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Has Earnings Inequality in Germany 
Changed in the 1980's?* 

By Viktor Steiner and Kersten Wagner* * 

1. Introduction 

International comparisons usually portray Germany as one of the few de-
veloped market economies where earnings inequality has not increased in 
the 1980's (OECD 1993, 1996; Freeman and Katz 1994; Gottschalk and 
Smeeding 1997).1 The allegedly rigid German earnings structure is often ci-
ted as an explanation for its poor employment performance relative to the 
U.S., where earnings inequality has markedly increased in this period. 
Although the factors for this increase in inequality are not well understood 
yet, the effects of changes in the demographic structure of the work force, 
international trade with low-wage countries, and labour-saving technologi-
cal change feature as the main alternative explanations in the literature (for 
literature reviews see, e.g., Levy and Murane 1992; Burtless 1995; 
Gottschalk and Smeeding 1997). Since these factors should have affected all 
developed economies in a similar way, one would have expected to observe 
their labour market effects in Germany as well. 

Conventional wisdom holds that these factors have been accomodated by 
different price and quantity adjustments in the two countries: whereas they 
have changed the U.S. wage structure, they have led to employment adjust-
ment in Germany. A popular explanation for this difference in labour mar-
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ket adjustment relates to the much greater importance of institutional rigid-
ities, such as legal regulations, trade unions and income support schemes in 
Germany relative to those prevailing in the U.S. (see, e.g., Siebert 1994, 
1997; Abraham and Houseman 1995). However, some observers remain 
skeptical about the empirical relevance of institutional factors for the de-
velopment of earnings and employment in the German labour market (see, 
e.g., Franz 1995, pp. 32 ff.). In fact, there even seems to be no consensus on 
whether or not the German earnings distribution has changed at all in the 
1980's. 

For Germany, several empirical studies based on various data sources and 
methodologies have found very little change in the distribution of earnings 
in the 1980's, if any.2 This stylized fact has been challenged in a series of re-
cent papers, all based on micro data from the Employment Register of the 
German Federal Labour Office. In particular, Möller and Bellmann (1995a, 
1995b, 1996) and Möller (1996) find that earnings inequality among German 
men has substantially increased in the 1980's, both within the manufactur-
ing sector and in the whole economy. As this data source supposedly has 
more accurate earnings information than the previous studies, the implicit 
assumption seems to be that they provide a more reliable description of the 
development of earnings inequality. However, since a formal comparison 
based on this and alternative data sources as well as different methodologies 
has not been attempted yet, it is unclear how to evaluate the conflicting evi-
dence. 

Given the disagreement on the purely empirical question whether earn-
ings inequality in Germany has increased, remained constant or has even 
decreased, it comes as no surprise that very little is known about the under-
lying economic factors of the development of German earnings in the 
1980's. The only studies we are aware of which try to unveil the underlying 
economic factors of changes in the structure of earnings in the 1980's are by 
Abraham and Houseman (1995), Möller (1996), and Fitzenberger (1996). The 
former authors relate in an informal way the development of labour demand 
and supply as well as institutional factors to their empirical finding that 
earnings inequality in Germany has remained rather stable or has even 
slightly decreased in the 1980's. Möller (1996) decomposes changes in earn-
ings into several components and finds that labour supply effects would 
have resulted in an even more compressed earnings structure had they not 
been overcompensated by the effects of non-neutral technological change. 
He also finds that changes in the industry structure of employment and eco-

2 These studies include OECD (1993, 1996), Steiner et al. (1994), Bellmann, Rein-
berg and Tessaring (1994), Hauser and Becker (1994), De New and Schmidt (1994), 
Abraham and Houseman (1995), Fitzenberger et al. (1995), Burkhauser, Holtz-Eakin 
and Rhody (1996), Becker (1996), and Gosling (1996). 
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nomic rents as well as shifts in product demand have contributed very little 
to the alleged increase in earnings inequality. Using the same data base and 
focusing on the relationship between trade and technological change on the 
one hand, and changes in goods and factor prices on the other, Fitzenberger 
(1996) finds some evidence for the hypothesis that the expansion of trade 
with low-wage countries may have negatively (positively) affected the rela-
tive earnings of unskilled (skilled) German workers, whereas the hypothesis 
that technological change was unskilled-labour saving in the observation 
period is rejected by the author's estimation results. Whatever the merit of 
these alternative approaches, their conclusions obviously depend on whether 
earnings inequality has changed at all, and, if so, in which direction. 

Therefore, the first aim of this paper is to analyse the development of the 
German earnings distribution in the 1980's on the basis of two data sets: the 
German Socio-Economic Panel (GSOEP) and a random sample of the Em-
ployment Register of the Federal Labour Office (IABS). While the former 
has been the main data source in previous studies of earnings inequality 
summarised in the next section, the latter has only recently become gener-
ally available for scientific use. The main characteristics of these two data 
sets will be briefly described in the next section, while a descriptive analysis 
of the development of earnings inequality in the 1980's is provided in sec-
tion 3. The second aim of the paper is to contribute to an understanding of 
the main economic factors which have shaped the German earnings distri-
bution in the 1980's. To this end, we estimate empirical earnings functions 
as described in section 4, where the contribution of human capital as mea-
sured by formal skills and labour market experience is emphasised. In sec-
tion 5, we decompose observed changes in earnings inequality into changes 
in observed characteristics, in particular general skills and labour market 
experience, and their „prices" (rental rates) as well as unobserved factors 
following the methodology first proposed by Juhn, Murphy and Pierce 
(1993). In the final section, we summarise the main results of the paper and 
draw some conclusions. 

2. Sample Design and Earnings Information 
in the IABS and the GSOEP 

In terms of sample representativeness, the quality of earnings data, and 
the availability of other relevant information, the German Socio-Economic 
Panel (GSOEP) and the micro data from the Employment Register of the 
Federal Labour Office („IAB-Beschäftigtenstichprobe")3 seem the most ap-

3 IAB is shorthand for „Institut fur Arbeitsmarkt- und Berufsforschung" which is 
the research institute of the German Federal Bureau of Labour. The papers by Bell-
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propriate data sources for the analysis of changes in the distribution of 
earnings in the 1980's. While the GSOEP has been widely used in the past, 
the IABS has only recently become generally available for scientific use. 

The GSOEP is a household survey conducted on a yearly basis since 1984 
when some 12,000 individuals in about 6,000 households were interviewed. 
The GSOEP is considered representative with respect to certain demo-
graphic and socio-economic characteristics for the non-institutionised po-
pulation living in Germany.4 However, foreigners from the former „guest-
worker" countries, i.e., Turkey, Italy, Greece, Spain, Portugal, and the for-
mer Yugoslavia, were deliberately oversampled. To account for sample attri-
tion in general and the initial oversampling of foreigners in particular, the 
GSOEP provides weighting factors for each cross section (for details see 
Pischner and Rendtel 1993). These weights are used for most of the calcula-
tions based on the GSOEP below. 

The IABS is a 1% random sample of all dependently employed persons 
living in Germany covered by the social security system. According to social 
security legislation, the self-employed, civil servants, full-time students 
(working less than 20 hours per week) and those who are only irregularly 
employed or earn less than a certain small amount per month (DM 590 in 
1996) are not covered by the system (Bender et al. 1996, p. 8). The data base 
from which the IABS is drawn includes about 80 percent of all employed 
people in Germany and at the moment covers the period January 1, 1975 to 
December 31, 1990. In each of these years, about 200,000 individuals were 
randomly sampled from the population (for details see Bender et al. 1996, 
pp. 19 ff.). 

For the empirical analysis we have selected the following subsamples from 
the IABS and the GSOEP, respectively First, the self-employed, their family 
members, and civil servants were excluded from the GSOEP because in-
comes of these groups are determined by other factors than the earnings of 
employees. Second, we exclude females from the analysis because the IABS 
does not contain information on hours worked, but only an indicator vari-
able for half- / full-time employment, and we know from the GSOEP that 
working hours vary substantially among women. Third, men aged below 16 
or above 66 years as well as apprentices are excluded from the sample.5 Fi-
nally, overlapping employment spells, which mainly refer to people holding 
more than one job at the same time, are excluded because there is no infor-

mann and Möller referred to in the introduction are based on a data set which was 
only available for research within the IAB and which is not the same as has now been 
made generally available by the IAB. 

4 Details on the GSOEP can be obtained from the webserver of the German Insti-
tute of Economic Research (DIW) in Berlin (http://www.diw-berlin.de/soep/). 

5 These particular age restrictions are given in the IABS. 
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mation available on the number of hours worked in each of these jobs in the 
IABS.6 The number of observations remaining in the two samples after 
these stepwise selections are reported for two different years in Appendix 1. 

