian be decomposed into a number of
component part.Mincer (1997), using a basic regression modehatestrates how to decompose the
variance in log earnings into four component parihis type of decomposition is largely facilitated

by the estimation of relatively austere earningsa¢igns. However, the more conventional approach in
the earnings equation literature tends to emphaizer specifications than those used by Mincer
(op.cit.). In this context, the type of variance decomjpmss suggested becomes both more
complicated and unwieldy as the number of explagatariables included in the specification is

increased.

In this study we use a regression-based approagested by Fields (2002), which allows the
contribution of each regression factor to the lefatarnings inequality to be quantified and iseddf
It is relatively simple to implement even as thentver of explanatory variables increases. In aufdliti
the framework can be easily extended to allow étative contribution of the change in wage
determining factors to the change in inequalityvgetn two points in time to be isolated in an exact

manner‘!

" For example, Chiswick and Mincer (1972) used sarclkearnings equation to decompose earnings
inequality in the US into its schooling, experieracel weeks worked components.

8 Mincer (1997) decomposes the total log earningsnee into the variance attributable to schooling
wage differentials, within-schooling differentiabs¢perience differentials, and between-group
experience differentials.

° In addition, the estimated coefficients from tarstere an earnings equation may be subject tdfbias
relevant variables are excluded from the specificat

9 Fields and Yoo (2000) and Ravallion and Chen (1996vide applications of this methodology to
Korea and rural China respectively.

1 See Fields (2002) for a number of additional athges the methodology possesses over the non-
regression based procedures that attempt to isobat@ll inequality into its within-group and betve

group components.
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The standard inequality measures, defined on tb®wref wage (W, are continuous and symmetric
functions that equal zero when all workers recélieemean wage. As Fields (2002) notes if the
identity "™ is substituted wherever, wccurs, the resultant inequality measure defimethe log
wages is also continuous, symmetric and satidfieptoperty of being equal to zero when the worker
is in receipt of the mean wage. Given the aboagendetermining function, we can thus define an
inequality index on the vector of log wages as3(Hin(w,), In(w,), In(ws)...... In(wy)]. It can be

shown (see Shorrocks (1982)), that the share &jf"tfactor in the inequality of the income measure

used is given by:

cov[az, W] _ axo(Z)xcor(z w)
o? (Inw)) o(In(w))

Siw] = [2]

k+1
wherea(-) denotes the standard deviation, cor(-) thestattion coefficient, and wher(ez:S[W] =
=1

1.0 holds for any inequality index which is contus and symmetric.

The Gini coefficient provides one such measureabutoad class of other measures are also feasible
(e.g., Generalised Entropy measures). Fields (2@&#ies that once a log-linear model is spedifie

the results obtained, using this methodology, atedependent on the inequality measure used.

In order to account for differences in inequaligtieen two time periods (0 and 1), we note:
k+1

1O =16 = X [Siax [0l =Sox[I(]d] [3]

=1

The contribution of theé'jfactor to the change in equality over the two timeeiods is given by:



n, = DD = Sox[I(D]o]

[4]
[[1(D32 = [1(D]

k+1
where » [1j =1.0
j=1

The methodology outlined above has not been fregitiés. In particular, Wan (2004) argues that th
use of a semi-logarithmic form for the income gatieg function may potentially introduce errorsoint
the empirical work. In the Fields (2002) methodploit is also the case that the constant ternois n
permitted to exert an effect on inequality, whicahynmot be entirely plausible given the findings
reported in Podder and Chatterjee (2002). Thaseisms are acknowledged. However, the use of the
logarithmic specification in our application is rnvatted by a strong labour economics tradition that
provides a sound theoretical basis for such a fdmaddition, an objective of our work is to idiégnt
the key observable wage determining factors thpliaéx the movements in Serbian male wage
inequality. The role of either the constant temthe estimated residuals (which may capture the ro
of unobservable prices and quantities), thougmigirest in their own right, is not the primary cenc
of this paper. Finally, it is also the case tln&t Fields (2002) methodology is less computatignall
burdensome than the alternative suggested by Wa#j2which is not a trivial consideration in regjar

to choice of methodolog¥.

2Indeed, Wan (2004) recommends very parsimoniogression specifications because of the

computing demands associated with his procedurighvidh not desirable in our particular application.
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Data

The data for this study are drawn from eight anthadlour Force Surveys (LFS) conducted over the
period 1996 to 2003. The formerly Yugoslav LF®ased on a nationally representative random
sample and uses a two-staged stratified samplingadgsee Federal Statistical Office (1998)). The
target group of the survey was individuals aged €ifteen years as chosen from within each selected
household. The first survey was undertaken in Biay September of 1996, and the remaining ones

were all conducted in the month of October.

The labour market concepts adopted are based otidefs used in comparable surveys undertaken
for developed capitalist economies. The questimar@nsists of two sections. The first focuses on
individual demographic characteristics including agender, marital status, nationality and
educational attainment. The second section elititsmation on labour market status, the nature of
employment, labour force experience, industry bindegel, enterprise ownership, earnings, and hours

worked in the respondent’s main job.

