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The Absorption of Highly Skilled Immigrants: Israel, 

1990- 1995* 

Zvi Eckstein~and Yoram Weiss + 

Abstract 

This paper develops a descriptive methodology for the analysis of wage growth of immi

grants, based on human capital theory. The sources oí the wage growth are: (i) the rise of 

t.he ret.urn to imported human capital: (ii) the impact of accumulated experience in the host 

country: and. (iii) the mobility up the occupational ladder in the host country. We formu

lar.e a non-linear rnodel which is estimated. using repeated cross section data. Using data 

on immigrants from the former Soviet Union to Israel, we find: Upon arrival, immigrants 

receive no return for imported skills. In the five years following arrival, wages of highly 

skilled imrnigrants grow at 8.1 % a year. Rising prices of skills, occupational transitions, 

accnrnulated experience in Israel and economy-wide rise in wages account for 4.3, 1.4, 1.2 

and 1.2 percent each. In the long run, the return for schooling converges to 0.044 and 0.027 

for immigrants in high and low skill occupations, respectively, substantially below the .073 

for nat.i\·es. The return for experience converges to that of Israelís, and immigrants receive 

higher rermn for their unmeasured skills. The average wages of immigrants approach but 

do not com·erge to rhe wages of comparable Israelís. 
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zwcig. f{c;bcrt \\ºillis. !--1ichael Waldman and Kenneth Wolpin for their comments. Sarit Cohen, Cheroi 
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tions an<l comments on this work. We obtained financia! support froro the John M. Olin Foundation through 

a grant to the George J. Stigler Center for the Study of the Economy and State at the University of Chicago 

and from rhe GIF grant Ko I-084-llS.02/95. 
TTel A.Yi\' l;ni,·ersity and Boston üniversity (eckstein@econ.tau.ac.il). 
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1 Introd u et ion 

Immigration is an important part of the adjustment of labor markets to varying economic 

circumstances. as individuals try to move to where they can get the highest re,vards for their 

skills. Typically. immigrants start ata low wage and then experience a relatively fast earning 

growth (see the surveys by Borjas, 1994 and Lalonde and Topel, 1997). The rise in earnings 

is an outcome of several complementary forces. First, immigrants learn the local language 

and become familiar with local institutions and local market conditions as a by-product of 

spending time in the new country and, at the same time, employers become less uncert ain 

of the immigrant's quality (see Chiswick, 1978). Second, as time passes immigrants find a 

better match \'\--Íth local employers (see \i\.eiss and Gotlibovski, 1995). These two processes 

combine to provide immigrants with rising rewards for their imported skills. In addition, 

immigrants im·est in the acquisition of local skills. through schooling and on the job training. 

Expecting \vages to grow, they have special incentive to invest in human capital and to "try 

harder". Consequently, immigrants may overtake natives of comparable skills, who have a 

weaker incentive to invest. 

In this paper we develope a descriptive methodology of analyzing the wage growth of 

immigrants. We implement this methodology, using data on a large wave of immigration 

from the former Soviet ünion to Israel. This group of imrnigrants is of particular interest, 

because of its relative rnagnitude (about 13 percent of the labor force) and high level of 

skill (14.5 years of schooling. on the average). This paper studies the wage growth of rnale 

immigrants. beca use the patterns among women are different and require a separate analysis. 

\Ve <listinguish three sources of wage grov.rth for immigrants: (i) the rise of the return 

to imported human capital; (ii) the impact of accumulated experience in the host country; 

and. (iii) the mobility up the occupational ladder in the host country. 1 We provide a simple 

frame\'\·ork. based on human capital theory, to explain the connections between rising prices 

of skills an<l investment in human capital and describe the conditions under which the earn

ings of immigrants will convergence to the earnings of comparable natives. Based on this 

frame,vork. we .fonnufate a non-liJ:1ear-model which ~s .estimated, using-repeated cross section 

1 v:e use three occupations as follows: Occupation 1 includes engineers, physicians, professors, other 

professionals with an academic degree and managers; Occupation 2 includes teachers, technicians, nurses, 

artists and other professionals; Occupation 3 includes blue collar and unskilled occupations. 
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data that includes imrnigrants with different durations of time in Israel. obsen·ed in the years 

1991 to 199.S. The estimation is done in t,vo steps: First, a wage equation is estimated for 

Israelís and the est imated coefficients are used to predict earnings for immigrants. Then. t he 

difference between actual and predicted earnings for immigrants is explained by imponed 

skills and their interaction ,,_·ith time spent in Israel. 

·v.ie find that upon arrival, immigrants receive no return for imported human capital in 

terms of schooling and experience. The prices of these skills rise with time spent in Israel, 

but a large gap remains between the prices that immigrants and natives obtain in the Israelí 

labor market. This is mainly reflected in a lo,v return for schooling acquired abroad, ,,·hich 

we estímate to be, in the long run, 0.044 and 0.027 for immigrants in high and lo"· skill 

occupations, respectively, substantially below the .073 for natives (Freidberg, 1992, reports 

a similar finding). Immig,Tams eventually obtain the same ret urn on experience as natives, 

but the convergence is slow. The market "penalty" on observed imported skills is partially 

compensated by a premium on t he unobserved characteristics of imr.:ugrants. The importance 

of unobserved skills declines sharply with time spent in Israel, but even in the long run, a 

large gap remains in favor of immigrants. 

We find evidence for reduced quality for more recent cohorts of immigrants from the for

mer l:SSR. This trend holds for both observable skills, such as schooling and occupation and 

for unobservable skills. Accounting, for this effect, we find that conditional on occupation, 

there is no convergence of ,vages of immigrants to natives. In academic occupations, the 

final gap is small, but immigrants who remain in unskilled jobs receive lower wages than 

comparable Israelís even after a long st ay in Israel. 

\Ye use retrospective data frorn a sample of immigrant engineers from the former USSR to 

examine the process of occupational t ransitions in the early phase of the absorption process. 

E.-xtrapolating the transition matrices from this panel of engineers, we can predict quite well 

the occupat ional distribution for different age groups in the pooled cross sections. Vle find 

that, conditional of schooling, the occupational distribution of immigrants approaches that 

of comparable Israelí workers. After 20 years in Israel, about 55 percent of the immigrants 

who entered Israel at age less than 40, with more than 16 years of schooling, are expected to 

work in academic occupations, compared with 63 percent among equally qualified Israelís. 

In the initial five years following arrival, wages of immigrants grow at a fast rate of 6.4 
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percent ayear (8.13 percent for irnmigrants v,:ith academic degree). Half of this gro\vth can 

be ascribed to rising prices of skills. Occupational transitions account for a grmvth of 1.4 

percent per year arnong irnmigrants \vith 16+ years of schooling. For these imrnigrants. 

accurnulated experience in Israel and the economy ·.-vide rise in wages account for about 1.2 

percent, each, per year. In the long run, the price effects are expected to decline and the 

main vehicle for wage gro\vth are occupational transitions. 

The \\·age differential between immigrants and comparable native Israelís narrows sub

stantially with time spent in Israel. An immigrant who arrives at age 30 with 16+ years of 

schoolíng earns, on the average, only 52 percent of the wage of a comparable Israelí .. After 5 

years in IsraeL the same immigrant earns a wage which is 62 percent of the wage of a compa

rable Israelí and after 20 years this proportion rises to 80 percent. However, convergence is 

not attained, because of incomplete convergence in the occupational structure and the lac.l.;: 

of convergence within occupations. 

2 Background 

The rnass immigration of Jews from the former Soviet Union to Israel which started towards 

the end of 1989. amounted to a total of about 600 thousand immigrants between 1990 and 

the end of 199-5 (see Table 1). The Israelí population at the end of 1989 was 4.56 million 

an<l the pre-migration population grmvth rate during the 1980's was between 1.4% and 1.8% 

per annum. The 1990-91 wave of immigration increased the population by 7.6%, in two 

years. \\·hich is more than twice the normal population gro-vth. The reduced immigration 

fio\Y ben•;een 1992 and 1995 has contributed about L3 percent ayear in population growth. 

By the end of 1995. the recent immigrants from the USSR constitute about 11% of the total 

population and 12.1 % of the population of age 15 and above. Compared with the immigration 

into the CS arnl other receiving countries, this wave stands out in its magnitude. 

"\\-'hile the fl.O\\º of new workers from the Israelí established population is mainly comprised 

of young inexperienced workers, the flow of immigrants is of workers of all ages, who acquired 

sorne work e.."-'.perience in their home country. Dn the average, immigrants are older than 

Israeli workers by four years. This is contrast to most immigrations, where immigrants tend 

to be relati\·ely young. This feature reflects the exogenous relaxation of emigration from 
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the CSSR and the free entry to Israel. Thus. this immigration ,;,.·a\·e is less gO\·erned by 

self-selection. 

Another important feature of this wave of immigration is the exceptionally high le\·el 

of education and the prior experience in academic jobs (see Table 2). Those who arrived 

during 1989-1991 possessed an average of 14.5 years of schooling, compared with 12.6 years 

among Israelí workers in 19912 . Fifty nine percent of the men and 55 percent of the women 

held academic and managerial positions in the former l:SSR, cornpared with 18 and 11 

percent, respectively, among Israelí workers. About 57,400 of those who arrived until the 

end of 1993 defined themselves as engineers and 12,200 as medical doctors, compared witb 

30,200 engineers and 15,600 physicians ,vho were working in Israel in 1989. ünder these 

circumstances, it is not surprising that many highly skilled immígrants work in Israel in 

occupations t hat require less skill than they possess. Of the 333,000 imrnigrants who arrived 

during 1990-91, 75 percent worked in low-skill occupations, and only 13 percent found jobs 

in high-skill occupations wit hin their initial stay in Israel (2. 9 years on the average). 

Occu pational downgrading is sharper far women, reflecting the larger discrepancy be

tween Israeli and immigrant women in the proportions of workers in academic jobs (see 

Table 2). The subsequent process of occupational upgrading and wage growth has been 

slower. Consequently, male and female immigrants require a separa te analysis. This study 

,vill focus on the wage and employment dynamics of male immigrants. 

The basic features of the occupational dynamics can be seen in Table 3, which describes 

the occupational and employment status of male immigrants from a cohort which arrived in 

1990. by their occupation in the former CSSR. As seen, among the immigrants who were 

employed in high-skill occupations ( occupation 1) in the former l:SSR, only 27.4 percent 

found jobs at the same occupational level, after 3 years in Israel. Immigrants gradually 

improve their occupational standing. Initially, the main inflow into the high skill occupations 

is from the ranks of unemployed. Later , the main inflow is from those who first found jobs 

at low-skill occupations. 

