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ABSTRACT

From the beginningof the 1970s until the recent roundof negotiations in 1993, the
processofwage determination in Israel's public sector underwent two major changes:
(a) There was a gradual shitf rfom centrally determined uniform wage increases in
collective agreements with professional unions to independently negotiated increases
in each agreement. (b) Policies involving strict wage restraint were introduced by the
collective agreements. These changes in the process of wage determination affected
the structure of wages in Israel's public sector in two distinct ways: First, there was
greater differentiation between the basic wages of professional groups as determined
by the collective agreements. Second, in response to small wage increases rfom
collective agreements which would have led to a considerable erosion of real wages,
the determinationofwages at lower levelsof negotiations increased in importance. At
these levels, mechanisms meant to circumvent the restraint imposed by the collective
agreements expanded rapidly. The main mechanisms were wage supplements paid to
particular groups of employees or individuals, and accelerated promotion. These
mechanisms soon became as important as the collective agreements in determining
public sector wages. Lowlevel and less formal negotiations increased wage
dispersion among different professions, and between employees performing similar
tasks within each profession. Initially, the increase in dispersion might have
contirbuted to a more lfexible wage structure, through greater responsiveness to
market forces as well as to individual motivation and performance. These mechanisms
gradually lost their advantage as an instrument for rewarding a few employees at a
low cost, and spread indiscirminately among more employees with rising outlays.
More important, wage differentials grew until they were no longer functional and even
became detirmental to labor relations and output.

The paper descirbes the growthof the mechanisms which partly replaced collective
agreements in determining wages, quantifies their effect on the growth of total wages
and wage dispersion, and attempts to assess the damage caused to the public sector by
these mechanisms, and by excessive dispersion, in particular. Underlying the analysis
of wage dispersion is an ad hoc model of wage determination in the public sector
which focuses on the concept of an internal laobr market and the negative relation
between centralized wage determination and dispersion.
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1. INTRODUCTION

From the beginningofthe 1970s until the recent roundof negotiations in 1993, the
processofwage determination in Israel's public sector underwent two major changes:
(a) There was a gradual shitf rfom centrally determining uniform wage increases in
collective agreements with professional unions to independently negotiated increases
in each collective agreement. (b) Policies involving strict wage restraint were
introduced by the collective agreements. These changes in the processofwage
determination affected the structureofwages in Israel's public sector in two distinct
ways: First, there was greater differentiation between the basic wagesofprofessional
groups as determined by the collective agreements. Second, in response to small wage
increases rfom collective agreements which would have led to a considerable erosion
of real wages, the determinationofwages at lower levelsof negotiations increased in
importance.At. these levels, mechanisms meant to circumvent the restraint imposed by
the collective agreements expanded rapidly. The main mechanisms were wage, K

supplements paid to particular groupsof employees or individuals, and accelerated
promotion. These mechanisms soon became as impotrant as the collective agreements
in determining public sector wages. Lowlevel and less formal negotiations increased
wage dispersion among different professions, and between employees performing
similar tasks within each profession. Initially, the increase in dispersion might have
contributed to a more lfexible wage structure, through greater responsiveness to
market forces as well as to individual motivation and performance (OECD, 1993).
These mechanisms gradually lost their advantage as an instrument for rewarding a few
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employees at a low cost, and spread indiscirminately among more employees with
irsing outlays. More important, wage differentials grew until they were no longer
functional and even became detirmental to labor relations and output.

The purpose of this paper is to descirbe the growth of the mechanisms which
partly replaced collective agreements in determining wages, to quantify their effect on
the growth of total wages and wage dispersion, and to assess the damage caused to
the public sector by these mechanisms, and by excessive dispersion, in particular.
Underlying our analysisof wage dispersion is anad hoc modelof wage determination
in the public sector which focuses on four main aspects:

A. The concept of an internal labor market

Public sector employees remain in the same placeof work for a long time. Atfer an
initial tiral and error period, labor mobi'hty into and out of the sector is low and is not
greatly affected by fluctuations in wages. Thus, most employees are in careers which
might extend throughout their entire working life. In addition, the typical public sector
employer is not guided by proift considerations. The shortterm impact of market
forces on wages in the sector is therefore rather limited. Large deviations of wages
rfom what could be regarded as the equilibirum wage i.e., wages determined by a
human capital model, might be quite common and prevail for extended peirods (for a
recent contirbution on internal labor markets in the business sector, see Baker, Gibbs,
Holmstrom, 1994a and 1994b).

B. The negative relation between centralized wage determination and dispersion

Several studies have attempted to measure the centralization of wage
determination (Calmfors, 1993). Centralized bargaining tends to reduce the effect of
local placesofwork on relative wages that are not warranted by differences in human
capital. One explanation could be the high costs of deviation rfom the norm for a
small local union. Although there are exceptions (e.g., Austira), Rowthorn (1992)
found that in 17 developed countires the greater the centralizationof wage bargaining,
the lower the wage dispersion (see Holmlund and Zetterberg ,1991; Rowthorn, 1992).

C. Decentralized wage determination generating wage dispersion not warranted by
market forces

Decentralized bargaining at local levels or between different professional groups or
even individuals will give irse to substantial wage dispersion. At ifrst, the increase in
differentials might reflect policies aimed at making wage determination more flexible
and enhancing productivity (OECD, 1993; Barth and Zweimuller, 1995). However,
the differentials could eventually become excessive by not being related to human
capital or effort, i.:e., they are nonfunctional. Differentials with no functional
justiifcation are a consequence of some form of "insider power", not stirctly
dependent on lower level union power, but no doubt enhanced by it (Ramaswamy and
Rowthorn, 1993). Excessive wage dispersion can also airse because ifrms have some
degreeofmonopoly power and can obtain workers by paying less or can afford to pay
more than the market cleairng wage. The powerof these ifrms is not only a result of
imperfect information with regard to wage offers but also creates such imperfections.



Z. Sussman and D. Zakai DecentralizationofCollective Bargaining

Excessive dispersion will exist as long as ignorance (Stiglitz, 1985) or secrecy (Pfeffer
and DavisBlake, 1990) regarding remuneration persists.