The earnings measure available within the LFS stan monthly pay in the main job only and
includes any additional wage payments (e.g., sigssiof payments in kindj. However, it excludes
taxes, pensions, and any welfare payments relatétetearnings received. The survey questionnaire
does not allow for a distinction between individuaiho failed to report their earnings and those who
received no main job earnings in the reference mduoe to arrears. There is no information avadabl
that allows us to determine whether the earningssone reported reflects arrears in the reference
month. It is acknowledged that arrears may impactvage dispersion over time depending on whether

its incidence is declining or increasing. Howevbere is no reasonable way we can resolve this

13 Our analysis is restricted to nominal wages andttempt is made to control for inflation. It shaul
be stressed, however, that the substantive rasypitsted in this paper are invariant to whether inam
or real wage measures are actually used. In additie analysis was also undertaken using hourly

wages but the overall findings of this paper wegaim not materially altered when using this measure



problem given data constraints within the L$1 common with many transition economies, second-
job holding is a significant phenomenon in Serlize(Krstt (1998)) and has recently been the subject
of more detailed investigation where about onedtbir Serbian employees were found to be engaged
in such activity (see Reilly and Kr&tf2003)). The LFS is weak in regard to measurimg type of
activity. Thus, earnings obtained from secondfjolaling or other informal activities are not the

subject of direct investigation here.

The empirical analysis in this study excludes resiemts from Kosovo and Montenegro and focuses
exclusively on those from Serbia. This is becausgefocus is on the Serbian experience. In anyteve
we do not have consistent responses for Kosovotbediull period, and Montenegro, though
remaining within the Federation, pursued a morepethdent economic policy from that of Serbia
during the latter part of the period reviewed hefbe samples for each year are based on male
respondents who reported non-zero earnings in thain job and are employees aged between 18 and

64 years.

Table Al in the appendix provides summary stasidtic earnings and other labour market
characteristics for each year. The table revéalsthe sample proportions across most charadétsrist
exhibits a high degree of stability over the relevyaeriod. However, the proportion of workers with
primary level education or less records a mild idecbver the eight year period. This might be
attributable to the withdrawal of workers with peotevels of human capital from the formal labour
market or more likely it simply reflects cohortedts. Regardless of the explanation, the scatleeof
decline is unlikely to affect the thrust of ourdings. The trend in the proportion of respondents
working in privately-owned enterprises exhibitsemysteady rise over the period reviewed, with the
proportion quadrupling between 1996 and 2003. Ghasvth in private sector employment appears
impressive and is likely to continue as the praation process in Serbia gathers momentum.

However, the definition of private sector is clggrtoblematic in this context and some caution is

1 The Serbian Living Standards Surveys (LSMS) refiat wage arrears in the formal sector, defined
as a delay in payment of over one month, affec@ed% and 13.2% of all workers in 2002 and 2003

respectively.

10



clearly required in terms of how the outcomes fis particular variable are interpreted. Filer and

Hanousek (2002) provide some cautionary obsenatorthis definitional issue.

11



Empirical Results

It is instructive in the first instance to compstame summary inequality statistics for each yesrgus
the monthly formal sector labour market earningable 1 reports estimates of inequality for each of
the eight years using three members of the Gesethlintropy class (i.e., GE(0), GE(1), GE@)¥he
Gini coefficient, the standard deviation in log rttdy earnings and the log variance of monthly
earnings. The estimated asymptotic standard earerseported for the first four of these meastftes.
In addition, selected inter-decile ratios are atqmrted. Some of the reported measures are isensit
to gaps in earnings at different points of the waigé&ribution. For instance, the GE(0) and GE(1)
measures are sensitive to gaps at the bottom etng @fage distribution, while the GE(2) measure is
sensitive to earnings gaps at the top end of tlgewlgstribution. The use of a range of inequality
measures, commonly used in the distributional aisliterature, allows us to examine the sensytivit

of our results to the choice of measure.

[TABLE 1 ABOUT HERE]

The estimated Gini coefficients suggest an appraténmverted U-shaped pattern in wage inequality
over the time period. There is a modest rise én@mi between 1996 and 1997, and then a decline in
1998, a peak in 1999 but steady falls thereaft@0fB. This pattern of movement is broadly
confirmed by most of the other measures reporté @arnings inequality reaching a peak in 1999 but
thereafter steadily narrowing. An exception isvided by the inter-decile {91%) ratio where the peak
appears to be in 1997. In general and acrosseabuores, declining inequality appears to commence
from 2000 onwards but shows a relatively sharpltfativeen this year and 2001. This sharp fall in
inequality roughly coincides with the initiation thfe new Serbian government’s programme for
transition to a market-based economy in Januarg 20®owever, and perhaps of more relevance, this

period also coincides with a sharp increase imthemum wage in Serbia (see below).