There is a rather sharp increase in wages as a function of time spent in Israel. The figures 

2The average schooling differences are slightly higher for men. Among immigrants, the average years of 

schooling are 1-1.6 for men and 14.4 for women. Among Israeli workers, the average years of schooling are 

12.3 for men and 13.0 for women . 
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m Table 4 sho,,· that recent irnmigrants, ,,:ith experience in Israel of 5 years or less. earn 

less than Israelí workers v.,1.th the sarne experience in Israel (who are, on the average. 1-1 

years younger), suggesting that experience acquired abroad is of little value. In contrast. 

irnmigrants who have spent in Israel more than 5 years earn, on the average, about the sarne 

,vage as native Israelís with the same experience in Israel ( who are, on the average, 8 years 

younger). As immigrants spend more t ime in Israel, the variability in wages across schooling 

groups and occupations rises, suggesting irnproved matching of workers to positions and 

rising returns for skills acquired abroad. 
To summarize, immigrants from the former USSR entered the Israelí labor force quickly, 

willing to accept any available job. The occupational distribution of first jobs among im

migrants is similar to t he distribution of j obs in the Israelí economy, implying a substantial 

occupational do,vngrading. Follo,ving this initial phase, there is a second phase in which the 

highly educated immigrants gradually upgrade their positions by finding better jobs ,vithin 

the low-ranked occupations or move to jobs within a high-ranked occupations. As a result, 

there is a substantial wage grov.i,h and inequality among immigrants rises, as they obtain 

higher returns for their imported skills. 

3 A Framework for Analysis 

·\Ve no,,· present a simple human capital model which describes the development of earnings 

for immigrants and natives and allows us to compare their patterns. In particular, we are 

int.erested in the forces which determine the convergence of the earnings of immigrants to 

those of Israelís. 

An immigrant brings with him a fixed set of marketable skills such as schooling, oc

cupation and work e.'<perience acquired abroad. As time passes, these skills are gradually 

adapted to the Israelí market , and their quality and market value rises. The immigrant may 

also augment his skills or acquire new skills in Israel. The acquisition of new skills requires 

sorne sacrifice of current earning. Thus, each immigrant is faced with an investment problem 

in which he compares the benefits from investment in terms of higher future earnings to 

the costs in terms of forgone current earnings. The investment decisions interact with the 

changes in the market value of the immigrant's skills and together determine his earning 
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growth. A.n Israeli ,vorker faces a similar investment problem. except that he does not ha,·e 

skills which were acquired abroad. 

Let Xs be quantity of skill s, s = l , 2 ... S , that an individual possesses. Human capital. 

K, is an aggregate which summarizes individual skills in terms of productive capacity. vVe 

assume that this aggregate may be represented as 

(1) 

,,·here 0
5 

are non negative parameters and F(.) is an increasing function. The marginal rate 

of substitution in production between any t,vo skills r and s is given by ~. The concavity 

of F(.) determines whethe::- skills are gToss substitutes or compiements.3 

firms re,vard individual skills indirectly by renting human capital at the market deter

mined rental rate. R. The earning capacity of a ,vorker is given by 

Y=RK. (2) 

Thus. ~ also represents the relative price of skills in the market. When skills are measured in 

terms of the t ime spent acquiring them, then an exponential specification for F(.), such that 

K = exp ( ¿ 0 
3

X
9

) , seems consistent with the observed relation between earning and skills. In 
this case. the parameter 05 is the proportional increase in earning capacity associated with a 

unit increase in skill X 8 . Because 03 is independent of skill acquisition, each individual may 

,·ie,,· itas the implicit "price" (or "rate of return") of skill s.4 

:
1Tlie eros;; partial derivatiYes are F' (. )0s0r. 
4 Jf \\"C normalize the price of one skill to unity then 0_, is the price of skill s in terms of this numeraire. 

Under tite exponential assumption, 0s also equals. or is proportional to, the ratio between sacrificed earning 

and addit ional earning associated with an increase in x,. which is a rate of return. Since the relative prices 

of skilb are deterrnined by the technology of production, i.e. , the demand side, the coefficients 0s may also be 

interpretni a,, q11ality parameters, objective or perceived. which change as the immigrant's imported skills 

become 1110n: applicable to local market conditions. For the analysis of individual investment decisions, the 

disti11ctior1 het ween price an<l quality makes no difference. Following recent literature ( e.g., Juhn et al., 1993) 

we shal l u,;(: tite tern1 price. At the aggregate. the different 0s together with the availab]e number of people 

with eacl1 ski!!. determine the supply of K and the renta! rate R. Given the equilibrium value of R and the 

Ye<"tor oí O,. the bundle oí skills that each person possesses can be evaluated in terms of the consumption 

good. In a more general specification skills need not be perfect substitutes and their respective prices will 

depend on the agg;regate stocks of the di.fferent skills (see Heckman et al. , 1997) . 
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A ,rnrker can augment his skills by training in school or on the job. Let Ls and u.:,; be the 

proportions of available time (which is normalized to 1) spent learning skill sin school and 

on the job. respectively. Then 

(3) 

where .3,; and is are learning coefficients. /3s > is , and ó is a depreciation rate. Time spent 

on training is withdrawn from working time and involves a loss of earnings. In the case of 

schooling or formal training, each hour of training causes a corresponding loss of an hour of 

work. In training on the job, the loss is smaller (as sorne learning is joint with work) but 

the learning coefficient is usually smaller. The actual earning of the individual, y, equal to 

his earning capacity, Y. multiplied by "effective" working time, h. That is, 

(4) 

where T; = ¿ ls is the proportion of total time spent in school, Tw = ¿w5 is the proportion 

of time spent training on the job and e(.) is a conve.'C increasing function with c(O) = O and 

c(l) ~ l. 

Individuals maxnruze their life-time earnings. In each point m time, a worker must 

decide which skill to augment and how much of it to acquire. Because all schooling activities 

are equally costly, an individual who invests in schooling will augment only the skill with 

the highest contribution to the grmvth of human capital (i.e. , the highest 0sf3s) . Sirnilarly, 

because all training activities are equally costly, an individual who invests in trainíng on the 

job ,,·i ll a ugment only the skill ,vith the highest 0 ;''f,,. 

For t he analysis of immigrants· earnings, it is important to partition skills into two groups: 

locally acquired skills and imported skills. The imponed skills are fixed in quantity, but an 

immigrant may acquire local skills. A basic feature that we wish to introduce is that the 

prices of imported skills rise ,vith time spent in Israel, relative to the prices of locally acquired 

skills. This rise in prices, which reflects gradual adoption of imported skills to local market 

conditions. rnay influence the local imlestment ..decisions. 

V•:e denote the subsets of skills acquired abroad and in Israel by S1 and S2 , respectively, 

and assurne that for all s E S1 , the quantities X; are fixed at x 5 (0), but prices are allowed 

to vary with time in Israel, while for all s E S2 , prices are fixed but quantities can vary. 
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In fact, each immigrant will choose to invest only in that member of 52 _..-hich max1mizes 

the gro"-""th rate. vVe denote this ma..ximal element. which may vary across immigrants. by 

x and its price by 0. Based on these definitions, and assuming an exponential aggregation 

rule, K = exp(¿ 0sxs), the growth rate in human capital can be partitioned into t he change 

arising from local investment decisions. and the change due the rising prices of imported 

skills. That is, 

z = 0x + ~ Xs(0)0s. 
sES¡ 

(5) 

vVe may approximate the optimal local investrnent pattern for an irnrnigrant by 

(6) 

where, t is calendar time, t0 is time of arrival, To is the irnmigrant's age (or work experience) 

upon arrival and a, b and e are sorne fixed positive pararneters.5 The earning of an Israelí 

born worker follows a similar process, except that he has no irnported skills and the date and 

age of leaving school replace the date and age of arrival. Equation (6) captures two basic 

results .from human capital theory: investrnent declines as the individual becomes older and 

approaches the end of his working career, and current investrnent is higher if the individual 

expects an increase in the price of skills. The first result follows from the fact that value 

of human capital depends on the expected period of utilization. The second result follows 

from the observation that investrnent in human capital involves a sacrifice of current earning 

capacity in favor of increased future earning capacity. 

5 Approximation is required because in general there is no closed form solution for the optimization 

problem. An exception is when F(.) is exponential and c(Tw) = 1 - (1 - Tw)º, where O < o- < l. In 

this case. the investment policy can be derived explicitly as a function of the future prices relative to their 

current val11es. Earning grov.-'th assumes a very simple piecewise constant form : t = O when the individual 

specializes in schooling, t = 0
-"-

117::::0
-t when he invests on the job, and ; = g - ó in the last phase of no 

investment, where g = _¿xs(O)Bs + ~ is the change in prices, 01 is the maximal learning coefficient (on 

the job) and r and ó are the depreciation and interest rates, respectively The duration of each phase is 

determined endogenously. These results are derived in the Appendix. 
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The amount of effect ive hours, h, is a function of the amount of local im·estment ex which 

is obtained by inverting c(Tw) - \~/e shall approximate this relationship by 

(7) 

where ( is a negative parameter which depends on the function c(Tw). Equations (5) (6) 

and (7) together determine the effect of investment on earning.6 

vVe can now compare the earning paths of immigrants and native Israelís. The basic 

difference between natives and immigrants is that immigrant s bring with them skills which 

are not immediately applicable to the local market conditions. As time passes the imported 

skills become more valuable as immigrants adopt to local market conditions. Thus, at the 

early stage of stay in Israel, immigrants display higher growth in earnings than similar 

Israelis. Assuming that after sufficient t ime in Israel, prices of imponed skíll converge to 

sorne constant values, the earning growth rates of immigrants and natives will eventually 

converge. Hmvever, convergence in growth rates does not necessarily imply convergence in 

levels. Earnings of immigrants will overtake the earnings of natives if the prices of imported 

skills converge to the same price as obtained by natives for locally produced skills, because 

increasing prices imply higher investments. However, if imported skills are of inherently 

lower quality, and their long run price falls short of the price of locally acquired skills, then 

earnings of immigrants may never catch up with those of natives. 

A simple parameterization for the behavior of prices will help to illustrate the general 

point . Let t - t0 be the duration of time that the immigrant has been in Israel, then the 

market \·alue of imported skill s at time t is es(t - to )- Vv'e assume that 

(8) 

where 0_, is t he long run value of e s(t - t0 ) and >- is a parameter indicating the speed of 

adjustment.7 If >- > O t her., as the immigrant spends more time in Israel, the price of each 

imponed skill component approaches 03 • In contrast, skills acquired in Israel by natives or 

immigrants, have constant value, es. 
6The approximations in (6) and (i ) have been used by Mincer (1974) to derive the quadratic earning 

function. \\ºe extend his analysis by adding time effects into the investment decision. 
~The mo<lel can easily accommodate different >- for different skills. However, for the estimation it is useful 

to impose the constraint of uniform >-. To simplify the exposition we impose this constraint at the outset. 
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Recall that different immigrants arnve m different dates, at different ages and "·ith 

diñerent market skills. Consider an immigrant who is observed in year t and at age ,. Let 
us ci<":note the date of arrival by t0_ the age (or experience) on arrival by , 0 and the imponed 

quantity of skill s by x.,,(O) . Assuming that F(.) is exponential, so that lnK = >'0_.x3 . the 

immigrant ·s level of earnings, implied by equations (5) to (8), is 

ln(y,m(T, t)) - ¿ 03 (O)x 3 (O) + (1 + a) ¿(0s - 03 (0))(1 - e->.(t-to))xs(O) (9) 

CT2 C,2 

+(bT - 2 ) - (bTo -
2 
°) + a(ln R(t) - ln R(t - t0 )) 

+ 1n R(t) + ln(him(T, t)). 