D. Excessive wage dispersion having a negative effect on motivation, performance,
and labor relaitons

Excessive wage dispersion will generate Pareto inefifciencies, such as excessive
search and labor mobility (at initial stages of the career), (see Stiglitz, 1985;
Ramaswamy and Rowthom, 1994). It will also increase uncertainty with regard to
future wages, causing continuous bargaining and labor unrest. Excessive dispersion
will intensify wage compairsons, which will spread throughout the public sector and
lead to spillover effects which do not reflect market forces in the labor market
(Atrstein and Sussman, 1993; Gotlibovsky and Schwatrz, 1994). Finally, public sector
employees may regard excessive dispersion as unfair, in which case productivity will
be affected (Akerloff and Yellen, 1990).

It is not our intention to subject these hypotheses to any formal tests. Nor do we
regard them as a complete model for determining the wages of public sector
employees. The reader should beware of an overly simplistic interpretation of
causality, going rfom restraint to decentralization, and hence to excessive wage
dispersion. Duirng the peirod under review, other forces affected the structure of
labor relations and wage dispersion in Israel. The influence of institutional labor
relations declined and the General Federation of Labor (the Histadrut) became less
inlfuential in the business sector as well. The government encouraged these
developments, seeking to increase the exposure of wage determination to market
forces and enhance wage lfexibility. Decentralization was promoted without paying
due regard to the macroeconomic consequences of moving the focus of wage
determination rfom the center to industry and professional unions (Calmfors, 1993;
Sussman 1995). However, it is our belief that in the public sector, wage restraint
accelerated this process, which would otherwise have evolved more slowly. Also the
causal connection between multilevel wage determinationand wage dispersion is not
always obvious. Wage restraint was applied in the public sector for short spells
between the 1950s and the early 1970s, causing wage dirtf but with far less effect on
dispersion. As the Swedish expeirence shows, the norms for an equitable centrally
determined distirbution of wages are not always violated by local wage decisions,
evenif there are substantial adjustments at the ifrm level (Edin and Zetterberg, 1992).

The paper proceeds as follows: The second section descirbes the institutional
rfamework for the determination of wages and the changes it has undergone. The
third section descirbes the policy of wage restraint. The fourth section attempts to
estimate the importanceofcollective agreements, promotions, and wage supplements
in determining total wages. Section Five analyzes measures of wage dispersion
between and within different professions, and the contirbution of collective
agreements to this. Section Six considers whether on the basisofthe available data it
is possible to distinguish between efifcient and nonfunctional wage differentials. The
last section contains our views on the damage caused by the expansion of the
adjustment mechanisms beyond their intended purposes.
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2. THE INSTITUTIONAL FRAMEWORKOFWAGE DETERMINATION

Although the role played by different levels of wage determination in the public
sector has changed, its basic features,have remained intact since the establishment of
the State in 1948. The system can be characterized as multilevel bargaining where
negotiations over different wage components are conducted at each level. A
schematic overviewof the system is presented in Table 1 .

At the highest level, biennial economywide guidelines are the result of
negotiations between the Histadrut and the employers' association, usually with the
informal participation of the government. Within the public sector, these guidelines
stipulate across the board wage increases for the coming two years. These guidelines
were incorporated (for most of the period) into a biennial framework agreement
negotiated by representatives of the Histadrut, with unions and employers in the
public sector. The framework agreement is then translated into collective agreements
negotiated at a lower level of industry or professional unions and the respective
employers' representatives.

In addition to the framework agreement, a countrywide cost of living (CoL)
agreement covers the procedure for adjusting wages to changes in consumer prices
throughout the designated period. Since indexation is only partial, the expected
increase in pirces has to be taken into account when determining the basic wage
increases in the guidelines and the framework agreement.

Most public sector employees are members of the Histadrut and belong to
occupational unions which operate in that sector. Representing employees such as
teachers, engineers, physicians, and clerks, these unions negotiate for collective
agreements in which wage rates are determined in pay scales for each profession. In
1990, there were 46 pay scales in the public sector with 94 percentof the employees
in the 16 major pay scales and 6 percent in the remaining 30. Some collective
agreements negotiated in the public sector also cover the basic wagesof professionals
in the business sector. Manyof the pay scales incorporate several grades, which define
the basic pay of an individual employee and his position in the hierarchy of the
profession or unit.

As stated, throughout the peirod under review the effect of the framework
agreement on uniform wageincreases in the different collective agreements became
less pronounced. However, the framework still exercised a certain amount of
restraint on bargaining at the level of the professional union. The importance of the
countrywide CoL agreement was maintained throughout the peirod of high inlfation,
but has declined since the economic stabilization program (ESP) of 1985.

The lowest level of institutional wage determination in the public sector is the
equivalent of the level of the ifrm in the business sector. In government ministires,
public institutions, local authoirties, and other administrative units, local staff
committees negotiate with lower level management for wage supplements,
promotions, or improvements in work conditions beyond those obtained in collective
agreements. The negotiations are usually less formal and do not result in additional
wirtten agreements. Activity at this level has increased greatly since 1974, resulting in
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a multitude of supplements, some on an individual basis and others allocated to large
groups of employees. Widespread use of promotion as a substitute for increasing the
basic wage by collective agreement also occurred at this level. Towards the endof the
period, the resort to individual contracts for high ranking employees also became
more widespread.

TABLE 1

Wage Determination in the Public Sector

Wage components' Social
benefits

Level of
negotiation

Basic wage C0L Promotion Supplements
allowance

X X
Countrywide
' (Guidelines(

X'' ' X

Sectoral
(Public sector
rfamework(

X
X

Professional
unions
(Collective
agreement(

X X
Autonomous
units
("Firm"
agreement,
informal
negotiations(

** Until 1987, a minimum wage allowance was paid to employees whose basic wage was below a
minimum determined periodically by a special collective agreement. Since 1987, the minimum wage
is determined by law.
" Includes general supplements granted to all employees ofa profession. .
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3. WAGE RESTRAINT IN THE PUBLIC SECTOR

In Israel, there is a tradition of government interference with the wage
determination process in an attempt to prevent excessive wage increases. This
interference has focused on the biennial rfamework and its translation into collective
agreements. With regard to wages in the business sector, government intervention has
generally been informal. At times, it was through the Labor Party (when it had the
majoirty in the government and the Histadrut) and at others by means of package
deals, where the government traded tax concessions for wage restraint in both the
rfamework and the collective agreements. In the public sector, intervention was
achieved through the government's role as employer and its control of the budget.