Aside from the very large sample size, the greatest advantage of the IABS 
is its supposedly reliable earnings data. Employers are legally requested to 
report earnings of their employees covered by the social security system to 
the Federal Labour Office. This information is then passed on to the social 
security agencies where it is used as the basis for the calculation of the 
amount of the public pension of each covered employee. The exact amount 
of gross earnings has to be reported, and there are legal sanctions for false 
reporting by the employer. In contrast, earnings information in the GSOEP 
is, of course, voluntarily provided by the interviewees. This implies substan-
tial non-response and frequent „rounding" of earnings at particular 
amounts, e.g. monthly earnings of DM 2.000, 2.500, 3.000, and so on. 

On the other hand, the IABS has also certain disadvantages relative to the 
GSOEP. First, as mentioned above, there is no information on working 
hours in the IABS, only the part-time / full-time distinction is available. 
Second, the coding of fringe benefits, such as the 13th and 14th monthly pay 
as well as Christmas and holiday bonuses, seems to have changed over time, 
and there is no way to distinguish them from „normal" earnings. Third, 
earnings in the IABS are right-censored at the social security threshold, i.e. 
the amount of earnings up to which social security contributions have to be 
paid. If earnings exceed this threshold, which is adjusted to the growth rate 
of economy-wide gross earnings in the previous year, it is only known that 
they are at least as high as this threshold. In the 1980's, the proportion of 
right-censored cases in the IABS has varied between about 8 and 11 per-
cent. However, it varies greatly between skill groups, reaching about 60 per-
cent on average for graduates. This poses problems for the interpretation of 
standard inequality measures and the estimation of earnings functions as 
well as for the decomposition analysis below. 

Monthly gross earnings in the GSOEP are recorded in each wave both for 
the month before the interview and retrospectively in the so-called income 
calendar. The latter gives average monthly gross earnings for the months 
employed in the previous calendar year. Thus, in the first wave of the panel 
this retrospective earnings information refers to the year 1983, in the second 
to the year 1984, and so on. The amounts of fringe benefits received for the 
previous calendar year are recorded separately in the GSOEP. Gross earn-
ings including fringe benefits are obtained by dividing the sum of the 
amounts of the 13th and 14th monthly pay as well as holiday and Christmas 

6 For the details on how overlapping employment spells are treated in the IABS see 
Bender et al. (1996, pp. 16 ff., pp. 74 ff.). 
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bonuses by the number of months employed and adding the resulting 
amount to „normal" gross monthly earnings. We have excluded a few obser-
vations with implausibly low (less than DM 1.000 per month) or very high 
(more than DM 25.000) earnings from the GSOEP sample). Since, for the 
reasons given above, earnings are expected to be correctly reported in the 
IABS, we have applied no such restrictions here. 

As shown in Steiner and Wagner (1996, pp. 7 f f1997a) , there is a severe 
break in the IABS earnings data related to the way fringe benefits were 
treated after 1984, which mainly affected the upper part of the earnings dis-
tribution. Since 1984, the legal regulations for the reporting of earnings ren-
der it mandatory for firms to include fringe benefits in the amount of re-
ported earnings, while the inclusion of fringe benefits was voluntary before 
that date. As both the incidence and the ratio of fringe benefits to „normal" 
earnings is higher in the upper part of the earnings distribution, this change 
in the coding of the earnings variable resulted in a jump of the 80-percent 
percentile by 6 percentage points between 1983 and 1984, while the median 
and the 20-percent percentile remained fairly constant. The following ana-
lysis is therefore restricted to the period 1984 to 1990. 

For this period, the development of real monthly gross earnings observed 
in the two samples is plotted in Figure l.7 Since right-censoring of earnings 
in the IABS renders the arithmetic mean an unsuitable measure of their 
overall development, we use the median here. To account for the mentioned 
sample attrition and the over-representation of guest workers, calculations 
based on the GSOEP use weighted data. 

The plots show very similar developments of median earnings in the two 
data sets between 1984 and 1990, although the level of earnings is somewhat 
higher in the IABS. Given that the difference in levels remains fairly con-
stant over time, comparisons of changes in the overall development of earn-
ings should yield quite similar results for these two data sets. However, they 
do differ with respect to changes in earnings inequality over time, as we 
show in the next section. 

7 Nominal earnings are deflated by the cost-of-living index for all households as 
reported in the German Statistical Yearbook, various issues. 
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Note: Nominal earnings are deflated by the cost-of-living index. 

Figure 1: Median male real earnings (in DM), 1980-1990 

3. Development of Earnings Inequality 

There are various measures used in the literature to describe the develop-
ment of earnings inequality over time (for a survey see, e.g., Cowell 1995). 
Summary measures, like the Gini coefficient, can detect overall changes in 
the distribution of earnings. For a given change in inequality, the various in-
equality measures do not necessarily give the same results, but may depend 
on the part of the distribution where this change occurs (Cowell 1995, chap-
ter 3). Inequality measures which explicitly take changes in different parts 
of the earnings distribution into account are percentile ratios. In the present 
context, these measures have the additional advantage that, by chosing an 
appropriate upper percentile, their calculation is not affected by the right-
censoring of earnings in the IABS. To characterise the lower part of the 
earnings distribution we choose the 20-percent percentile here, while the 
upper part is described by the 80-percent percentile and the middle part by 
the median. Although this choice may seem somewhat arbitrary, it does not 
make much difference for the development of inequality measures based on 
percentile ratios whether one uses these or some other percentiles, such as 
the lowest and highest decile, or the first and upper quartile. 

For the period 1984 to 1990, the development of the percentile ratios in 
Table 1 shows a very small increase of earnings inequality in the IABS both 
in the lower and the upper part of the distribution. The difference between 
the upper (80-percent percentile) and the lower part (20-percent percentile) 
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of the distribution has changed by about 5 percentage points. In contrast, 
our calculations based on the GSOEP show that percentile ratios have re-
mained virtually constant within the observation period, both in the lower 
and the upper part of the distribution. Furthermore, these percentile ratios 
are at very similar levels in both data sets. 

Table 1 

Inequality measures for real gross monthly earnings calculated 
from the IABS and the GSOEP, 1984 - 1990 

50/20 80/50 Gini MLD 

IABS GSOEP IABS GSOEP IABS GSOEP GSOEP IABS GSOEP GSOEP 
(all) (all) (right- (all) (right- (all) 

censored) censored) 

1984 1.2383 1.2730 1.3489 1.3695 0.1465 0.1459 0.2070 0.0412 0.0348 0.0692 
1985 1.2418 1.2647 1.3540 1.3960 0.1521 0.1414 0.2104 0.0440 0.0322 0.0713 
1986 1.2549 1.2848 1.3477 1.3785 0.1516 0.1432 0.2105 0.0435 0.0336 0.0723 
1987 1.2602 1.2763 1.3559 1.3939 0.1508 0.1431 0.2142 0.0430 0.0330 0.0740 
1988 1.2656 1.2751 1.3624 1.3858 0.1559 0.1452 0.2114 0.0453 0.0338 0.0726 
1989 1.2674 1.2518 1.3596 1.3900 0.1593 0.1431 0.2068 0.0465 0.0336 0.0699 
1990 1.2643 1.2671 1.3726 1.3652 0.1520 0.1461 0.2040 0.0429 0.0353 0.0676 

Gini = ^Jl^y^jiVi — y)> MLD = ^ y ^ In , where n = sample size, yi = earnings of z-th indi-

vidual, y — mean earnings. 

Notes: Calculations using the GSOEP are based on weighted data. 50 / 20 and 80 / 50 are percen-
tile ratios. 

To test the sensitivity of results to the choice of the particular percentiles 
used in these calculations, we also report the development of two widely 
used summary inequality measures, i.e. the Gini coefficient and the Mean 
Logarithmic Deviation (MLD) of earnings. Whereas the Gini coefficient is 
rather sensitive to changes in the middle part of the distribution, the MLD 
should react more sensitively to changes in its tails. Since censored observa-
tions cannot meaningfully be included in the calculation of these measures, 
they may be misleading under certain circumstances. For example, if earn-
ings of a relatively large number of persons exceed the social security 
threshold in a particular year, these summary measures would show a de-
crease in inequality, although overall inequality may in fact have increased. 
To make the summary inequality measures comparable between the two 
data sets, we also report them for the GSOEP with the earnings data artifi-
cially right-censored at the respective social security threshold. 