The earnings of a comparable natjve Israeli, who is observed in year t and age T , and 

had the same bundle of skills (includi.ng the same level of completed schooling) when he left 

school on age T s be ,v··ritten as 

CT2 c-2 

¿03 X 3 (0) + (bT- 2 )- (ln"s --?) (10) 

+a[lnR(t) -lnR(t - t5 )] +lnR(t) +ln(hn(T,t)), 

where, (, and r.,, are, respectively, the time and age of leaving school.8 Taking the difference 

benveen (9) and (10), using (6), we obtain 

ln (Yim(,, t)) - ln(Yn(T, t)) = ¿[(0.,, - 0.,,) + a(0s - 0s(O))]x.,,(O) (11) 

+(1 +a+>..;) ¿ (0s - 0.,.(O))e->.(t- to)x.,,(O) 

c-2 CT2 

+ [ ( bT o - / ) - ( br s - / ) ] 

+a[lnR(t - t0 )) - lnR(t - t.,,)]. 

Equation (11) allows us to describe the parameters governing the convergence of immi

grants to natives. The terms in the fi.rst sum determine the long term differences in the 

level of earnings. As seen, for -a,> O, -convergence in-prioes (i.e., 1}3 = 0.,,) -would imply that 

the earning level of immigrants will eventually exceed the earnings of comparable native 

8 Using the approximation in (i), we can elimina te ln(h,, (T , t)) from equation ( 10), yielding, ln(Yn ( T, t)) = 
> 0sxs(O) ~ (bT - ";: ) - (bTs - ~) + ~(b - cr) + a[ln R(t) - In R(t - (T - T,))] + a~!\~l + In R(t). 
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Israelis. This is a consequence of the added incentive to acquire local human capital. caused 

by the rising prices of imported skills. However, to the e..'Ctent that an imported skill is of 

inherently lower quality anda is not too large (i.e., (1 + a)08 < 08 ), it·s long term ,·alue ,i::ill 

be lower for immigrants and their earning level may be lower in the long run. The terms 

in the second sum determine the speed of convergence, where higher values of >- indicate a 

faster adjustment. Clearly, if the adjustment is slow then immigrants who entered at an old 

age will never catch up with similar Israeli within their working lifetime. \Ve thus obtain a 

flexible specification ,vhich allows for convergence but does not impose it. 

The positive interaction between rising prices for imported skills and the incenti,·e to 

invest in local human capital provides a simple answer to a query raised by Borjas (1994, 

p . 1612) ''why ,vould immigrants accumulate more human capital than natives?'" within 

the context of standard human capital theory. There is no need to rely on heterogeneity or 

self selection to explain overtaking. Immigrants may "try harder", simply because they have 

stronger market incentives to invest in human capital. 9 

An important source of earning grov,1th of imrnigrants, which we have not discussed yet, is 

their gradual climb up the occupational scale. The analysis can be extended to incorporate 

occupation specific capital stocks, Kj = F('¿,0sjXs), where 0sj is the price of skill x 5 in 

occupation j, allowing immigrants to change occupation when a suitable job offer arrives. 

The prospect of the arrival of job offers with higher wages also influence current investments 

in human capital. In general the arrival rate of jobs offers depends on the individual 's search 

effort and skills. and on market conditions (see, e.g., '\iVeiss and Gotlibovski (1995) ). However, 

in this paper ,ve focus on investment decisions and assume that occupational transitions are 

exogenous. 

9 It should be noted that this result depends on the functional form assumptions. Alternative specifications 

yield different conclusions concerning overtaking. For instance, if one adopts a Ben-Porath specification, 

where F(.) and C(.) are linear and X5 = g(K(/35 l 5 + "Y.."'-'s)), where g( .) is increasing and concave, the local 

investment policy is independent of prices, so that there is convergence, but no overtaking. It seems that 

sorne degree oí complementarity. or non-neutrality, is required for overtaking. Related results on overtaking 

appear in the literature on endogenous grov--ih with both physical and human capital (See Caballe and 

Santos. 1993. and Brezis et al., 1993). 
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4 Data on Earnings 

For the analysis of earning, ,ve use the CBS income surveys for the years 1991 to 199.S. --.·hich 

are random annual surveys of the \\·hole Israeli population. Using these data --.·e construct 

t ,vo subsamples sample of native born Israelis and a sample of imrnigrants from the former 

lISSR ,vho were older than 13 upon arrival. The two subsamples include only Je--.·ish men 

of ages 26 to 6.5 ,vho worked more than two weeks during the last month and more than 25 

hours per week. We also exclude all individuals with no information on age, no information 

on the number of years of schooling and with more than 31 years of schooling. The wage and 

hours of work are the average during the severa! weeks before the survey. For immigrants, we 

can separate the number of years ofschoolíng and experience of work between those acquired 

in the former So,·iet Union and those accumulated in Israel. 

Summary statistics for the two sub-samples from the Income Survey are presented in 

Appendi.-x Table Al. On the average, immigrants earn about 64 percent of the monthly 

,vage of I.sraelis (and 66 percent of their hourly wage). Immigrants are about 3 years older 

than Israelís and have one year more of education. The occupational distribution of working 

immigrants is quite similar to the occupational distribution of working Israelis. The immi

gration flo,,·s from the former USSR were concentrated in two time periods; about 20 percent 

of the immigrants, observed in 1991-1995 arrived in the early wave of 1970-79 and 62 percent 

arri,·ed in t.he recent wave of 1989-1992. Seventy five percent the immigrants in the sample 

are newly arrived and have been in Israel for less than 6 years. 

5 Implementation and Results on Wage Convergence 

Vv·e follo,,· a simple t,vo stage estimation procedure. Vv-e first use a sample of Israelí natives 

to estirnate a ,,·agc equation for Israelí ,vorkers. 1/\ie use these estimates to predict what 

each immi~Tant \Yould earn in Israel if he could sell his observed skills for the same prices 

as nati,·e Israeli::;. \Ve then form the differences between actual and predicted earning for 

immigrant::; and estimate.equation ( ll ), ,vith .the.objectiv.e ofi dentifying .the.effect of changing 

prices of skills. &; a function of time spent in Israel. 10We allow for cohort effects and for the 

1º The two ,;tage procedures allows us to incorporate in a simple way the identifying restriction that the 

time effects. reflecting a common renta] rate for human capital which may vary over time, are the same for 
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possibility that immigrants who are ·'trapped" in lon· skill occupations. recei\·e a lower return 

for schooling acquired abroad 
The observed imported skills m this analysis are schooling and experience acquired 

abroad. Schooling is measured simply by the total time spent in school. Hmvever. expe

rience is not simply the accumulated time spent at work, but rather the amount of human 

capital or skills accumulated in work. This quantity is given by the expression [b exp - e e.;o
2

], 

where exp denotes experience, defi.ned in the usual way ( age-schooling -6-military service). 

\Ve normalize by setting the price (in terms of log earnings) which is paid to Israelís for 

t heir "true" experience to unity. Vv'e shall define the "true" work e.xperience that immigrant 
2 

import as [ b exp
0 

- e e;,.t ] , using the same values for b and e as for Israelís. 11 We then esti-

ma te the time pattern of the price which immigrants receive for this quantity. The prices of 

unobserved skills are represented by the time patterns of t he occupational specific constants. 

5 .1 Regression Results for Israelis 

Table 5 presents the estimation results of the wage equation for Israelís. The yearly dummies 

represent the difference from the wage in 1995. We find that, despite the mass immigration, 

the \\·age per hour for Israelis is increasing during the period. Controlling for schooling, 

occupation and experience, the hourly wage in 1991 is about six percent lower than in 1995 

(1992 is an exception where wage per hour is almost as that of 1995). The wages in occupation 

1 and occupation 2 are, respectively, about 27 and 22 percent higher than in occupation 3. 

There is a 4.5 percent increase of the hourly wage wit h the first year of e.xperience and about 

7 percent increase of the hourly wage with a year of education. These estimates and the 

fit (R2 = 0.32) of the model are similar to those obtained in other application of Mincer' s 

\,:age function 12 . V/e use this equation as the benchmark for studying the convergence of the 

immigrants and natives. 
11 If both t he parameters b and e differ between Israel is and immigrants, one cannot separa te "quantity"' 

from ··price" . lt is possible, however, for one parameter, to differ across these groups. We have estimated 

the model. allowing the coefficient e to di.ffer. \Ve found that this coefficient was -.00061 for immigrants 

and - .0006G for Israelís. The difference between the two estimates is statistically insignificant. 
l'..?The only non standard feature is that we allow occupation to have separate effect on wages, beyond 

schooling. This is mainly done to allow comparability with immigrants, for whom occupational transitions 

play an important role. 
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_.,-ages of immigrants to native Israelís, as described in the model above. 

5.2 Regression Results for Immigrants 

To estímate equation (11) we use the data for immigrants only. The dependent variable is 

the di.fference between the observed log wage of each immigrant and his predicted log wage. 

using the estimated parameters in Table 5. The explanatory variables are schooling acquired 

abroad (interacted with occupation), experience acquired abroad and occupation in Israel. 

The effect of each these variables (including the constant) is allowed to interact with t ime 

since arrival to Israel. To isolate the impact of mass immigration in 1990-1991. "·e distinguish 

three cohorts: immigrants who arrived before 1990, during 1990-1991 and during 1992-1995, 

and allO\v them to affect the constant. Speci.fically, we estímate the nonlinear regression 

D; - b + b<90C<90 + b92_95C92_ 95 + de->,,(t-t.o;) (12) 

+ [(b + d ->,,(t-to,)] l + [b + d - >.(t-t.oi)J ') 
occl occl e OCC occ2 occ2e OCC-

+ [b exp + de:z:;,e->,,(t-to;)][(.045 - .0007expo;)exp0i] 

+[(bs_occ1&2(occl + occ2) + b9 _ 0 cc3occ3 + d5 e- >.(t-toi)]soi + ¿i, 

,vhere Di is the residual from the first stage, t - tOi is potential experience in Israel, expo;, is 

potential ex perience in former USSR, s0; is the number of years of schooling in the USSR, 

occl,:. and occ2; are dummies that take the value 1 if immigrant works in occupations 1 

or :2. respectively. (occupation 3 is the reference group) and c<9o and c92 _ 95 are dummy 

variables that take the value 1 if the immigrnnt entered Israel, before 1990 and between 1992 

and 1995, respectively. The ,·alue of [(.045 - .000í exp0i)exp0,: ] is the accumulated human 

capital associated with the market labor experience that the immigrant imported, using the 

estimated coefficients for experience and experience squared for Israelis in Table 5. Note 

that we restrict the speed of convergence of the coefficients of the human capital indicators, 

>-. t.o be the same for all the parameters. 13 

13The coefficients b., and d, in the estimated equation (12) are related to the structural parameters in 

equation ( 11) through the definitions bs = [(0, - 0,) + a(0, - 0,(0))] and d, = (1 +a+ a>-{)(0, - 0,(0)). 

The parameters 0 •. b, c and { can be identified from the regression for Israelis. The parameter .>- can be 

estimated directly from the residual equation. A sufficient condition for identification is that the price that 



16 

In Table 6. \Ye present t\\·o alternative vers1ons of equation (12). without and with 

schooling-occupation interaction. The basic logic of compensating wage differentials would 

suggest that, the return for schooling is the same wherever a person works. However, im

migrants have not chosen their schooling based on market conditions in Israel. The return 

which they receive in the Israelí market is, therefore, affected by demand conditions, and 

immigrants \vho cannot find high skill jobs are less likely to receive ful! reward on their 

schooling endowment. In describing our results, we shall mainly rely on the specification 

with a schooling-occupation interaction. 

