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The Development of Wages in the Public Sector antigir
Correlation with Wages in the Private Sector

Yuval Mazar

Abstract

This study finds that there is a long-term corietabetween the development of wages in
the public sector and in the private sector. Site@9, after the wage gap between the two
sectors was closed, the short-term correlations léxame much stronger. During these
years, wages in both sectors moved in tandem, waitpes in one of them affecting wages
in the other. This was in contrast to the 199(Qseréod in which public sector wages led the
development of wages in the private sector. Wagein the public sector is stable over
time and is not affected by business cycles. Yahatsame time, the significant wage
agreements in the public sector track private segtme trends are pro-cyclical, and other
than two agreements in the mid-1990s, expand wherigcal deficit is low and contract
when it is high. The wage agreements themselvesesgonsible for about one-third of
total real growth in employee wages in the pubéctsr, and there is an almost perfect
correlation between them and the overall changemployee wages in the public sector.
Essentially, the wage agreements signed in thagsbettor since 1999 are responsible for
the strong correlation between wages in the puggtor and wages in the private sector.
The average wage in the public sector has increbgdess than the average wage in the
private sector, adjusted for workers' charactessti
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1. Introduction

a. Preface

It is generally assumed that wages in the privattos are primarily determined by market
forces and reflect labor productivity, while wagesthe public sector are derived from
wage agreements—collective or individual, politidacision$, and wage creep. Since the
wage path in each sector is determined in a diffemeanner, there would be no necessary
correlation between them - if we lived in a worldlwan unrestricted supply of employees.
But in a world of restricted supply, a long-termrretation between the two sectors will
exist, since both compete for a limited numberroplyees and human capital: Both try to
lure the quality employees and subsequently reteam.

In addition to competition, there are other factoosnecting the wage paths in the two
sectors. To illustrate, changes in institutions own to both sectors—such as minimum
wage, government corporations whose employees’ svagelinked to public sector wages,
or the Earned Income Tax Credit (work grdatinay cause the wage paths in both sectors
to change in tandem; an exceptional wage agreemelhie public sector may lead to a
price increase, which, in turn, will lead to compation in the private sector as well; and
price increases (especially unexpected ones) msly wages upward in both sectors.

Thus, quite a few causes can create correlatiothefeshort-term or long-term) between
the wage paths in the public and private sectous.d@spite the significance of the topic
and the interest it generates, there is littlearseon it*

The most prevalent theoretical model in the liwmatassumes that the wages in the
competitive sector—the private sector—lead the ghanand the wages in the public
sector react to them. The underlying idea of thiedeh is that the productivity is
determined exogenously in the world, and thathelong term, wages in the private sector
are equal to the average productivity of its emeésy Later on, the public sector wages
will track the wage path of the tradable sectootigh the country’s joint institutions,
including the workers’ bargaining power. In othewrds, the model assumes a single labor
market in which the competition over workers resut a long-term correlation between
the private sector (tradable) wages and the wagé#sei public (non-tradable) sector - see,
for example, Strom (1995).

! The business sector, excluding the entities owmgdhe government and public non-profit
entities.

% There are two prominent theories in the literategarding the manner in which wages in the
public sector are determined. One attributes toewsagters personal political motivations, while the
second attributes to them the goal of maximizingjadavelfare (Gregory and Borland, 1999; Forni
and Giordano, 2003). The main channels throughwtiie second approach works is by reducing
the costs of the public sector and resolving mafkdtires in the labor market, sometimes in
addition to equality considerations.

® Previously called “income grant” or “negative inoe tax.”

* Most of the literature in the field actually aregg the employment paths in the two sectors and
finds negative correlations between them. Seeegfample, Ardagna (2007), Algan et al. (2002),
Forni and Giordano (2003) and Alesina et al. (2002)Israel, a connection has not been found
between changes in employment of the two sectoisetween public sector employment and the
business cycle, and a positive correlation has he@md between private sector employment and
the business cycle. That is, it was found that ipud#ctor employment is not cyclical and private
sector employment is cyclical (Bank of Israel Annieeport for 2009, Box 6.1).
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Under this model, let us assume an economy in wiwchsectors - private and public -
compete for the same employees. In this case, iiveoshock to the labor productivity of
private sector employees will increase employmerd wages in that sector, increase
wages in the public sector and increase employm@esivages in the economy as a whole.
Employment of workers in the public sector will dease in line with the elasticity of
demand for workers in the public sector (Figure Alhe Appendix). It is likely that this
elasticity is different than the elasticity of demdafor workers in the private sector, both
because it is more difficult to quantify the outpuitthe public sector than in the business
sector, and because employees in the public sector hiffezetit bargaining power than
employees in the private sector, due to differemecdiseir forms of association.

The model in question was corroborated by a stadylected in Sweden using the VAR
method (Lindquist and Vihelmsson, 2004; Jacobsah@hlsson, 1994), but other studies
found no support for it in the Swedish economyl{€érg, 2007; Holmlund and Ohlsson,
1992; Tagstrom, 2000). Bemmels and Zaidi (1990néogupport for the model in the
Canadian economy. Greece was found to have weafjepriy between wages in the
government sector and wages in the private sector;it was found that wages in the
private sector do not determine the wages in theemmnent sector (Demekas and
Kontolemis, 1999). In Chile, the private sector waand to be leading wage changes
(Mizala and Romaguera, 1995), and Romania was feaifiave bidirectional correlations
(Chirstou, Klemm and Tiffin, 2007). The finding theorrelations vary among countries
decreased the model’s significance to some exaedtywas compounded by the finding that
correlations vary even within countries over time.

To the best of my knowledge, the most comprehensmnapirical study in the field is
featured in a working paper published by the Euaop€entral Bank in 2008 (“Public and
Private Sectors Wages - Co-movement and Causaliffflis study examines the
correlations that exist, both in the long and sherim, between the wage paths in the
private and public sectors. It covers seventeerldped countries in the period spanning
1960 to 2006, and is based on 11 statistical method removing the trend from the
original variables and two methods for excluding ttominal wages - the consumer price
index or the GDP price index. The researchers fainadl, in most countries, there is a
(long-term) cointegrative correlation between thege paths in the two sectors: Although
there is a wide variance among the institutionshim various countries, in almost all of
them, the wages (excluding the trend) in both gectoove in tandem over time. The
finding regarding the sector leading the wages, dwas, is not as uniform: While in most
cases, wages in the private sector lead, and wiagtdse public sector only respond to
changes in it (249 observations), there was alschmevidence to the contrary (183
observations). The researchers suggest theredg@ation between the institutions of the
countries and the causal correlations they finthenwage paths of both sectors, including:
(1) The size of the public sector - the larger $eetor the more likely the wages in the
public sector will impact those of the private sert(2) The economy’s openness

® As part of the national accounting, the real pubgctor output is estimated as the public sector’s
total labor inputs.

® Weak exogeneity - exogeneity that results frontistieal tests, without a structural model or
significant causal explanation.

" Perez and Sanchez (2011), D'Adamo (2010).
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(globalization) - the greater the economy’s opeantee less likely the wages in the public
sector will impact the wages in the private sec{8); The workers’ bargaining power or
percentage of workers under collective agreemeritee -higher these figures, the more
likely the wages in the public sector will impalcetwages in the private sector.