15 Cowell (1995) provides a detailed descriptionhafse measures.
16 See Cowell (1989) for the technical details regmydhe calculation of the sampling variances.

7 As noted in the data section, the earnings réta@ctober of the relevant year from 1997 onwards.

12



The computed standard errors for the Gini coefficend the three Entropy measures allow us to
formally test whether the point estimates are stiatilly different across selected years. In
comparisons between 1996 and 2003, all the estihzageores comfortably exceed the absolute value
of two suggesting a rejection of the null hypotkesfino statistical difference in the point estiesaat a
conventional level of statistical significance. dddition, the F-test values based on the squared
standard deviations for the same comparator yéswscanfirm the rejection of the null for this
measure. Thus, there is unambiguous evidencedecline in formal labour market earnings

inequality in Serbia over the period reviewed.

The scale of the reduction in earnings inequaldneen 1996 and 2003 is partially sensitive to the
measures used. The Gini, the standard deviatidittenlog variance suggest a contraction in easning
inequality in a range between 20% and 37%. Omther hand, the Entropy measures generally reveal
higher reductions that are sensitive to the weightaimed for earnings values in the tails of the
distributions. The inter-decile {81%) ratio contracts by almost one-quarter betweertioeyears with

the greater part of the contraction attributabla twarrowing at the bottom end of the earnings

distribution.

The overall contraction in earnings inequality noédove may reflect the impact of minimum wage
policies in Serbia. The national minimum wage @ntfia as a percentage of the average wage
increased sharply in the post-2000 era (see tablefAhe appendix). It rose from 11.7% of the
average net wage in 2000 to 39.4% in 2003. Thoegigded to boost the earnings of low paid
workers, and set with the mutual consent of govemtiremployers, and the trades unions in Serbia,
this is relatively generous by the standards oftrrassitional economies. An illustrative bivariate
regression of the Gini on the minimum wage as ag#age of the average wage (MW) yields a very

well determined negative relationship:

O
Ginit=0.362—-0.002MW:1

(0.019)0.0007) [5]
OLSstandarcerrorsarein parenthesg Adjusted R - Squared=0.61;T = 8.

This serves to highlight the potential importan€éhés labour market institution in influencing aed

earnings inequality in Serbia over the period reeié here.

13



We now examine in more depth the nature of Senvige inequality by decomposing the inequality
measures by factor (or group) components usingpproach adopted by Jenkins (1995). This allows
for a separation of the total wage inequality ip&ots attributable to between-group and within-grou
inequality using the Generalised Entropy measums fable 1. The analysis is undertaken for groups
comprised of educational level, labour force exgrare, private enterprise ownership, settlement
type'®, and industry sector for selected years. TableftBe appendix reports the detailed results.
The general findings are that the educational lesvedsponsible for the greatest part of betwe®nygr
inequality followed by the industry sector. In baiases, the trend over time is upwards. Thereris
little between-group wage inequality explained Iy labour force experience of workers and the
pattern observed relating to private sector ownptsitks coherence. However, there is evidenae of

potentially important role for the settlement typighin which an employee resides.

We now turn briefly to the monthly wage equatiotireates reported in table A4 of the appendix. The
fits of the equations are satisfactory and in nyestrs the included regressors explain betweeniéthe-f
and one-quarter of the total variation in monttdyrengs. The estimated coefficients for the human
capital measures (the educational qualificatiorsthe labour force experience variables) are géigera
well determined in all years. The estimated wagerns appear to rise monotonically with labour
force experience and the returns to the higherathral qualifications are reasonable by the stadxda
of transitional economies (see Newell and Reil§9Q)). However, in regard to the estimated human
capital effects, there is an indication that thenpestimates are contracting though these redustoe

not found to be statistically different from zévo.

The estimated industry effects are generally wetédmined. The estimated average indusgtgris

paribus wage premia are large in the transport and firsrsarvices sectors but more modest in the

18 The settlement within which an employee resideg nw be coterminous with where they work.
This is acknowledged as a problem but data lingitetiprevent a more adequate interrogation of this
particular problem.

9 For example, assuming four years for a univegiiglification, the annualised private rate of ratur

to a university qualification is computed at 1094896 falling to 8.5% in 2003.

14



trade, catering and tourism and crafts industrigisere is little evidence that inter-industry wage
differentials are widening overall. The privatetee wage premium is well determined in all cases
and, in the earlier years, appears sizeable. Hemvéwoes behave erratically over the time pegnd
from 2000 onwards the premium exhibits a sharpidecliThere may be definitional issues at play here
(see Filer and Hanousedp(cit.)), so some interpretational caution is requirdae €stimated wage
effects associated with residing in a Serbian titgugh adhering to no obvious pattern in theahiti
years, appears to have converged on a well detednsitable premium from 2000 onwards. Finally,
the effects of marital status, regions and ethpaie generally poorly determined in most years and

merit no additional comment.