The estimated speed of adjustment, >., is .0953 per year, implying that within a period 

of ten years each price is adjusted by 62 percent of the initial distance from it's long run 

\·alue. Ho\vever. convergence also depends on the long term difference between the prices 

that Israelís and immigrants obtain for their skills. 14 Vv"e shall, therefore, discuss each of the 

prices. for schooling, e.'Cperience and unobserved skills, separately. 

The initial difference, upon arrival, in the price (rate of return) of schooling between 

immigrants and Israelí is bs_occ1&2 + ds = - .0290 - .0359 = -.0649 in occupations 1 and 2 

and b
8

_,,cc3 + d5 = - .0455 - .0359 = - .0814 in occupation 3. Given the estimated rate of 

return of .0728 for native Israelis, the initial reward for schooling is slightly positive for an 

immigrant working in occupation 1 or 2 and slightly negative (but not significantly different 

from zero) for an immigrant working in occupation 3. The long run difference in the rate 

of return for schooling in occupations 1 and 2 is b5 _ 0 cc1&2 = -.0290 and b8 _ 0 cc3 = -.0455 

in occupation 3. Hence. the rate of return that immigrants can expect in the long run is 

only .072S - .0290 = .0438 in occupations l and 2 and .0728 - .0455 = .0273 in occupation 

3. This substantial gap between natives and immigrants suggests that schooling acquired in 

the former l -SSR is not fully transferable to Israel. either because differences in quality or 

informational frictions v:hich cause immigrants to "give up" in their search for better jobs 

(see "\"Veiss and Gotlibovski. 1995). The rate of increase in the return that immigrants in 

immigrants receive íor sorne skill, s. say experience, converges to the price that native Israelís obtain, so 

that 0,. = fJ_,. \Ve can then identify a and 0.(0) for imported experience from the estimates of be.xp and dexp· 

Having an estímate for a.>- and C we can then obtain 8, and 0,10) for schooling from the estimates of b,ch.ool 

and dsch.r,ol · 

l 4 ünder our assumptions, the difference in the prices that Israelís and immigrants obtain for skill s is 

0s - 05 (t - to)= (0., - 05 ) + (0 5 - 05 (O))..\e--\(t-to)_ 
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occupations 1 and 2 ( occupation 3) obtain for their schooling is such that. after ten years. 

the rate of return reaches .0299 (.013-l) "·hich is about 68 (49) percent of its long run \·alue. 

The initial difference, upon arrivaL in the value of experience acquired abroad is bc=p + 
derp = -.233 - 1.014 = -l. 247. Since the price of accumulated experience that Israelís 

obtain is normalized to one, this means that the initial return for accumulated experience 

is 1 - 1.2-±7 = -.247. This means that, initially, e.xperience accumulated in the former 

l 7SSR has negative value in the Israelí labor market. \Vith time, however, the price rises to 

1 - bcxp = l - .233 = . 767, which, given the high standard error on bexp, is not significantly 

different f:rom l. Thus, we cannot reject the hypothesis that, in the long run, immigrants 

obtain the same rate of return for experience as native Israelís. The adjustment, is rather 

slow and "·ithin 10 years this price attains 49 percent of its long run value.15 

The occupational dummies show that immigrants who work in the high skill occupations 

1, and in occupation 2, obtain higher premia (relative to occupation 3) than comparable 

Israelí workers. Using the specification without a schooling-occupation interaction, these 

premia are, in the short run, .272 + (.368 - .242) = .398 and .215 + (.212 - .155) = .272, 

in occupations 1 and 2, respectively. In the long run, these premia are even higher: .272 + 
.368 = .640 and .215 + .212 = .427. However, a large part of these occupational effects is 

a consequence of the lower rate of return for schooling in occupation 3. When a schooling

occupation interaction is added, it is seen that the occupational effects are reduced to .127 

and .O 21. in the short run, and to .378 and .194 in the long run. The remaining occupational 

effects suggest that , in the long run, workers who were lucky to find jobs in the high skill 

occupations. or had sorne unobserved characteristic which made them more suitable for 

employment there, given their experience in schooling. fare substantially better than those 

immigrants who remain in the low skill occupation. 

V-ie now turn to the discussion of the constant terms which summarize the average irnpact 

of unmeasured characteristics of immigrants. As seen in Table 61 for both specification, the 

coefficients b and d are positive and large, indicating that, in the short run, there is not much 

to distinguish between immigrants with different human capital indicators. However, with 

15 If we allow for a different values of e in the definition of ''true" experience, yielding e = - .00066 for 

natives and e = -.00061 for immigrants. we obtain e:;sentially the same patterns for the price of experience .. 

The only difference is that, in this case. the initial price effect, given by 1 - bexp - dexp = -0.148 , is not 

significantly different from zero. 

• '''.'~RSIDAD DE SAN AND~ESJ 
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time. the constant term declines and more weight is shifted to obsen·able characterist ics. 

since their prices rise. Note that the cohort dummies indicate a reduction in the unrneasured 

qualit y of immigrants. Holding measured characteristics constant, immigrants .... ,:ho carne 

before 1990 earn 6.2 percent more than immigrants who carne in 1990-1991 (the omitted 

1 group), who earn 5.7 percent more than immigrants who carne in 1992-1995. This pattern 

is consistent í.Vith the observed deterioration, in terms of schooling, reported in Appendi.""< 

Table A2. As noted by Borjas (1985), under the circumstances of declining cohort quality, 

control for cohort effects reduces the estimated effect of time spent in Israel. 

5.3 Convergence of wages within occupa.tions 

As noted above, time spent in IsraeL has a difierent impact on observed and unobserved 

skills. The average impact of unobserved skills declines with time spent in Israel í.":hile the 

average impact of observed skills rises, reflecting the rise in the price of these skills. \Ve now 

consider the combined impact of these factors and ask whether or not the average wage of 

immigrants converges to the average wage of comparable native Israelís, who work in the 

same occupation. Figures la to le show the predicted wage-age profiles for an immigrant 

with 16 years of schooling who arrived to Israel, during the period 1990-1991 at the age of 

30, and for an equivalent native Israelí. We consider three such comparisons, one for each 

occupational category. 

As seen in these figures, t he immigrant's wage-age profile are generally below those of the 

nati,·e Israelí. In occupations l. convergence is predicted for the average immigrant, but not 

for members of the recent immigration wave. In occupations 2 and 3 wages of immigrants 

with 16 years of schooling do not converge to those of a comparable Israelí, but rather to 

the wages of an Israelí with the average level of schooling in these occupations, 14 and 12 

years, respectively. 16 The predicted wage gaps between immigrants and Israelís with 16 years 

schooling at age .55, for the 1990-1991 cohort, are 8%, 20% and 34% in occupations 1,2, and 

3, respectively. 

16 The widening gap in occupation 3 between ·immigrants a:nd israelis with ·16 years schooling suggests that 

immigrants who stay in occupation 3 for a long time are of increasingly lower quality, compared with the 

Israelis who stay. 
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5.4 Convergence of residual distributions 

The increasing price of measured characteristics implies that, with the passage of time. 

immigrants become more distinct. based on their imported skills, and, consequently, ,,·age 

inequality rises. An interesting question is whether the same patterns apply to unobserved 

skills. \Ye have seen that the average impact of unobserved skills declines as immigrants 

spend more time in Israel, we shall now show that the variability of unmeasured individual 

cliaracteristics of immigrants rises with time spent in Israel, as the distribution of their 

resid uals converges to that of native Israelís. 

Tlie residuals for Israelís are based on the regression coefficients in Table 5. The residuals 

for immigrants are based on the coefficients in Tables 5 and 6. To examine the role of time 

in Israel. ,Ye divide the sample into w:o subsamples, based on their e.,-xperience in the Israelí 

labor market . those with five years or less, and those v;ith more than five years. The residual 

distributions in figures 2 and 3 show the residual distributions for immigrants and natives 

in the two experience groups. We can observe that among the less experienced, the residual 

distribution of immigrants is steeper, suggesting a lower variance, but among those who 

ha\·e been in the Israelí labor market for more than 5 years the residual distributions of 

immigrants and native Israelís are very close1 
i. 

Tbe declining mean and rising variability in residuals among immigrants, with the passage 

of time spent in Israel. reflects the presence of two types of learning about immigrant skills. 

Tlie learning about the measured characteristics of immigrants, reduces the average role of 

unmeasured attributes. At same time, as more is learned about each ·individual immigrant, 

immigrants are sorted out and variability rises (see Farber and Gibbons, 1996). The outcome 

is that as irnmigrants arrive, their wages are (relatively) equally distributed, but later on the 

wage <listrilmtion become more dispersed. reflecting the higher rewards to measured skills 

an<l a more precise evaluation of individual ability. 

17 l"sing tlw l~olmogorov-Smirnov (K-S) and Kruskal-\Vallis (K-W) tests, the null hypothesis of equality 

of distrib111io11 is strongly reject.ed for the low experience group (p value of zero for K-S test and p value of 

0.0077 for K- \ ,. test J. but is not rejected for those more than 5 years in the Israelí labor market (p value of 

0.811 for K-S test and p \·alue of 0.i58 for K-W test) . 
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6 Occupational Distribution and Transitions 

As we have shown in the pre\·ious section, the occupation at \Vhich an immigrant is employed 

has a strong impact on his wages. Therefore, the rate at which immigrant:3 find jobs in the 

high skill occupations is an important determinant of wage growth. Because of market 

frictions and lack of information, immigrants do not imrnediately find jobs which suit their 

quali..fications and skills. Instead, they start at the bottorn of the occupational ladder and 

gradually climb up. In interpreting the data, we shall assume that market conditions, such 

as the demand for particular occupations and rnarket evaluation of imported skills, largely 

determine the occupational transitions, and take occupational transitions to be exogenous. 18 

Our data source for occupational transitions of immigrants is the CBS Labor Force Sur

vey. from which the Income Survey is dravvn (both surveys report occupation, but only the 

Income Survey has wage data). This is relatively large sample with almost 10,000 observa

tions (see Table Al). We also use retrospect ive data contained in the Brookdale Survey of 

Engineers, which reports detailed work history for 714 male engineers from the former USSR 

\vho entered Israel in the recent wave, following 1989, and were surveyed in 1995.19 

Table 7 shows the occupational distribution of immigrants, by years in Israel, for two 

age groups; those who arrived at age 26-40 and those who arrived at age 41-55. The figures 

sho'\\· an increase in the proportion employed in academic jobs, especially among immigrants 

who arrived at a young age. Among those with more than 16 years of schooling, only 20 

percent are employed in academic jobs upon arrival. After 4 years in Israel, this percentage 

rises to 36o/c and 28% among the young and old. respectively. Among those who had been in 

Israel for .5 to 1.5 years. the corresponding figures are 54% and 37%. By way of comparison, 

the percentage of Israelís \vith 16+ years of schooling who work in occupation 1 is 63% (see 

Appendi..'- Table A3). 