This study examines the correlations between wagése public sector and wages in
the private sector in Israel: It examines long-taand short-term correlations, with and
without taking into account the difference betwé#ssm in terms of worker composition.

b. The data

This empirical study is based on three differertadases - data of the National Insurance
Institute, administrative micro data on public adisiration employees, and income

surveys conducted by the Israel Central Bureautafissics. All data are annual since

annual data are not affected by seasonality andhare reliable than quarterly or monthly

data. The annual data actually smooth statistioeden which may skew the analysis and
flatten the processes and trends that have chaescigéhe wages in the public and private
sectors over time. Moreover, quarterly data on wagéDP development do not add much
information to the annual data.

We will use the National Insurance Institute dataekamine whether long-term and
short-term correlations exist between wages irpthate sector and public services. These
data detail the average wages per employee posdmmh their advantage is that they are
administrative (i.e., not taken from a survey), taiher include all employees in Israel.

Several important comments should be made abose ttata. First, they cover wages
for employee post—i.e., the figures are also imgxhdiy the number of work hours and
work days—and as such, are not necessarily the santlee average wage per employee,
since certain employees may hold several jobseas#me time. Second, these data do not
include the regular military services and careddiscs. Finally, the division into two
sectors is based on the industry in which the epgaloworks, rather than on his/her
employer—i.e., public services are made up of tbBowing industries: education,
healthcare, welfare and social services and pualolininistration, while the private sector is
comprised of the remaining industries. Since defina sector is based on the industry,
there may be cases where we attribute workerset@ublic sector although, in effect, they
belong to the private sector - such as tutors, iplayss with private clinics, eft.

Since surveys in Israel do not include an altemeatefinition of the public sector or
private sectdt we will overcome this difficulty in the followingnanner: we will examine
at the same time the development of wages in palblicinistration—a sub-industry of the
public sector that primarily includes the centrabvgrnment—since its employees
undoubtedly belong to the public sector. For thigppse, we use micro-administrative data
on the employees of the public administration. Tatabase includes individual data, such
as wages, whether full time or part-time positimage scale grade, ministry, rank, gender,
tenure, age, etc. These are panel data, which e§n distinguish between the wage
development of workers who remained employed atidng employees, new employees

® In any case, it is clear that wages and employrimetiitese industries are impacted by demand for
“public products”.

®In contrast to most advanced economies: In mottesh, the surveys include a specific question
about a worker’'s employer—whether the entity isljpudr private.
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and all employees. The public administration empésyconstitute about 15 percent of the
employees in the public services. A detailed anslgtthe wage development in this sub-
industry (mainly due to the changes it is undergand less in terms of wage levels) also
allows drawing conclusions about wage developmerthé entire public sector—which
also includes the education and health industries.

To examine the development of wages in both sectange taking into account their
differences in terms of employee composition, wk wge the annual income surveys. To
prepare these surveys, the Central Bureau of ttatsamples, each year—out of the entire
population—a representative number of people, alié 00 observations. The sampled
employees report their income from employment andlaege number of their
characteristics, including age, gender, industeary of education, etc. They also report
their monthly wages and their number of work hques work week; dividing the salary by
the number of hours provides their average houdgev Similar to the National Insurance
data, the division into the two sectors is alscedasn the industry in which the employee
works.

c. The study’s methodology and structure

This study examines the correlations that exidsrael, both in the long and short term,
between the wage paths in the private and pubtitose For this purpose, the analysis uses
several statistical methods, common in the litema{detailed below), and is based on data
from the period between 1980 and 2012.

Most of the study focuses on 1990 and onward (exiagia relatively short period), for
two reasons. First, it may be assumed that the cssmn correlations and powers
characteristic of the economy before the 1990s1ar@nger the same: until the mid-1980s,
the Israeli economy suffered from hyperinflationndalater on, the decade was
characterized by a fixed foreign exchange regim#pwing the Economic Stabilization
Plan, inflation declined, and the foreign exchamggime was gradually replaced by a
floating exchange rate. Second, the study was antlucted to document the historical
correlations between the wage paths in the twosgdbut rather with the intent to map the
current correlations and draw information thatakevant for policy setting. Nevertheless,
in some cases, we used data from the 1980s, maimgpict the background for the wage
development in later years.

The paper is structured as follows: Section 2 fesusn the long-term correlations
between the wage paths in the public and privatéose Since the common theoretical
model assumes that the private sector wages |leachinges in the wage paths, the section
begins by describing how these wages are determthew they are connected to labor
productivity in the long term—and how they have eleped over the years studied. Later
on, the section examines the long term correlafibe cointegrative correlation) between
the wage paths in the private and public sectors.

Sections 3-5 focus on the short-term correlati@extion 3 begins by describing how
wages are determined in the private sector, acogrii the rationale described above. It
ends by presenting standard causality tests as @efition 4 examines the short-term
correlation between the wage paths in the privateé public sectors, as well as the
development of the correlation over the years - takes into account that each of the
sectors is characterized by a different employee ®eéction 5 details how wages in the



public administration developed in the short tedivjding the change in the employees’
wages into a change originating from the wage crekpghe workers who remained

employed (promotion and tenure) and the change atmanfrom wage agreements. This
analysis, as aforesaid, is based on an adminisdréite of panel data, which includes data
on wages in the public administration. Later org fection examines the conditions and
backgrounds of the exceptional wage agreement®dign the public sector. Section 6
summarizes and presents questions for follow-ugiesu

2. The mid-term to long-term equations

a. Wages in the private sector

To calculate the average labor productivity (LP¥ divide the nominal annual business
product (derived from the annual National Accowtd$a) by the number of employees in

the private sector in a given year (derived from @nnual labor force surveys). The wages
are the annual wages for an employee position, aandforesaid, it is derived from the

National Insurance data.

Assumption |
There is a long-term cointegrative correlation kew the average wage and average labor
productivity*°

Over time, a company will not pay an employee (gyasages which exceed his/her
marginal output, otherwise the employee will geteeeanegative profit to the company; on
the other hand, if the employee is paid lower wages his or her marginal output, in a
competitive market that has a limited number of lyges, competing companies will
offer the employee a little more and thus temptettmployee to work for them. This is true
of all employees, so—over time—a company will pagyemployees average wages that are
more or less equal to their average marginal output

It should be noted that, empirically, the net waggess wages less the income tax paid
by the employee) are impacted by labor productivityre than the gross wages, but the
impact on net wages also depends on the emplolgaegaining power.

Figures la and 1b focus on the private sector asdribe, respectively, the correlation in
the sample period between the gross wages and aggswper employee position and the
labor productivity.

19 avi and Zussman (2005) analyze the factors affgatvages in the private sector in the long and
short term, and find that in the long term, there iunitary elasticity between the labor produttivi
and average salary in the private sector.



Figure la
Gross wage relative to output per employee in therwate sector, 1980-2012
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Figure 1b
Net wage relative to output per employee in the pvate sector, 1980-2012
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As seen in the two figures, in the long term - ¢hir a strong correlation between the
average wage per employee and the average laldugiraty. Over the past 32 years, both
the ratio between gross wages and labor produgtiaitd the ratio between net wages and
labor productivity, are close to the long-term aggss.

Until 1988, there was an increase in gross wagekdrprivate sector. Later on, it was
eroded until 1995—with the increase in unemploymanthe early 1990s and the great
wave of immigration from the former Soviet Union—darose sharply from 1995 to 2001.
It reached a peak in 2001. Between 2001 and 23@%, the severe recession that hit the
economy from 2001 to 2003, the wage level retuneedormal, considering the average



labor productivity level, and since then - its letas eroded slightly. Looking at the net
wages, the wage erosion disappears, as a restiieahcome tax rate reduction in the
former decadé!