The summary measures show a very modest increase in earnings inequal-
ity when calculated on the basis of the IABS, while they have remained con-
stant or have even slightly decreased on the basis of the GSOEP. Thus, they 
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give fairly the same results as the percentile ratios. Note that the develop-
ment of these summary measures is very similar for the artificially censored 
GSOEP sample and for the full sample. This suggests that changes in the 
uppermost part of the distribution are unlikely to have changed the result 
for the IABS as well. Of course, the level of earnings inequality is consider-
ably higher in the full GSOEP sample. 

The fact that earnings inequality changed little, if at all, in the observa-
tion period does not imply that labour market changes did not have effects 
on the German earnings distribution. There could well have been substan-
tial changes in the composition of the labour force on the one hand, and 
large compensating changes in the returns to human capital on the other. To 
disentangle these factors, a more refined analysis is required. This analysis 
is based on empirical earnings functions described in the following section. 

4. Empirical Earnings Functions 

4.1 Econometric Specification 

Following human capital theory, wage differentials in competitive labour 
markets should mainly reflect productivity differences between skill groups 
where both demand and supply side factors play a role (see Willis, 1986 for 
a survey of the relevant theory). In the long-run, wages for identical skills 
could only differ as far as they represent compensating differentials for 
some other, possibly unobserved, factors affecting costs to firms or prefer-
ences of workers, such as monitoring costs, risks associated with a particu-
lar job, the work environment, and so on. In imperfectly competitive labour 
and product markets other factors, like the relative strength of labour un-
ions, minimum wages, and „efficiency wage" considerations also play a role 
(see Katz 1986 for a survey of the literature). These factors may modify the 
relationship between an individual's wage and his or her (observed) human 
capital endowment to some extent, but they are unlikely to supersede this 
basic relationship. 

In econometric work it is usually assumed that, conditional on a set of hu-
man capital and other explanatory variables, log-earnings are normally dis-
tributed.8 To allow for right-censored observations in the estimation, we 
specify the following censored regression model: 

8 As the kernel density estimates plotted in Steiner and Wagner (1996, figure 3) 
show, this assumption seems indeed appropriate for the GSOEP data. For the IABS 
data the truncated distribution of observed earnings also seems compatible with this 
assumption. 
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(1) y\t = a't SKILLu + ßlt EXPit + ß2t EXP% 
+ iT{SKILLIT, EXPITI EXP*, FORü) + ö'TZIT + uit = B'TXIT + uiu 

where y latent earnings variable, with yü = { yü, if y*ü<ct 
ct, otherwise 

X 

u 

B 

FOR 

EXP 

y 

z 

SKILL 

c 

(natural) log of gross monthly earnings 

log of social security threshold 

vector of educational / vocational dummies 

labour market experience 

a dummy for foreigner 

a vector of industry and firm size dummies including a constant 

[SKILL, EXP, EXP2, FOR, Z] 

[a', (5\, /?2, Y, <$'] = corresponding (vectors of) parameters 

error term, uit ~ N(0, of), E(uit,Xit) = 0, for all z, t. 

N(*) is the normal distribution function with zero mean and variance o\, 
E the expectation operator; the first index refers to individual i(i = 1,2 ... n) 
and the second to year t (t = 1984, 1990). 

Note that the dependent variable in equation (1) refers to an individual's 
earnings rather than his wage rate, which human capital theory tries to ex-
plain. This choice of the dependent variable is motivated by the lack of 
hours information in the IABS. However, given that for full-time employed 
men there is little variation in hours worked, we do not expect our estima-
tion results to be much affected by this choice of the dependent variable. 

An individual's human capital is proxied by his vocational / educational 
qualification and labour market experience, where the former represents 
formal qualification usually acquired before labour market entry and the 
latter relates to skills due to formal training and informal learning on the 
job. Following usual practice, we define an individual's potential labour 
market experience as: age - years of schooling - six years. Years of schooling 
are derived from the highest vocational / educational degree as summarised 
in Appendix 2, where the classification is given by the information available 
in the IABS.9 Rather than using years of schooling, we prefer to proxy an 
individual's formal qualification by a set of dummy variables, which allows 
for a more flexible specification of the relationship between earnings and 
vocational / educational qualification. Since the number of observations for 

9 This classification has also been used by Bellmann, Reinberg and Tessaring 
(1994) and by Moller and Bellmann in their studies cited above. For vocational de-
grees the average duration of apprenticeship education across the various occupa-
tions is used. 
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some of the vocational / educational categories is rather small in the GSOEP, 
we had to aggregate them into three: no vocational / educational degree, vo-
cational degree / higher education, and university / polytechnical degree. 
Thus, in the estimation we include two dummies for skilled and graduates 
with the unskilled as the reference group. 

A central implication of human capital theory is that individual earnings 
increase with labour market experience at a decreasing rate because the 
older one gets the less profitable additional investments in human capital 
become (Mincer 1974). Empirically, this should show up in concave earn-
ings-experience profiles implying (3\ > 0 and ft < 0 in equation (1). Since it 
seems likely that the returns to labour market experience depend on the le-
vel of vocational / educational qualification, we include interaction terms 
between these variables in the set of regressors. We also expect that human 
capital effects differ between natives and foreigners, either because some of 
foreigners' human capital acquired abroad was devalued on immigration 
(see, e.g., Licht and Steiner 1994) or simply because foreign vocational/ edu-
cational degrees are not considered formally equivalent to similar ones ob-
tained in Germany. As these effects may depend on the level of formal quali-
fication as well, we also allow for trivariate interaction terms between the 
skill dummies, experience (and its square), and foreigner status. This speci-
fication is more general than usually found in the empirical literature on 
earnings functions, which seems appropriate given our results on the large 
variance of earnings within skill and experience groups.10 

In addition to human capital variables we include a dummy variable for 
foreigners as well as industry and firm size dummies in the earnings equa-
tion to account for other potential factors affecting earnings. Foreigners 
may receive lower wages even if differences in human capital endowment, 
industry allocation and firm size effects are controlled for if there is some 
sort of discrimination against them (Veiling 1995). Although the reasons for 
the substantial industry and firm size effects are not well understood, their 
empirical importance has been established in several econometric studies 
for Germany (see, e.g., Gerlach and Hiibler 1990, Schmidt and Zimmermann 
1991, De New and Schmidt 1994, Gerlach and Hiibler 1995, Moller and Bell-
mann 1995a, 1996). Due to the relatively small sample size in the GSOEP we 

10 Steiner and Wagner (1996, Table 3) show that the level and the change in earn-
ings inequality are mainly related to inequality within skill groups and groups with 
similar labour market experience, while inequality between these groups plays only a 
minor role. That the slope of earnings-experience profiles may depend on the skill le-
vel is also indicated by the results in Fitzenberger et al. (1995), Moller and Bellmann 
(1996), and Gosling (1996). This hypothesis is also in line with the results in Fitzen-
berger and Kurz (1996) who show that the effects of human capital variables in earn-
ings functions estimated by quantile regressions on the GSOEP vary considerably by 
quantile. 
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had to aggregate industries into 13 categories as defined in Appendix 3, 
which also describes the aggregation of the considerably more detailed in-
dustry classification in the IABS into these categories. Since there is no ap-
propriate information in the IABS11, we cannot control for potential other 
regional effects, such as regional labour market conditions, which has been 
the topic of recent empirical research on the „wage-curve" (for Germany 
see, e.g., Wagner 1994, Rendtel and Schwarze 1995). However, from the re-
sults of previous research we would expect that these effects are of little 
quantitative importance and are mainly controlled for by the industry dum-
mies included in our earnings functions. 

Summary statistics of the variables included in the earnings function for 
the IABS and the GSOEP are provided in Appendix 4. They refer to the 
years 1984 and 1990, for which estimation results from the earnings func-
tion are reported below. 

4.2 Estimation Results 

For the IABS data, estimation of equation (1) is based on a variant of the 
standard Tobit model with a constant (across individuals) upper threshold 
value.12 Since earnings in the GSOEP are not censored, equation (1) reduces 
to the standard semi-loglinear regression model which, under the above as-
sumptions about the error term, can be estimated by OLS. As it is well 
known, selectivity bias may occur if the factors not controlled for in the es-
timation of the earnings function are correlated with those determining la-
bour force participation, i.e. the estimated effects of explanatory variables 
in the earnings function may differ between the employed for whom we ob-
serve earnings and in the whole population. We test for selectivity bias by 
including a selectivity-correction term (the inverse Mill's ratio) obtained 
from a first-stage reduced-form Probit model of labour force participation 
as additional regressor in the second-stage estimation of the earnings func-
tion (Heckman 1979). 

