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Abstract

Using data on German university graduates, this paper analyzes wage diff erentials by 
fi eld of study at labor market entry and fi ve to six years later. At both points in time, 
graduates from Arts and Humanities have lower average monthly wages compared to 
other fi elds of study. Blinder-Oaxaca decompositions show that these wage diff erentials 
are generated largely by diff erent job and fi rm characteristics of graduates rather than 
individual or study-related characteristics. We also fi nd evidence that the less favorable 
job and fi rm characteristics of Arts and Humanities graduates at labor market entry 
persist for (at least) the next fi ve to six years.
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1 Introduction

International empirical evidence suggests that the wages of university graduates are strongly deter-

mined by the field of study. In particular, it appears that graduates from Natural Sciences have the

highest and graduates from Arts and Humanities have the lowest wages (e.g. Wahrenburg and Weldi,

2007 for Germany; Rumberger and Thomas, 1993, Arcidiacono, 2004 for the US; Bratti and Mancini,

2003 for the UK; Finnie and Frenette, 2003 for Canada; Boero et al., 2004, Di Pietro and Cutillo,

2006 for Italy; Chia and Miller, 2008 for Australia and Kelly et al., 2010 for Ireland). Wahrenburg

and Weldi (2007) conclude, from an economic perspective, studying Arts and Humanities represents

an unattractive investment.

However, a substantial share of all students is enrolled in low-earning fields like Arts/Humanities,

e.g. in Germany, about 20% of all first-year students. This reveals that expected earnings (e.g.

Arcidiacono et al., 2010, Berger, 1988, Montmarquette et al., 2002) are not the only relevant factor

for students’ decision on the field of study. On the one hand, comparative advantages (e.g. Paglin

and Rufolo, 1990) or (nonmonetary) preferences (e.g. Blakemore and Low, 1984) may explain the

pattern of enrolling in low-earning fields. People are not equally well equipped to study all fields and

hence they self-select into fields where they have comparative advantages. For instance, people with

high mathematical abilities prefer fields like Engineering or Economics, while people that have high

verbal abilities choose Social Sciences or Humanities. In that case, the observed lower earnings in

Arts/Humanities simply reflect the relative magnitudes of the supply of and demand for specific fields

or skills, rather than a lack of ability.

On the other hand, it might also be the case that the least able students select into fields

like Arts/Humanities since these fields are regarded as less challenging. Then, lower earnings after

graduation would reflect the lower ability of these students. It will be difficult to disentangle these

two mechanisms empirically. But such a snapshot perspective might be insufficient for understanding

observed earnings differences by field of study anyway. In their choice of fields, students typically take

a long-term perspective. For instance, Blakemore and Low (1984) find that women tend to choose

fields that are less prone to atrophy and obsolescence if they intend to interrupt their participation

in the labor market, e.g. for having children. Consequently, longitudinal evidence is needed to shed

more light on this issue.

Using a German panel data set on university graduates, this paper takes such a longitudinal per-

spective. As a first contribution, we confirm the existing literature on field-specific wage differentials

controlling for a rich set of individual, study-related, job and firm characteristics.2 Moreover, we

2For instance, among the set of individual characteristics, gender is found to be important (e.g. Braakmann, 2008,
Bredtmann and Otten, 2010 for Germany). Among study-related characteristics, the quality of university (e.g. Brewer
et al., 1999, Dale and Krueger, 2002, Black and Smith, 2004, Brunello and Cappellari, 2008, Long, 2008) the type of
university (e.g. Riphahn et al., 2010), the type of university degree (e.g. Kane and Rouse, 1995, 1999, Jaeger and Page,
1996), change of university (e.g. Holmlund and Regnér, 2009, Light and Strayer, 2004), time to obtain a degree (e.g.
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characterize the nature of the wage gap by implementing a decomposition analysis as proposed by

Blinder (1973) and Oaxaca (1973). More precisely, we disentangle the observed gap in wages at

labor market entry and five to six years after graduation between graduates from Arts/Humanities

and graduates from Social Science, from Natural Sciences and from Engineering, respectively.3 This

permits quantifying the amount of the gap that is due to differences in observed characteristics and

the amount that remains unexplained. Additionally, we investigate which variables are most important

in explaining the wage gap, i.e. whether differences in individual, study-related or job characteristics

are most important.

For German students graduating in the years 1997 and 2001, we find substantial wage differentials

by field of study. Graduates from Arts/Humanities earn less than graduates from Social Sciences,

Natural Sciences and Engineering both at labor market entry and five to six years after graduation.