Until 1972, the government's main concern was to keep increases in wages
uniform and in line with the expected average increase in productivity. With the onset
of twodigit inflation, the outbreak of the energy cirsis, and the eruption of the Yom
Kippur War at the endof 1973, the objectivesof wage policy broadened. From having
a passive role in preventing cost pushes rfom the labor market, wage policy became
an instrument for achieving wider macroeconomic goals. Wage restraint focused on
reducing real wages and retarding the increase in nominal wages. The reduction of
real wages would contain pirvate consumption and relieve the pressure on the balance
of payments. Nominal wage restraint would mitigate the cost pushes caused by
increases in the pirce of oil and other impotrs as well as by rfequent devaluations.
Restraint was to be achieved by reducing the pirceindexation of wages and
moderating the increases in the basic wage within the rfamework and collective
agreements, thereby slowing thepircewage spiral which was detirmental to the
stabilization of the economy (Atrstein and Sussman ,1989).

Wage restraint was applied more forcefully in the public than in the business
sector, for a numberof(sometimes conlficting) reasons.

A. The large size of the public sector in Israel, which employs 30 percent of the
civilian labor force, compared with the much smaller share in OECD countires
(OECD, 1994). This enhanced the budgetary implications of wage increases in that
sector.

B. Wage restraint in the public sector was thought to retard wage increases in the
business sector (for an analysis of intersectoral wage spillovers in Israel, see Artstein
and Sussman, 1992; Elkayam, 1989; Schwartz and Gotlibovski, 1994).

C. Lower public sector wages were supposed to stimulate the lfow of labor rfom the
public to the business sector, and to expotr industires, in patricular. (see National
Budget for 1976).

D. The government can enforce wage restraint more eiffciently with regard to its own
employees (Atrstein and Sussman, 1990(.
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Figure 1: Wage Restraint, Adjustments and Real Wages
in the Public Sector
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As Figure 1 shows, initially the real decline in wages under collective agreements
was quite large. This was because the wage increases reached under the agreements
were lower than actual inlfation, resulting in the considerable ' erosionofreal wages.
Given the existence of multilevel bargaining, however, wage increases due to mass
promotion and supplements negotiated at the level of autonomous units or individuals
could not be easily subjected to policies of restraint. The result was that wage dritf
prevented the decline of real wages in the public sector, and even increased them.
Towards the end of the peirod, the policy of wage restraint determined under
collective agreements was relaxed.

Thereare vairous explanatins as to why the government agreed to adjustment
mechanisms that deifed the policy of restraint and increased wages to an
unprecedented degree. One is that it believed that the combination of sustained
attempts to erode real wages through collective agreements and a certain amount of
compensating wage dirtf would result in lower real wages, at least in the short run, as
well as slowing the pircewage spiral. In particular, the widespread practice of wage
linkage in the public sector, and the fact that this was usually related to collective
agreements, made it tempting to channel the wage increases granted certain groups
towards less conspicuous and formal components. Secrecy would render compairsons
more dififcult and prevent or at least retard the spread of the compensating
adjustments, thereby also furtheirng wage dispersion. The complexity of the
adjustment mechanism, and attempts to conceal the wage increases granted through
them led to frequent underestimatesof their expost costs.
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It is also quite likely that during the period of accelerating inlfation, the expected
rate of pirce increases was constantly underestimated, so that the erosion of wages
was higher than intended. This is consistent with ifndings that as inflation in Israel
increased, its prediction became more dififcult, even for short peirods (Unger and
Zilberfarb, 1993). Moreover, the relation between the rate of inflation and forecasting
error has been found to be more significant with a longer forecasting hoirzon.* The
effect of error in predicting inflation on the determination of wages two years in
advance might have been reduced by either fully indexing wages to actual pirces or
by renegotiating wages duirng the termof the oirginal collective agreements. Neither
of these alternatives was adopted, however. It was thought that full indexation would
accelerate inflation further, particularly in an economy subject to rfequent supply
shocks, and that the reopening of agreements would lead to protracted bargaining,
with the high negotiation costs common to the public sector in Israel.**

The government tired to prevent the spread of promotions and wage supplements
in two ways. One was to appoint several public commissions charged with proposing
ways of attaining a more uniform and centrallydetermined wage structure, including
the suspension of supplements. Another was to increase its controlofremuneration in
all organizations funded by the government. Occasionally it resorted to the courts in
an attempt to annul excessive wage increases by public sector corporations and non
profit organizations, but this was not stirctly enforced.

Whatever the reasons for the stirct restraint of wages in collective agreements, it
appears that the government did not adequately assess the full potential for the
expansion of the adjustment mechanisms and the damage to be expected rfom their
growth. The contirbution of these adjustment mechanisms to total wages and wage
dispersion will be analyzed in the next two sections.

4. THE DECLINE OF COLLECTIVE AGREEMENTS, AND THE RISE OF PROMOTION
AND SUPPLEMENTS

Wages in the public sector can be determined by different pay systems. A system
can be irgid, with emphasis on rank within the hierarchy, as determined by rules and
procedures. Alternatively, the pay system can be basedon incentives and efifciency.
Finally, it can respond to demand and supply for similar categoires of human capital
(OECD, 1994)."* We presume that in the very long run, wages in the public sector
will be determined by fundamental economic forces. In the shorter term, however,
wages will also be affected by the characteirstics of the particular adjustment
mechanism  agreed wage rates, supplements, and promotions  which will affect
wage flexibility in different ways. Thus, the resulting changes in wage dispersion will
relfect the particular effectof each adjustment mechanismon wage dispersion, and the

* Melnick (1993) expresses the view that the rapid acceleration of inflation in the late 1970s was
unexpected and took policymakers by surpirse.
"* With the increase in inflation, indexationof wages was increased, but not to the full extent.
*" An additional adjustment mechanism is change in the legal and administrative structure of the
public sector, and in patricular the relative size of the central government. We have not dealt with
this aspect in the present paper.
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impotrance of each mechanism in determining total wages.* In what follows, we will
test whether, duirng the peirod reviewed, a large number of supplements and
extensive resort to promotion had a distinct effect on wage differentials both
increasing them and causing wages to fluctuate.

The proliferation of supplements was relfected ifrst and foremost in the pay slip of
a typical employee. This included a long list of supplements, such as car and clothing
allowances, overtime, payment for standby duty, etc., someofthem paid on a monthly
basis and others less rfequently. Almost all the supplements were unrelated to actual
activities or expenditure, such as travel requirements on the job, actual time worked,
and so on. The growing importance of promotion as a wage adjustment mechanism
was relfected by the increase in the percentage of employees promoted each year,
raising the propotrionof them concentrated at the top. The promotion of an individual
employee to a higher grade was connected only loosely to his or her performance or
to the new job. Promotion would add an amount to the wage which depended on the
wage rates at the higher grade, but also on what supplements were attached to it. As
the adjustment mechanisms increased in impotrance, it became more diiffcult for the
employee to assess his relative wage at a given point in time and the expected increase
in his real wage over time, in response to greater effotr, more expeirence, or
additional investment in human capital. Since it was diiffcult to ascetrain the effect of
promotion or supplements on actual wages, the employee was letf with little
knowledge of the expected increase on his wages duirng the peirod covered by the
collective agreement (usually two years).