This two-step estimation procedure is only credible if there are variables 
strongly affecting labour force participation but having no effect on earn-
ings. Since household composition (marital status, children) and other 
household income should not affect gross earnings but are generally consid-

11 To fulfill certain legal requirements of data protection, the detailed regional in-
formation available in the Employment Register has been aggregated into three regio-
nal types for firms with less than 500 employees, while for larger firms no regional 
information at all is available in the IABS (for details see Bender et al. 1996, pp. 47 ff.). 

12 For a description of the Tobit model see, e.g., Maddala (1983, pp. 151 ff.). Estima-
tion is by the Maximum-Likelihood method. 
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ered important determinants of labour force participation, these variables 
would qualify as credible exclusion restrictions in the earnings function. 
These variables are available in the GSOEP but, with the exception of mar-
ital status, not in the IABS. Therefore, we could only test for selectivity bias 
in the OLS earnings functions estimated on the GSOEP data. The results 
(available on request) show that the selectivity term is significant in the es-
timation for 1984 and insignificant for 1990. However, with the exception of 
the interaction term between nationality and graduates, estimated para-
meters in the selectivity-corrected earnings equation for 1984 also changed 
very little. Therefore, we only report estimation results without selectivity 
correction below. 

Maximum-Likelihood Tobit and OLS estimation results for the earnings 
functions based on the IABS and the GSOEP data for the years 1984 and 
1990 are summarised in Table 2. To test the sensitivity of estimation results 
to the particular method employed, we have artificially censored observed 
earnings in the GSOEP at the social security threshold and estimated the 
earnings function by Maximum-Likelihood Tobit. Since there is hardly any 
difference between the OLS and Tobit estimation results based on the 
GSOEP, we will not comment on the latter here (they are reported in Steiner 
and Wagner 1996, Appendix 4). However, from this result we conclude that 
the Tobit model is also likely to yield similar parameter estimates as would 
be obtained by OLS if the IABS earnings data were not right-censored. 

To arrive at the specific form of the earnings functions reported in Table 
2, we started from the more general specification in equation (1) and tested 
for the statistical significance of the various interaction terms between skill 
dummies, labour market experience, and nationality. As it turned out, all 
trivariate interaction terms between these variables were insignificant at 
conventional levels in all specifications, whereas interaction terms between 
skill groups and labour market experience were only statistically significant 
in the estimated earnings functions based on the IABS data.13 Estimated 
coefficients on these interaction terms from the GSOEP are qualitatively si-
milar to those in the IABS but not statistically significant at the 5 percent 
level, probably due to the relatively small sample size of the GSOEP Except 
for the interaction term for foreigners with higher education in the esti-
mates based on the IABS, all coefficients on the bivariate interaction terms 
with nationality are also (jointly) statistically significant. In the final re-es-
timation of the earnings equations reported in Table 2 insignificant interac-
tion terms were excluded. 

13 Naturally, coefficients of interaction terms including experience and its square 
were tested for joint significance. The chosen critical significance level is 5% for the 
GSOEP and 1% for the IABS; the higher level for the IABS should account for its 
huge sample size. 
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Table 2 

Earnings functions estimated on the IABS and the GSOEP for 1984 and 1990 

Variable IABS (Tobit) 
1984 1990 

Coeff 111 Coeff 111 

GSOEP (OLS) 
1984 1990 

Coeff 111 Coeff |t| 

constant 7.53 498.5 7.74 515.7 7.54 107.0 7.62 106.4 
skill group (unskilled) 

skilled 8.89 10.9 9.48 11.6 18.88 8.1 16.9 7.2 
graduate 45.72 27.1 37.53 24.8 62.40 19.3 59.32 18.2 

experience 2.89 40.8 1.96 26.6 3.38 12.8 3.83 13.3 
experience2 -4.74 32.6 -2.93 19.2 -6.26 10.6 -6.93 11.2 
experience * skilled 1.20 15.6 0.98 12.3 - - - -

experience2 * skilled -2.45 15.1 -1.72 10.3 - - - -

experience * graduate 2.17 11.4 2.45 14.4 - - - -

experience2 * graduate -3.90 8.6 -4.39 10.9 - - - -

foreigner * skilled -5.92 8.7 -7.02 10.4 -11.88 3.9 -9.79 3.2 
foreigner * graduate - - - - -37.21 5.2 -40.51 5.5 
foreigner * experience -0.55 4.7 0.10 0.9 -1.14 2.7 -1.89 4.2 
foreigner * experience2 0.26 1.0 -0.69 2.06 2.2 3.07 3.2 
foreigner 8.80 7.1 1.33 1.1 8.00 1.6 19.16 3.9 

12 industry dummies X2(12) = 3465 X2(12) = = 5498 F(12,n) = 6.34 F(12,n) = 5.90 
3 firm size dummies X2(3): = 4724 X2(3) = 6804 F(3,n) = : 24.01 F(3,n) = 35.90 

<7 0.2749 0.2826 0.2703 0.2644 

adj. R2 0.370 0.383 

log L full model -19 937.25 -24 006.13 

log L constant -45 267.51 -49 270.92 

Number of cases (n) 94 119 99 535 2 248 1 938 

Notes: 1) For dummy variables, the base categories are given in parantheses. 2) Except for the 
constant term, all parameters are multiplied by the factor 100 (respectively by the factor 10,000 for 
experience squared and the respective interaction terms). 3) „*" denotes an interaction term. 4) 
Coefficient estimates for the industry and firm size dummies are shown in the appendix. 5) The 
X2-test refers to the likelihood ratio statistics, which is defined as -2 (log Li-log L0), where L! 
refers to the unrestricted and L0 to the restricted model, respectively. 6) „-" denotes insignificant 
interaction terms. 

As the OLS estimation results for the GSOEP data show, the model ex-
plains about 40 percent of the variance in log earnings in both 1984 and 
1990, which is at a similar level as usually reported for earnings functions 
estimated on large cross-sections. The estimated standard error of the OLS 
regression for 1984 is somewhat higher than for 1990 indicating that in-
equality within groups defined by the explanatory variables in the model 
has slightly decreased. While this is also consistent with the estimated error 
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variance in the Tobit model based on the artificially censored earnings data 
in the GSOEP, the Tobit estimates for the IABS show an increase in within-
inequality. For both years, within earnings inequality as measured on the 
basis of the IABS exceeds the estimates based on the GSOEP. 

By far the largest percentage of the explained variance is accounted for 
by the human capital variables. Industry and firm size effects - although 
significant at conventional levels - play a relatively minor role in earnings 
determination. Dropping the industry dummies, the R2 of the earnings func-
tion (adjusted for degrees of freedom) estimated on the 1990 GSOEP data 
falls from 0.383 to 0.367, while dropping also the firm-size dummies reduces 
the adjusted R2 to 0.319. On the other hand, leaving out the human capital 
variables from the earnings function would reduce it to 0.170. Likewise, in 
the Tobit model estimated on the IABS 1990 data the standard error in-
creases only slightly from 0.283 in our preferred specification to 0.291 
(0.307) when the industry (and firm size) dummies are excluded, whereas it 
increases to 0.333 in the specification without human capital variables 
(these values are not reported in Table 2). As the comparison of these statis-
tics with those obtained for the year 1984 shows, the relative importance of 
the factors determining individual earnings has changed little within the 
observation period. 

In the interpretation of estimation results, we therefore focus on the ef-
fects of the human capital variables here.14 Because of the remaining inter-
action terms between the skill dummies and labour market experience (and 
its square), coefficient estimates of these variables are difficult to interpret 
and to compare between the two different samples and between years. We 
therefore plot estimated earnings-experience profiles by skill group in Fig-
ure 2. Since the composition of foreigners in the two samples differs sub-
stantially, we restrict this comparison to Germans. 

As expected, estimated earnings-experience profiles exhibit the typical 
concave shape implied by human capital theory, even if they are rather flat 
compared to those usually reported for the U.S. (see, e.g., Murphy and Welch 
1990). The estimates based on the IABS show that the earnings-experience 
profile of graduates is steeper than for skilled workers, whose profile in turn 
is steeper than that of the unskilled. While earnings-experience profiles 
have become somewhat flatter for all skill groups between 1984 and 1990, 
differences between skill groups have changed little in this period. For ex-
ample, evaluated at 25 years of labour market experience, the experience 
differential between graduates and skilled workers has increased from 
about 30 to 35 percent between 1984 and 1990, while it has remained at 

14 Parameter estimates for the industry and firm-size dummies are reported in 
Steiner and Wagner 1996, Appendix 4. 
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Note: The earnings-experience profiles for the three skill groups are calculated on the basis of 
the estimates in Table 2 with the values of the other explanatory variables set to the respective 
base categories. 

