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Differences in Skill Levels of Educated Workers bateen the Public and
Private Sectors, the Return to Skills and the Conration between them:
Evidence from the PIAAC Surveys

Yuval Mazar

Abstract

This study examines the differences between thajgriand public sectors in a number of
countries in the distribution of basic skills amagducated workers and looks at variables
that are correlated with those differences. It Yoasd that in almost all the countries the
return to skills is higher in the private sectdthaugh there is a great deal of variation
between countries. The gap in returns in Israesdimsilar to the average of the other
countries in the case of men and higher than tbeage in the case of women. The larger is
the gap, the higher is the skill level of workensthe private sector relative to the public
sector. It was also found that the higher is a t@isn\GDP per capita, the higher will be
the skill level of educated men in the public secétative to the private sector.
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1. The research hypotheses, the theoretical setupdthe structure of the
discussion

The research hypothesis

The mechanisms that determine wages in the pultiosdiffer from those in the private
sector. In the public sector, the basic wage isrd@hed according to tables that focus on
the formal characteristics of a worker and whiahasually updated as a result of wage
agreements, while in the private sector wages etergined primarily by a worker’s
productivity! Therefore one can expect that the non-formal cheariatics of workers (i.e.
basic skills) will have a larger effect on wagesha private sector. In other words, it is
reasonable to hypothesize that in the private sekilis provide a higher return. This
hypothesis can be tested using estimates of bialiesels provided by PIAAC, an
international survey of working-age adults.

Similarly, it is possible to use the survey estsab test whether the differences in the
mechanisms between the sectors is correlated atiquality of workers in each sector.
Thus, if in the private sector there is a highéunreto skills, it is reasonable to hypothesize
that the workers in that sector are characterizeligiher skill levels. The hypothesis that a
more equal distribution of wages will discouragghiability workers is based on the
assumption that if we examine workers who are idahtvith respect to observable
variables (such as education and experience), Wéwd that those with higher ability will
be attracted to positions that offer a salary consuete with their skills (i.e. Pay for
Skills), while those with low ability will be drawto positions in which the salary is
determined by formal-observable traits on a unifeoale.

The theoretical setup

The theoretical setup of the analysis is basedherthassic immigration model of Roy
(1951), which examines immigration from a more ggaan society to a less egalitarian
one. We apply the model to the self-selection ofkews into sectors that differ in return to
skills, or in other words sectors in which the ram§ compensation is relatively
equal/unequal. We assume that the workers choosgertoin the public sector (denoted by
the subscripg) or in the private sector (denoted by the subsgjipnd they know their
basic skill level. We also assume that the mechafos determining wages in the public
and private sectors is captured by an equatioriasina Roy’s model:

[1]




where w; represents the logged wage of workar sectofj. S represents the non-formal
skill level of the worker (talent or ability, asjopsed to, for example, education).

represents the constant in the two sectors arsirfgglicity it also includes the return on
the worker’s observable-formal traits, includingiedtion, experience, etc; represents

the monetary return to skills in secjor

The third row of [1] implies that the public secfzays more for formal-observable skills
while the private sector pays more for non-fornkdls ; is a random error (“noise”). The

model is illustrated in Figure 1.

Figure 1

Logged wage of workers with similar observable chaxcteristics as a function of their
non-formal skills; public and private sectors
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Figure 1 shows that when other characteristic$iaed, workers with a higher (lower)
level of skill thanS* prefer to work in the private (public) sector. Thage profile in the
private sector is steeper and therefore it carxpeaed that the probability (the marginal
tendency) to join that sector will rise with thenker’s skill level. This is the self-selection
hypothesis.

The self-selection hypothesis has generally bestedausing a quantiles regression where
the dependent variable is hourly wage. These studige shown that at higher wage levels
there is a higher return from working in the prevaector and that in the lower wage
deciles the return on working in the private sean general negative while in the higher
deciles it becomes positivé.Mazar (2011) tested self-selection into sectore/éen 1983

Poterba and Rueben (2004), Bargian and Melly (20@8}ar (2011) presents similar
results for Israel.



and 1995 and showed that workers who left the prisactor to enter the public sector
were characterized by a lower level of skills tiarkers who remained in the private
sector and that workers who left the public setd@nter the private sector were
characterized by a higher level of skills than varskwho remained in the public sector. In
that study, a worker’s level of skill was measuaedording to the wage residual from a
Mincerian regression run for each sector separattdyever, it is possible to test the
hypothesis in a different— and perhaps more aceuratay, using the PIAAC surveys,
since they include wage data and estimates of kewverbasic skills, an approximation of
S

Structure of the analysis

The next section briefly describes the PIAAC susvagd their unique value in the current
analysis. Section 3 examines the distribution sidakill between the private and public
sectors. Section 4 sketches the wage profile itvileesectors as a function of skill levels
and shows that in the private sector the retuskiits is higher than in the public sector.
Section 5 tests whether there is a connection legtilee differences in profile and the way
in which workers’ skills are distributed betweee gectors, namely whether the higher
return in the private sector is correlated withghbr skill level than in the public sector

and to what extent. Section 6 presents tests afstobss. Section 7 presents some possible
identification problems and Section 8 concludes.