Table 2 summarizes the main developments descirbed so far, showing the
increasing impotranceof the adjustment of wages at lower levels of negotiation, and
the individual wage supplements and promotion, in patricular. At the same time, the
biennial negotiations regarding collective wageagreements for professions or large
segments of the public sector, declined in impotrance. As adjustments at lower levels
increaised, so did wage dispersion. Initially, greater dispersion could have increased
lfexibility in granting wage raises on the basis of individual or group performance, but
we presume that with the irse in wage spread, differentials became less functional and
there was a concomitant increase in the cost of relying on these mechanisms for
maintaining real wages. These points will be further developed in the next section.

Although a compensation contract optimizes total incentives, for an employee near retirement,
career concerns (promotions) are weaker and explicit incentives (supplements) stronger. The
opposite should be true for young workers (Gibbons and Murphy, 1992). This could affect the
different emphasis on promotion and supplements for different age gorups.
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TABLE 2

Supplements, Promotions and Wage Dispersion
in the Public Sector, 19741994

Employees promoted

(percent(

Supplements in total
wages
(percent(

Peirod

(Apirl(

171970

37231974

48361978

43431982

33451986"

50501990

38""541994

Dispersionof total
wages

(sq. coeff. ofvar.(

0.14

0.21

0.24

0.25

0.26

0.31

* The percentage of supplements and the square coefficient of vairation are chained between four
year constantly employed persons for fouryear periods.
" Annual average percentage for the four years preceding the peirod.
*" August.
"" Preliminary estimate.

10
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A. The contirbutionof collecitve agreements to total wages

Collective agreements determine changes in the wage rates for each grade within
the pay scales of the vairous professional unions. This is only the ifrst step in the
adjustmentoftotal wages, however. Following the change in wage rates, a number of
supplements, (initially a few, later many), which are deifned as a percentage of wage
rates, are adjusted automatically. This applies mainly to supplements for seniority but
also to many others, such as those for overtime, whether actually worked or not.
Moreover, the nationwide C0L agreement determines the procedure for the automatic
adjustment of the wage rates to the increase in consumer prices, and this is also used
to adjust several supplements. Other supplements are also adjusted periodically, either
on an ad hoc basis, or in accordance with price increases on the basis of
predeteimined procedures.

Within the scope of this study, it has not been feasible to estimate the automatic
effect of a change in the wage rates on wage supplements. However, it is our view
that the parties to the negotiations bear these repercussions in mind when determining
the change in wage rates. We have therefore estimated the effect of the collective
agreement on total wages by applying the rate of change of the wage rates to total
wages at the base peirod. We have called this wage thus deifned "policy wage/'
assuming that collective agreements affect only wage rates (and not total wages). The
alternative would have created a large downward bias in the effect of collective
agreements on total wages.* The actual calculations of the contirbution of collective
agreements to total wages have been made separately as descirbed below, using the
following deifnitions:

Total wages in peirod t (t=0,l( ' = WTt

Wage rates at zero senioirty
in peirod t (t=0,1 ) = TAWVZt

Rateofchange in wage rates = TAWVZ1/TAWVZ0

Policy wage in peirod t=l. POW, = WT0 x TAWVZ!/TAWVZ0

The change of wage rates has been calculated for each grade j within each
profession p on the basis of the actual wage rate of the n of employees atgrade y in
peirod /. The wage rate includes a senioirty supplement. We regard changes in the
senioirty supplement as determined mainly by the increase in ageofthe "cohort" of
constantly employed persons, although throughout the peirod the maximum senioirty
ceiling was raised a number of times. Consequently, changes in senioirty are not
regarded as being determined by collective agreements. Since the actual senioirty of
employees at grade j might alter due to changes in the distirbution of employees
among grades between the peirods, thewage rate at grade^ has been standardized for

* We are aware that a more restirctive view of the effect of collective agreements, or the basic wage,
on total wages has been adopted in other studies (OECD, 1994), but believe that the wider definition
used here reflects the Israeli situation more accurately.

11
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zero years' senioirty in peirod t=Q,l, thus enabling us to calculate the rate of change
due to the agreements.

The contirbution of collective agreements to the total change in wages for
profession /?,(CWTAp) has been calculated atfer aggregating for all grades y and
keeping the "basket"of employees, i.e. the base year distirbutionof employees among
grades constant.

EPOWVZ^xnoj
CWTAp = J

ZWTojxnoj

B. The contirbution of promotion to ottal wages

The contribution of promotion to the change in total wages rfom f=0 to t=\ has
been calculated on the basis of the assumption that an employee who has been
promoted between peirods 0 and 1, ifrst receives the increase in his or her wage rate
before promotion, as determined under the collective agreement, and is then
promoted to a higher grade and receives the (new) wage rateof his or her new grade*
Since the average senioirty of employees at the grade to which the employee has been
promoted could be much higher than his senioirty, the contirbution of promotion has
been calculated atfer standardizing the wage rate for zero years of senioirty (VZ). If
the number of employees atgrade y in the two peirods is n0 and /// respectively,' the
contirbution of promotion to the change in wages of the employees in profession p,
(CPROp) is:

IPOWVZ^xn,;

CPROP = ZPOWVZ(jxnoj

C. The contribution of drift of supplements to total wages

Finally, the contirbution of the dritf of supplements for profession p, (CDSp), to
the increase in total wagesof the profession is derived as a residual: **

* We have calculated the contirbutions so that their product equals the change in total wages.

TAWVZ, = CWTAp x CPROp
TAWVZ0

WT,
"wtT

= CPROp x CWTAp x CDSp

12
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CDSp  ZWTojxnoj/CPROp x CWTAp

In addition to the dritf of supplements, the residual includes the effect of the four
year increase in seniority of continuously employed persons.

All the calculations for profession p have been made for persons continuously
employed in the profession for fouryear periods, For the whole public sector, the
results for all professions have been summed up and are presented in Table 3.