Figure 2: Estimated earnings-experience profi les for German 
employees by skill group 
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about 55 percent between graduates and the unskilled. However, the earn-
ings differential of graduates with little labour market experience has de-
creased relative to both skilled and unskilled workers. In contrast, for both 
1984 and 1990 the estimates based on the GSOEP imply parallel earnings-
experience profiles for the three skill groups, i.e. their slopes do not differ 
significantly from each other. Compared to the estimates from the IABS for 
the year 1990, earnings differentials between graduates and the skilled as 
well as the unskilled are higher in the GSOEP for those with little labour 
market experience and smaller for more experienced employees. Overall, es-
timated skill differentials based on the GSOEP have changed little within 
the observation period. 

A quantitative comparison between our estimated earnings-experience 
profiles with those reported in previous studies for Germany is rendered 
difficult by differences in specification, estimation methods and observation 
periods, as well as the way estimation results are reported. However, we may 
note that Fitzenberger et al. (1995, figure 10) and Moller and Bellmann 
(1996, tables 2 and 3) on the basis of data drawn from the Employment Reg-
ister and Gosling (1996) for the GSOEP also find that the slopes of their es-
timated earnings-experience profiles are the steeper the higher the skill le-
vel.15 As to the relative size of these experience differentials, our reading of 
these studies is that the estimates reported by Fitzenberger et al. (1995) and 
Gosling (1996) are roughly similar to ours, while those derived by Moller 
and Bellmann (1996, table 3) differ substantially from these estimates. For 
example, for 1984 they report maximum experience differentials for the un-
skilled, the skilled and graduates of, respectively, about 80, 90 and 140 per-
cent achieved by each group at around 25 years of potential labour market 
experience. In contrast, our estimates imply experience differentials of 
about 50, 80 and 95 for equivalently defined groups for that year, while 
those reported by Fitzenberger et al. (1995, figure 10) would even suggest 
considerably smaller experience differentials for their similarly defined 
skill groups.16 While the difference to this latter study could be due to co-
hort effects, for which we do not (and cannot) control in our cross-section 
regressions, the more substantial differences to the estimates produced by 

15 Fitzenberger et al. (1995) and Gosling (1996) use age as a proxy for potential la-
bour market experience (trying also to control for cohort effects). These authors as 
well as Moller and Bellmann (1996) estimate their earnings (wage) equations sepa-
rately for the various skill groups, but do not report whether group differences be-
tween the estimated profiles are statistically significant. Other studies cited in foot-
note 2 generally do not allow for different slopes of estimated earnings-experience 
profiles. 

16 If one equates age with labour market experience, the 25-years' experience dif-
ferentials as can be read off from their figure 10 by drawing a vertical line at age 50 
would be about 10, 30 and 70 percent. However, note that these profiles refer to med-
ian (and first quartile) earnings within the groups. 
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Moller and Bellmann (1996) are hard to reconcile with ours. Since we were 
unable to replicate their results using a specification of the earnings func-
tion analogous to theirs, we are inclined to conclude that their data set, 
although also drawn from the Employment Register of the Federal Labour 
Office and referring to the same population, differs in some unaccountable 
form from ours. Given this presumption, the available evidence from other 
studies and the fact that our earnings functions yield similar earnings-ex-
perience profiles for both the IABS and the GSOEP we feel reasonably sure 
about the validity of our estimates. 

Because of the more reliable earnings information in the IABS and its 
large sample size we would consider the estimates based on this data source 
somewhat more reliable than those obtained on the basis of the GSOEP. 
However, taking into account the large sampling variance in the GSOEP re-
lative to the IABS, there may in fact be very little difference between the es-
timated earnings-experience profiles for German employees and their 
changes in the observation period as obtained from these two data sources. 

5. Decomposition Analysis 

In the 1980's, substantial structural changes in the German labour market 
occurred. The share of unskilled labour decreased, while university gradu-
ates increasingly entered the labour market. The employment share of ma-
nufacturing declined while the service sector expanded and, related to this 
structural change, male employment decreased relative to women's. Under 
competitive conditions, the implied changes in the demand for and supply 
of labour should have affected the relative prices of different skills. Alterna-
tively, if non-competitive factors played an important role in wage determi-
nation, the employment shift from manufacturing to services should have 
changed relative industry rents and firm-size wage differentials. Hence, op-
posite price and quantity adjustments could well have left the earnings dis-
tribution more or less unchanged although economic factors may have 
played their role. 

Since changes in the distribution of skills and industry structure within 
the observation period differ somewhat between the IABS and the GSOEP, 
part of the difference in earnings inequality changes may be related to com-
positional effects. As the descriptive statistics in Appendix 4 show, the most 
striking differences refer to (changes in) the distribution of skill groups in 
the two samples. One possible explanation for the differences in levels 
would be that, because education is valued highly in society, respondents in 
the GSOEP tend to upgrade their answers to their actual vocational / educa-
tional level. However, changes in the shares of skill groups over time also 
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differ in the two data sets. The decrease in the share of unskilled employees, 
the slight increase of those with vocational qualification or higher educa-
tion, and the substantial increase of university graduates as observed in the 
IABS is in line with the respective changes of these groups in the Labour 
Force Survey.17 In contrast, the GSOEP data show an increase of employees 
with no vocational / educational degree. 

Following Juhn, Murphy and Pierce (1993) and Blau and Kahn (1996) we 
decompose observed (changes in) earnings differentials between two years 
into 

- a measured characteristics effect, 

- an earnings coefficients effect, 

- and an earnings equation residual effect. 

This decomposition differs from the more familiar Oaxaca-Blinder de-
compositon (Oaxaca 1973, Blinder 1973) in that the earnings differential is 
calculated for each individual (observation), not only at mean sample values 
(the Oaxaca-Blinder decompositon relies on the statistical property that the 
OLS regression line passes through sample means, that is the OLS residual 
is zero at this point). Furthermore, the Oaxaca-Blinder decomposition 
would be inadequate for the IABS in any case because estimation is not by 
OLS but by Maximum-Likelihood Tobit to account for censored observa-
tions, and this method does not have the mentioned property of the OLS re-
gression. 

We start from the earnings equation in (1) and define 

(2) y*it = B't Xitt + uit = B't Xit + ateit . 

By definition, the error term uit can be written as the product of at and e^, 
where at is the standard deviation of the residuals in year t, and en is the 
z-th standardised residual with mean zero and variance one. 

The decomposition analysis can be based on the earnings functions esti-
mated by OLS or, with a straightforward extension, on the Tobit model as 
well. Empirical residuals for the non-censored observations can be calcu-
lated using the conditional expectation of earnings (Maddala 1983, pp. 158): 

(3) Uit = Vit - E(yit\y*t < ct) = yit ~ B't Xit - <rtAt, with At = . 

17 Data from the Labour Force Survey show that the share of unskilled male work-
ers has declined from 20.7 to 15.3 percent between 1982 and 1989 (the nearest years 
to ours for which this information is available), while the share of university gradu-
ates has increased from 7.2 to 10 percent in this period. We thank the people at 
ZUMA, Mannheim, who have made these numbers available to us. 
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In equation (3), E is the expectation operator, at is the OLS (Tobit) stan-
dard error for year t, \ t is the Mill's ratio, </>(•) and $(•) denote the standard 
normal density and distribution functions evaluated at (ct - B'tXit)/at, 
where a carat („~") above a variable or vector stands for an estimate. Using 
equation (3), we have for the non-censored observations: 

(4) Vit\y*it <Ct = B't Xit + atAt + ateit. 

To decompose changes in earnings inequality between 1984 and 1990, we 
define the following auxiliary function 

(5) Yi,i = B'm Xiy90 + <790̂ ,90 + ¿-8461,90 • 

In this equation, the vector of explanatory variables in the year 1990 is 
multiplied by the vector of estimated parameters for the year 1984, and the 
standardised residuals for the year 1990 are transformed in such a way that 
they obtain their corresponding position in the distribution of residuals in 
the year 1984. 

Define another auxiliary function, Y2, given by 

(6) Y2}i = B'90 Xj)90 + <J9oAi)9o + ¿"84¿¿,90 , 

where the vector of explanatory variables in the year 1990 is evaluated at 
the estimated parameter vector for that year, and the other terms on the 
right-hand side of the equation are defined as in equation (5). 