2. The PIAAC survey

The OECD carries out the PIAAC (Program for Intéioraal Assessment of Adult
Competencies) survey among most of its member desrdand in two developing

countries (Indonesia and Russia). In each couatrgpresentative sample of the 16—65 age
group is surveyed.

The survey seeks to measure the cognitive skillmarhbers of the workforce by means of
an exam in three types of skills:

i.  Literacy: the ability to understand a written tiesvaluate it and use it.

ii.  Numeracy: the ability to access mathematicabinfation and ideas, to use them
and interpret them and convey them to others.

iii.  Problem-solving in technology-rich environmentise ability to use digital
technology, communication tools and networks ireotd solve problems and carry
out tasks in a technological environment.
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The skills are measured on a scale of 0 to 500tp0line average scores are standardized
and are equal to 250 in all the countries, witkeadard deviation of 50.

In addition, the survey includes a questionnair¢ghenpersonal characteristics of the
respondents and their place of work and occupaliba.respondents answer detailed
background questions, including questions to db ¥atmal education, age, gender and
place of work (including salary, work hours and wige they work in the public or private
sector). All of the respondents in all of the coie® are asked the same questions and are
given the same tests and the process is carrieid their mother tongue.

3. The skill levels of educated workers in the publiand private sectors

In most of the countries included in the PIAAC sayvthe level of formal education is
higher in the public sector, since, among othergsij it is differentiated from the private
sector in the mix of tasks. Since there is a pasitorrelation between formal education
and skills, in most of the countries the averagellef skills in the public sector is higher
than that in the private sector. Therefore, we $omu educated workers, i.e. those with
more than a high school education. The estimataillicases is carried out separately for
men and women.

Figure 2 relates to the skills of educated malefanthle workers in the surveyed countries
and presents the gap between the public and pseaters in the average of the medians of
the three skill types:

_ medSn,iyg medsyi,g medSt,iyg
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i represents the workgrrepresents the countiy, | andn represent the three skill types
andp, g represent the private and public sectors, respygti

Figure 2 shows a somewhat higher level of basitsskithe private sector, although there
is a high level of variation between countries. Btorer, there is quite a high correlation
(57 percent) between the genders in the directidheogap. Thus, when the median skill
level of men is higher in the private sector, thialso true for women. We also found that
the skill levels have a similar variance in bothtees?
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Figure 2

The gap between the public and private sectors imhe skill levels of educated workers
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As mentioned, in the next section we will preséetwage profiles for the public and
private sectors and will compare them between #n@us countries.

4. The wage profile in the public and private secta

In order to estimate the return to skills for ededavorkers, we estimated a Mincerian
wage equation for each country:

[2]

W G % jPup jPupX 1§ 4PUpS
where §; denotes the average of the three skill types fokeri in countryj (in contrast
to §j calculated above which denotes the average tie@llvorkers in the private or public

sector in country); W, denotes the worker’s logged hourly wagé; includes the

workers’ experience, experience squared and his$ raosnt certificate of formal

education; an®Pubis a dummy variable for the public sector. Accogiio Equation [2],

the return to skills in the private sector is edoal ; and in the public sector to, ;.

Table 1 presents the results for these parametersén and women separately. (Table Al

[in the appendix] presents the full regression ltedar Israel alone.)



Table 1

The increase in hourly wage as a result of an incase of one standard deviation in the

skill level of educated workers

Men*
Public Sector Return Private Sector Return The Gap

Chile 15.4 5.7 -9.6
Russia 23.1 15.6 -7.5
UK 14.3 6.8 -7.5
Belgium 3.3 49 1.6
Slovakia 9.4 11.0 1.6
South Korea 4.7 7.3 25
Greece 8.3 11.9 3.6
France 4.6 8.8 4.2
Poland 9.2 14.6 54
Indonesia 0.2 5.7 5.6
Israel 14.1 19.9 5.8
Denmark 6.0 12.0 5.9
Spain 2.7 8.7 6.0
Finland 0.3 6.7 6.4
Czech Republic 1.4 7.9 6.5
Holland 3.1 9.7 6.5
ltaly 49 11.5 6.7
Japan -4.7 7.6 12.3
Norway -2.6 11.3 13.9
Ireland -7.4 7.4 14.7
Lithuania -6.5 12.5 19.0
The average 4.0 8.0 4.0