TABLE 3
The Contribution of Collective Agreements, Promotion, and

Supplement Dritf to Total Wages (ContributionofRateof Change), 197494

Residual
supplements
dritf"
1.396

Promotion

1.054

Wage rates*

0.753

Total"

1.109

Period

197478

1.2441.2080.8191.230197882

0.9441.2450.8160.9601982r86

1.1611.2620.9061.328198690

1.0491.0600.9621070199094

■ Delfated by CPI.
" Includes the effect on wagesofchanges in seniority.

,;;' y 1 '

13



Z. Sussman andD. Zakai DecentralizationofCollective Bargaining

As the table shows, the largest erosion of real wages by wage rates determined
under collective agreements occurred the ifrst three periods (1974 to 1986). From
1986 on, wage policy restrained wages less. Furthermore, promotion and supplements
contirbuted jointly to turning the decline in the real wage rates into an appreciable
irse. Throughout the period, the contribution of promotion and supplements was
similar in extent, with one mechanism compensating for shortcomings in the other, as
in the first and the third subpeirods.

5. WAGE DISPERSION IN THE PUBLIC SECTOR

To a greater degree than in the business sector, wage dispersion in the public
sector relfects the powefrul inlfuences of unions, employers and a vairety of
administrativebureaucratic practices. At the beginning of the peirod, the effect of
these nonmarket forces was to keep wage differentials in the public sector rather
small.

The main force was the more centralized organization of the public sector (i.e.,
fewer independent organizations). Centralized wage negotiations in the public sector
covered almost all its employees. Collective agreements for different professional
groups were negotiated according to the uniform rates stipulated by the national
guidelines or public sector framework agreement, and determined similar wage
increases; the agreements covered mostof the increases in wages while the adjustment
mechanisms were of only marginal importance. Moreover, supplements which had
expanded were occasionally reincorporated into the basic wage rates.

A second factor explaining the small dispersion of wages in the early peirod was
the preference of the unions and public sector employers for small gaps between the
wagesof employees at the bottom and at the top of a profession, as well as between
different professions, possibly relfecting an egalitairan approach. Similar inlfuences
have also operated to reduce gaps in the publicsector wages between men and
women, and between immigrants, rfom North Afirca and Europe, to a lesser extent
than in the business sector (Gross, 1983).

Also it is likely that dififculties in measuirng output in the public sector and even
more so the contirbution to it of an individual employee kept wage differential rather
small. Since there were no widespread procedures for assessing an individual's
contirbution (Public Commission, 1989), at the beginningof the peirod remuneration
in the public sector was made more on the basisof human capital characteirstics, such
as education and senioirty than in the business sector (Gross, 1983). Moreover, there
was no need to adjust wages rfequently becauseof the longterm attachment between
public sector employees and employers.

From the beginningof the 1970s, the wage differentials started to increase (Table
2). In part, this has been attirbuted to rapid inlfation, which reached an annual rate of
400 percent and more in 1984 and the ifrst half of 1985 (Achdut and Bigman, 1991).
Unanticipated inlfation, in particular, has been found to signiifcantly increase
inequality in incomedistirbution (Silber and Zilberfarb, 1994). However, as Table 2

shows, the high differential persisted atfer inlfation was stabilized in July 1985 and its
annual rate reduced to less than 20 percent. Since two factors  the egalitairan ethos
and the lack of connection between wages and performance  did not change
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signiifcantly,we assume that the higher wage dispersion is related to the lesser impact
of the rfamework agreement on rates determined under collective agreements, to the
decline in the importanceof wage rates and to the rapid increase in the importance of
the adjustment mechanisms throughout the whole period.

Below we examine the growth of differentials in the wages of public sector
employees from two different viewpoints: First, at what level did differentials
increase, and second, what did wage rates and the adjustment mechanisms contribute
each to this.

A. Dispersion between and within professions

In order to analyze the level at which differentials grew, we concentrate on three
aspects*

Differentials in the average wage of a profession

These differentials reflect such factors as the response to the supplyof and demand
for labor in different professions, institutional forces such as the intensity of wage
linkages between professions, and less formal spillover effects in the public sector in a
given period, the organizational powerof the professional unions, etc.

Differentials between grades within a professional scale

These differentials reflect the premium for experience and education within each
professional scale, as well as the egalitairan tendencies within the public sector.

Differentials within grades of a profession

These differentials reflect differences in human capital and productivity, in
senioirty and expeirence, and in the working conditions of employees within a grade
of a profession. The differentials are also the result of the adjustment mechanisms
(supplements and promotion) for wages of employees of the same grade and
profession.

Total variance has been calculated at fouryear intervals for employees who have
been continuously employed during this peirod. The analysis is restricted to this group
because in this way most human capital characteirstics (except for a 4year increase in
senioirty and a small investment in human capital) are held constant. However, the use
of this procedure neutralizes the effect on variance of cetrain structural changes, such
as replacing senior employees with outside consultants, outsourcing lowskilled tasks
to pirvate contractors, etc.

The results for the subperiods are presented in Table 4; the procedure for the
breakdownoftotal variance is given in Appendix A.

In the present paper we have not dealt separately with the effect on wage diffeerntialsof changes in
the legaladministrative structure of the public sector.
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Table 4 shows the dispersion of wages increased at all levels, between
professions, between grades within professions, and between employees within
grades. This increase occured throughout the period, although it was particularly large
during the ifrst subperiod. It is interesting to note that dispersion did not decline 
even increasing slightly  atfer the 1985 ESP, and especially between 1990 and 1994.
The increase in dispersion was most pronounced between professions, despite the
extensive linkage arrangements between them anchored in collective agreements and
other binding precedents. The increase in dispersion between grades within each
profession was quite small compared to the increases at the other levels: 22 percent
higher in 1994 than in 1974, compared with the average increase at all levels of 124
percent. The increase in dispersion between employees within grades was quite large:
76 percent. Dispersion within grades is due entirely to the dispersion of supplements,
since wage rates within a grade are similar. Finally, as the table shows, in most sub
periods there is an increase in dispersion whenever there is a switch to a new group of
continuously employed persons. The increase in the dispersion of all persons who are
contnuously employed rfom one subperiod to another, which is due to changes in the
composition of public sector employment is 13 percent, and this holds for all
employees for the whole period. This effect is particularly great within grades, and is
negative for dispersion between professions.*

" The effect of the change in composition has been calculated as the difference between the chained
and unchained rateof change for the whole period.