However, the wage gap between Arts/Humanities graduates and graduates from Natural Sciences

and from Engineering becomes smaller with increasing labor market experience. Decomposing the

differential between Arts/Humanities and the other fields shows that a significant part of the wage gap

can be attributed to differences in observables. Most importantly, differences in job characteristics

explain the wage differential, while individual and study-related characteristics do not contribute

significantly.

This result holds true regardless which of the three fields of study is compared to Arts/Humanities.

In particular, full-time employment, industry, being employed in West Germany, overeducation and

firm size contribute to the wage gap at both points in time. Five to six years after graduation, entry

wages, the employment history and gender also contribute significantly to the gap. These results are

suggestive evidence for the hypothesis that wage differentials are also driven by skill-specific labor

markets or by (nonmonetary) preferences. However, it is important to note that we cannot control

adequately for the students’ (specific) ability since our only information on ability are final high school

and university grades. Therefore, we cannot rule out that the observed lower earnings for graduates

from Arts/Humanities reflect (at least partially) a lower ability of those graduates.

The remainder of the paper is organized as follows. The next section presents the data and the

third section describes the empirical specification. Section 4 provides the regression and decomposition

results. Section 5 concludes the study.

Brodaty et al., 2008) and working during study (e.g. Light, 2001, Hotz et al., 2002, Häkkinen, 2006) are important
determinants of wages.

3Analyzing the wage differentials at labor market entry and five to six years after graduation provides a more
complete picture. Empirical evidence suggests that the wage growth is highest in the first ten years of labor market
participation (Topel and Ward, 1992). Moreover, with increasing labor market experience, information asymmetries
decrease as employers gradually learn about the workers’ true productive capability or ability (Farber and Gibbons,
1996, Altonji and Pierret, 2001).
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2 Data

For the analysis, the ”HIS panel survey of graduates” for the cohorts 1997 and 2001, which was

conducted by the Higher Education Information System (Hochschul-Informations-System), is used.4

The data set is a representative survey of German graduates who obtained their degree from a

German university.5 For each cohort, two interviews are carried out at different points in time. The

first interview is conducted one to two years after graduation and the second five to six years after

graduation. While the former collects information on the course of study and on the transition

from university to the labor market, the latter concentrates on the employment biography since

graduation. Information on socio-demographic factors, e.g., gender, age and family background, are

also surveyed. The sampling design is clustered in the dimensions field of study, type of degree and

university. Moreover, graduates from East German universities are oversampled. We account for this

sampling design by using the weights provided in the data.

We consider only individuals who took part in both interviews, i.e. one year after graduation and

after five to six years.6 Teachers, medical scientists and lawyers are excluded from the sample because

their labor market entry is highly regulated. Before entering the labor market, they have to complete

a legal traineeship which is still part of their study, i.e. before finishing the traineeship they will not

obtain the final degree. The wages obtained during the training period are not market-based and they

often cover only the basic costs of living. Furthermore, persons who obtained their university entrance

diploma under the German Democratic Republic (GDR) regime and graduates being 35 years or older

are excluded. Persons with more than one employment at the time of the interview also have to be

dropped, because their income information cannot be matched properly to the job characteristics.

The final sample contains 4,521 graduates from previously 6,652 observations at labor market entry

and 6,871 observations five to six years later.

The fields of study are defined in accordance with the literature (e.g. Grogger and Eide, 1995, Bratti

and Mancini, 2003, Buonanno and Pozzoli, 2009). Four categories are distinguished: Arts/Humanities,

Social Sciences, Natural Sciences and Engineering. A description of the categories and the numbers

of observations are shown in Table 1.

The data contain a variety of individual, study and work-related characteristics. Individual char-

acteristics used as covariates include gender, age, marital status and whether the graduates have

children. The final high school grade and the final university grade are considered as well. The grades

4See Fabian and Minks (2006) for a documentation of the data. The scientific use file is distributed by the GESIS-ZA
Central Archive for Empirical Social Science (GESIS-ZA Zentralarchiv für empirische Sozialforschung).

5In the German higher education system, a tertiary degree can either be attained at a traditional university or at a
technical college (Fachhochschule). While the former focuses on the teaching of theoretical skills, the latter sets the
focus on applied skills. If not indicated differently, both are referred to as universities.