Then, the difference in the distribution of observed (non-censored) earn-
ings in the year 1984, and Yij measures the change in earnings inequal-
ity between 1984 and 1990 resulting from changes in observed individual 
characteristics between these two years. This measured characteristics ef-
fect gives the change in earnings inequality attributable to changes in the 
endowment of human capital and the distribution of other determinants of 
earnings in the sample between the two years. On the other hand, the differ-
ence between the distribution of Ŷ go and Y2,i measures the change in in-
equality arising from changes in estimated coefficients of the earnings 
equation between the two years; it is called the earnings coefficients effect 
and, in particular, refers to changes in the returns to human capital. The re-
maining earnings equation residual effect is given by the difference in the 
distribution of ŷ 90 and Y2)i, which includes the effects of unobserved char-
acteristics and their „prices" on earnings as well as measurement errors. 

As in the standard Oaxaca-Blinder decomposition of earnings differen-
tials, this decompostion of the change in earnings observed in the period 
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1984 to 1990 is only one of several possibilities. By definition of the earnings 
differential, changes in coefficients between these two years could also be 
evaluated at the value of the characteristics vector in the year 1984 instead 
of 1990, or at some average value for that matter (see, e.g., Oaxaca and Ran-
som 1994). Fortunately, in the decomposition analysis performed here it does 
not really matter empirically whether the coefficient vector is evaluated at 
the beginning or the end of the observation period, because the structure of 
the labour force has changed little within this seven-years period. 

Table 3 

Decomposition of changes in earnings inequality, 1984 -1990 

Change of the inequality measures IABS GSOEP 
weighted unweighted 

A(50/10 percentile) +0.0053 -0.0184 -0.0202 
measured characteristics effect +0.0165 -0.0201 -0.0233 
wage coefficients effect -0.0120 +0.0044 +0.0046 
wage equation residual effect +0.0008 -0.0027 -0.0015 

A(90/ 50 percentile) +0.0227 +0.0289 +0.0190 
measured characteristics effect +0.0252 +0.0336 +0.0305 
wage coefficients effect -0.0078 -0.0047 -0.0100 
wage equation residual effect +0.0053 -0.0001 -0.0015 

Note: A(50 / 10-percentile ratio) = log of 50 / 10-percentile ratio in 1990 - log of 50 / 10-percentile 
ratio in 1984, and analogously for the log of the 90 / 50-percentile ratio. 

An important advantage of the decomposition described above is that it is 
not restricted to some summary measure of inequality, but allows us to de-
scribe changes in inequality in different parts of the earnings distribution. 
Having evaluated functions (4) to (6) for each observation in our sample, 
percentiles of the resulting distributions can be calculated and compared. 
In Table 3 we summarise results of this decomposition analysis for the 90 / 
50-percentile and the 50/10-percentile ratio, respectively. To account for 
the large share of foreigners and sample attrition, we present the calcula-
tions also for the weighted GSOEP data. Given that the analysis uses non-
censored cases only, and taking into account the fact that the percentage of 
right-censored cases in the sample is roughly 10 percent, we use the 90-per-
cent instead of the 80-percent percentile here. To make the results compar-
able between the two data sets, the decomposition based on the GSOEP 
data only takes into account earnings below the social security threshold. 
However, basing the calculations on all observations would have changed 
the results of the decomposition analysis very little. To adjust for the smaller 
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number of observations, the lower part of the distribution is represented by 
the 10-percent percentile here. Note that the change in the 50 / 10-percentile 
ratio between 1984 and 1990 is only 0.5 percent for the non-censored earn-
ings in the IABS sample, compared to about 5 percent for the 50 / 20-percen-
tile ratio based on all observations (see Table 1). For the GSOEP, these 
changes seem negligible. 

The main message from the decomposition of the rather small changes in 
the 50 /10- and 90 / 50-percentile ratios is that they do not result from large 
counteracting effects of their components. In particular, for the IABS the 
decomposition shows that in the lower part of the distribution the positive 
measured characteristics effect is more or less compensated for by the nega-
tive earnings coefficients effect, but both of these effects are themselves very 
small. The slight compression of the earnings structure in the lower part of 
the distribution observed both in the weighted and the unweighted GSOEP 
data is mainly related to changes in measured characteristics, while changes 
in the returns to skills seem to have had very little effect. For the upper part 
of the earnings distribution the two data sets yield very similar results: the 
small increase in earnings inequality is related to the positive measured 
characteristics effect, which is slightly reduced by the negative earnings 
coefficients effect. This result is consistent with the increase in the share of 
graduates within the observation period accompanied by a slight reduction 
in the estimated skill differential of gradutates with little labour market ex-
perience. That the measured characteristics effect differs somewhat be-
tween the IABS and the GSOEP is not surprising given the mentioned dif-
ferences in sample composition, in particular with respect to changes in the 
skill composition of the labour force. Furthermore, the sign of the earnings 
equation residual effect differs between the two data sets, but it is of no 
quantitative importance anyway. 

6. Summary and Conclusion 

Our analysis based on data both from the German Socio-Economic Panel 
and the Employment Register of the Federal Labour Office has shown that 
earnings inequality in Germany has increased very little in the 1980's, if at 
all. This is in line with most previous studies based on the GSOEP and other 
data sources, but contradicts the results of several recent studies based on 
micro data from the Employment Register. Between 1984 and 1990, the re-
gister data show a modest increase in earnings inequality. In contrast, the 
GSOEP data show little change in overall earnings inequality, but indicate 
a small compression of the earnings structure in the lower part of the distri-
bution. Overall earnings inequality is mainly related to inequality within 
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skill groups and groups with similar labour market experience, while in-
equality between these groups plays only a minor role. Furthermore, there 
has been little change in earnings inequality both within and between em-
ployees with different skills and labour market experience. 

As our estimation results based on empirical earnings functions show, hu-
man capital variables account for by far the largest percentage of the ex-
plained variance in earnings, whereas industry and firm-size effects play a 
relatively minor role in earnings determination. Estimated earnings-experi-
ence profiles exhibit the typical concave shape implied by human capital 
theory, where at least the estimates based on the register data show that the 
earnings-experience profile of graduates is steeper than for skilled workers, 
whose profile in turn is steeper than that of the unskilled. While earnings-
experience profiles have become flatter for all skill groups between 1984 
and 1990, differences between skill groups have changed little in this peri-
od. The only noticeable change occurred for graduates with little labour 
market experience whose earnings differential relative to both skilled and 
unskilled workers has slightly decreased, but remains substantial. This re-
sult is also in line with the empirical evidence reported by Bellmann, Rein-
berg and Tessaring (1994) as well as WeiBhuhn and Biichel (1993) on the ba-
sis of different data sources. 

Our decomposition analysis based on the methodology proposed by Juhn, 
Murphy and Pierce (1993) reveals that the relative stability of the German 
earnings distribution in the 1980's has not resulted from large compensating 
changes in the composition of the labour force on the one hand, and changes 
in the returns to human capital on the other. While both of these compo-
nents have changed little in the observation period, the former rather than 
the latter component has contributed to the small increase in earnings in-
equality observed in the register data. If anything, the earnings differential 
between skilled and unskilled workers has become smaller during the 
1980's, which is in marked contrast to the development in the U.S. and U.K. 
labour markets and in line with the view of the predominance of institu-
tional rigidities over market forces in the German labour market. On the 
other hand, the small reduction in the earnings differential of graduates 
with little labour market experience is also compatible with the hypothesis 
that the increased labour supply of graduates has not been compensated for 
by a higher relative demand for highly skilled labour in Germany, as has 
previously been proposed by Abraham and Houseman (1995) and 
Gottschalk and Smeeding (1997) as an explanation for changes in the U.S. 
earnings distribution. As our decomposition analysis has also shown, 
changes in within-inequality have contributed very little to changes in in-
equality between 1984 and 1990. 
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Given the great economic and institutional changes that took place in the 
first half of the 1990's, i.e. the unification with the former East Germany, 
the steepest recession of post-war German economic history, and the open-
ing-up of trade with low-wage neighbouring east European economies, 
what has happend to the west German earnings distribution in the more re-
cent past? Extending the observation period to include the first half of the 
ninetees, recent research by Steiner and Wagner (1997b) has shown that, 
both for west German males and females, the distribution of wages hardly 
changed in this period. They also show on the basis of formal tests that esti-
mated coefficients from wage equations remained fairly stable, which would 
imply that there were no compensating changes in the returns to human ca-
pital and the composition of the labour force, respectively. 