According to the simple statistical test outlineeldw, the net average wage is less
correlated with the average labor productivity thlae gross average wage. A stationarity
test for the residuals also confirms that the emgrdtive correlation between the gross
wages and productivity is better than the corredpwncorrelation between the net wages
and productivity: the residuals of the first coatédn are stationary, at a significance level
of 2 percent, and the second correlation—at a lénatlis slightly lower than 10 percent.

VT/pt is the wage for an employee position in the prisaetor in Yeat,

LP, isthe averagePint,

the gap between them in Ydds defined as a Yearesidual.

. W ot 1< LP,
residual , = —2 — —
YRy T 2

t

The mean square errors (MSE) of the gross wagepraadictivity:

1 2012
\/? > (residual,)* = 0020

t=1980

The MSE of the gross wages and productivity:

1 2012
\/? Y (residual)® = 0024

t=1980

b. The long-term correlation between the wageséngublic and private sectors

In the long run, wages in the public sector camtesiate from a long-term correlation with
the wages in the private sector. The public semtanpetes with the private sector for high-
quality workers and their retention, and the budgetimit is derived from the business
sector’s productivity, since this productivity detenes the GDP and the tax base, which
finances the public sector wages. Since the nomiages in the public sector are more
rigid than in the private sector, especially inmsrof reductions, it has been observed that,
over time, they will track only the trend line dfet average wages in the private sector,
rather than accurately track any movement of wagethe private sector, since these
movements are mostly derived from the state obtisness cycle.

! For more information, see Box 6.1 in the Banksoé&é&l Annual Report for 2010.

2 This is a durable finding, and has been foundrimat all the studies on the topic. This outcome
is mainly due to employees in the public sectoritgigreater bargaining power than employees in
the private sector, since the public sectors’ oitenionization is much higher, both in Israel amd
other advanced economies. For more informatiomsglesee “Employee Unionization in Israel: The
Situation in 2012”, Recent Economic Developments N86, April to September 2013.
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Assumption Il

There is a long-term correlation between wagesha gublic sector and wages in the
private sector.

W, Is the wages for an employee position in the pud®ictor in Yeat, C is a constant.

This assumption is confirmed by the following figarand regressions below them. When
examining real wages through consumer prices, rathan the nominal wages, the
correlation coefficient between the wages decredsesbout 15 percent (due to the

canceling of a factor common to both series, he.@onsumer Price Index); however, in a
binary regression, the residual path of publicaestages remains similar (Figure 3).

Figure 2a
Real wage per employee post in the private sectond in public services (2012 prices),
1980-2012
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Figure 2b
Ratio of wage per employee post in public servicae wage per employee post in the
private sector, 1980-2012
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Figures 2a and 2b show only the descriptive stegisand indicate that there is a long-
term correlation between the wages in both sectors.

Until 1988, wages developed similarly in both sext@and in both, the average real
wages rose rapidly even beyond the average laboduptivity (Figure 1a). This
development was due to individual pay increaseshdrathan from general wage
agreements or cost of living allowancéskand these, in turn, may have resulted from a
“habit” that persisted from previous years, a perobaracterized by high inflation. These
specific increases were made against the backdidhbeoEconomic Stabilization Plan
implemented in the economy in 1985, which resulte@ sharp decrease in the rate of
inflation, as well as due to a relatively low undayment rate during this period. Real
wages in the private sector during those years ¢mster than wages in the public services,
34 percent vs. 22 percent, respectively.

Between 1988 and 1991, following the increase enyoloyment and large immigration
wave from the former Soviet Union, the real wagesthe private sector decreased
significantly. The wages in the public services tlom other hand, continued to increase at a
moderate pace until 1993. About half of the inceedsiring this period resulted from
“excessive/distorted promotioli” a practice which led to a real wage creep inpinelic
sector. We note that since prices in those yeas rapidly, the Israeli economy instated
wage linkage mechanisms, which automatically ireedaemployee wages in line with the
rise in the cost of living. These mechanisms akmeeresponsible for half of the increase in
the nominal wages in the said years.

Between 1993 and 1995, extensive wage agreememéssigned in the public sector,
resulting in very sharp wage increases and theageewages in public services being even
higher than in the private sector. Originally, thegreements were meant to correct general
distortions as well as distortions in certain sec{éor example, removing below-minimum
wages from the wage tables and improving the teathelative wages), but quickly
expanded to include the entire public sector. Theatgr the variance in the wage
agreements among the various working groups (grbypsinkings, occupations, etc.), the
greater the pressures for wage increases from tjvesgps, as eventually evidenced by a
real increase of more than 16 percent in the aegpaglic services wages within two years.
This development apparently led to private sectagevpressures, which increased due to
the erosion of wages relative to productivity ahd tlecline in the unemployment rate; the
pressures led to a very sharp increase in wagethanprivate sector until 2001—a
cumulative 23 percent.

The figures also show that the correlation betw#en wages in both sectors has
strengthened considerably since 1999, and have nagke or less fixed ratio ever since. A
similar picture emerges from the figures describimgw the wages in the public
administration developed in relation to the pubkkctor (A-2 and A-3 in the Appendix).

A more formal analysis, using long-term regressiamfirms the visible conclusion:
there is a correlation between the wages in battose Table 1 details the results of the
various models examined, and includes an explamafi@ach model, the coefficient of the

13 See the Bank of Israel 1994 Annual Report, Tatle .4
A promotion to a higher rank without a vacancytiattrank. For more information, please see the
Bank of Israel Annual Report for 2001, Box 2.3.
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explanatory variable (the real / nominal wageshm private sector), and an answer to the
question whether there is a cointegrative corrataltietween the two variables.

Table 1
The long-term correlation between wages in the puld and private sectors:

Long-term regressions

logf\L,,) =C + 4, - logfh,) +&,

C=log(C)

Model Real wage Nominal wage
Period 1980-2012 1990-2012| 1999-2012| 1980-2012| 1990-2012| 1999-2012
Number of observations 33 23 14 33 23 14
B,. - 1.27 0.95 0.83 1.01 1.03 0.98

- Long term coefficient| (g 103 (0.139 (0.083 (0.005 (0.025 (0.029
(standard deviation)
R-squared, long term 0.83 0.70 0.89 0.99 0.99 0.99
Is there a cointegrative No No Yes No No Yes
correlation (ADF tests) (0.009 (0.009

Short-term regressions

d(log@,))=5,-d(log,))+ 2.,

Model Real wage Nominal wage
Period 1980-2012 1990-2012| 1999-2012| 1980-2012| 1990-2012| 1999-2012
B,. . 0.83 0.91

: Short term coefficien (0.066 (0.109)
(standard deviation)
R-squared, short term 0.95 0.87

Since the standard stationarity differential (ADFugfnented Dickey Fuller) test has
low explanatory power, failure to reject the nutpbthesis may be misleadifignamely—
failure to reject the hypothesis that the varialslenon-stationary does not necessarily
indicate that the variable is non-stationary. Titexature thus offers another test—KPSS—
which examines a reverse null hypothesis, i.e., lilgpothesis that the variables are
stationary. It should be noted that in the fouresaghn which the hypothesis that the
variables were not stationary was not rejected, Higgothesis that the variables were
stationary was not rejected either. In other wortg also possible to conclude that the
residuals are non-stationary.