16



Z. Sussman and D. Zakai DecentralizationofCollective Bargaining

TABLE 4
Wage Dispersion' between Professions and Grades, and within Grades"

All levelsWithin
grades

Between
grades

Between
professions

Peirod

0.136
0.210
54.4

0.047
0.069
47.8

0.048
0.051
6.3

0.041
0.090
119.5

1974
1978
Rateof change (0/o(

0.243
0.275
13.2

0.075
0.062
17.3

0,067
0.071
6.0

0.100
0.142
42.01

1978
1982
Rateofchange (0/o(

0.293
0.308
5.7

0.069
0.081
17.4.

0.078
0.087
11.5

0.146
0.140
4.1

1982
1986
Rate of change (0/o(

0.315
0.331
5.7

0.080
0.090
12.5

0.092
0.090
2.2

0.143
0.151
5.6

1986
1990
Rate of change(o/o(

0.281
0.326
75.0

0.079
0.086
8.9

0.087
0.086
1.1

0.115
0.153
33.0

1990
1994
Rate of changeCM((

123.975.821.5319.8RateofChange(o/o)
19741994*"

Squared coefifcientof variation.
* Continuously employed for fouryear peirods.
"Chained between subperiods.
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B. The effect of collective agreements on wage dispersion

We now proceed to separate the effect of collective agreements on wage
dispersion, rfom that of the adjustment mechanisms. Through wage rates, the
agreements will affect differentials between professions, as well as those between
different grades within a profession. Through wage supplements allocated to
individuals or small groups according to administrative rules and procedures, the
adjustment mechanisms will affect differentials at all the levels. Promotion will affect
differentials both between professions, since they have been used more in some than in
others, and between grades, by changing the distributionof employees among grades.

The total effect of collective agreements on wage dispersion comprises three
separate elements: (a) changes in the dispersion of wage rates in the different
professional scales (the direct effects); (b) the effect of changes in wage rates on
supplements deifned as a percentage of them or linked automatically to them (the
secondary effects); (c) the weight of wage rates and linked supplements within total
wages. On the faceofit, all three channels appear to determine the contirbutionof the
collective agreements to total wage dispersion. However, we adopted a narrower
deifnitionof the effect of collective agreements on dispersion in compairson with our
analysisof their effect on total wages. The extentof the secondary effect is a function
of the vairety of supplements, which in some cases are partly linked by different
formulas to wage rates, in othersnot linked at all and adjusted on an adhoc basis. It
is our view that the additional dispersion due to linkage arrangements regarding wage
supplements should be attirbuted to the adjustment mechanisms rather than to the
collective agreement. In what follows, we restirct our analysis to the effect of
collective agreements oh wage rates, and the contirbution of this effect to total wage
dispersion, attirbuting the residual dispersion to the adjustment mechanism.
Furthermore, the weight we have assigned to collective agreements in calculating their
effect on dispersion is that of wage rates at zero senioirty.

In order to assess the effectof collective agreements on total wage dispersion, we
have adopted a procedure similar to the one used to gauge the effect of collective
agreements on the rateofchangeof average total wages.

First, we calculate the dispersion of wage rates in the ifrst year of each fouryear
peirod (t=0), and then in the last year of each fouryear peirod (t=l), at each peirod's
base year (t=0) distirbutionof employees amongprofessions p and grades/

Dispersionoftairffwages at t=0:

±X(TAWVZojPoTAWVZojPo)2
PJo

TAwvzojP02
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Dispersionof wage rates att=l:

j (TAWVZljP0TAWVZ,jP0)

N ".' TAWVZljp2

Second, we calculate the contribution of the dispersion of wage rates to the
dispersionof total wages at t=0,l

Contribution of wage rates at t=0:

l£(TAWVZ0jP0TAWVZ0jP0)2

WT02

Contirbutionofwage rates att=l:

l^(TAWVZljp0 TAWVZ1JP0)2
PJo

WT,2

The procedure is descirbed in more detail in Appendix A. The contirbution of
collective agreements in each period is the difference between the contirbution in
peirod t=0 and t=l . The resultsof the calculations are presented in Table 5.
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TABLE 5
The Contribution of Collective Agreements to the Change in Wage Dispersion'

(Contribution toChange in Coefficient of Vairation(

Wage RatesAverage
Total
Wages

Contribution as
percent of total
change

Contribution to
change in total
wage dispersion

Change in
dispersion

Change in
dispersion

Period

25.70.0190.0140.074197478

90.60.0290.2020.032197882

6.70.0010.0130.015198286

37.50.0060.0350.016198690

15.60.0070.0350.045199094

2.20.0040.2710.182Total** 197494

Continuously employed for four years.
" Sum of fouryear peirod.
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As Table 5 shows, the dispersion of wage rates increased considerably. This was
due mainly to changes in the dispersion of average wage rates between professions,
and only to a much lesser extent to changes in dispersion between the wage rates of
grades within each professional scale.* The increase in the dispersion of wage rates
since 1978 is somewhat surprising, since during that period, the linkageof wage rates
between professions, either formally or as a norm of negotiations, was regarded as a
dominant characteristicofpublic sector wage policy (Sussman and Zakai, 1985). Note
that since the weight of wage rates in total wages declined greatly, the contribution of
collective agreements to the increase in total wage dispersion (dispersion multiplied by
weight) was negative, except from 1978to1982. During that period the increase in
the dispersion of wage rates was so great that it dominated the decline in weight and
contributed 91 percentof the change in total wage dispersion ofmage rates which by
itself was very large** .

6. WERE WAGE DIFFERENTIALS NONFUNCTIONAL?

At the beginning of the period reviewed, wage differentials were relatively small
and the wage system was denied the flexibility required for motivation and efifciency.
It became possible to reward employees as the alternative machinery of supplements
and promotion increasedin importance, and wage rate increases stipulated by
collective agreements became affected less by the uniform increases of the framework
agreements and more by differentiation by profession. Some indicationof the relation
between pay and performance at the beginning of the period is evident rfom a
comparisonof the increase inwagesof talented young employees with elderly and less
talented ones.:|We assumed that the .rigidity of the wage system befork the start of the
period under review caused the wages of the talented young to be kept down, while
increased lfexibility enabled management to increase their rewards. Using a
qualiifcation index (the grade ofan employee divided by his or her age), we found that
the higher the index in 1974,the greater the increase in gross wages contributed by
supplements rfom 1974 to 1978 (see Sussman and Zakai, 1985). However, the
primary role of supplements and promotion as instruments for maintaining real wages
eventually prevented them rfom being used selectively. Moreover, whatever positive
effect they had on productivity at the beginningof the peirod quickly disappeared.