We now turn attention to examining the more impairfactors that determine the level of labour
market earnings inequality as reported in tabe Zhe first point to note is that although the @fshe
estimated equations are acknowledged as respesaigiéable A4), a considerable amount of the total
variation in log monthly earnings in any given y&aunexplained by the wage determining factors.
The residual components, though declining over timne sizeable and most of the inequality is thus
unexplained? There remains a great deal of noise in the wagerahination process in Serbia and
unobservable factors appear to dominate the prodeserms of the explained component, however,
table 2 identifies educational qualifications (em® years accounting for well over one-half of the
explained level of inequality) and industries (caisipg, on average, about one-fifth of the expldine
level of inequality) as the most important factofhe negligible role played by labour force

experience in explaining the level of earnings irdiy in Serbia perhaps captures the fact thaidab

2 Table A5 of the appendix also reports Wald testsHe joint statistical significance of the estteth
coefficients associated with key sets of variablegeneral, and for most years, the estimateatsffe
for experience, education, settlement type andsimihs are well determined at a conventional ledel
statistical significance.

2L The results reported in this table are not matgrdfected by the exclusion of statistically
insignificant variables like marital status andioaality from the wage equations.

% Thjs is not uncommon for transitional economie=e Slewell and Reilly (1999) for wage equation

fits for a selection of transitional economies.
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force experience acquired under central planning Inaae become relatively obsolete given the new

demands of the reforming economy.

[TABLE 2 ABOUT HERE]

One important feature of table 2 worthy of indepamtccomment relates to the role of the enterprise
ownership variable. The importance of the pri\aitn process to economic growth in Serbia has been
well documented elsewhere (see Djuri(1997)) and some empirical work has attemptegluntify

the private sector wage premium for Yugoslav wask&As noted earlier, the proportion of Serbian
workers employed in privately-owned enterpriseséased sharply over the eight-year period (see
table Al). Nevertheless, the private sector’s fiashare reflects the behaviour of the estimatedhpei
sector coefficient reported for the wage equatemms by the terminal year of the study accountsfor
negligible share of earnings inequality in Serb@ur analysis thus suggests a declining importémce
enterprise ownership in the influence exerted emtiale Serbian earnings structtfte.

Table 3 provides further insights into the chanmgaequality using expression [4], as it isolates t
changing factors that drive the differences in eg®inequality between 1996 and 2003. In this
exercise we use the Gini, the three Entropy measand the variance of log wages as the dispersion
measures. Given the decline in earnings inequiaéityween 1996 and 2003 a negative (positive) sign
indicates factors responsible for widening (narrmyiearnings inequality. It is salutary that thisra
consensus across all measures regarding the dimatéffect the factors exert on inequality. Both
industry and the human capital measures are faueddrt a narrowing influence on inequality.
However, the relative importance of these factpgsears sensitive to the inequality measure usé@. T
one factor that consistently acts to widen earningquality is an employee’s settlement type, whgch
perhaps suggestive of a widening inequality betwsgrdwellers and others in Serbia.

[TABLE 3 ABOUT HERE]

% See Lokshin and Jovanovic (2002) and Reilly, Tainek Krsté (2004)).
% In order to explore the robustness of the resuiltable 2, the wage equations were re-estimated by
varying the base category for education, labowd@xperience and industry used in estimation. The

results reported are invariant to this particubeareise.
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Summary and Conclusions

This study implemented an OLS regression-basedadetbgy to identify the key factors determining
the level of main job earnings inequality withigigen year and the change in that inequality betwee
selected years using data drawn from eight anabalr force surveys for Serbia. The study spans an
initial period of great turbulence and uncertaiimtyoth political and economic terms, and a latex o

of more active economic reform.

We believe that the empirical exercise undertakemiges an informative portrait of the evolution of
the male Serbian wage structure over a reasonalsyile period and is best interpreted as a
descriptive exercise. Our analysis revealed a leggelual or unexplained component in the earnings
determination process and, by extension, in thfahares describing the level of main job eaming
inequality. This large amount of noise is to bacipated given the turbulence that has impacted th
economic system in Serbia. It is worthy of notwhver, that during the period of more active nefor
the unexplained factor share components have eégtibi steady decline mirroring the improvements
in the fits of the underlying earnings equationtdowever, it is difficult to infer that these impued

fits can be attributed entirely to the reform pragmes undertaken.

The temporal pattern in earnings inequality is dbsd by an inverted U-shape with a narrowing in
inequality post-2000 corresponding to the era abstensibly more active economic reform process.
This is slightly in conflict with the findings of Manovi¢ (1998) for other selected transitional
economies where a positive relationship betweesrmefind inequality is detected. This appears to be
partly explained in the Serbian context by a wealgrole for private sector attachment in explagnin
earnings inequality and a relative stability in #stimated returns to educational qualificationsrdiie
time period reviewed (see table A4). It is gergratknowledged (see World Bank (2004)) that the
nature of the reform process in Serbia is stithddy in its infancy and lacks depth. In spite offe
cosmetic reforms, the formal labour market remé&airdy rigid and lacks the flexibility characterige

by its large informal counterpart. In the moreamicyears reviewed here, the minimum wage appears

to have assumed an increased importance in camsgavage inequality. The apparent stability in
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returns to educational qualifications is likelyaiter as the labour reform process takes deepdramul
the Serbian education system is re-oriented towtielslemands of a more market-based system. The
effect of such reform on the returns to educatidhultimately help shape the future evolution of

earnings inequality in Serbia.