Overall, the empirical results of this study as well as the continuing stabi-
lity of the west German earnings in the turbulent early 1990s seem compati-
ble with an institutional explanation. In contrast to the U.S., several factors 
may have prevented earnings of those negatively affected by technological 
and structural change to fall relative to those whose skills have become 
more valuable. These factors include effective wage floors set by collective 
bargaining agreements, unions' „solidaristic wage policy" aiming at uni-
form relative wage increases, and income support schemes characterised by 
high earnings replacement ratios together with the widespread use of early 
retirement schemes. Although the relative importance of these factors could 
not be assessed in this study, we hope to have clarified the main stylized 
facts any specific theory about the development of the distribution of Ger-
man earnings would have to take into account. 
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Table 1 

Stepwise selection of data from the IABS and the GSOEP for 1984 and 1990 

1984 1990 

number of attrition in number of attrition in 
cases percent cases percent 

IABS 

full sample (males), of which 132,614 137,902 
with earnings 129,723 2.18 135,028 2.08 
not part-time or apprentice 118,573 8.60 125,045 7.39 
not older than 66 years 118,110 0.39 124,871 0.14 
not holding another job 101,063 14.43 106,848 14.43 
with valid earnings information 101,013 0.05 106,806 0.04 

GSOEP 

full sample (males), of which 3,976 3,443 
with earnings 3,103 21.96 2,656 22.86 
not part-time or apprentice 2,500 19.43 2,242 15.59 
not older than 66 years 2,498 0.08 2,242 0.00 
with valid earnings information 2,486 0.48 2,239 0.13 

Source: IABS and GSOEP, waves 1 - 10, own calculations. 

Table 2 

Years of schooling by vocational / educational category 

Vocational degree / higher education Years of schooling 

1. No vocational degree, no higher education 10 
2. Vocational degree, but no university entry level degree a) 12.125 
3. University entry level degree 13 
4. Polytechnical degree b) 15 
5. Vocational degree and university entry level degree 15.125 
6. University degree 18 

a) " allgemeine / fachgebundene Hochschulreife " 
b) "Fachhochschulabschluss" 
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Table 3 

Industry classification in the IABS and in the GSOEP 

IABS GSOEP Aggregated industries 

25 -32 09 mechanical engineering (reference category) 
0 0 - 0 8 01- 04 agriculture, forestry, fishing, energy, mining 1 
09 -13 05- 06 chemical products, oil products, rubber 2 
14-24 07- 08 stone, clay, glass, primary metals, fabricated metals 3 
3 3 - 3 9 10 data processing machines and office equipment, 

electrical machinery, instruments 
4 

4 0 - 5 8 11- 13 lumber, furniture, paper, printing, leather, textiles, 
apparel, food, tobacco 

5 

59 -61 14- 15 construction 6 
62 16- 18 wholesale and retail trade 7 
6 3 - 6 8 19- 21 transportation 8 
69 22- 23 banking, insurance 9 
70,72 - 73, 
86, 90 

24 - 26, 
30,32 

personal services, eating and drinking, other 
professional services, private households 

10 

7 4 - 8 5 27- 29 education, entertainment, communication, hospitals, 
health care, business services, professional services 

11 

71,87 - 89, 
91 -94 

31 ,33 -34 non-profit making organisations, welfare services, 
public utilities 

12 

- 35- 37 other industries, missings MV 

Note: The numbers in the first column refer to the two-digit classification in the IABS, the num-
bers in the second column to the corresponding classification in the GSOEP and the last column 
indicates the number of the industry dummy used in the estimation. MV indicates „missing va-
lues". 
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Table 4 

Descriptive statistics of the variables in the earnings function 
from the IABS and the GSOEP, 1984 and 1990 

IABS GSOEP 
1984 1990 1984 1990 

log gross monthly earnings (in DM) 8.08 8.20 8.13 8.27 
(0.30) (0.30) (0.36) (0.36) 

foreigner (German) 0.09 0.09 0.10 0.11 

experience (in years) 21.98 21.21 21.34 21.94 
(11.87) (12.30) (11.44) (11.46) 

skill group (unskilled) 
skilled 0.72 0.73 0.75 0.72 

graduates 0.07 0.08 0.10 0.12 

industry (mechanical engineering) 
1 0.05 0.04 0.03 0.03 

2 0.06 0.06 0.07 0.07 

3 0.08 0.08 0.13 0.13 

4 0.10 0.10 0.06 0.09 

5 0.10 0.09 0.11 0.10 

6 0.10 0.09 0.15 0.12 

7 0.10 0.10 0.08 0.06 

8 0.05 0.05 0.05 0.05 

9 0.04 0.04 0.04 0.04 

10 0.02 0.02 0.01 0.02 

11 0.07 0.08 0.06 0.07 

12 0.08 0.08 0.08 0.07 

firm size ( < 2 0 employees) 
20 - 99 | 2 0 - 1 9 9 0.21 0.22 0.28 0.26 

100 - 999 |200 - 1999 0.34 0.35 0.25 0.26 

> 1000 I > 2000 0.25 0.26 0.29 0.30 

# of observations 94 119 99 535 2 248 1 938 

% right-censored 11.5 12.2 

Notes: 
1) The statistics for the GSOEP refer to weighted data (see section 2). These are reported here be-

cause they have been used for the decomposition reported below, although the earnings func-
tions have been estimated on the unweighted data. 

2) To save space, statistics for the various interaction terms between vocational / educational dum-
mies and labour market experience as well as nationality are included in the earnings functions 
are not reported here. 

3) For dummy variables, base categories are given in parentheses. 
4) The names of the industry dummies are given in Appendix 2. 
5) Numbers in parentheses are standard deviations of metric variables. 

ZWS 118 (1998) 1 

OPEN ACCESS | Licensed under CC BY 4.0 | https://creativecommons.org/about/cclicenses/
DOI https://doi.org/10.3790/schm.118.1.29 | Generated on 2025-10-30 22:41:00



56 Viktor Steiner and Kersten Wagner 

References 

Abraham, K. and Houseman, S. N. (1995): Earnings Inequality in Germany; in: Free-
man, R. B. and Katz, L. F. (eds.), Differences and Changes in Wage Structure, Uni-
versity of Chicago Press. 

Becker, I. (1996): Did Earnings Inequality in the Federal Republic of Germany 
Increase from the 1960s to the 1980s?, EVS-Projekt Arbeitspapier Nr. 8, University 
of Frankfurt / Main. 

Bellmann, L., Reinberg, A., and Tessaring, M. (1994): Bildungsexpansion, Qualifika-
tionsstruktur und Einkommensverteilung; in: Lüdeke, R. (ed.), Bildung, Bildungs-
finanzierung und Einkommensverteilung II, Berlin, Duncker & Humblot. 

Bender, S., Hilzdegen, J., Rohwer, G., and Rudolph, H. (1996): Die IAB-Beschäftigten-
stichprobe 1975-1990, Beiträge zur Arbeitsmarkt- und Berufsforschung 197, 
Nürnberg. 

Blau, F. D. and Kahn, L. M. (1996): International Differences in Male Wage Inequal-
ity: Institutions versus Market Forces, Journal of Political Economy, 104,791-837. 

Blinder, A.: Wage Discrimination: Reduced Form and Structural Estimates, Journal 
of Human Resources 12 (1973), 550 - 559. 

Burkhauser, R. V., Holtz-Eakin, D., and Rhody, S. E. (1996): Labor Earnings Mobility 
and Inequality in the United States and Germany during the Growth Years of the 
1980s, Cross-National Studies in Aging Paper 12, Syracuse University 

Burtless, G. (1995): International Trade and the Rise in Earnings Inequality, Journal 
of Economic Literature, 33, 800 - 816. 

Cowell, F. A. (1995): Measuring Inequality; London, Prentice Hall /Harvester Wheat-
sheaf. 

De New, J. P. and Schmidt, Ch. M. (1994): The Industrial Structure of German Earn-
ings 1980 - 1990, Allgemeines Statistisches Archiv, 78, 141 - 159. 

Fitzenberger, B. (1996): Wages, Prices and International Trade: Trends across Indus-
tries for an „Export Champion", Sonderforschungsbereich 178 „Internationalisier-
ung der Wirtschaft", Discussion Paper No. 2.323, University of Konstanz. 

Fitzenberger, B. and Kurz, C. (1996): New Insights on Earnings across Skill Groups 
and Industries: An Analysis based on the German Socioeconomic Panel, Mimeo, 
University of Konstanz. 

Fitzenberger, B., Hujer, R., McCurdy, Th. E., and Schnabel, R. (1995): The Dynamic 
Structure of Wages in Germany 1976- 1984. A Cohort Analysis; Diskussionspapier 
22-1995, Center for International Labor Economics, University of Konstanz. 

Franz, W. (1995): Die Lohnfindung in Deutschland in einer internationalen Perspek-
tive: Ist das deutsche System ein Auslaufmodell?; Beihefte der Konjunkturpolitik -
Applied Economics Quarterly, 43, 31 - 57. 