The large increase in wage differentials raises the question whether this was the
result of market forces affecting the labor market, changes in macroeconomic
vairables such as the acceleration of inflation followed by its reduction, or other
economic vairables. Alternatively, the increase could be partly due to the changes in
the wage determination process described above.

One way to examine this question is to compare the findings with wage dispersion
in the business sector, where market forces play a greater role and the government is
less involved in determining wages. Despite differences in the composition of
employment in the two sectors with regard to human capital variables, a comparison

* The change in dispersion between professions from 1974 to 1994 was 0.285, compared with 0.02
between grades within professions.

The present state of the data base did not enable us to distinguish the contirbution of the
adjustment mechanism to total wage dispersion by supplements, seniority, and promotion.
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ofthis kind is not meaningless, because the main trends in the vairables (average level
of education and age and their dispersion, as well as changes in the share of women)
were similar in the two sectors (Sussman and Zakai, 1994(.

Figure 2: Wage Dispersion in the Public and Business Sectors
Gini coeiffcient, 1972  1994, Selected years.
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As Figure 2 shows, wage dispersion increased in both sectors throughout the
whole period, although more so among public sector employees. The increase in
overall dispersion has been attributed to accelerated inlfation until the 1985 ESP
(Achdut and Bigman, 1991), and in particular unanticipated inflation (Silber and
Zilberfarb, 1994). Atfer stabilization, the increase in dispersion continued and reflects
the more decentralized wage determination in the public sector and in the private
sector as well. Since 1990 differentials remained stable in the public sector, but
continued to increase in the pirvate sector. The recent increase in the pirvate sector
relfects among others the greater impact of the mass immigration from the former
Soviet Union. At the end of the period, the relative gap between the two sectors had
narrowed, compared to the beginning.

Another approach is to contrast the increase in wage dispersion with the dispersion
of major human capital characteristics such as age (as a proxy for senioirty and
expeirence) and education. As Figure 3 shows, the dispersion of age and education
declines among public sector employees as wage dispersion increases. Although such
simple eye econometrics do not reveal the precise relationship between vairables (and
possible interactions), it provides circumstantial evidence indicating that the higher
wage differentials were not dictated by changes in the qualityof labor* .

Some indicationof the natureof the differentials can be derived from the fact that
at the end of the peirod, wage dispersion among employees assigned to the same
grade within the same profession was 76 percent higher than at the beginning of the
period. Among such employees, the requirementsof the job are fairly similar and it is
hard to imagine that the differentials reflect actual changes in job performance, in the
conditions of work among administrative units, or in seniority. An inspection of
procedures for allocating wage supplements . or promotions shows that little
performancerelated cirteira were used in deciding which individuals should receive
these benefits. Moreover, it is unlikely that the speed with which such supplements as
travel allowances spread among employees and increased in money terms,
corresponded to an actual increase in requirements for on the job travel.

At this stage of our research, we have not been able to match satisfactorily human capital
characteristics and wages, which are deirved from two separate data bases for each employee.
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Figure 3: Dispersion of Gross Wages and Human Capital
Characteirstics  Age and Education  Among Public Sector

Employees, 19701994
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Our view that wage differentials became excessive is also borne out by the low
dispersionof remuneration in recently introduced personal contracts for top managers
in the public sector. These contracts have gradually been replacing wage
determination by collective agreements for senior ofifcials. The contracts determine
the appropirate lump sum remuneration for each individual in oneof the grades at the
top of the pay scale, and are not subject to adjustments by promotion and
supplements. The effect of the contracts has been to considerably reduce the
dispersion ofwages at the top. On average, dispersion declined for oiffcials at each
grade who chose to change their employment status rfom one governed by collective
agreements to one determined by personal contract. Moreover, the average dispersion
of the remuneration of ofifcials employed under personal contracts was considerably
lower than the dispersion of wages of those in the same grade who chose to remain
employed under collective agreements (Sussman and Zakai, 1994).

Although the evidence is not conclusive, it supports our view that the large and
rapid increase in wage differentials is mainly the result of the reduced importance of
collective agreements in determining wages, and the growing importance of
adjustment mechanisms, rather than of changes in market forces. Despite some
justiifcation for mechanisms introducing greater lfexibility, wage supplements got out
of hand. It is our belief that by the end of the period much of the wage differentials
were nonfunctional (i.e., unconnected with performance, motivation, or potential).
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7. THE COSTS ANDBENEFITS OF WAGERESTRAINT POLICIES

This paper has not dealt explicitly with the macroeconomic consequences of
restraint in the public sector.* Instead, our focus has been on the effects of the
adjustment mechanisms, in particular nonfunctional differentials, on the rise in wage
dispersion. We now attempt to evaluate someof the microeconomic costsofthe wage
adjustment mechanisms which developed in the wakeof continuous wage restraint.

A. The effectof adjustment mechanism on productivity

In the absenceofwaysofmeasuring productivity in the public sector, it is dififcult
to assess the quantitative effect of the adjustment mechanisms on performance.
Cetrain channelsof influence can, however, be identified:

a. For at least some of the period, eligibility for supplements required detailed
reporting by the employee, e.g., amount of travel, overtime, etc. This system
encouraged undertaking unnecessary activities in order to obtain financial rewards. A
welldocumented case was the supplement paid to physicians in hospitals for overtime
worked, in order to reduce the waiting time for surgery and other treatments. A
Public Commission found that these arrangements were not only "a fictitious solution
for the remuneration problem in the health service, through hidden wage increases for
work supposedly to be done by working overtime or a second shitf... [but also] an
incentive for carrying out additional diagnostic tests and ambulatory surgical
operations..." (CommissionofInquiry, 1991, pp. 286287).

b. A second channel through which the alternative machinery for wage determination
negatively affected motivation and performance was the continuous negotiations
regarding collective agreements throughout the term. The negotiations were
conducted at lower management levels with local staff committees and it is reasonable
to assume that the numberof employees involved in bargaining over supplements and
promotion increased. Protracted negotiations exact a high pirce: the operating costs
of the wagedetermination process, a decline in work satisfaction and motivation, and
last (but not least), labor unrest and stirkes. The detirmental effect of these changes
on productivity in the public sector has been emphasized by two committees of
experts which studied public sector administration and wage structure respectively.
The committee examining of the administration found that both managers and
employees felt that performance and efifciency had declined below acceptable levels
duirng the peirod under review (Report 1990, pp. 223). The committee reviewing the
wage system concluded that "to a large extent, these distortions and deficiencies [of
the wage system] are the cause of the tense labor relations, slowdowns, and
stirkes.. .and are the causeof the lack of motivation to increase output, productivity,
and the qualityof services..." (Report 1989, pp. 1).