Women*

South Korea
Indonesia
Poland
Chile
Greece
Slovakia
Lithuania
Russia
Belgium
Norway
Ireland
Denmark
Finland

Italy

Holland
Japan

UK

France
Spain

Israel
Czech Republic
The average

7.2

18.0

8.5
9.5
9.1
9.1
3.7
4.8
1.9
3.6
0.8
2.2
0.3
3.4
0.9
-0.1
5.7
-1.5
0.3
4.1
-2.0
3.4

Public Sector Return Private Sector Return

4.1
16.4
10.1
11.3
11.9
12.6

8.3

9.7

7.0

9.5

7.0

8.8

7.3
10.9

9.6

9.7
16.8

9.8
12.8
17.2
16.9

8.8

The Gap

-3.1
-1.6
1.6
1.8
2.8
34
4.6
4.9
51
59
6.2
6.6
7.0
7.5
8.6
9.8
11.1
11.3
12.5
13.1
18.9
5.2

* The coefficients in Table 1 are presented in teohstandard deviations and therefore

differ from those presented in Table Al.

As in previous studiesit was found that the return to skills among ededavorkers is

significantly higher in the private sector and sarhat higher among women. In other

words, the statistical estimations support the ktypsis that non-formal skills receive

higher compensation in the private sector. In fithe sample countries, it was found with

statistical significance that skills have a pogtreturn in the private sector though there is

variation between countries. The coefficient ofretation between the gaps among men

and the gaps among women has an intermediate ebalmut 23 percent. The return on




basic skills is very high in Israel, particulartythe private sector, as a result of the small

number of workers with high skill levels.

Appendix 1 further illustrates the significanceexisting gaps between the sectors in terms
of return to skills. Figure Al focuses on the caksrael and describes the wage profile of
educated workers in the two sectors as a functidineoworker's skill level. Figure A2
relates to all of the countries in the sample asgkuhe regression results in order to
describe the proportion of countries in which thegerin the private sector is higher than in

the private sector, according to skill percentiles.

5. The connection between worker skill levels in thpublic and private sectors on
the one hand and GDP per capita and the wage prodélin the two sectors on the

other

In this section, we will test for a connection beém the existing gaps in skill levels
between the public and private sectors on the and nd gaps in the return to skills

between the sectors on the other. The followingagqn will be used:

[3]

100 —*—— C  GDPC Public_sharg , Gap_Return,

j denotes the country. The dependent variable igdpgin percent) between the sectors in
median skill level (see Section 3). The first twplanatory variables are GDP per capita (

. . . . 7.8
GDPC;) and the proportion of workers in the public se¢t®ublic_share .
Gap_Return, is the gap between the sectors in the returniis && educated workers

(see Section 4) and it is the variable of inter€be regressions are estimated separately for

men and women.
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In addition to the gap in returns (the third columiTable 1), we also tested the effect of

the returns in the public and private sectors, isgply and together, as follows:

[4]

S. S
100 22 C GDPC Public_sharg , Return_Public_Sector

j

S S
100 k2o GDPC Public_sharg ; Return_Private_Sectoy |

S _
100 2 ¢ GDPC, Public_sharg ~ , Return_Public_ Sectoy
s Return_Private_Sectof |

According to the theoretical setup, we expect that:

1 013 0’5 0
2 014 0,

In other words, the higher is the return to skillshe private (public) sector or the higher
(lower) is the gap in return to skills, the largemaller) will be the gap in skill levels
between the sectors. The estimation results asepted in Table 2 (the column number

corresponds to the econometric equation).
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Table 2

Estimation of the gap between the private and pubdi sectors in the skill levels of

educated workers { statistics in parentheses)