6To test whether sample attrition causes a problem, we compare the distribution of the residuals from a wage
regression including all graduates to the distribution of the residuals from a wage regression that includes only graduates
that are observed at both points in time. The two distributions have a similar pattern and therefore do not yield evidence
for a selection problem.
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Table 1: Description of fields of study

Field of study Description Observations

Arts/Humanities Philosophy, Linguistics, Literature, Education, Psychology,
Sport Sciences, Arts and Land Management Engineering

635

Social Sciences Economics, Sociology, Political Science and Nutrition Sci-
ence

1,290

Natural Sciences Math, Natural Science, Pharmacy, IT and Forestry 979
Engineering Engineering, Architecture and Agronomy 1,617

are measured by a continuous variable with 1 as the best and 4 as the minimum passing grade. We

consider the course of study by the continuous variable length of study and by binary variables indicat-

ing whether graduates have changed the field of study since enrollment, whether they graduated from

a university (compared to a technical college) and whether they obtained more than one university

degree.

Regarding firm and job characteristics, dummy variables are incorporated that indicate whether

graduates are self-employed, employed in the civil service, in full-time employment and whether they

work in West Germany. Additionally, binary variables are considered indicating whether the share

of high skilled workers (i.e. with university degree) in a firm is low (<50%), medium (50-75%) or

high (>75%), the industry and firm size. A proxy for overeducation also enters the regression that is

obtained from the self-reported information whether a university degree is required in the current job.

Whether graduates have completed an apprenticeship7 before entering the university, whether they

have worked in a study-related job during study and whether they study for a doctorate is indicated

by binary variables. In the second interview, the employment history of the first five to six years in the

labor market is available. In particular, actual work experience, duration of unemployment and tenure

are included. Furthermore, whether graduates have changed their job at least once and whether they

have obtained a doctoral degree are also accounted for.

A description and summary statistics of all variables can be found in the Appendix in Tables A1

and A2, respectively. As the particular focus of this study is on describing differences in labor market

entry and career progression by field of study, the summary statistics in Table A2 in the Appendix

are also provided separately for each of the four fields. Without controlling for any covariates, it

can be seen that wages of Arts/Humanities graduates are much lower than wages of other fields,

i.e. Social Sciences, Natural Sciences and Engineering.8 Significant differences are also apparent in

socio-demographic characteristics. Compared to the other three fields, a smaller number of males

graduate on average from Arts/Humanities and the graduates are older. Additionally, when entering

7The German apprenticeship is a training period of two to four years where apprentices acquire occupation-specific
skills either full-time in vocational schools or partly in vocational schools and partly while working in a firm.

8To find out whether average characteristics differ at a statistically significant level across fields of study, we run
t-tests. For reasons of clarity, the results are not shown in Table A2. However, the following discussion relies on these
results.
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the labor market they are more often married.

Regarding study-related characteristics, significant differences are also observable. Arts/Humanities

graduates change their field of study more often and have better final university grades. However,

differences in job characteristics are most pronounced. Graduates from Arts/Humanities are not

only more often self-employed, they are additionally less often full-time employed or employed in

large firms. Furthermore, when entering the labor market, the share of overeducated graduates from

Arts/Humanities is higher than the share of overeducated graduates from other fields. Five to six

years after graduation, significantly more graduates from Arts/Humanities are employed in the civil

service. Regarding the employment history, graduates of Arts/Humanities have on average less work

experience and a longer duration of unemployment.

3 Empirical strategy

First, we calculate wage differences by field of study while controlling for observable characteristics

at labor market entry and five to six years afterwards. These estimates are based on a Mincer

wage equation. In a second step, a decomposition analysis is applied to reveal the extent to which

field-specific wage differentials can be explained by differences in observable characteristics. For all

regressions, we pool the graduation cohorts 1997 and 2001 and use the weights provided in the data.

To give insights into wage differentials by field of study while controlling for a variety of observable

characteristics, the following model is estimated:

log(wit1) = F′
iδt1 + X′

it1βt1 + εit1 (1)

log(wit2) = F′
iδt2 + X′

it2βt2 + γt2 log(wit1) + εit2 , (2)

where log(w) is the logarithm of monthly gross real wages9, i refers to the individual, t1 to observations

at the first labor market entry after graduation, t2 to observations five to six years later and ε is

the i.i.d. distributed error term. The vector F comprises dummy variables for the four fields of

study Arts/Humanities, Social Sciences, Natural Science and Engineering. As a particular focus is

set on comparing wages of Arts/Humanities graduates with wages of graduates from other fields,