Figure 3 depicts the residual of the real publiocg@s which was derived from an
estimate of a binary regression of the long-terrfrom 1980 to 2012 (the model is
described in the second column in Table 1).

> "Because of the low test power, nonrejection efrihll hypothesis is probably often misleading"
(Wyplosz, 2013).
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Figure 3
Real wage in public services: Log of actual wageleg of expected wages, and the
difference between them (residual), 1980-2012
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The figure reflects the sharp increase in publict@ewages in relation to the private
sector as a result of the wage agreements that cameffect around the mid-1990s, and
the gradual erosion that began thereafter - uitl2 in public sector wages relative to the
private sector wages. The obvious decline in theatien size from 1999 reflects the
strengthening of the short-term correlation betwesges in both sectors, a statistically
valid strengthening (Table 1).

Having presented the background to the wage agrgsnseggned in the public sector
during the 1990s, we will now focus mainly on tharmer in which wages in both sectors
have developed since 1990.

3. The short term equations

a. Wages in the private sector

It is generally assumed that, in the long term,gioss wages of an employee in the private
sector are determined according to the average @&DEmployee. But when looking at the
short term—annual data—one finds that this assump$ not necessarily valid. The main
explanations for this are wage rigidity (particlyan relation to salary cuts), employment
rigidity, as well as labor market regulation—such the Minimum Wage Law—which
naturally adds rigidity to it.

Some of the factors affecting the development oftsterm wages in the private sector
are estimated econometrically in a paper by Lad Sassman (2005). In addition to the
labor productivity level, these factors include:

e The economy’s business cycles and rate of unemm@oym/Nhen the economy is in
recession, demand for labor is low, and unemploymien on the rise; these
developments undermine the bargaining power of erstkwho are therefore willing to
compromise on their wages. In contrast, when tlom@my’s growth rate is relatively
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rapid, unemployment declines, the demand for warkacreases, and the workers’

alternatives increase; therefore, upward wage pressare expected. Moreover, the

employees' monthly salary also depends on the nuofldbeir working hours, a figure
which increases during a boom and decreases its tingecline, according to demand.

e The cyclical nature of corporate profits: in redess (prosperity) there is pressure for
cuts (increases) in manpower costs. In additiolortderm changes in demand may
affect labor productivity. Finally, similarly to ¢hbusiness cycles in the economy,
corporate earnings’ cyclicality also affects thenmer of working hours and therefore
the wages.

e Supply shocks: shocks like the one generated lbyge wave of immigration will affect
wage levels; the effect of the shock will increakmng with its persistence and size.

e Policy changes, especially in tax rates or minimmages: these are likely to affect the
pressures for wage increases.

e Exceptional wage agreements in the public sectochSagreements may increase
workers’ bargaining power in the private sectordemmining the stability of the
relationship between employers and workers; tmgurn, will result in upward wage
pressures.

Based on short-term regressions, we found thathbage in public sector wages has no
effect on the change in private sector wagdsowever, each year between 1996 and 2001
there were very high growth rates in private segtages as well as in the wage level
(Figure 1). That is, the rate of private sector &vggowth over the years was higher than
expected, both in relation to labor productivitygiires 1a and 1b) and relative to wages in
the public sector (Figures 2a and 2b). Thus, it imagoncluded that the growth rate in the
private sector between these years was "too staagd"did not reflect the manner in which
fundamental economic factors developed over thabge

Therefore, it seems that the increase between 48862001 constitutes a response to
the generous wage agreements signed in the puetitorsin the mid-1990s. These
exceptional agreements sharply raised public se@zges, resulting in public sector wages
growing disproportionally relative to the growth wfages in the private sector, thus
undermining the stability of wages in the privatetsr!’ Private sector wages rose so
rapidly over these years, that even in 2012, re@dggwages in the private sector were not
higher than in 2001. This erosion may also be duthé rapid increase in recent years in
the participation rate, particularly since it oaeat among population groups with
potentially lower wage costs, and as a result efstiarp tax cuts which enabled an increase
in employee compensation without increasing theleyep's cost-®

b. The short-term correlation between the wage attihe public and private sectors

In this section, we examine, statistically, theesgith and significance of the short-term
correlation between public sector wages and prisatéor wages, and its development over

'8 Short term regressions of the differential typailar to the pattern presented at the bottom of
Table 1. The regression results are not includedarpaper, but may be obtained from the author.
" We shall return to this point towards the end té paper, in the section dealing with the
exceptional wage agreements in the public sector.

18 Eor more information, see Box 6.1 in the Banksoél Annual Report for 2010.
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the study period. To this end, we will exclude tinst two variables from their long-term
trend, since both are 1(1).

There are several ways to exclude the long-termdtfeom a variable. In light of the
basic development path of the real wages in battoee- i.e., a relatively sharp rise at the
beginning of the period, followed by stability (Eig 2a) - we will exclude the variables
from a linear trend and a quadratic trend (botmiébto be highly significant).

Figure 4 shows the development of the wages lessréind in the public sector, private
sector and public administration. It seems that,thyy end of the 1990s, there was no
correlation between the short-term developmenhefwages in the two sectors; the wages’
development reflected the generous wage agreensegiied in the early 1990s in the
public sector, while at the same time, the subs@gslearp increase in private sector wages,
which was apparently affected by these agreemelaisever, since then, the gap between
the two sectors reflected the average of the lengrigap between them (Figure 2b), and a
strong and stable short-term correlation develdpdieen the wages in the two sectors.

Figure 4
The development of wages, detrended (log), 1990-201
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Table 2a shows the correlation between variablear®n's correlation coefficient) in a
temporal and rolling manner. Each row is one yeathér, and the final year - 2012 -
remains constant. The middle column representsahtemporaneous correlation, the left -
the time-lagged correlation when the private settads, and right - the time-lagged
correlation when the public services sector ledddle 2b presents similar data, but this
time, each row represents a fixed period of thirtgears, throughout the period under
study. This table also provides statistical condition to the argument that there was no
short-term correlation between the wage paths eftébo sectors at the beginning of the
study period, but - over the years - a correlatias created and strengthened gradually.
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Table 2a
Correlation coefficients between wages (detrendedh public services and private
sector, decreasing period, 1990-2012

Private sector Contemporaneous:;P ublic

lead: correlatior services lea
Ye ars
1990-2012 -0.13 0.21. o.14
1991-2012 -0.13 0.20 0.14
1992-2012 -0.13 0.20 O.14
1993-2012 -0.15 0.21 0.11
1994-2012 -0.14 0.19 -0.00(P
1995-2012 -0.06 0.21 0.02
1996-2012 0.08 0.38 0.2Pp
1997-2012 0.19 0.62 0.36
1998-2012 0.222 0.73 0.4p
1999-2012 0.22 0.76 0.42
2000-2012 0.23 0.76 0.5

Table 2b
Correlation coefficients between wages (detrended) public services and private
sector, fixed period, 1990-2012

Private sector Contemporaneous:;P ublic

leads correlation services lead
Ye ars
1990-2002 -0.18 0.13 0.1p
1991-2003 -0.17 0.19 0.15
1992-2004 -0.14 0.20 0.17
1993-2005 -0.13 0.21 0.14
1994-2006; -0.122 0.17 -0.0L
1995-2007 -0.03 0.19 -0.01
1996-200¢; 0.15 0.38 0.1
1997-2009 0.31 0.69 0.36
1998-2010 0.35 0.82 0.4'b
1999-2011 0.29 0.81 0.44
2000-2012 0.23 0.76 0.51L

The two tables validate the picture that emerges fFigure 4: The strong and short-
term correlation between public sector wages aivbigr sector wages began to emerge
only in the late 1990s. The table also suggeststtigacontemporaneous correlation is the
highest of the three. It was found that the trenfighe results in the tables (i.e., not
necessarily the numbers themselves) were highlystolthey remain the same whether the
public sector wages are replaced by the public adtnation wages, whether the research
period is expanded to include the 1980s or the wage deducted by the GDP prices rather
than by consumer prices.
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It should be remembered that the correlation damsnecessarily indicate a causal
correlation. For example, it may be possible tinat high correlation reflects a common
cause for the two variables, i.e., they could tmttorrelated with additional variabls.