The proport ion of immigrants not working declines sharply with time in Israel. Of those 

lS\\·e thus abstract from the individual choice of search intensity and acceptance rules, which are likely to 

be affected by the wage process. \Ve are now in the process of estimating a structural model in which search 

and investment decisions are jointly determined. 
19 The average schooling of these engineers is 16.4 years, with 36 percent having 15 years of schooling, 

reflecting the fact that, in the former USSR. one could become an engineer by acquiring 10 years of elementary 

and high school education plus .'5 years of university education. 
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who ha\·e 16+ years of schooling. 24 percent of t he young and 30 percent of the ole ciid not 

work upon arrival. After 4 years in Israel, these proportions went clown to 4 and 10 percent 

respectively. The proportion not working is among t hose with 16+ years of schooling is 

init ially higher than for immigrants of all levels of schooling,. However, the rat e of decline in 

non-employment is sharper for the 16+ group and after 15 years in Israel, the highly educated 

who were young on arrival have a lower non-employment rate. This pattern is consistent 

with the idea that highly educated immigrants adopt a more selective search strategy (see 

Vv-eiss-Gotlibovski, 1995). 

A similar pattern of a quick rise in the proportion of irnmigrants employed in occupation 1 

is obsen·ed in Table 8, which displays the change in occupational distribution during the first 

5 years in Israel for the recent wave of immigrants, usíng Brookdale's Survey of Engineers. 

The different sources tell the same story; initially, only about 20 percent of the qualified 

immigrants found a high skilled job, while after 4 or 5 years this proportion rises to about 

40 percent. 
The retrospective data in Brookdale's Survey of Engineers allows us to calculate annual 

transition matri.-xes for irnmigrants during their first years in Israel.20 Using monthly data, 

we calculate for each month the annual transition rate (12 months ahead) and t hen take 

monthly average for immigrant-engineers who were in Israel between 30 to 42 months. Table 

9 presents these average transition for male immigrants who were 25-45 years old upon 

arrival to Israel. As seen, the probability of leaving occupation 1 within ayear is less than 

4 percent. :t\fore than 21 percent of the non-working men go directly to occupation 1 within 

a year. In contrast. the rates of upward mobility from occupation 2 and 3 to occupat ion 1 

are only 9 and 6 percent, respectively. Initially, the entry into occupation 1 is mainly from 

non-emplo:yment, \Vhich includes training and unemployment. Later on, as most immigrants 

are employed the main source of entry into occupation 1 is occupation 3. The transitions 

reporte<l in Table 9 are the average for immigrants who have been more than two anda half 

'.?O\Ve have two other panels which can be used for the same purpose. The two panels are the CBS panel 

of immigrants who arrived in 1990 and surveyed four times in 1991-1994 and the Brookdale Survey which 

in summer 199::? interviewed a random ·sample ·of 1200· immigrants and then again -900 of these immigrants 

in 1995. The patterns in these data. unconditional on education, are similar to what we present here, but 

beca use of small sample size, these sources are not directly useful for the calculation of transitions conditioned 

on sex schooling and age. 
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years in IsraeL so that most of the people ·who are not working are unemployed and only few 

are in training programs. 

l-nder the strong assumption of stationary transition rates. we can use the transition 

probabilities matri..'< of Table 9 to forecast the future occupational distribution of the immi

grant engineers. 21 Such out of sample forecasts are presented in Table 8 for sorne selected 

years. The prediction of 64 percent employment in occupation 1 after a stay of 20 years in 

Israel is not far from the observed 58 percent, reported in Table 7, for immigrants with 16+ 

years of schooling, who arrived at age 26-40 and who have been in Israel for more than 15 

years. It is also close to the observed average of 63 percent , reported in Appendix Table A3, 

for Israelis with 16+ years of schooling 

Similar comparisons, based on simple Logit estimation of the proportions who work in 

occupations 1, 2 and 3, conditioned on working, are presented in Figure 4.22 As seen, the 

proportion of Israeli \vorkers, with 16+ years of schooling, who actually work in occupation 1, 

rises from about 50 percent at age 30 to about 60 percent at age 50. It is forecasted that, over 

the same age (time) interval, the proportion of immigrants who work in occupation 1, from 

the recent wave who entered Israel at age 30 with 16+ years of schooling, will rise rises from 

about 2-S percent to about 55 percent. In other words, based on the available information, 

it is expected that the occupational gap between recent immigrants and comparable Israelís 

will narrmv su bstantially with time spent in Israel. The agreement of the predictions from 

the retrospective Survey of Engineers with the observed proportions in the pooled cross 

sections suggests that we can use, with sorne confidence, the occupational state probabilities 

in Table 9 to generate an expected ,vage profiles which are not conditioned on occupation. 

7 Convergence of Average Wages 

Do wages of immigrants converge, overtake, or fall short of the wage of comparable Israelís? 

The anal:,·sis of wage dynamics has shmvn that, there is a substantial wage growth within 

11 Given that the t ransition matrix is from the early period in Israel, it is likely that the off diagonal 

probability of upwards mobility are biased upwards as estimates for the transitions in the later years. 
~~The Logits are estimated from the Labor Force Surveys. For rnale Israelis, we control for schooling and 

age. For male immigrants. we control for schooling, age at arrival and cohort (see appendix tables A4 and 

A5). 
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occupations, especially in occupation l. however, convergence is not attained. The analysis 

of occupations have shO"-'!l that the occupational distribution of immigrants approaches that 

of Israelís. but, again. convergence is not attained. \Ve now bring together our results on 

wage dynamics and the dynamics of occupational transitions by immigrants, and examine 

the convergence of the a,·erage wage, unconditioned on occupation. 

Recalling that most of the immigrants in our sample have recently arrived and have been 

in Israel five years or less. we begin with an analysis of the short run predictions of our model 

concerning the relative importance of wage grovvth within and across occupations. 

Table 10 provides a partition of the wage grmvth of immigrants in a synthetic cohort 

into four components: time, experience, price effects and occupational changes. Specifically, 

\Ve select from the 1991 and 199.5 cross sections immigrants who entered Israel in 1990. 

A veraging log wages for each cross sect ion and taking the difference ( divided by 5) yields the 

·· average annual grmvth rate" for the 1990 synthetic cohort during the period 1991-1995. For 

each person in these two cross sections we can create a prediction based on his characteristics 

and occupation and generate the "average predicted gro\vi.h rate" . We then partition this 

prediction using the estimated coeffi.cients in Tables 5 and 6. This exercise is performed for 

the whole sample of entrants in 1990 and to subsamples classified by schooling and age at 

arrival. 

The time effect is derived directly from the 1991 year effect in Table 5. The experience 

effect is the a,·erage "true" experience in Israel, accumulated between 1991 and 1995, by 

members of the 1991 cross section. The price effect is defined as the average change in 

predicted residuals, holding occupation constant at the 1991 level. The occupation effect 

is the difference in the predicted residuals, in 1995, for the 1991 and 1995 cross sections. 

Since time in Israel is held constant in this comparison, the experience and price effects are 

accounted for and the remaining factor is the difference in occupational choices. 23 

The results in Table 10 show that increasing prices of skills are the most important 

factor in explaining wage growi.h during the initial five years following immigration. Of 

an average annual ,vage grmvth of 6.4 percent, half is due to rising prices. Of course, this 

factor is more important the more schooling or experience the irnmigrant has. Changing 

=3 ln the 1991 cross section , 12.8 percent worked in occupation 1, 12.0 per cent worked in occupation 2 and 

75.2 percent worked in occupation 3. The corresponding figures in 1995 were 20.4, 13.8 and 65. 7. 
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occupation, accumulation of experience and general grmvth contribute each about 1.2 percent 

to wage grmvth. As expected, occupational change is more important for immigrants \vit h 

higher amount of imported schooling, and experience effects are more irnport ant for younger 

immigrants. The results show that the rnodel under ( over) predicts the wage growth of young 

( old) immigrants. This suggest that age plays an independent role --·hich is not captured by 

investment and accumulation of e.'<:perience. 24 

V-le thus see that in the short run, rising prices of skills are the main cause for ,vage growth, 

and occupational transitions are of secondary importance. However, our specification of the 

,vage dynamics implies that as the immigrant spends more time in Israel the rate increase 

in the price of skill declines. Meanwhile, the wage increase associated with occupational 

s,vitches from occupations 3 and 2 into occupation 1 rises. This is seen from the increased 

distance between the predictions for imrnigrants in figures la lb and le. This implies that 

occupational transitions become increasingly important. 25 

Figure 5 presents ,vage-age profiles, a,·eraged over occupations, for an immigrant with 16 

years of schooling, who arrived to Israel at age 30 anda comparable Israelí. For immigrants, 

we combine here the dynamic effects from the estimated wage equations reported in Tables 

5 and 6 with the occupational distribution predicted from Table 9. We use the predicted 

occupational probabilities, conditioned on working (excluding non-employment). For the 

average wage of Israelís with 16+ years of schooling, we use the proportions predicted from 

a Logit estimates. 26 Figure 5 shows that the wage differential between immigrants and 

comparable native Israelis narrows substantially with time spent in Israel. An immigrant 

who arrives at age 30 with 16+ years of schooling earns, on the average, only 52 percent of 

the ,vage of a comparable Israelí. After 5 years in Israel, the same imrnigrant earns a wage 

which is 62 percent of the wage of a comparable Israelí and after 20 years this proportion 

'.!~ A possible explanation is that employers are reluctant to hire and test old immigrants. Therefore, the 

probability of receiving wage offers in occupation 1 is lower for such workers (see V./eiss and Gotlibovski, 

199-5 ). 
'.!5 This interpretation is somewhat tentative, because the increasing discrepancy between occupations may 

reflect self selection. To address self selection, one must extend the model to allow for endogenous occupa

tional mobility. 
'.!6The Logit model uses the data from the Income Survey sample and controls for schooling and age (see 

Appendi." Table A-5). 
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rises to 80 percent .. A.s explained above, the gro,,-th in early years is mainly due to the rise 

in the returns for imported skills. The grovtth in later years is mainly due to occupational 

switches, reflected in the narro"·ing of the occupational differences between immigrants and 

native Israelis. However, convergence is not attained, because of incomplete convergence in 

the occupational structure and the lack of convergence within occupations. 

8 Summary and Conclusions 

It is \Yell knmvn that immigrants enjoy a high wage growth during the initial phase after 

arri\·al. The novel aspect of this work is the attempt to identify the sources of this wage 

growth. \Ve distinguish three sources of wage growth for irnmigrants: (i) the rise of the 

return to imported human capital: (ii) the impact of accumulated experience in the host 

country; and, (iii) the mobility up the occupational ladder in the host country. We find that 

increased price of skills account for about half of the 6.4 annual wage growth during the first 

five years. Occupational transitions are important only for the high skill immigrants who 

carne ,vith academic degrees, accounting for about 1.4 percent out of an annual wage gro-wth 

of 8.1 percent. For these immigrants experience accounts for 1.3 percent annual growth and 

aggregate ,vage growth accounts for about 1.2 percent. 

The prices that immigrants receive for their imported schooling and experience are ini

t iall:--· zero or negative. These prices rise with time spent in Israel, but never reach the prices 

oht ained by native Israelis. The market "penalty" on observed imported skills is partially 

compensated by a premium on the unobserved characteristics of these immigrants. As immi

p·ants spend more time in Israel, the increase in prices of skill slows dov.'!l and occupational 

transitions become more important. Initially, there is a substantial occupational downgrad

ing and only 28 percent of the male immigrants with more than 16 years of schooling found 

an acadcmic job in Israel. within 3 years. However, based on the observed transition rates 

in t he init ial phase, the occupational distribution of immigrants is, expected to approach 

the <listribution of comparable Israelís, ,vithin a period of 15 years. Despite this apparent 

tendency tO\\·ards occupational convergence, wages of immigrants are not expected to con

verge to the \,·ages of comparable Israelís, mainly because the long run price that immigrants 

obtain for their imported schooling a substantially lower return (0.044 and 0.027 for immi-
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grants in high and lo"· skill occupations, respectively) than that \•:hich Israelis obtain (,.2 
percent). 