Arts/Humanities graduates are used as the reference group. X is a vector of covariates that contains

all those variables described in the data section. In equation (2), we additionally include the log

entry wage in the regression model. By using the lagged wage as covariate, we can assess how

the determinants of wages have developed after five to six years while controlling for conditions at

labor market entry. For reason of comparison, we also provide ”raw wage differentials” by estimating

9The wages are expressed in constant 2005 Euros. Due to insufficient information on the hours worked, hourly
wages cannot be used.
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equations (1) and (2) without considering the vector of controls X. Furthermore, we estimate an

alternative specification of equation (2) by excluding the log entry wage from the covariates.

To reveal to which extent differences in observable characteristics account for wage differentials

by field of study, a decomposition analysis proposed by Blinder (1973) and Oaxaca (1973) is applied.

The following decomposition models are estimated:

w̄O,t − w̄AH,t = (X̄O,t − X̄AH,t)β̂AH,t + (β̂O,t − β̂AH,t)X̄O,t (3a)

w̄O,t − w̄AH,t = (X̄O,t − X̄AH,t)β̂O,t + (β̂O,t − β̂AH,t)X̄AH,t , (3b)

for t = t1, t2. w̄AH,t equals the mean of log monthly wages at time t for Arts/Humanities (AH) and

w̄O,t is the respective wage measure for another field of study (O) which is either Social Sciences,

Natural Sciences or Engineering.10 X̄AH,t and X̄O,t refer to the averages of the control characteristics

X. Again, in t = t2, we additionally estimate equations (3a) and (3b) without the log entry wage as

control variable. β̂AH,t and β̂O,t denote the vectors of coefficients of the control variables X estimated

from separate wage regressions for Arts/Humanities (AH) and the other field of study (O). The first

term on the right hand side of equations (3a) and (3b) is the explained part of the wage differential

that can be attributed to differences in endowments, i.e. observable characteristics. The second term

contains the unexplained part. This part is often interpreted as differences in returns to observables.

However, we cannot rule out that our regression model suffers from omitted variable bias (for instance,

we do not observe an appropriate measure for ability or motivation) or from other misspecifications.

In this case, we cannot give a proper interpretation of the unexplained part and therefore we will not

interpret it in the following.

In principle, the decomposition can be implemented either by equation (3a) or by equation (3b).

The only difference is that the observable characteristics are weighted either by the coefficients ob-

tained from a wage regression for Arts/Humanities (β̂AH,t) or by the coefficients of a regression for the

other field (β̂O,t). As the decomposition results can be sensitive to using different coefficient weights,

we will check the robustness of our findings by comparing the decomposition results obtained by

equation (3a) and (3b).

4 Results

Table 2 documents the results at labor market entry and after five to six years. Without controlling

for observable characteristics, distinctive differences between Arts/Humanities and the other fields

of study become apparent. The unconditional difference in entry wages is 36% compared to Social

Sciences, 26% compared to Natural Science and 40% compared to Engineering (see column (1)). Five

10As we compare Arts/Humanities to three other fields of study, three different decompositions are conducted.
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Table 2: Log monthly earnings - estimation results

Entry wages Wages after 5/6 years

(1) (2) (3) (4) (5)

Ref: Arts/ Humanities
Social Sciences 0.3575 (0.0256) 0.1508 (0.0227) 0.3357 (0.0239) 0.1860 (0.0193) 0.1461 (0.0190)
Natural Sciences 0.2611 (0.0280) 0.1458 (0.0240) 0.3349 (0.0259) 0.1286 (0.0223) 0.0935 (0.0219)
Engineering 0.3965 (0.0246) 0.1357 (0.0251) 0.3202 (0.0231) 0.0774 (0.0210) 0.0405 (0.0205)
Cohort Dummy Yes Yes Yes Yes Yes
Controls No Yes No Yes Yes
Log entry wage - - No No Yes

R2 adjusted 0.122 0.443 0.078 0.506 0.530
No. of observations 4,521 4,521 4,521 4,521 4,521
F 110.03 106.70 62.37 98.21 104.62

Notes: Robust standard errors in parentheses. - Significant coefficients are indicated in italics (10%-level) and
boldface (5%-level). - For fields of study categorization see Table 1. - Controls include age, gender, marital
status, having children, final high school grade, final university grade, length of study, change of field of study,
graduation from a university, more than one degree, self-employment, civil service, full-time employment,
employment in West Germany, share of high skilled workers, firm size, industry, work experience before and
during study and study for a doctorate. After five to six years, doctoral degree, actual work experience,
duration of unemployment, tenure and job change are also included.
Source: HIS panel of survey graduates 1997 and 2001, own calculations.

or six years after graduation, raw wage differences are still statistically and economically significant,

ranging between 32% and 34% (see column (3)).