Freeman, R. B. and Katz, L. F. (1994): Rising Wage Inequality: The United States vs. 
other Advanced Countries; in: Freeman, R. B. (ed.), Working under different rules, 
New York, Rüssel Sage Foundation. 

Gerlach, K. and Hübler, O. (1995): Betriebsgrösse und Einkommen. Erklärungen, 
Entwicklungstendenzen und Mobilitätseinflüsse; in: Steiner, V. and Bellmann, L. 
(eds.), MikroÖkonomik des Arbeitsmarktes, Beiträge zur Arbeitsmarkt- und Be-
ruf sforschung 192, Nürnberg. 

ZWS 118 (1998) 1 

OPEN ACCESS | Licensed under CC BY 4.0 | https://creativecommons.org/about/cclicenses/
DOI https://doi.org/10.3790/schm.118.1.29 | Generated on 2025-10-30 22:41:00



Earnings Inequality in Germany 57 

Gosling, A. (1996): The Changing Distribution of Wages in the UK and West Germany 
1984 to 1992, Mimeo, Institute for Fiscal Studies, London. 

Gottschalk, P. and Smeeding, T. M. (1997): Cross National Comparisons of Earnings 
and Income Inequality, Journal of Economic Literature, 35,633-687. 

Hauser, R. and Becker, I. (1994): The Development of the Income Distribution in the 
Federal Republic of Germany during the Seventies and Eighties, EVS-Projekt Ar-
beitspapier No. 1, University of Frankfurt /Main. 

Heckman, J. J. (1979): Sample Selection as a Specification Error, Econometrica, 47, 
153-161. 

Jenkins, S. P. (1995): Accounting for Inequality Trends: Decomposition Analyses for 
the UK, 1971 - 86, Economica, 62, 29 - 63. 

Juhn, C., Murphy, K. M., and Pierce, B. (1993): Wage Inequality and the Rise in Re-
turns to Skill, Journal of Political Economy, 101, 410 - 442. 

Katz, L. F. (1986): Efficiency wage theories: a partial evaluation, in: Fischer, S. (ed.): 
NBER Macroeconomics Annual 1986, Cambridge, MIT Press. 

Levy, F. and Murnane, R. J. (1992): U. S. Earnings Levels and Earnings Inequality: A 
Review of Recent Trends and Proposed Explanations, Journal of Economic Litera-
ture, 30, 1333-1381. 

Licht, G. and Steiner, V. (1994): Assimilation, labour market experience and earnings 
profiles of temporary and permanent immigrant workers in Germany, International 
Review of Applied Economics, 8,130-156. 

Maddala, G. S. (1983): Limited-dependent and qualitative variables in econometrics, 
Cambridge et al., University Press. 

Mincer,; J. (1974): Schooling, Experience and Earnings, New York, Columbia Univer-
sity Press. 

Möller, J. (1996): Technological Change, Unemployment, and Recent Trends in Human 
Capital Formation - Did the German Wage Structure Respond to these Impulses?, 
Regensburger Diskussionsbeiträge Nr. 280, University of Regensburg. 

Möller, J. and Bellmann, L. (1995a): Zur Entwicklung der interindustriellen und qua-
lifikatorischen Lohnstruktur im Verarbeitenden Gewerbe; in: Franz, W. and Stei-
ner, V. (eds.): Der westdeutsche Arbeitsmarkt im strukturellen Anpassungsprozeß, 
ZEW-Wirtschaftsanalysen, Bd. 3, Baden-Baden, Nomos. 

- (1995b): Institutional Influences on Interindustry Wage Differentials; in: Buttler, F. 
et al. (eds.): Institutional Framework and Labor Market Performance, Comparative 
views on the U. S. and German economies, London and New York, Routledge. 

- (1996): Qualifikations- und industriespezifische Lohnunterschiede in der Bundes-
republik Deutschland; in: ifo Studien, 42, 235 - 272. 

Murphy, K. M. and Welch, F. (1990): Empirical Earnings Profiles, Journal of Labor 
Economics, 8, 202-229. 

Oaxaca, R. L., Male-Female Wage Differentials in Urban Labor Markets, Interna-
tional Economic Review 9 (1973), 693 - 709. 

Oaxaca, R. L. and Ransom, M. R. (1994): On Discrimination and the Decomposition 
of Wage Differentials, Journal of Econometrics, 61,5-21. 

OECD (1993): Employment Outlook, chapter 5, Paris. 

ZWS 118 (1998) 1 

OPEN ACCESS | Licensed under CC BY 4.0 | https://creativecommons.org/about/cclicenses/
DOI https://doi.org/10.3790/schm.118.1.29 | Generated on 2025-10-30 22:41:00



58 Viktor Steiner and Kersten Wagner 

- (1996): Employment Outlook, chapter 3, Paris. 
Pischner, R. and Rendtel, U. (1993): Quer- und Längsschnittgewichtung des Sozio-

oekonomischen Panels, DIW Diskussionspapier Nr. 69, Berlin. 

Rendtel, U. and Schwarze, J. (1995): Zum Zusammenhang zwischen Lohnhöhe und 
Arbeitslosigkeit; in: Viktor Steiner and Lutz Bellmann (eds.): MikroÖkonomik des 
Arbeitsmarktes, Beiträge zur Arbeitsmarkt- und Berufsforschung 192, Nürnberg. 

Schmidt, C. M. and Zimmermann, K. F. (1991): Work Characteristics, Firm Size and 
Wages, Review of Economics and Statistics, 73, 705 - 710. 

Siebert, H. (1995): Geht den Deutschen die Arbeit aus? Neue Wege zu mehr Beschäfti-
gung, Bertelsmann, München. 

Steiner, V. et al. (1994): Struktur und Entwicklung der Einkommens- und Vermögens-
verteilung in Baden-Württemberg und im Bundes vergleich; Gutachten im Auftrag 
des Ministeriums für Arbeit, Gesundheit und Sozialordnung Baden-Württemberg, 
Stuttgart. 

Steiner, V. and Wagner, K. (1996): Has Earnings Inequality in Germany Changed in 
the 1980's?, ZEW Discussion Paper No. 96 - 32, Mannheim. 

- (1997a): Entwicklung der Ungleichheit der Erwerbseinkommen. Woher kommen 
die Unterschiede in der IABS und dem SOEP?, Mitteilungen aus der Arbeitsmarkt-
und Berufsforschung 3/97. 

- (1997b): East-West Wage Convergence - How far have we got?, ZEW Discussion Pa-
per No. 97 - 25, Mannheim. 

Veiling, J. (1995): Wage Discrimination and Occupational Segregation of Foreign Male 
Workers in Germany, ZEW Discussion Paper No. 95 - 04, Mannheim. 

Wagner, J. (1994): German wage curves, 1979 - 1990; Economics Letters, 44,307-311. 
Weißhuhn, G. and Büchel, F. (1993): Bildungsexpansion und Verteilung der Arbeits-

einkommen. Eine theoretisch-empirische Analyse mit Längsschnittdaten aus der 
Beschäftigtenstatistik; in: Lüdeke, R. (ed.), Bildung, Bildungsfinanzierung und 
Einkommensverteilung I, Berlin, Duncker & Humblot. 

Willis, R. J. (1986): Wage determinants: a survey and reinterpretations of human capi-
tal earnings functions; in: Ashenfelter, O. and Layard, R. (eds.): Handbook of Labor 
Economics, 1, North Holland, Amsterdam. 

Abstract 

The development of the West German earnings distribution in the 1980's is analy-
sed on the basis of both the German Socio-Economic Panel and micro-data from the 
Employment Register of the Federal Labour Office. We find that earnings inequality 
in Germany has increased very little in the 1980's, if at all. Our decomposition analy-
sis based on estimated earnings functions reveals that the relative stability of the 
German earnings distribution in the 1980's has not resulted from large compensating 
changes in the composition of the labour force on the one hand, and changes in the 
returns to human capital on the other. While both of these components have changed 
little in the observation period, the former rather than the latter component has con-
tributed to the small increase in earnings inequality observed in the register data. If 
anything, the earnings differential between skilled and unskilled workers has become 
smaller during the 1980's, while within-inequality has contributed very little to 

ZWS 118 (1998) 1 

OPEN ACCESS | Licensed under CC BY 4.0 | https://creativecommons.org/about/cclicenses/
DOI https://doi.org/10.3790/schm.118.1.29 | Generated on 2025-10-30 22:41:00



Earnings Inequality in Germany 59 

changes in inequality. Overall, the empirical results of this study seem compatible 
with an institutional explanation of the stability of the German earnings distribu-
tion. 

JEL-Klassifikation: J31, J24 
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