More direct evidence is provided by the high incidence of stirkes in the public
sector compared with all industires throughout the peirod under review. As Figure 4

On the contribution of wage policy to the success of the 1 985 ESP by (temporarily) halting lower
level wage determination, see Artstein and Sussman, 1990.

25



Z. Sussmanand D. Zakai DecentralizationofCollective Bargaining

shows, the share oftotal mandays lost by strikes was much higher in the public sector
than in total employment. The incidence of strikes in the public sector increased
duirng the peirod, and peaked rfom 1982 to 1986. Moreover, the ongoing
negotiations explain the high proportion of stirkes in vairous parts of the public
sector duirng the term covered by each collective agreement (Sussman and Zakai,
1985).

c. The unrestircted use of promotion blurred its effect as an incentive for motivation
and effort. It is unlikely that annual rates of promotion of 40 to 50 percent of all
employees represent assignments to new jobs higher up in the hierarchy, or rewards
for outstanding performance. Moreover, the rapid vetrical movement of workers on
the scale of grades was far rfom smooth. New grades at the top were sometimes
added with delays, causing large numbers of employees to be concentrated at the top
grades. In this way the occupational (and manageiral) hierarchy became disrupted
temporairly, with damaging effects on authoirty and chains of command within the
public sector bureaucracy.

Fig. 4: Strikes and Mandays Lost in the Public Sector,and Share in
Total for All Industries

1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994

rtrsyriTotal mandays lost by stirkes
Public sector employment, percent of total employment

  Public sector mandays lost as percentege of total number of mandays lost
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B. Uncertainty about Permanent Wages and Wage Claims

The growth in importance of the adjustment mechanisms increased uncertainty
about an employee's monthly wage, and even greater uncertainty about his expected
wage duirng a career in the public sector, and atfer retirement. The uncertainty
created wasof several kinds:

a) There was no straightforward relation between investment in human capital, effort,
and output, on one hand, and remuneration, on the other. Although higher grades
were positively related to higher average age and remuneration (Sussman and
Zakai, 1991), dispersion within grades was great. From the point of view of an
individual employee, both promotion and supplements were allocated on an
arbitrary basis.

b) Supplements were awarded at irregular intervals, giving irse to monthly
fluctuations in an employee's gross wage.

c) The distinction between supplements reimbursing actual expenditure made by an
employee in connection with his work, or compensation for a greater work load,
and those which were part of his regular wage was blurred.

d) The increase in pay upon promotion was not known in advance, since the
dispersion of supplements within a given grade was wide and the amount of
supplement granted to an employee at the higher grade was not clearly deifned. In
many cases, the increase in wages was fairly large and little ifnetuning was
possible, while in others the rewards of promotion were negligible.

e)Manyof the supplements were not regarded as partof the wage for the purpose of
calculating pension irghts. The deifnition of pensionable . and nonpensionable
supplements did change duirng the peirod under review. Moreover,' since pensions
were deifned according to the employee's grade at retirement, the real valueof his
pension was eroded, in line with the erosion of the wage rate (whereasthe 'wage
level of persons who remained employed war also maintained by frequent
promotions).*

f) As the previous sections indicate, it was almost impossible for a public sector
employee to assess his or her permanent wage. This was particularly the case with
regard to the assessment of his relative wage, to the wages of others which could
be regarded as a standardof reference for wage compairsons.

Some increase in uncetrainty with regard to an employees' wage was to be
expected during the peirodofaccelerated inflation until 1985. However, supplements
and promotions compounded the uncetrainty. More impotrantly, uncertainty persisted
atfer the ESP. Some indication of the quantitative impact is given in Table 7, which

* From time to time ad hoc adjustments were made in pensioners' wages in order to restoer some of
the value lost.
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shows the distribution of rates of change in the real wage of individual employees
duirng the 4year peirods.

Table 7

Distribution of Employees in the Public Sector Whose Real Wage
Declined within a 4 Year Period, 19741994

Declined bvof Employees Whose WagePercentPeriod
More than 6o/o3"/o to 6o/o0 to 3o/c

1956.06.4197478

6.41.72.3197882

55.16.65.5198286

5.71.31.7198690

5.91.92.8199094

The aggregate effect of the vairability over time of individual wages of public
sector employees can be seen by comparing fluctuations in average real wages in the
public sector, and in the business sector (see Figure 5).

It is beyond the scope of this paper to assess the full cost of the increase in
uncertainty in terms of efforts invested by individual employees in obtaining the
supplements and promotions that were essential for maintaining their real wages. In
addition, assuming that public sector employees are probably more irsk averse, it was
necessary to compensate them for the increase in uncertainty with higher wages
without actually making them better off.

28



Z. Sussman and D. Zakai DecentralizaitonofCollective Bargaining

?.
a>
a,

Figure 5: Annual RatesofChangeof the Real Average Wage in
the Public and Business Sector, 1994  1974.
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APPENDIX A

DecompositionofTotal Variance inot Levels

The vairance has been decomposed as follows:

W = gross wages

ij,p, indexof employee i,grade j and professional scale p.

N = total numberofemployees

W = mean gross wage(ofthe population or as indexed)

llSSO^W)2 ^E?(Wijp Wip)2 +^PiP(W* W,)2 +j£f",™> W
The squared coefficient of vairation measuirng the (weighted) contiibution of

each level to the coefficient of variation of the gross wages of all employees is
obtained by dividing each term by the populationmean.

Decomposition of Total Vairance into Wage Components.

The vaiiance has been decomposed as follows:

W = gross wages

TAWZ  wage rates standardized at zero senioirty

RES  W TAWVZ =Residual Supplements

Var(W) = Var(TAWVZ) Var(RES) 2cov(TAWZ,RES)

The contirbution can also be calculated by weighting the vairance of each
component, standardized by its (squared) average:

Var(W) _ Var(TAWVZ) TAWVZ2 Var(RES) RES2

W2 TAWVZ2 W2 RES2 W2
2cov(TAWVZ>RES) TAWVZx RES
TAWVZx RES X W^
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