The role of the private sector provides a sepasatee warranting some discussion. There has been a
sharp increase in private sector employment oveetfht years examined here and by 2003 one in
four male employees’ main job was within this sectbhe estimated averageteris paribus premium

for this employment fell steadily over the periatlavas a modest eight per cent by 2003. Our firgling
indicate that the effect of private sector owngysin wage inequality in Serbia has weakened over
time. Enterprise ownership is not emerging asvgortant correlate of main job earnings as Serbia
proceeds down the transitional path towards greateatisation. The existence of a modest private
sector premium may be insufficient to attract appiately qualified and motivated workers to a secto
that ultimately provides an important engine fooreamic growth and improved living standards.
However, it should be noted that over the eight-yesiod covering this study, about one-half of all
private sector workers were found to be locatethénTrade, Catering and Tourism, and Craft
industries. Thus, part of the private sector dffeay be absorbed by the branch level controlstlaisd
distorts any insight in to the role private ownédpséxerts on the wage structure. This pattern may
become clearer as the privatisation process precaedi there is greater absorption of informal secto
enterprises into the formal economy. Once refaiensler the labour market more flexible, private

ownership may re-emerge as an important factorihtieng wage inequality in Serbia.

Finally, our analysis highlighted an important réde an employee’s residence settlement type, which
acts to widen earnings inequality. This couldeeflthe fact that labour market inequalities betwee
city and the non-city areas in Serbia are widewind that the benefits of the transition, despitade

in its more immature phase, are disproportionadebyruing to the city-based population.
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APPENDIX

Table Al: Summary Statistics for Labour Market Characteristics in Serbia - 1996 to 2003

Variable 1996 1997 1998 1999 2000 2001 2002 2003
Monthly Wage — Log 5.302 5.572 5.447 5.309 5.187 5.810 5.9771 6.020
Work Experience

<=5 years 0.121 0.142 0.152 0.133 0.143 0.151 0.155 0.144
5<years<=10 0.117 0.101 0.098 0.090 0.086 0.103 0.096 0.111
10<Years<=20 0.339 0.320 0.310 0.287 0.262 0.262 0.236 0.258
20< Years <=30 0.310 0.324 0.323 0.339 0.348 0.355 0.345 0.306
Years>30 0.113 0.112 0.117 0.151 0.160 0.129 0.168 0.181
Educational Levels

No formal Education 0.041 0.039 0.032 0.034 0.032 0.023 0.023 0.025
Primary 0.166 0.181 0.154 0.164 0.145 0.155 0.153 0.144
Secondary 0.594 0.601 0.628 0.611 0.632 0.635 0.644 0.644
High School 0.096 0.083 0.082 0.083 0.081 0.077 0.076 0.075
Higher/University 0.10p  0.096 0.104 0.107 0.110 0.109 0.103 0.113
Marital Status

Single 0.16Y 0.196 0.200 0.207 0.212 0.225 0.228 0.250
Married 0.786 0.759 0.758 0.740 0.744 0.714 0.711 0.685
Divorced/Widowed 0.047  0.045 0.042 0.053 0.045 0.061 0.061 0.065
Settlement Type

Rural 0.117 0.130 0.123 0.141 0.124 0.145 0.147 0.150
Town 0.204 0.205 0.210 0.194 0.196 0.224 0.222 0.217
City 0.679 0.665 0.667 0.665 0.680 0.631 0.631 0.633
Region

Central Serbia 0.724  0.729 0.729 0.723 0.746 0.738 0.732 0.741
Vojvodina 0.276 0.271 0.271 0.2771 0.254 0.262 0.268 0.259
Nationality

Serbian 0.867 0.867 0.867 0.869 0.880 0.863 0.851 0.868
Montenegrin 0.016 0.019 0.016 0.021 0.017 0.012 0.014 0.012

19



Other 0.116 0.114 0.117 0.11d 0.104 0.125 0.135 0.120
Private sector 0.064 0.078 0.107 0.120 0.131 0.170 0.183 0.247
Industry Branch

Manufacturing & Mining 0.428 0.414 0.4058 0.387 0.405 0.385 0.374 0.338
Agriculture 0.066 0.064 0.064 0.065 0.064 0.081 0.079 0.082
Construction 0.075 0.083 0.073 0.085 0.076 0.094 0.080 0.083
Transport 0.100 0.097 0.107 0.107 0.097 0.079 0.093 0.094
Trade & Crafts 0.111  0.133 0.14(0 0.147 0.158 0.104 0.111 0.128
Catering & Tourism 0.031 0.033 0.037 0.025 0.026 0.029 0.024 0.027
Financial & Other Service 0.0R22 0.026 0.026 0.023 0.021 0.027 0.017 0.018
Education, Culture and 0.094 0.083 0.086 0.091 0.086 0.079 0.082 0.096
Health Services

Administration 0.074 0.064 0.067 0.07d 0.064 0.126 0.138 0.134
Monthly Hours (log) 5.155  5.153 5.158 5.158 5.161 5.169 5.164 5.170
Sample Size 1464 1489 1483 1417 1631 1602 1556 1545

Notes to table Al:

(a) The data are drawn from various rounds of thgoslav Labour Force Surveys (YLFS). See textéiails.