Men
&'()*+,- ., /01 /1 /21 /31
456 789 )7+ 00 s 2
< = < ;= <0>= < 2=
"#$ %&'(%) ;33
<0 =
*&'(%) +) ',& $(-.+/ 0&/'1% - 12
<;>3 <0 =
*&'(%) +) ',& $%+2#'& 0&/'1% : 00>2 ; 03;
< 2= < =
? 303; 3>> ; 330 ;2
., ,@ ,AB89C)*+,-B 0 0 0 0
D B'()98E ) 2; ;0 ;20 ; 33
6 F)G(8 ,@18B* 12 : 03 10 ;0
Women
&0+, ., /21 /31 /1 /1
456 789 :)7+%) - i3 733 ;:20
<0 >= <; = <02= <; =
JK)98 ,@ L,9M89B +- *K8 6(AG+: J8:*9 ;00 ;0 3,0 ; 003
< 3= < 2= <0 >2= <0 =
4)7 98%(9-
<; =
D8*(9- +- *K8 7(AG+: B8:*,9 2,0 s
< >= < >>=
D8*(9- +- *K8 79+C)*8 B8:*,9 : 20
<;0= <; 0=
? ; 0;3 ;0,2 22>
., ,@ ,AB89C)*+,-B 0 0 0 0
D B'()98E ; >3 ; ; ;22
6 F)G(8 ,@/18B* ;0 ; 0; ;03 ; 03

The results indicate that there are clear diffegsrmetween men and women. Among men,

most of the parameters—at least the ones of irter@a® significant and have the expected
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sign, while among women most of them are not siggnift and cannot explain the gap in
quality between the sectot$n particular, among men we found that the higher

county's GDP per capita the lower will be the dkillel of educated workers in the private
sector relative to that in the public sector. Imtg of elasticity, an increase of $1000 in
GDP per capita reduces the gap in quality by abdupercentage points or about 0.7-0.8
percent of a standard deviation. Since we fountlaheng men the "proportion of workers
in the public sector" variable is not significawe omitted it from Table 2 and from the

estimation in general.

Regarding the gap in returns between the sectibrd, the parameters estimated for men
have the sign predicted by the theory and mogtehtare statistically significant at a level
of 10 percent. An increase of one percentage foitte gap in returns increases the skill
gap by about 5 percentage points in favor of tinape sector, which is equivalent to about
0.14 standard deviations in the skill level. Eqmagi [4] and [5] show that the effect is
primarily the result of the return to skills in tphavate sector and less on the return in the

public sector.

Among women, we found that, except for one varigthle estimated variables were not
significant and cannot explain the gap in skillsdeen educated workers in the two
sectors. The only statistically significant resuéts obtained for the size of the public
sector, such that the larger is the public setteddrger will be the gap in skills in favor of

the private sector.

These results are consistent with studies that slagen that in comparison to men women
tend to give lower weight to salary relative to nvemen looking for a job while giving
greater weight to fringe benefits. They are mo#ddess by pecuniary incentives and tend
to avoid a competitive environmetftlt may be that these findings also indicate thahe
public sector women are more involved in tasks éxaloit their skills, but this goes

beyond the scope of our discussion.
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6. Tests of robustness

In addition to the models tested in the previowdise, we examined several other
dependent variables for the case of riieWe first tested the average (rather than the
median) gap between skill levels in the public pridate sectors and found that the results

were very similar, particularly in sign, though seawhat less significant.

We then tested the gaps in skill levels over theedistribution of skills. We obtained
statistically significant results only for the pentiles in the middle of the distribution (the
25" to 78" percentile). In other words, the source of theafbn the self-selection of
workers into the two sectors is primarily in thente of the distribution, rather than its
extremes. This finding is consistent with the tlegical prediction presented in Figure 1,
whereby the change in the gap in returns betweesedbtors is expected to influerige

i.e. the breakeven point, more than the extremigis. i$ because in most countries there is
excess return to skills in the private sector dmaldfore in almost all of those countries we
observe that in the upper end of the distributibskdls there is a gap in wages in favor of
the private sector while in the lower end the gafavor of the public sector (see also
Figure A2).

Finally, we defined a "self-selection in favor bétprivate sector” variable. We calculated

it by dividing all of the workers (in both sectoisjo skill deciles and in every decile we
calculated the frequency of workers in the privsgetor. We then estimated a regression of
that frequency as a function of the skill decilee slope of the estimated regression line is
the aforementioned variabléFigure 3 relates to each country in the samplepaesents

the average gap between the proportion of worketise private sector in a given skill
decile and the average proportion of workers inpitieate sector, as well as the slopes
derived from that gap Since the slope is positive in both sectors, ritlva concluded that
the higher is the skill level of educated workérs higher will be their proportion in the
private sector. Figure 3 shows that the tendeneyai in the private sector is higher

primarily in the upper half of the skill distriboti. Furthermore, we found that there is

o)) ) ) ) )
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variation between countries in the extent to whladhcated workers tend to work in the

private sector (Figure 4).

Figure 3

The gap between the proportion of workers in the pwate sector in a given skill decile

and the average proportion of workers in the privae sectot

sjutod a8ep

Skill Percentile

' The average gap in the sample countries. The daisteeis the average regression line.
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