Including all control variables in t = t1 (column (2)) and all but the log entry wage in t =

t2 (column (4)), reduces the raw wage differentials by more than one half. For entry wages, it

is of similar size for all fields varying between 14% and 15%. After five to six years, differences

between all fields are statistically significant and graduates from Social Sciences have on average

19%, Natural Scientists 13% and Engineers 8% higher wages than graduates from Arts/Humanities.

When additionally including the log entry wage (column (5)), the wage differentials decrease further to

15% for Social Sciences, 9% for Natural Sciences and 4% for Engineering.11 The full regression results

are presented in Table A3 in the Appendix. For the set of variables controlling for socio-economic

characteristics, the course of study, job characteristics and labor market experience, the signs of the

coefficients are in line with the literature (see e.g. Rumberger and Thomas, 1993, Schweri, 2004).

Instead of assuming that field-specific wage differences can be captured by a constant term, we

additionally allow the wage structure to differ by fields. Estimating the wage regression separately for

each of the four fields of study is supported by a Chow-Test. For the sake of brevity, we only point

out the most important results.12 Table 3 presents the field-specific wage regressions for graduates

from Arts/Humanities (columns (1), (3) and (5)) and from Social Sciences (columns (2), (4) and

(6)). The results for the other fields of study are shown in Table A4 in the Appendix.

11For the sake of completeness, we also estimated a regression where the wage growth is the dependent variable.
The results fit into the picture of decreasing wage advantages for Natural Sciences and Engineering over time.

12To test whether the differences between Arts/Humanities and the other fields are statistically significant, we
interacted all variables with the field of study dummies. However, we do not present these results here but the following
discussion relies on these results.
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For almost all fields of study, a gender gap in entry wages is observable. Five to six years later,

this gender wage gap is still apparent, even after controlling for entry wages. Having graduated from

a university compared to a technical college is positively and significantly associated with entry wages

for Arts/Humanities while for engineers such a correlation becomes evident only after five to six years.

A contrary result emerges for Natural Sciences graduates where entry wages of university graduates

are lower. While engineers have a wage premium when holding more than one university degree, the

opposite is true for graduates from Arts/Humanities.

Being self-employed at labor market entry is negatively correlated with wages for graduates from

Arts/Humanities only. Five to six years after graduation, being self-employed pays off only for Natural

Scientists as wages are on average higher compared to employees. Except for Arts/Humanities, wages

of civil servants are lower at both points in time. For full-time employment, the wage premium at

labor market entry is similar for all fields. However, five to six years after graduation, the wage

premium for Social Sciences, Natural Sciences and Engineering is significantly higher than that for

Arts/Humanities. Having obtained an apprenticeship degree yields a positive and significant estimate

for Arts/Humanities only. Studying for a doctorate is negatively correlated with wages for graduates

from Arts/Humanities and Natural Sciences at labor market entry.

In terms of work history since graduation different patterns by field of study are only observed for

tenure and job change. While tenure is positively associated with higher wages for Arts/Humanities,

having changed the job at least once is negatively correlated with wages for graduates from Engineer-

ing. For log entry wages, a similar pattern is apparent for all fields. The coefficient has a positive sign

at a statistically significant level which could point at some path dependence between entry wages

and wages later on. However, the relatively small magnitude of the coefficient indicates that there is

only a weak correlation between early career wages. Comparing the results of the specification with

the log entry wage to those of the specification without the log entry wage confirms this result since

there are only slight differences apparent.

The previous regressions reveal that there are indeed differences between the wage structure of

graduates from Arts/Humanities and the other fields. However, they do not answer the question to

which extent differences in observable characteristics can explain the observed wage gap. They do

also not provide evidence which particular variables are relevant for explaining the wage gap. In the

following, results of the decomposition analyses are shown comparing graduates from Arts/Humanities

with Social Scientists (see Panel A in Table 4), with Natural Scientists (see Panel B in Table 4) and

with Engineers (see Panel C in Table 4). Detailed decomposition results are shown in the Appendix

in Tables A5, A6 and A7. As already mentioned, results differ in terms of which weighting scheme is

used.13 Therefore, we provide for all decompositions the results for both weighting schemes and only

13The variation is much larger than it is usually observed in the decomposition of gender wage differential (e.g.
Braakmann, 2008, Bredtmann and Otten, 2010). This emerges because the processes determining wages differ to a
large extent between fields of study as has already been shown in Tables 3 and A4. The more the wage processes differ

12



interpret results that are statistically significant in both schemes.