It is natural to examine whether the cause is tisness cycle. Excluding the trend from
the last two variables counteracts its simultanezftexts on the wages in both sectors. To
strengthen the hypothesis that the correlation ageg implies a correlation beyond the
state of the business cycle, we will examine theetibgpment of the changes in the residuals
of the wages in both sectors, with the explanat@anyable in the regression being the per
capita GDP in a given year, in addition to the atle trend of the wages. The results are
presented in the two following figures.

Compared to the correlations without controlling tiee growth rate (Tables 2a and 2b),
the correlation between the wages in the two seot@s weakened as expected (by an
average 30 percent), but remains high (Figure Bg Weakening specifically explains the
correlation between the state of the business cyeld the wages in the public
administration and the public sector.

Figure 5
The development of the wage residuals net of GDP ditrend (log), 1990-2012

—e— Private sector —m— Public services Public administration

When we examined only the last thirteen years (€ig8) we found a similar
phenomenon: the correlation between the wages wedkeompared to the correlation
without controlling for the GDP per capita, but @med high—0.48 between the wages in
the public administration and the wages in thegigwsector, and 0.35 between the wages in
the public sector and the wages in the privateosedthus, the correlation between the
wages in the two sectors is beyond the state obtisness cycle, and the latter explains
about a quarter to one-third of the total correlatbetween them since the beginning of the
previous decade.

% We emphasize that the study is not necessariljguies to examine the causal correlation
between the two variables. Even if we find ther@ascausal correlation between them, this does
not contradict the finding that the correlationviee¢n them has been considerably strengthened
since 1999.

16



Figure 6

The development of wage net of GDP (log), 1999-2012
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c. Causality tests

In this sub-section, we will conduct causality se&ir the average wages per employee

position in the two sectofS.According to the common methodology, we will exaenthe

direction of the causality using the Granger Catysdlests, product of the VAR model,

and set the number of time-lags in accordance adtepted statistical tests (AIC, LR, SC).

According to the null hypothesis, varial{edoes not cause variab¥gi.e., if the hypothesis

is rejected, variablX causes variablg.
Table 3 lists the results of the various models.

Table 3
Causality tests*
Public wage a Private wage
Detrended factor in a factor in Number of
Model Period Real/Nominal wage private wages public wages lags
P.Value P.Value

Public wage, Private wage 1980-2012 Real No 0.00 0.37 2
Public wage, Private wage 1980-2012 Real Yes 0.00 0.10 2
Public wage, Private wage 1990-2012 Real No 0.04 0.34 2
Public wage, Private wage 1990-2012 Real Yes 0.16 0.71 2
Public wage, Private wage 1999-2012 Real No 0.29 0.00 3
Public wage, Private wage 1999-2012 Real Yes 0.00 0.00 3
Administrative wage, Private wage 1990-2012 Real No 0.00 0.11 2
Administrative wage, Private wage 1990-2012 Real Yes 0.01 0.73 2
Administrative wage, Private wage 1999-2012 Real No 0.02 0.00 4
Administrative wage, Private wage 1999-2012 Real Yes 17 0. 0.00 4
Administrative wage, Private wage 1990-2012 Nominal No 0.08 0.35 4
Administrative wage, Private wage 1990-2012 Nominal sYe 0.02 0.79 2
Administrative wage, Private wage 1999-2012 Nominal No 0.00 0.0%5 4
Administrative wage, Private wage 1999-2012 Nominal sYe 0.00 0.01 4
Administrative wage, Private wage, including price$990-2012 Nominal No 0.34 0.58 2
Administrative wage, Private wage, including price$990-2012 Nominal Yes 0.02 0.86 2
Administrative wage, Private wage, including price$999-2012 Nominal No 0.14 0.39 3
Administrative wage, Private wage, including price$999-2012 Nominal Yes 0.11 0.17 2

* When the test begins in 1999, the number of olzgems is borderline low.

%% |n this subsection, we go back to using Nationaltance files.
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The results presented in the table are at sigmiéeavhich allows the rejection of the
null hypothesis. To illustrate the point, the numbBed4 in the third row means that the
hypothesis that wages in the public sector do ffetiathe wages in the private sector can
be rejected at a significance level of 4 percehat(is, they do affect them). The table
statistically confirms the picture that emergesnird-igure 4. When considering the
development of wages in both sectors from 1980@nf1990, we find that wages in the
public sector are leading the development of wagéise private sector; this finding is seen
in most models, so it can be said it is robust.t@nother hand, we did not find that the
private sector wages lead the development of pdaator wages. These findings change
when the period is reduced and the correlationgxaeined from 1999 onward. From that
year on, wages in both sectors affect each otkevelopment. Moreover, when taking into
account the short term only, the finding that thegie sector wages cause the development
of the public sector wages is made even more steody well-based than the reverse
finding. It can therefore be concluded that in #890s, the development of public sector
wages led to the development of wages in the @igattor, but in recent years, wages in
both sectors have been moving in tandem and eéattathe other.

4. Characteristics of employees in the two sectoover time

So far, we have examined the correlations betwkergtoss wages per employee in the
two sectors, i.e., irrespective of the differenilbesveen the characteristics of the employees
in each sector. This study does not address the wyag, excluding the characteristics,
between the two sectors and its development owegélars. But nevertheless, we wish to
examine whether the correlation we found betweergtiess wages in the two sectors also
exists between the wages when employee charamierse excluded.

To do this, we use the income surveys from theistligears (until 2011) to estimate
Mincer Regressions, separately for each year, egeession for the monthly wages and
one for hourly wages, once with additional explanatvariables and once without them.
We shall limit the employee population to ages 8% and to employees who worked at
least 10 hours per week. The notable explanataigias are: gender, years of education,
age and squared age.

log(w; ;) =y, - PS+¢;,
log(w;,) = BX, + 4, - PS+ ¢,

The previous sections have, in fact, shown thais stationar§? and that there is a
cointegrative correlation between the wages oftilee sectors. The main idea was to test
(1) whether); is stationary - whether the wage gap betweenwioesectors has no long-
term trend even when excluding the differenceshamdémployees’ characteristics; and (2)
whether the differential between the estimated emland the dummy variable "public

%I This is contrary to the findings presented in phevious sections regarding wages per employee
position, which are based on the National Insurdites

2 The correlation coefficient between (1) the anrakfficient of the variable "public sector" in
the single-variable regression and (2) the relatietween the wages per employee position in the
public sector and the private sector wages (Figbdeis 0.85 in the case of hourly wages and 0.78
in the case of monthly wages per employee.
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sector" is stationary—i.e., whether the differentl@etween the gap excluding the
characteristics and the gross gap has no longiternd.