The large gap in the ,·rates of return for schooling" between immigrants and native Is

raelís, which was also documented by Friedberg 1992, may reflect either an inherent difference 

in quality of schooling or frictions in the labor market which cause qualified immigrants to 

"give up" in their search for suitable jobs (see \Veiss and Gotlibovski, 1995). 

The suggested partition of wage growth into within occupations and across occupations 

components cannot be accomplished with sufficient precision using only cross section data 

on wages, because we do not know where a particular immigrant who now works in, say, 

occupation 1, has worked in the past. Therefore, we used the retrospective data to form the 

estimates of the transition probabilities. However, even with panel data, · it is not possible 

to provide a satisfactory partition without a structural model in which wage gro-wth and 

occupational changes are jointly determined by local investments and the improved job 

matching. \Ve are in the process of constructing such a model. The present framework is 

only a first step in this direction. 
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Appendix 
In this appendi.'< we present the solution of the optimal investment problem. using specific 

functional form for the time costs of investment on the job. Let 

where O < 0:: < l. Equations (1) and (2) in the te.'<t imply that 

]{ 
K = ¿ (0s(/39 ls + ¡ 9 Ts - ó). 

\Ve may normalize by setting I:, 0 s = l. The Hamiltonian function is 

(Al) 

(A2) 

(A3) 

\\·here V.J. represents the value of an additional unit of human capital. This shadow price 

evolves according to 

(A4) 

and satisfies 

w(T) = O. (A5) 

The control variables, ls and T s , satisfy· the constraints 

(A6) 

and 

(A7) 

Maximizing the Hamiltonian function with respect to the control variables, yields the fol

lmving first order conditions: 

-R + u•0s.6:J s; O, if ls = O, 

-R + 1J;0:Jf3s = O, if O< l 9 < 1, (A8) 
-R+ 7.p09 /39 2'.: O, if l9 = l. 
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and 

-R0:(l - L Ts )º-
1 + 'lJ.:0,o:; ::; O. if Ts = O, 

-Rer(l - ¿ rs)o-l + 'UJ0s~Í s = O, if O < Ts < 1, 
(A9) 

The marginal benefit from training in equations (A8) and (A9) it is seen to equal the contribu

tion of training time to a particular skill (given by ,Bs or 15 ) multiplied by the contribution 

skill acquisition to human capital. 08 , multiplied by the value of human capital, w. The 

marginal opportunity costs of training t ime is given by R in the case of schooling and by 

Rer ( 1 - I: , .., ) 0 -
1 in the case of on the jo b training. The worker never specializes in on the 

job training beca use the marginal costs become infinitely high when T s approaches 1. 

Because all schooling activities are equally costly, an individual who invests in schooling 

,vill augment only the skill \vith the highest contribution to the growth of human capital (i.e. , 

the highest 0 sP s). Similarly, beca use all training activities are equally costly, an individual 

who invests in training on the job will augment only the skill with the highest 081..,. \.Vithout 

loss of generality, let us assume that 0s/35 is highest for s = l and that 0915 is highest for 

s = 2. The assumption that Ps > 'Ys for all s implies that 01f31 > 0212. 

The decision whether to acquire schooling or training and at what intensity depends on 

the ratio ?.i: / R which determines the value of human capital in relation to the opportunity 

costs. Comparing the value of the Hamiltonian function under the alternative policies of 

schooling acquisition and on the job training, we see that these two options are equivalent if 

(AlO) 

using (A9) t o determine the ma.-ximizing value of T 2 , condition (AlO) may be rewritten as 

1 

(l _ , 2) = 0181 - 0212 _ o: _ = ¡w0212] o=-i 

02~,2 1 - er o:R 
(All) 

Condition (All) determines a unique value of 7/J/R,wc/Rc, such that for 7/J/R > 7/Jc/Rc the 

individual specializes in schooling, for 0:/B.2~12 ::; 7/J / R < 7/Jcl Re the individual acquires sorne 

on the job training and for ?.j; / R < o:/ 0212 he acquires or no training at ali. 

A necessary condition for indifference is that o:01{31 < 02¡2 , which means that the ratio 

of marginal benefits to marginal costs is higher for on the job training than for schooling, 
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when the level of investment is sufficiently small. Also, since T2 = O is a feasible choice. the 

maximizing value of , 2 must yield a value for the RH S of (Al O) which exceeds R. Therefore. 

at the point of indifference, we have w0¡/31 > R and the individual specializes in schooling. 

The time pattern of the shadow price of human capital, 'l/J, is determined endogenously 

and depends on the time pattern of R. The time pattern of the renta! rate, R, is e."Xogenous. 

and we assume that ~ is non negative and non increasing. We shali then prove that 1/; / R 

must decline along the optima! path. The proof proceeds by assuming the pattern and 

proving that it satisfies ali the necessary conditions. 

Under the assumption that 1/; / R declines, the life cycle is divided into 3 different phases: 

in the first phase, the individual invests only in schooling, in the second phase he invests in 

on the job training and in the last phase he does not invest at ali. 

Consider, first, the last phase with no investment in training. In this phase (A4) becomes 

0 = ( r + ó) )w - R. (Al2) 

Using the boundary condition (A5), we can solve (Al2) to obtain 

'ljJ(t) = foT-t e-(r+ó)x R(t + x)dx. (Al3) 

Dividing both sides of (Al3) by R(t),we see that 'ljJ(t)/R(t) must decrease with time because 

the horizon, T - t gets shorter and, under the assumption that ~ is non increasing, R(t + 
x) / R( t) declines in t ( or remains constant) for every x. 

Consider, next, the region ,vith on the job training and let z = (1 - ,2) be the share of 

earning capacity ,\·hich the individual retain while he is training on the job. Differentiating 

(A9) with respect to t and using equation (A4), we obtain 

= R 1 0212 - (r + ó) 0n2= - = --- + --=---'----'-- + --. 
:: Rl-o: 1-a: a 

(Al4) 

V./e assume that investment on the job can yield a growth in human capital which exceeds 

the interest rate, that is, 0212 - (r + ó) > O, ( otherwise, such investment is not profitable). 

Vi7e also assume that ~ ~ O. Therefore, investment time declines and the share of retained 

earning rises when the individual invests in training on the job. Since, by (A9), z(t) and 

w(t)/R(t) are inversely related it follows that 'l/J(t)/R(t) must also decline. 
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Consider, finally the region of specialization in schooling. In this phase we have 

(Al5) 

Since schooling is more productive than training, our assumption that 0212 - (r + ó) > O 

implies that r + ó- 0i{31 < O. Hence V) must decline during the schooling phase. Since ~ 2: O, 

?.J1(t)/ R(t) must also decline. 

vVe conclude that the incentive for investment, as represented by the ratio 1/J(t)/R(t) , 

declines throughout the individual's career. This result reflects two basic forces: the usual 

effect of shortening the period over which human capital is utilized and the additional force 

of worsening terms of trade between current cost s and future benefits, R( t + x) / R( t ), implied 

by the assumption that ~ is non negative and non increasing. 

The model implies a very simple pattern of life time earnings. During the initial phase, 

the indi\·iduaL specializes in schooling and his observed earnings are zero. His earning 

capacity, however grows at the constant 0if31 . Earnings in the second phase are given by 

y(t) = R(t)K(t):::(t)°'. using (All), we see that when the individual enters the second phase, 

at time t0 , his initial earnings are given by 

v(to) = R(to)Kee1/31to ¡01.B1 - 02,2 o: ]°'. 
02''1"2 1 - O: 

(A.16) 

Differentiating y(t) with respect to t , using (A2) and (Al4), earnings during the second phase 

?f t + 0fl2 - ro: - ó = ~------- > O. 
y 1 - o. 

(Al 7) 

DuriHg last phase. ,vhich starts at t 1 and ends at T, investment is zero and earnings are 

gi,·en b~- y(t) = R(t)K(t) implying a grO\vth rate 

y R - = - - ó. 
y R (A.18) 

One can also obtain an e.-xplicit solution for the investment path. In the initial schooling 

phase. f = 018 1 - ó. During the period of investment on the job, ! = 02-y2rs - ó = 
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0n2 - b - 0212=, ,vhere:: is determined by the solution to the differential equation Al4. that 

1s, 

[ R(t) ] 2 ~º ea(t-to) 
R(to) ~(t ) 

1 - b rt-to[R(t+x)] 1 ~" axd ,.. O ' 
Jo R(to) e x 

::( t) = (Al9) 

where a = Brr
1
~-r-é, b = en, and. bv All. z(t0 ) = 818J-82

"!z -
1 
° . Durin

0
Cf" the last period of 

-o o · ,; · 212 - o 

non investrnent, t = -b. Note that the behavior of investment over time depends only on 

the relative values of R (t) at different points in time 

The length of each of there investment phases are easily deterrnined. The entry date into 

the last phase, t1 , occurs when or 7j;(t)02~i 2 = o:R(t) or 

(A20) 

For a suffi.ciently large T, this equation has a unique solution in t , t1, which is independent of 

past history. Given t 1 , we can calculate t0 , exploiting the fact that during the second phase 

z(t) traverses from z(to) = 8113
~

2
~:n2 

1~
0 

to z(t1 ) = 1, satisfying the differential equation 

(A.14). Using (A.19) and (A.14), we obtain 

(A.21) 

Given the solved values of t 1 and z(t0 ), one can solve for t0 from equation A.21. Note that 

the value of t0 which salves (A21) is also independent of past history. This independence of 

the investment decisions from initial conditions is an outcorne of the multiplicative forrn of 

the accumulation equation (A2) which allows us to factor K out of the Hamiltonian function 

(see ·vieiss. 1986). 

This rnodel can be applied to describe the accumulation of Human capital both in Israel 

by native Israelí and immigrants, but it is more appropriate for immigrants. In the case of 

native Israelis, the only source of exogenous variation is changes in R, dueto changing market 

conditions. for instance. However, it is not clear why changing market conditions will satisfy 

the model's assumptions that ~ is non negative and non increasing (unless the economy is 

stationary with ~ = O) . For immigrants, there is the additional change dueto changing values 
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of imported skills which we summarized by K 1 . ,Yhere \\·e define lnK1 = ~ 0.,(t )x.,(O). and 
.:1t:::S1 

the summation is taken over the set of fixed imported characteristics. Csing equation (4) in 

the text. we obtain 

(A22) 

which is positive and nonincreasing under our maintained assumptions that 0s(O) < 0., and 

>-s > O. 
\!>je can use the model to compare two individuals with the same initial skills and the 

same learning abilities: A native who has a constant rental rate, R 1 , and an imrnigrant who 

faces an exogenously rising renta! rate converging to R 1 from below, sorne time before t 1 . It is 

seen from equation (Al4) that 1 is higher at any :: for the person with ~ > O. Since the two 

individuals must ree.ch the value z = 1 at the same time, t 1 . and they both start investing 

with the same z(t0 ) , it follows that the person with ~ > O v.-ill start to training later (i.e., 

ata larger t0 ), with a higher value of K(t0 ), and will have a lower value of z(t) throughout 

this interval, implying a higher value of t. Thus, this person will have a higher value of K 

throughout his career. From equation (Al 7), we see that he will also have a higher earning 

growth on the interval [ t0 , t 1]. Therefore, his earning level will be higher sorne time before t 1 , 

irnplying overtaking. 
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Table 1: Total Immigration and Immigration From the Former USSR, 1990-

1 !HJG 

(Tho11sands) 

1 !)!J() l!Jfll 1 !)!)2 1!)!)3 )!H),J 

% of % of % of % of % of 
I 111111i~rn11t ~ N11111. N11111. Ntm1. Num. Nm11. 