(b) The samples used relate to male employees,mgfaden 18 and 64, who reported non-zero maiegobings.

(c) All variables with the exception of monthly earnin@ogged) and monthly hours (logged) are binanatées.
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Table A2: Minimum Wage as % of the Average Net Wage Serbia, 1995-2003

1996 1997 1998 1999 20Q0 2001 2002 2003

Minimum Wage as % of

Average Net Wage 33.0 23.3 25.% 19.7 182 117 33.0 38.8

Notes to table A2

Source: For minimum wage over 1996-2001, see RegaubStatistical Office (various issues); for 2@0RI 2003 see World Bank (2004, p.107).






Table A3: Percentage of Total Wage Inequality
Explained by Inequality Between Groups by Selected

Years
GE(0) GE(1) GE(2)

Experience

1996 0.78 0.77 0.76

2000 0.59 0.59 0.59

2003 0.84 0.83 0.83
Industries

1996 7.84 7.71 7.68

2000 4.47 4.49 4,53

2003 7.19 7.40 7.68
Settlement Type

1996 3.84 3.69 3.56

2000 2.26 2.19 2.13

2003 2.76 2.72 2.67
Private

1996 1.62 1.77 1.93

2000 4.36 4.73 5.15

2003 0.06 0.06 0.06
Education

1996 16.27 17.82 20.08

2000 7.25 7.94 8.79

2003 19.56 21.39 23.86

Notes to table A3:
The entries show the percentage of total inequakptained or accounted for by labour market

earnings inequality between-groups in each year.



Table A4: OLS Regression Equation Estimates for Mol

Labour Market Earnings in Serbia - 1996 to 20@

1996 1997 1998 1999 2000 2001 2002 2003
Work Experience
<=5 years f f f f f f f f
5<years<=10 -0.069 0.006 0.069 -0.031 0.071 0.120%** 0.106% 0.108*
(0.062 (0.061 (0.057 (0.073 (0.055 (0.047 (0.043 (0.042)
10<Years<=20 0.061 0.040 0.051 0.069 0.087 0.091% 0.043 0.107**
(0.053 (0.051 (0.054 (0.055 (0.048 (0.041 (0.045 (0.039)
20< Years <=30 0.068 0.076 0.119* 0.113% 0.166** 0.121** 0.092% 0.137*
(0.055 (0.054 (0.054 (0.056 (0.049 (0.042 (0.043 (0.041)
Years>30 0.079 0.118 0.177* 0.093 0.145** 0.189** 0.154** 0.186**
(0.065 (0.063 (0.063 (0.062 (0.053 (0.049 (0.048 (0.045)
Educational Level
No formal Education -0.180* -0.085 -0.186 -0.171 -0.158 -0.093 -0.027 0.054
(0.080 (0.076 (0.098 (0.093 (0.097 (0.077 (0.075 (0.090)
Primary f f f f f f f f
Secondary 0.098* 0.136** 0.090% 0.114** 0.062 0.116%** 0.207** 0.194**
(0.041 (0.043 (0.041 (0.044 (0.042 (0.036 (0.031 (0.033)
High School 0.322*f 0.406** 0.226** 0.312** 0.281** 0.342** 0.386** 0.385**
(0.059 (0.068 (0.066 (0.064 (0.057 (0.048 (0.047 (0.050)
Higher/University 0.733*F 0.727* 0.658** 0.719** 0.594** 0.704** 0.741* 0.727*
(0.054 (0.064 (0.055 (0.064 (0.056 (0.043 (0.043 (0.041)
Marital Status
Single f f f f f f f f
Married 0.01% 0.049 0.046 -0.007 0.061 0.009 0.026 -0.033
(0.044 (0.042 (0.046 (0.045 (0.040 (0.032 (0.038 (0.031)
Divorced/Widowed 0.042 0.070 0.056 0.101 0.076 0.093 0.121% -0.021
(0.077 (0.069 (0.067 (0.078 (0.064 (0.053 (0.052 (0.047)