In both cases, the answer was negative, but iauwscplarly evident in the case of the
differential: over the years, there is a clear dr@m the public sector of a decrease in the
differential between the conditional wage premiund éhe unconditional wage premium
(this applies to both the monthly wages and howdges) - see Figure 7. That is, the gap
between the wages excluding the characteristicxlhasged over time to the detriment of
public services, since the extensive wage agreenvegre signed in the early to mid-1990s.

Figure 7
The gap between coefficients in the wage and busstecycle equations in Israel, by
year, 1991-2011
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Figure 7 suggests that (a) the average of chaistaterof employees in the public sector
relative to the private sector has improved (imteiof their economic cost, for example,
because they have become more educated than employthe private sector), or that (b)
the return on the characteristic of the public @eemployees has been eroded relative to
the return on the characteristics of employeebérprivate sectét, or (c) both conclusions
are correct.

To test this, we decompose the differentials betwt® wages in the two sectors
according to the methodology of Oaxaca, 1973. lEi@ushows the processing of the results
of the decomposition, displaying the average howdge in the public sector, the average
hourly wage in the public sector if the characterssaverage in the public sector were
identical to the average characteristics in thegbel sector (and the coefficients would
remain as they are in the public sector), and tharlin wage in the public sector if the
coefficients of the public sector characteristiesravidentical to those of the private sector
(and the characteristics would have remained theesas they are, in effect, in the public
sector).

% When running a Mincer Regression that is commothéopublic and private sectors in tandem
with a dummy variable for the public sector, iassumed that the return on the characteristics, i.e
the parameters, are identical in both sectors;thatdif they have undergone a differential change
over the years, it will be reflected in the valdelee dummy variable.
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The gap between the actual wage developments andwer line represents the effect
of the characteristics on the development of thgengaths in respect of the employees in
the public and private sectors. The positive ggpe®ents the fact that, on average, the
characteristics of public sector employees haveaghan advantage over the characteristics
of the private sector employees. The charactengtit the most significant improvement is
the average level of education.

Figure 8
Public sector wages and a breakdown into charactesiics and coefficients, 1991-2011
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By contrast, since 2003, the gap created betweendtual development of wages in the
public sector and public sector wages with the famehts of the private sector, represents
the coefficients’ effect; as a result, it can bedaded that beginning in 2003, the returns
on private sector characteristics increased r@divthe returns on characteristics in the
public sector. The most significant increase is rig®irn on education (see also Mazar,
2012) and the negative premium of women relativenen (see also Mazar and Peled,
2012). Figure 9 shows these developments overdhesy

Figure 9

Women and years of schooling: The gap between theiyate sector coefficient and the
public services coefficient, 1991-2011
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The distribution of occupations in the two sectfigure 10) tells us that, starting from
1997, the percentage of college graduates and raenag relatively high-paying
occupations - has increased in the private sectmmerthan in the public sector. When
examining the change in both sectors’ return oncation while taking into account the
distribution of occupations, we find that the irese in the private sector is less significant.

Another possible explanation for the relative daseein the return on education in the
public sector vs. the private sector stems fromf#ot that the public sector encourages
higher education among its employees and, in fpays some of them for it as a
compensation component. This mechanism increasesuipply of educated employees in
the public sector but also reduces the return arcadn relative to the private sector.
Further discussion from a microeconomic point @iwis beyond the scope of this study.

Figure 10
Distribution of occupations in the private sector ad in public services, 1997 and 2011
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Figure 7 shows the years considered to be a recepsriod in Israel. According to the
figure, the deviations from the general downwamhdr cannot be characterized in the
context of the business cycle; for example, the 1208 economic downturn was
characterized by a continued decline in premiumsvark in the public sector, as was the
subsequent growth period.

5. Wages in the public sector in the short term, @ording to public administration
wages

a. Wages in the public sector in the short terncpagding to public administration wages

This subsection analyzes the path of the publictoseavages using micro data

(administrative wage files) on wages in the publbitninistration (the central government).
This includes an average of about one hundred #msl®bservations per year. Public
administration is one of the arms of the publictee@and the development of its wages is
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representative of the development of wages in thigeepublic sector: between 1990 and
2012, for example, there was, respectively, a @®80.79 correlation between the rate of
change in the nominal and real wagé®d) of employees in the public administration and
the rate of change in the nominal and real waggaubfic service employees (see Figures
A-2 and A-3 in the Appendix).

In the short term, public sector wages are detexthiny wage agreements and wage
creep. Wage creep stems from two factors. Firstagomatic return on tenure, which
forms part of the wages tabfe second, promotion or a change in rankings orlleve
(occupation) of workers who remained employed.

According to Mazar’s estimate (2007), when otheraldes remain constant, each year
of tenure increases wages in the public sectombgvarage of 0.6 percefitThe said study
estimated the net return per year of tenure seggradnd the estimation results are
presented in Table 4, Column C—it appears thatréigrn on tenure increases to some
extent over time. A promotion has an average retfiabout 7 percent (Mazar, 2007).

On average, 22 percent of the workers who remaéngaloyed are promoted each year,
a figure which has decreased over time (Table 4yr@o D). The change in ranking has a
yield of 5.6 percent (Michelson, 2012), and eachry®n average, the ranking of 3.5
percent of the employees changes. If we multiptydércentage of promoted employees (in
a particular year) by the return on promotion, add to that the product of the percentage
of employees changing rankings (in a given yeanhigyreturn on ranking, we will get the
overall yield on promotion (for a particular yeaee Table 4, Column E). Thus, wage creep
leads to an average annual increase of 2.3 percém real wages of workers who remain
employed (Table 4, Column F) and 75 percent of thigease is due to employee
promotions. The decrease, over time, in the peagendf employees being promoted was
also reflected in a downward trend in the growtie i@ wages of workers who remained
employed, and since 2003, their wages have inaldagan average of only 2 percent.

The wages of all employees in a particular yeanas affected only by the wages of
workers who remain employed, but also by the |efelages and scope of the employees
recruited during the year by the public adminisbrat(on average, 11 percent of the
employees in a given year were not employed bypth®ic administration in the previous
year). The new employees often join for wages @natrelatively low compared to those of
the workers who remain employed (their wages awergput 72 percent of the workers
who remain employed and about 81 percent of theewawf employees who left the
previous year), causing the real wages of all eyg@e to grow over the years by an
average of 1.25 percent per year - lower than niceease in the wages of workers who
remain employed (3.9 percent per year).

In addition, the wages of both the workers whoaenemployed and of newly recruited
employees is affected by wage agreements, colieativindividual, signed during the year
between the employees and their employers. Thigdystassumes that the residual
unexplained increase in a particular year in thgesaof workers who remained employed

4 The salary table links the employees' base satatheir rankings (which correspond to their
professions), their level and tenure; the baseysatmstitutes about 40 percent of their gross wage
(on average, across all rankings).

%5 Assuming the return, in percent, on promotion haischanged over time and has not changed
since 2007.
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are due to wage agreemefft’ Over the years, wage agreements have given steady
employees an average real growth rate of 1.8 pepsgrannum; and with wage creep, they
have brought the total increase in real wages akers who remained employed to 4.1
percent per year - a rate that is very similarhe tvage growth rate of workers who
remained employed in the economy as a whblewas also found that wage agreements
are responsible for about one third of the totakease in real wages of all employees
during the period under study.