Pop. Pop. Pop. Pop. Pop. 

I ISSH. 18fí 1118 fl5 66 68 
:l.811 2 .!l2 l .2fí 1.2,1 1.2,1 

¡\ ll :wo 17G 77 77 80 

J\ ~e Ir, 1-

I ISSI! 1-1 ;¡ 117 52 53 5fí 
-1."7 :¡_,¡;¡ 1 .<l(i 1.43 l.'11I 

Ali 1 r,;1 13,1 GO 61 (i4 

Sume-e: lsraeli Cent.mi Bmeau of Statistics, Stal.ist-iml Abstrncts, 1990-1995. 

1 !)!)5 
Total 

fJ0-95 

Num. 
% of 

Num. 
% of 

Pop. Pop. 

íi5 597 
1.15 10.(i 

7fl fi8G 

fí2 1172 
1.:H 12.1 

(j 1 533 



3.S 

Table 2: Occupation and Schooling of Israeli Workers and 

Immigrants~ aged 25-65, by Sex (percent) 

Occupation1 Schooling 

1 2 3 0-12 13-15 16+ 

MALES 

Israelis2 
, 1991 18.5 12.9 68.6 66.0 17.0 17.0 

Immigrants in the USSR3 58.6 12.2 29.2 21.5 42.3 36.2 

Immigrants in Israel4, 1991-5 14.1 9.6 76.4 

FEMALES 

Israelis2 , 1991 11.4 24.2 64.4 57.9 23.6 18.5 

Immigrants in the USSR3 55.2 24.6 20.2 22.3 46.3 31.4 

Immigrants in Israel4
, 1991-5 ll.O 15.9 73.1 

l. Occupation 1 includes engineers, physicians, professors, other professionals with an 

academic degree and managers; Occupation 2 includes teachers, technicians, nurses, artists 

and other professionals; Occupation 3 includes blue collar and unskilled workers. 

2. Source: Income Survey, 1991. 

3. Source: Brookdale Survey. 1992. Imrnigrants include those who arrived between 1989-

1991, \vhose age at arrival is 25+ and whose age at the time of interview is less or equal to 

65. We exclude irnrnigrants who did not work in the USSR and <lid not not search for a job 

in Israel since arrival. Occupation in the USSR is based on the last job the immigrant held 

in the lJSSR. 

3. Source: Income Surveys, 1991-1995. Included are imrnigrants who arrived during 1990-

1991 and observed working in one of the five Income Surveys. The proportion of immigrants 

working in each occupation in Israel is the average over the five Incorne Surveys. 
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Table 3: Employment Status of Immigrants (percent) 

by Year and Occupation in the former USSR 

1990 Cohort, :t\fales Aged 25-551 

\Vork Status in Israel 

0cc. in the Sample Emp. Emp. Emp. 
Ünemployed 

Out of 

USSR Year 0 cc. 1 0cc. 2 0 cc. 3 Labor Force 

1 92 17.1 6.0 55.3 11.5 10.1 

1 93 27.4 9.1 52.1 5.0 6.4 
1 94 36.1 8.7 50.2 1.8 3.2 
2 92 3.5 15.5 6,.9 11.9 1.2 
2 93 8.2 21.2 65.9 2.3 2.4 

2 94 7.0 20.9 69.8 2.3 

3 92 2.3 2.3 87.9 ,.. ? 
º·- 2.3 

3 93 6.2 4.6 84.4 3.2 1.6 

3 94 6.2 6.2 84.0 1.0 2.8 

l. Source: CBS, the 1990 Panel of Immigrants, surveyed during 1991-1994. 
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Table 4: Wages of Immigrants and Israelis by Work Experience in Israel, 

Males, Aged 25-551 

Years of Ali \iVorkers \:Vork E.."'<perience ::; 5 \iVork E.-xperience > 5 

Schooling Israelis Immigrants Israelis Immigrants Israelis Immigrants 

0-12 3084 2095 2056 1782 3179 2841 

13-15 4141 2401 2472 1954 4714 4322 

16+ 5556 3066 3379 2342 6400 5461 

Occupation 
in Israel 

1 5949 3945 3717 2978 6394 5903 

2 4246 3264 3060 2571 4548 4518 

3 3050 2018 2183 1749 3195 3073 

Age 
25-40 3276 2276 2698 2019 3441 3474 

41+ 4514 2663 2287 1980 4632 4218 

All Imm. 3759 2704 2645 2001 3965 3941 

l. Source: CBS Income Surveys. 1991-95. 



Table 5 : Wage Regression for Israeli l'vfen, Aged 25- 65, 

Years 1991- 1995 

Dependent Variable: Log Hourly 'v\i"age (1991 NIS) 

Variable Coefficient St . Dev. 

Constant 1.2726 0.0360 

1991 -0.0614 0.0160 

1992 -0.0083 0.0162 

1993 -0.0437 0.0167 

1994 -0.0223 0.0162 

Occl 0.2718 0.0165 

Occ2 0.2150 0.0170 

Experience 0.0451 0.0018 

(Experience) 2 -0.0007 0.00004 

Schooling 0.0728 0.0022 

R2 0.3215 

No. of obs. 8,186 
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Table 6 : Nonlinear Regression on Residuals for ]\Jale Imrnigrants, 

Age at Arrival > 25 , Years 1991- 1995 

Dependent Variable: Residuals frorn \Vage Regression in Table 

Without occupation-schooling With occupation-schooling 

interaction interaction 

Cotfficient Estímate St.Dev. Estimate St.Dev. 

bcons 0.3917 0.2114 0.4233 0.2103 

bc,,hort<90 0.0625 0.0468 0.0621 0.0467 

bc,,hort92- 95 -0.0562 0.0274 -0.0574 0.0274 

d c,,,...s 0.5743 0.2582 0.-5766 0.2565 

>- 0.0941 0.0344 0.0953 0.0348 

bc,,,..._occl 0.3679 0.0851 0.1062 0.1595 

dcon_occl -0.2426 0.1151 -0.2513 0.1146 

bcon_occ2 0.2116 0.0980 -0.0209 0.1550 

dcon_occ2 -0.1553 0.1359 -0.1734 0.1357 
1 

b !:xp -0.2372 0.2618 -0.2333 0.2605 

dex¡:, - 1.0013 0.2876 -1.0142 0.2858 

bsch,,,,l -0.0423 0.0119 - -

b sch,,,,L _,,ce 1&,,cc2 - - -0.0290 0.0136 

b sch,,,,l _,,cr.3 - - -.04554 0.0119 

d .-ch ,,,,L -0.0371 0.0141 -0.0359 0.0139 

Yiean Dependent Var. - .6106 .4822 -.6106 .4822 

Sum of Sq. Residuals 234.307 233.799 

Log-Likelihood -724.262 -722.369 
R2 0.7780 0.7767 

No. of obs. 1,744 1,744 
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Table 7: Occ11patio11al Distrihntiou of fvfalc Immigrnnts (percent) 

Occ11patiu11 
After 1 Aftcr 2 After 3 After 4 After 5 - 15 Afte r 15+ 

Year Years Ye ars Years Years Years 

J\gc al. J\rri val 2G-110 Ali 
Sd1 

J\11 
Sch 

All 
Sch 

Ali 
Sch 

Ali 
Sch 

J\11 
Sch 

16+ 16+ 16+ 16+ 16+ 16+ 
l (UM 20.77 12.05 211.7!.l 16.35 34.G5 17.0G :1n. fiO 21.05 511.2G 23.79 58.40 
2 <i.20 10.38 8.18 8.H7 9.31 10.09 11.57 13.50 11.18 13.45 11.37 12.18 
:~ Gfí. !.l3 45.:rn 67.73 51.71 fi7.30 45.61 65.fí8 4fi.00 63.2D 28.70 58.30 2Ci.05 

Not. Worki11 g 20.03 2;~ .50 12.05 1'1.f>:3 7.04 D.65 5.79 ,1.00 11.47 :t 59 6.511 3.3G 
' li ,t al ( )h~wrvat.i()IIS 051 rn:~ 880 2:H 7!)5 228 fi7t1 200 7G0 223 7(i5 238 

J\~(! al. J\niva l 1Jl -!í;j Ali 
Sclt 

Ali 
Sel, 

Ali 
Scl1 

Ali 
Sch 

Ali 
Sch 

Ap 
Sclt 

16+ 16+ 16+ 16+ 16+ 16+ 
l fi.82 19.Hi 9.tll 18.Dl 11.m 21.46 1'1.00 28.22 18.81 37.42 25.75 75.00 
2 3.'18 3.27 fi .26 (i.30 6.21 8.68 8.32 10.,10 8.26 6.75 7.78 2.50 
;3 fül.18 47.20 G8. 711 54.20 72. 7fi 58.90 fü).78 fi0. !JD G7.20 119.(i9 G0. 118 12.50 

Nol Worki11g 2:3.23 30.37 16.fi!) 20.59 10.00 10.UG 7.91 l().tt() 5.73 (l.1:3 S. !10 10.00 
Total Ohscrvat io11s 719 211 G27 2:~8 580 21!) 493 202 ✓1:w líi:3 l(i7 ilO 

Srn1rc1!: Cl3S Laliour Force Survcys, 1 !l!J1- l!ln5. 
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Table 8: Actual and Forcasted Occupational Distribution of Irnrnigrant-Engineers, 
by Length of Stay in Israel 

Number of Years in Israel 

Occupat ion (%) 1 2 3 4 u 7• 10· 15* 20· 

1 14.4 ! 20.8 27.9 31.2 37.1 45.0 52.1 59.7 64.0 
2 3.9 6.3 7.3 7.6 6.2 9.5 8.7 8.0 7.8 
3 58.4 56.1 53.3 49.9 48.3 41.6 35.7 29.1 r0 -u--

Non-Work 23.4 1 16.8 1 11.5 11.3 8.4 3.9 3.5 3.2 3.0 
Observat ions 694 

1 
619 

1 
505 397 178 

Source: Brookdale·s Survey of Engineers. 

*Forecasted. The data in the fi.rst five years are the sample means of the occupat ional 

status of enigineers, aged 25-65, in the last month of each year. The forecasts are based on 

the t ransition matrix in Table 9. 
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Table 9: Average TI-ansition Matrix1 of l'viale Immigrants, 

Engineers, Age at arrival 26-45 

Occupation Occupation 1 Occupation 2 Occupation 3 Not Working 

Occupation 1 96.4 1.4 1.2 1.0 

Occupation 2 9.4 79.9 5.9 4.8 

Occupation 3 6.0 1.7 88.6 3.7 

Not Working 21.4 6.3 38.l 34.3 

Source: Brookdale·s Survey of Engineers: 199-5. 

l. "C"sing monthly data, we calculate for each month the annual transition rate (12 

months ahead) and then take monthly average for immigrant-engineers who were in Israel 

between 30 to 42 months. 