Settlement Type

Rural f f f f f f f f
Town 0.079 0.154** 0.099* -0.044 0.061 -0.102*% -0.070% -0.048
(0.050 (0.050 (0.049 (0.054 (0.044 (0.040 (0.036 (0.039)
City 0.115* 0.183** 0.100¢ -0.003 0.087% 0.122** 0.106** 0.105**
(0.045 (0.044 (0.043 (0.045 (0.040 (0.035 (0.031 (0.034)
Region
Central Serbia -0.050 -0.059 -0.071 0.005 -0.095** -0.023 -0.006 0.009
(0.037 (0.037 (0.037 (0.035 (0.036 (0.029 (0.029 (0.029)
Vojvodina f f f f f f f f
Nationality
Serbian 0.090 -0.008 -0.018 0.007 0.033 0.073 0.073% 0.035
(0.053 (0.050 (0.051 (0.047 (0.048 (0.039 (0.037 (0.038)
Montenegrin -0.031 -0.101 -0.012 0.255% -0.193 0.001 -0.071 -0.034
(0.128 (0.142 (0.151 (0.106 (0.181 (0.104 (0.090 (0.084)
Other f f f f f f f f
Private sector 0.285** 0.277** 0.386** 0.284** 0.402** 0.151** 0.128** 0.081**
(0.085 (0.061 (0.054 (0.071 (0.056 (0.037 (0.034 (0.029)
Industry Branch | | | | | | |
Manufacturing & Mining 0.258*f 0.363** 0.208** 0.028 0.244** 0.134** 0.050 0.010
(0.058 (0.065 (0.062 (0.057 (0.058 (0.044 (0.047 (0.052)
Agriculture f f f f f f f f
Construction 0.283%* 0.329** 0.208** 0.052 0.335** 0.120% 0.124* 0.116
(0.081 (0.080 (0.075 (0.080 (0.078 (0.061 (0.057 (0.063)
Transport 0.497* 0.501** 0.409** 0.196** 0.324** 0.296** 0.286** 0.230**
(0.068 (0.077 (0.072 (0.070 (0.069 (0.050 (0.052 (0.056)
Trade & Crafts 0.173* 0.272** 0.055 -0.023 0.168% 0.023 -0.062 0.013
(0.071 (0.075 (0.074 (0.071 (0.069 (0.058 (0.060 (0.059)
Catering & Tourism 0.053 0.119 -0.110 -0.183 0.100 -0.061 0.039 0.089
(0.095 (0.098 (0.088 (0.110 (0.094 (0.097 (0.093 (0.094)
Financial & Other Services 0.494**  0.770** 0.634** 0.284* 0.463** 0.231** 0.467* 0.310**
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(0.101 (0.084 (0.093 (0.128 (0.093 (0.072 (0.088 (0.091)
Education, Culture and Health 0.387** 0.484** 0.252** -0.003 0.127 0.119% 0.093 0.128
Services

(0.064 (0.074 (0.068 (0.071 (0.065 (0.049 (0.052 (0.054)
Administration 0.582 0.644** 0.491** 0.277% 0.362** 0.255** 0.169** 0.205**

(0.064 (0.071 (0.069 (0.072 (0.070 (0.047 (0.048 (0.055)
Monthly Hours (log) 0.273 0.337 0.556** 0.217 0.535** 0.781** 0.365** 0.402**

(0.140 (0.180 (0.149 (0.127 (0.190 (0.148 (0.121 (0.116)
Constant 4.122%* 4.200** 3.561** 5.777** 4.363** 4.254** 6.701** 6.678**

(0.723 (0.942 (0.775 (0.664 (0.985 (0.773 (0.635 (0.615)
Adjusted-R 0.245 0.237 0.232 0.178 0.189 0.270 0.269 0.261
Regression Standard Error 0.535 0.565 0.540 0.567 0.526 0.446 0.432 0.421
Breusch-Pagan Test 136.4 94.5 91.4 94.5 130.7 134.1 106.2 105.7
Sample Size 1464 1489 1483 1417 1631 1602 1556 1545
Notes to table A4:

(a) The data are drawn from various rounds of thgoslav Labour Force Surveys (YLFS). See textéiails.

(b) The samples used relate to male employees,mgjaden 18 and 64, who reported non-zero maiegobings.

(c) The dependent variable is the log of monthiyieays. All explanatory variables with the exceptof monthly hours (logged) are binary variables.

(d) The estimation procedure is OLS and White ()@&@imated standard errors are reported in pageath

(e) The critical value for the Breusch-Pagan teshkteroscedasticity at the 0.05 level is 22 allicases.

() f denotes category omitted in estimation.