Table 4
Real growth in wage in public administration, 19912012

A (B) © ()] (5] (B=(S)+(E) (©)=(B)-(F)
Totalreal Total real growth in Wage creep Wage agreements
growth in  wages of workers Total of workers (residual of change
wages of who persist in Return to Percent of return to who persist inin wage that other

Year all workers employment tenure promotions promotionemployment factors don't explain
1991 0.84 3.42 0.37 0.24 1.7 2.1 1.3
1992 -5.75 -3.61 0.41 0.21 1.5 1.9 -5.5
1993 2.87 5.36 0.48 0.29 3.4 3.8 1.5
1994 17.01 19.40 0.29 0.51 3.7 4.0 15.4
1995 -0.29 2.90 0.36 0.29 2.1 2.5 0.4
1996 5.93 8.19 0.47 0.31 2.3 2.8 5.4
1997 -3.41 -1.42 0.55 0.30 2.2 2.7 -4.1
1998 -1.47 1.22 0.51 0.27 2.0 2.5 -1.3
1999 -1.34 1.61 0.49 0.23 1.8 2.2 -0.4
2000 2.12 4.48 0.52 0.16 1.3 1.9 2.9
2001 6.20 9.18 0.61 0.20 1.7 2.3 6.8
2002 1.15 4.07 0.72 0.21 1.6 2.3 1.9
2003 -8.93 -6.26 0.79 0.20 1.5 2.3 -8.6
2004 3.98 4.87 0.74 0.17 1.3 2.1 2.4
2005 3.67 5.81 0.82 0.16 1.2 2.1 3.4
2006 3.33 5.21 0.74 0.18 1.4 2.1 3.1
2007 -1.92 3.66 0.69 0.17 1.3 2.0 1.7
2008 0.99 4.32 0.70 0.16 1.3 2.0 2.3
2009 -2.21 -1.76 0.71 0.16 1.3 2.0 -3.7
2010 -0.07 3.17 0.65 0.16 1.3 2.0 1.2
2011 2.03 5.75 0.67 0.17 1.2 1.9 3.8
2012 2.72 5.44 0.91 0.16 1.2 2.1 3.3

Annual average 1.36 3.88 0.61 0.22 1.73 2.34 1.51

There is a very high correlation (correlation cmadint of 0.97) between the calculated
height of the wage agreements and the rate of ibwdrange in the wages of all public
administration employees. This high correlatiordig to the relatively small number of
newly-recruited employees; but it mainly stems frthra fact that the wage increase is not
the result of the wage agreements—namely, incréase¢o promotion and tenure—there is
low variance, which is hardly affected by exogentactors during the period under study

® Some of the changes under the heading of "wageeammts" resulted from the indexation

mechanisms (to the Consumer Price Index) that wadely used in the 1990s in the public sector
and/or from inflation surprises. Compounding these one-off payments paid by public sector
employees in certain years (for example, to hedpdiate budget in 2004—2005, 2009 and 2012),
one-off payments designed to compensate for wagsiogr and other processes bearing lower
weight.

2 While in some years, such as in the early 1990gl@yees received promotion as part of the
implementation of wage agreements; but even ifake that into account, the results’ trend would
not change.

?8 Based on the income tax files of workers who géesiin employment for 1999-2011.
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(except for the decrease in the rate of employessgbpromoted over the years). A
possible conclusion may be that the public sectagevcreep is a stabilizing factor in the
economy, which contributes to smoothing businesdesy On the other hand, the said
correlation shows that the path of wage agreensnte 1999 is responsible for the high
correlation generated since then between the waties pn the public and private sectors
(for more information on wage agreements, see dhewing subsection).It is possible to
display, in an analytical manner, the sources efititrease in the wages of public sector
employees:

All: total number of employee§SW workers who remained employetW newly
recruited employeeg\: percentage of newly recruited employees.

Wi i1 = A 'Vvsw,ul + (1- AWy, 1 =

= A (L4 6)Wey + L= AW,y 1,

V@I 1 _ A- (1+_§)V\_/SW,t N 1- A_)VVNW 1
W ¢ WAII t Wi ¢

W,
=A-(1+6) = Wows + (1-A)
WAII t WAII t

1+ =(1+ Promotions) (1 + Agreements) (1 + Tejture

That is, the total increase in wages of workers wdmained employed in a particular
year is equal to the product of the promotion, tenncrement and wage agreements.

It is worthwhile noting another figure: Despite tharious mechanisms used to
determine the wages in the public sector, and teedhe variety of factors involved,
starting in 1990 the average wages per employdeipublic administration has risen at an
average rate of 1.5 percent per Y&asimilar to the increase in long-term productivitgr
employee, i.e., the labor productivity in the eamiygabout 1 percent per year).

b. Public sector wage agreements

In general, wage agreements are nominal, and gnedidue to inflation forecasts in the
near term. To calculate the nominal increase duthdéoagreement, we shall add the real
increase in employees' wages and the actual chartge CPI in the same year. Each year,
the Ministry of Finance publishes its inflation éoasts for the coming yerIf we deduct

the annual inflation forecast from the value of theminal agreement, we get an
approximation of the real increase as a resulhefglanned agreement. Another way to

29 1.4 percent if the rate increase is calculatefolimys:

TR e
2012 -1990
Wreal 2012 J

Average _ Annual _ Increase = [ -1/-100

real 1990

%0 Whether in the proposed budget, or the budgetrrégself, or in the annual report of the State
Tax Revenues Administration.
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look at the planned real agreement is to seeat sheme of the actual real agreement and
the differential between the actual inflation ahd inflation forecast.

The wage agreements can be divided into two: sggmf wage agreements and regular/
current wage agreements. In this study, the wageeatent is considered significant if its
real effect in absolute value is greater than phirsds one standard deviation of the wage
agreements, 4.8 percent, of the average real grstgthming from the wage agreements,
1.51 percent. Figure 11 depicts the real increasie wages of workers who remained
employed as a result of the wage agreements, divilding the agreements into significant
and regular ones.

Figure 11
Significant and regular wage agreements: The reahcrease, 1990-91 through 2011-12
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The significant wage agreements

From time to time, the public sector is forced ignssignificant wage agreements, both out
of a desire to emulate the trend line of the pavsgctor wages and to compensate for the
erosion in real wages as a result of steep prieases, such as those prevalent in the early
1990s and even more so in the 1980s. Since the ewailsignificant agreements is very
small - i.e., they provide very few observationshis argument cannot be examined
statistically. For this reason, we will attemptdiearacterize each of the significant wage
agreements by four temporal components in compatizdheir long-term average: (1) the
average public administration wages compared t@taeage private sector wages; (2) the
state of the business cycle in yefirsl, as reflected in the per capita growth rate; (@) t
fiscal situation in years t-1, as reflected by the current deficit, and (4) ghewth forecast

for the coming year (Table 5).
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It is possible to deduce from Figure 11 that thesthsignificant wage agreement in the
public sector was signed in the early to mid-1986s more information on the topic, see
Section 2.)

Assumption IlI
Wage agreements are a function of the governmédiaitde the previous year, the business

cycle, the ratio between public sector wages andigr sector wages in the previous year,
and inflation expectations.