'l'ablc 10: Components of Annual Wage Growth During 1991-1995 for the 1990 Cohort, 
Ivlales, Age at Arrival>25 

Ali Irnmigrnnts Schooling 13-15 Schooling 16+ 
Age at arrival Age at arrival 
25-40 41+ 

Act.11al 0.0641 0.0566 0.0813 0.0822 
Predicted 0.0674 0.0637 0.0828 0.0669 
Time1 0.0123 0.0123 0.0123 0.0123 
Ex¡,erience2 0.0121 0.0130 0.01 28 0.0201 
Prices:1 o.o:n7 0.0318 0.0-1;1:1 0.0240 
Ocntpat.iun'1 0.011 :1 0.0066 O.O 1-1.t 0.0105 
Sample size 1991 125 52 :w 63 
Sample s ize HH.15 1:17 51 48 77 

l. Thc t.ime effect. is the 1991 clt11nmy in Table 5, divi<le<l Ly 5. 
2. The experiencc cffect, is t.he diffcrencc in t he average acc11rn11lat.ed experienre in Israel Let.ween 1991 

and l!J% (averaged over metnlJers u f t.he 1991 cross sed.ion an<l divided Ly 5). The ar.cmn11lat.ed experience 
is deftned as [b(exp0 -1-(. - ln) - Hcxp0 -H - lo)2

], where l - lo eq11als 5 in 19% a nd and 1 in 1991. The 
coe ffi r ients b and eare taken from the wage equation for Israelis in Table 5 (i. e., b = .0-151 ancl c/2 = .0007 
and c :1:¡111 is t.he experience acc11m11lat.e<l aLruad by the irnmigrant.. 

:1 . Fur earh irnmigrant in the 1991 cross sed.ion, we form µredict.ecl resicl11als fur 1991 and 1995, lwlilin[J 
oi:c11¡,r1t.io11 ('() IISlmi l at t he 1991 level. We t.hen take averages uf t.hese l.wu precli rt.iuns (fur 1995 ancl 1991) 
uvcr ali ulJservat.ions in t.he 1991 r. russ sectiun and divide Ly 5 . 

4. For each immigrant in the 1995 cruss sect.ion we predid his wage , liased un hi s ulJserved urc11pal.iun . 
For eac:h immigrant. in t.he l 991 nuss sert.iun we funn a predi et e<l \\'age f ur E)%, IJased u11 his 1991 
ucc11patiun. \Ve t.hen take lhe cliffercnrc in t.he average uf t.hese predirt iu11s ami divide !Jy 5. 

0.0426 
0.0658 
0.0123 
0.0039 
0.0396 
0.0100 

62 
60 



Table Al: Variable Means and Standard Deviations for the lncome and Labor Force 
Surveys, Males aged 25-65 

lsraelis 
Income survey Labour Force 

:.!onthly \\iages 3, 865.0-¾ 

(2. 894.88) 
Hourly Wages1 18.80 

(12.98) 

Experience (Total) 
í . 

9.74) 9.21 

E::-..'}>erience Abroad 

Experience in Israel 

Age 
9.13) 

Age at Arrival 

. • 01:5 
Schooling 

(3.15) (3.09) 

Schooling at Arrival 

Occupations (%): 
Occupation 1 19.73 22.25 
Occupation 2 12.72 13.18 
Occupation 3 67.55 64.57 

Cohort (% of sample): 
Before 1960 

60-69 
70-79 
80-88 
89-91 
92-95 

Year of Observation: 
1991 1731 7,585 
1992 1636 7,234 
1993 1452 7,003 
1994 1638 7,700 
1995 1729 8,145 

Total No. of Obs. 8,186 37,667 

Source: CBS Income and Labor Force Surveys, 1991-1995. 
l. \Vages in 1991 NIS. 

]mmigranls 
lncome survey Labour Force 

2. 498.94 
(l. 719.02) 

12.50 
(8.38) 
:.. . 1:5 

10.32) 10.41) 
o. o. 

(10.75) 

3.28) 
. o 

3.37 3.37) 

16.41 15.83 
10.19 9.68 
73.40 74.49 

0.56 1.47 
1.19 1.34 

20.48 20.19 
2.66 2.67 

61.93 61.58 
13.18 12.76 

283 1.685 
403 2,072 
417 2,098 
478 2,349 
528 2,574 

2,109 10,778 



115 

Table A2: Distrilmtiou of Tvlalc Immigrauts from the former USSR, 

Aged 2fi-HG, by Schooli11g a11Cl Cohort (pcrceut) 

Years of 

Scl1ooli11g 
1000-lO(H> 1070- 1070 1080-1088 1080-1001 1002-1005 

0-12 (U:H 0.52(i 0.323 0.318 0.425 
1 :I-1;, 0.208 O. 23fi 0.333 0.387 0.344 
)(¡ + 0.:1,a 0.2:.m 0.311'1 0.2% 0.231 -

S,1111u•: C IIS l,ahom Force S11rvcys1 lfJDI-ID!J!í 

Ali Ohs. 

0.37G 

0.34G 

0.278 
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Table A3: Occupational Distribution of Israeli Males 
(percents) 

Age Groups 

25-29 30-34 3-5-39 40-44 45-49 50-54 55-60 61-64 Total 

Al! Israelis 

1 10.6 17.8 21.8 26.3 35.6 3-5.3 36.3 24.2 ·n-
--· 1 

2 13.0 14.3 14.1 12.7 10.4 9.3 10.1 7.6 12.7 

3 76.4 67.9 64.1 61.0 54.0 55.3 53.6 68.2 64.5 

Total Obs. 6356 7277 7093 612.5 3524 2068 1829 516 34788 
Schooling 16+ 

1 46.8 56.8 59.8 64.0 -9 -1- .:J 71.7 74.0 71.8 6') -
-· 1 

·) 24.0 22.0 20.l 15.4 9.0 8.7 13.0 12.7 16.8 
3 29.2 21.2 20.1 20.6 18.5 19.6 13.0 15.5 20.4 

Total Obs. 770 1465 1556 1507 1079 622 570 llO 7679 

Source: CBS Labour Force surveys, 1991-1995. 



Table A4: :tvlultinomial Logit Estimates for Male Immigrants, 

with 16+ Years of Schooling, by Age at Arrival 

Dependent Variable: Occupation in Israel1 

age at arrival 25-40 age at arrival 41-55 

Coefficient Estimate St.Dev. Estimate St.Dev 

Occupat ion 1 

bcon.s -0.9087 0.1949 -0.9872 0.2101 

bexp 0.2361 0.0650 0.0849 0.0759 

bexp2 -0.0057 0.0023 -0.0030 0.0047 

dcohort60-69 1.0005 1.5459 

dcohortiO- 79 -0.7462 0.5308 1.7992 0.9491 

d cohortS0- 88 -0.0451 0.4608 0.5982 0.5892 

dcohort92- 95 -0.8263 0.2626 -0.7234 0.2982 
Occupation 2 

bcons -2.1195 0.2932 -2.4401 0.3674 

bexp 0.3050 0.0937 0.1721 0.1395 

bexp2 -0.0086 0.0031 -0.0012 0.0130 

dcohort60- 69 2.4912 1.9122 

dcohortiO- 79 -1.5561 0.8225 -2.5267 3.1011 

d cohortS0-88 -2.5118 1.1515 -1.9330 1.6616 

dcohort92-95 -0.3351 0.3474 -0.5864 0.5011 

Log-Likelihood -1140.19 -765.49 

No. of obs. 1225 924 

Source: Labor Force Surveys, 1991-1995. 

1. Occupation 3 is the reference group. 
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Table A5: Multinomial Logit Estimates for Israeli Men, 

with 16+ Years of S chooling, Aged 25+ 

Dependent Variable: Occupation1 

LF Survey Income Survey 

Coefficient Estímate St.Dev. Estímate St.Dev 

Occupation 1 

bcons -1.0154 0.6081 -2.5940 1.4021 

bage 0.0740 0.0295 0.1521 0.0700 

bage2 -0.0005 0.0003 -0.0013 0.0008 

Occupation 2 

bcons 1.5764 0.7517 -0.0178 1.6632 

b age -0.0685 0.03i2 0.0041 0.0838 

b c.9 e2 0.0006 0.0004 -2.92e-06 0.0010 

Log-Likelihood -7039.61 -1343.01 

No. of obs. 7651 1504 

Source :Labor Force Surveys, 1991-1995. 

l. Occupation 3 is the reference group. 



35 

30 

25 

~ 20 

~ 
>¡: 
::, 

~ 15 

10 

5 

o 1 ---

30 35 

1 

Figure la 
Simulatcd Wage-Age Profiles in Occupation I for an lsraeli and an lmmigrant, 

with and without Cohort Effects, Schooling=l 6, Age at immigration=30"' 
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• Wage per hour in 1991 NIS. Based on lhe regressions in tables 5 and 6. 
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Figure I b 
Simulated Wage-Age Profiles in Occupation 2 for an lsraeli andan lmmigrant, 

with ami without Cohort Effects, Schooling=l 6, Age al immigration=30)* 
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• Wage per hour in 1991 NIS. Based on lhe regressions in tables 5 and 6. 

65 

~l 



(1.1 

01 
111 
~ 

30 

25 

20 

>- 15 
.: 
:, 
o 
J: 

10 

5 

o ·,--·-

30 35 

Figure 1 e 
Simulatcd Wage-Age Profiles in Occupation 3 for an lsracli andan lmmigrant, 

with and without Cohort Effects, Schooling=t 6, Age at immigration=30"' 
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• Wage per hour in 1991 NIS. Based on lhe regressions in tables 5 and 6. 
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Figure 3 
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Figure 4 
Prcdicted Propotion Employcd in Occupation 1 for Workers with 16+ Ycars of Schooling, 

lsraelis and lmmigrants with Age at immigration 25-40 

O,------~------,-------,-------,-------,,---------.------~ 
30 35 40 45 Age 50 55 60 

[ ■ -l~~~~!is* -6- lmmigrant-Engineers~; -~ im- m- ig_ra_n-ts-*] 

• Based on Logit estimation for lsraelis in Table AS (CBS, Labour Force Surveys 1991-95). 
* Based on Logit estimation for immigrants, with age of arrival 25-40 in Table AS (Labour Force Surveys 1991-95). 
•• Based on the transition matrix in Table A4 (Brookdale's Engineers sample). 
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Figure 5 
Si11111l11ted W11gc-Age Profiles, Avcragcd over Occupations, for an lsracli Worker andan lmmigrant, 

with 1111d without Cohort Effects, Schooling=J 6, Age nt immigration=30" 
·• 
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• Wagc pcr hour in 1991 NIS. Thc simulations are bascd 011 thc rcgrcssions in tables 5 and ú. Thc occupational dis1rib111io11 for Israelís 

is based on the Logit eslimates in Table A5 (Cl3S lncomc Survcys 1991-95). Occupational dis1rib11tio11 for immigra111s is bascd 011 thc 

transition matrix in table A-1. 
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