(g) ** and * denote respectively statistical sigeéince at the 0.01 and 0.05 levels using two-tdéstk.
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Table A5: Wald (Chi-squared) Tests for Joint Signifcance of Sets of Variables in Wage Equations

Variables 0.05CV | 1996 1997 1998 1999 2000 2000 200| 2003
Experience 9.49 8.32 5.04 11.6 6.68 13.24 15,84 1576 18.32
Education 9.49 | 269.12 168.3¢ 211.8 164.44 187(44 40%.60 4821. 377.76
Marital 5.99 0.30 1.60 1.1 2.44 2.92 3.70 6/82 1.16
Settlement 5.99 6.72 17.82 5.82 1.02 4.80 67.60 4696 35.94
Nationality 5.99 3.62 0.50 0.12 6.40 2.20 3.86 6/46 1.52
Industries 15.5| 140.16 145.84 144.4 45.76 60,64 77.20 98.72 5.287

Notes to table A5:

(a) The column headed 0.05 CV denotes the relardital values at the 5% level for the relevarts s variables.
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TABLES

Table 1: Monthly Labour Market Earnings Inequality, 1996-2003

Year | GE(0) | GE(1) | GE(2) | Gini |o(logwages] Log 9" Decile/ | 9"Decile/ | Median/

Variance | 1% Decile | Median |1* Decile

1996 0.183 0.188 0.267 0.322 0.61Q 0.372 4.546 2.000 2.273
(0.011) (0.017] (0.047] (0.010

1997 0.198 0.201 0.321 0.331 0.642 0.412 5.312 2.000 2.656
(0.013] (0.026] (0.108] (0.012

1998 0.174 0.167 0.200 0.312 0.610 0.372 4.400 2.000 2.200
(0.008] (0.009] (0.020] (0.006

1999 0.196 0.213 0.361 0.333 0.620 0.385 4.615 2.143 2.154
(0.014] (0.027) (0.105] (0.012

2000 0.165 0.168 0.225 0.308 0.579 0.335 4.091 1.956 2.091
(0.009) (0.013] (0.031] (0.007

2001 0.131 0.132 0.164 0.274 0.518 0.268 3.542 1.821 1.944
(0.007) (0.009) (0.020] (0.006

2002 0.123 0.124 0.146 0.269 0.501 0.250 3.55(0 1.868 1.900
(0.006] (0.007] (0.011) (0.006
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2003 0.112 0.109 0.123  0.254 0.484 0.234 3.167 1.727 1.833

(0.005) (0.006] (0.010] (0.005

Notes to table 1:

(a) Data are drawn from various rounds of the Ylayokabour Force Surveys (YLFS). See text for detai

(b) Sample relates to male employees, aged beti#&end 64, who reported non-zero main job earnings

(c)Wages are defined as monthly labour market egsndn the main job and are expressed in new Dinars

(d) GE(0), GE(1) and GE(2) are Entropy measuresGindrefers to the Gini coefficient.

(e)o(log earnings) denotes the standard deviationeofdf of labour market earnings

(f) Log variance denotes the log variance of #imlur market earnings.

(9) 9" (1) decile is the value at the ©(10" percentile of the labour market earnings distidyu

(h) Asymptotic standard errors for the Entropy nueas and Gini coefficient are reported in parergbesd are based on Cowell (1989).

(i) See table 2 for sample sizes used in each year.



Table 2: Factor Inequality Shares for Labour Market Earnings in Serbia —1996-2003

Factors 1996 1997 1998 1999 2000 2001 2002 2003
Experience 0.0064 0.0048 0.0071 0.00%5 0.0056 0.0107 0.g092  0078.
Education 0.1469 0.1269 0.1092 0.1215 0.0948 0.1567 0.1642 1738.
Marital 0.0003 0.0014 0.0008 0.0015 0.0021 0.0019 0.q033 .0068
Settlement 0.0103 0.0184 0.006) 0.0018 0.0060 0.0827 0.0273 0220.
Region 0.0003 0.0007 0.0024 0.0001 0.0020 0.0001 -0.001 .0002
Nationality 0.0019 -0.0001 0.0008 0.0042 0.0014 0.0038 0.Q043 .001@
Private 0.0056 0.0067 0.0254 0.0134 0.0404 0.0064 0.0055 0018.
Industries 0.0710 0.0765 0.068) 0.0290 0.0268 0.0831 0.0525 0490.
Hours(log) 0.0026 0.0014 0.0109 0.0011 0.0100 0.0246 0.0024 0040.
Residual 0.7546 0.7629 0.768b 0.8220 0.8109 0.7300 0.1314 739
Sample Size 1464 1489 1483 141 1631 1602 1556 1545

Notes to table 2:

The calculations are based on expression [2] itietkie
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Table 3: Contribution of Factors to Changes in Labar Market Earnings Inequality — 2003 vs

1996
Gini GE(0) GE(1) GE(2) Log Variance

Factors

Experience 0.0010 0.0042 0.0044 0.005 0.0040
Education 0.0443 0.1048 0.1099 0.124 0.1011
Marital 0.0032 0.0015 0.001 0.004 0.0016
Settlement -0.0378 -0.0094| -0.007 -0.00Q -0.0111
Region 0.0005 0.0004 0.0004 0.004 0.0004
Nationality 0.0042 0.0029 0.0027 0.002 0.0029
Private 0.0202 0.0116 0.010 0.004 0.0121
Industries 0.1554 0.1057 0.1014 0.089 0.1087
Hours(log) -0.0054 -0.0007 -0.0003 0.000 -0.0010
Residual 0.8143 0.7791 0.7761 0.767 0.7813

Notes to table 3:

(a) The calculations are based on expression [#ariext
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