AW;  (Agreements= f{Deficitt_l, BQ,%JMJ

Table 5
Characteristics of significant wage agreements, 19992 through 2008-09
Ratio of average wage Gap between real wage growth

Real wage Planned in public administration rates in public sector and Growth  Growth

agreement real wage to average wage in private sector in the 5 years per forecast
Year in actuality agreement private sector before the agreement (%) Deficit t, t-1 capita  for t+1*
1991-92 0.1 9.3 1.40 3.5% 5.0 17 6.6
1993-94 14.0 19.5 1.40 13.6% 5.2 2.4 5.3
1995-96 2.4 2.7 1.45 17.5% 41 41 4.8
1996-97 2.6 -6.7 1.47 21.8% 5.3 3.4 4.4
2000-01 5.7 4.4 1.42 -4.6% 2.6 3.3 4.4
2002-03 3.1 -8.4 1.48 -13.0% 5.6 -1.2 0.2
2008-09 -3.3 -2.0 1.49 -0.7% 41 0.5 11
Average 1.87 1.47 1.468 3.99 2.0 3.75

Several main conclusions arise from the table:

¢ All public sector wage agreements moved in the sdingetion - i.e., narrowing the gap
between the public sector wages and private seages - with the exception of wage
agreements signed between 1991 and 1992. To dtestbetween 2000 and 2001 the
public sector wage agreements increased the reggsvaf the workers who remained
employed by almost 7 percent (the planned increese smaller), since the average
wages in the public sector eroded in relation ®dkierage wages in the private sector.
This was reflected by the fact that five years ptiothe agreement, the average wages in
the public sector increased at a lesser rate theavterage private sector wages, by five
percentage points. Between 2002 and 2003, the ragrés reduced the real wage
agreements in the public administration by 8.5 @er¢the plan was to reduce it by a
greater percentage), both due to the recessiorbacaluse wages in the private sector
fell sharply and caused the average wages in thécpadministration to be higher than
the average of the long-term correlation betweemth

e The most significant wage agreement in the puldta was signed between 1993 and
1994. Wage agreements in 1993-94 and 1995-96 wahefiscally exceptional and
signed against the backdrop of a relatively higarage deficit (but temporary - due to
the large wave of immigration). Both were signedimy a period when per capita
growth rates were higher than average in the sfugexiod. The 1995 to 1996 wage
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agreement formed against the backdrop of the excegptwage agreements signed in
the public sector in the preceding period, whickuhled in an average increase of more
than 20 percentage points in the public sector wagenpared to the average wages in
the private sector.

All significant wage agreements were pro-cyclicaheyt include wage increases
(decreases) during growth (recession). This is ype&ed outcome given the deficit
targets and taking into account the fact that #sfecd is counter-cyclical as are private
sector wages: in boom periods—private sector waggease, the deficit shrinks, and
the government can raise wages in the public seitae the deficit does not impose
limits. This conclusion also applies to the growttpectations for the following year,
with the exception of the agreement signed betwl®®1 and 1992, which included the
expectation that in 1992, the economy would grova a¢latively high rate. The wage
agreement signed between 1996 and 1997 was exuaptib was anti-cyclical and
resulted from an adjustment program formulatedofaihg a budgetary crisis. The
agreement reduced the real wages of public sentplogyees despite the fact that the per
capita GDP grew at a higher rate than the econolf@y/srage) long-term growth rate,
and despite the fact that the inflation expectatigiven at the time for the coming year
were also higher than the long-term rate. Thisrégaupports the claim that wage
agreements signed in previous years were quitergesieand the government was
forced to take a small step back and reduce regesvaf public sector employees,
although the economy grew at a higher rate ane theass no pressure to reduce wages -
except for the pressure caused by the high defitiich resulted mainly from previous
agreements.

When taking into account the planned wage agreeraémér than the actual agreement,
most findings are strengthened. To illustrate, dbtial inflation rate in 1994 stood at
almost 15 percent, compared to a forecast of 9epéravhich eroded the significant
wage agreement signed at the time. In 2003, pdeebned unexpectedly, leading to a
decline in actual wages that was smaller than égdetn other words, wage agreements
signed that year were meant to decrease publiorseeiges more than they actually did,
but the unexpected price decrease weakened thedt & Two years 2001 and 2009 are
an exception to the rule. In 2001, actual inflatiwsas lower than the forecast, so the
actual wage agreements were more extensive thaplaémmed agreements. In 2009,
actual inflation was higher than expected, andetioee the real effect of the wage
agreements strengthened, leading the real wagemployees to fall at a greater rate
than expected.

6. Summary and questions for further study

This study examined the correlations in Israel leetwwages in the public and private
sectors since 1990. The study found that, althdlighwo sectors use different mechanisms
to determine wages, there is a long-term (cointegacorrelation between wages in the
two sectors, and the correlation has particulamgngithened since 1999. From that year,
the correlation coefficient between the wages i tivo sectors is high and statistically

*n this case, the salary reduction was temporadyveas the result of a highly exceptional budget
deficit. This explains why the planned wage reductvas higher.
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durable. Causality tests show that, since 1999%etisea bidirectional correlation, although
the hypothesis is that public sector wages arectaifie by the private sector wages is
characterized by greater durability. It appeard, tbaor to 1999, public sector wages
affected the wage path in the private sector, siiee private sector wages increased
significantly following the public sector wage agments signed in the mid-1990s (this
increase has even intensified in 2000 and 2001ddheom bubble years).

When we took into account the differences in tharatteristics of public service
employees and private sector ones, we found thaltcpsector wages eroded compared to
wages in the private sector since the signing efetktensive public sector wage agreements
in the 1990s.

It was also found that the public sector wage agesds strengthened the short-term
correlation between the wages in the two sectand, that there is a 0.97 correlation
between the total change in employees' wages irptitdic administration, and a 0.67
correlation between these wages and the total ehangages of private sector employees.
On the other hand, the wage creep in the publicirddtration is characterized by low
diversity and thereby contributes to stabilizing thusiness cycles in Israel. Overall, the
wage agreements are responsible for about one dhitlae total increase in real wages of
all public sector employees during the studied y&he significant wage agreements in the
public administration were, for the most part, pyalical and in line with the state’s
current deficit.

To complete the picture conveyed by this papewxoitild be worthwhile to examine the
employees' pension track—defined benefit or defimedtribution. Employees under
defined benefit pension plans accumulate 2 peroéntheir wages per year of work,
reaching an average of 70 percent of their totErgathe accumulation is part of the
employees’ wages and benefits. Employees undeneatefcontribution pension plans,
however, set aside a portion of their salary eaohtmtowards a long-term reserve which
they will be able to use during retirement. Sinkbe beginning of the previous decade,
public sector employees are transferring from defilenefit pension plans to defined
contribution ones, and currently all employees ijainthe public sector join the defined
contribution track. (Some employees voluntarily mdrom the defined benefit track to the
defined contribution one, for example, when movifigm a collective employment
agreement to an individual one.) The transitionmfrthe defined benefit to the defined
contribution track places the pension conditionghe two sectors, as discussed in the
study, on par, meaning that the net wages per @uactor employee has decreased.
Therefore, the transition of public sector empl®yé® defined contribution pension plans
has affected the wage gap between the sectorsit®dlsp importance of this topic, it is
beyond the scope of the current study. Furtherysgideeded in order to examine how this
change has affected the wage profile of publicasemnployees and the movement between
the sectors.
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Appendix

Figure A-1
Simple model of the economy with two sectors, priva and public
Private
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wage Public wage
sector
wage Ls
w? \ /
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N\ \ b
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Private sector employees Public sector employees Total employees in economy

The figure presents a positive demand shock to@yepk (in labor productivity) in the private
sector.

Figure A-2
Real wage per employee post in public services apdblic administration, 2012 prices,
1990-2012
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Figure A-3

Ratio between average wage per employee post in pigtadministration and the
average wage per employee post in the private seGt@990-2012
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