At labor market entry, the total wage gap between Arts/Humanities and Social Sciences graduates

is 35%, of which 42% to 65% can be explained by differences in observable characteristics (Panel A in

Table 4).14 After five to six years, the wage gap is of similar size (34%) and the extent of the gap that

can be attributed to differences in endowments ranges between 45% and 46% for the specification

without the log entry wage and between 54% and 56% when also including the log entry wage as a

covariate.

The most important variable for explaining differences in entry wages by field of study is full-time

employment (see Table A5 in the Appendix). If Arts/Humanities graduates had full-time jobs as

often as Social Science graduates, the entry wage differential would be approximately 25% lower.

In addition, the industry, firm size and self-employment also explain a large part of the differential,

i.e. Arts/Humanities graduates are less often employed in large firms that usually pay higher wages

and are more often self-employed, which is associated with lower wages at labor market entry (see

Table 3). To a smaller extent, differences in being employed in West Germany and overeducation also

explain the entry wage difference. In contrast, some characteristics work in the opposite direction

such as graduating from a university (compared to a technical college) and to a smaller extent also

having worked in a study-related job during study. In particular, if Arts/Humanities graduates had

graduated from a university or if they had worked in a study-related job as little as graduates from

Social Science, the raw difference in entry wage would even be larger.

After five to six years, the importance of full-time employment, firm size, industry and being

employed in West Germany in explaining the wage difference remains. However, differences in log

entry wages are even more important in explaining wage differentials after five to six years. Other

variables that also contribute significantly to the wage gap include male and actual experience. As

for entry wages, having graduated from a university works in the opposite direction.

While at labor market entry, the overall wage gap between Arts/Humanities and Natural Sciences

(25%) as well as the part of the wage gap that can be explained by differences in observables (between

17% and 31%) is smaller, for wages five to six years after graduation a similar picture emerges (Panel

B in Table 4).15 The gap in wages increases to 34%, of which 55% to 56% can be attributed to

observables when estimating the specification without the log entry wage. Including the log entry

wage as a control variable increases the explained part further to a share ranging between 62% and

between groups, the more the results will differ.
14The detailed decomposition results show that these differences in the explained part are mainly driven by different

β̂’s for the variables male, change of field of study, university, employment in the civil service, apprenticeship and study
for a doctorate. For example, being employed in the civil service contributes only significantly to the entry wage gap
when using β̂SS as weight. This is because employment in the civil service has a large and significant coefficient only
in the wage regression for Social Science while it is small and insignificant for Arts/Humanities.

15As in the case of the wage decomposition for Arts/Humanities and Social Sciences, the discrepancy in the amount
of the gap that can be explained by differences in endowments results from differences in the wage structure. The
main differences between Arts/Humanities and Natural Sciences are found for the variables male, self-employment and
industry.
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65%.

When looking at entry wages, overeducation yields the highest contribution to explaining the wage

differential between Arts/Humanities and Natural Sciences graduates (see Table A6 in the Appendix).

Employment in West Germany and firm size also explain the wage gap. However, studying for a

doctorate contributes strongly in the opposite direction. If graduates from Natural Sciences studied to

the same (low) extent for a doctorate as graduates from Arts/Humanities, the wage gap would even be

higher. After five to six years, full-time employment is one of the most important variables explaining

the wage gap. In a similar magnitude, the share of males among graduates from Arts/Humanities and

Natural Sciences matters. Other important factors are log entry wages, firm size and industry as well

as overeducation and, to a much smaller extent, also the actual labor market experience. After five

to six years, there is no longer a significant opposite contribution of studying for a doctorate which

is because the share of Natural Scientists studying for a doctorate is as high as the share of their

counterparts from Arts/Humanities.

The observed wage gap between graduates from Arts/Humanities and Engineering is 40% for entry

wages, and in contrast to the other fields decreases to 32% for wages five to six years after graduation

(Panel C in Table 4). While at labor market entry between 44% and 53% of the gap can be explained

by differences in endowments, after five to six years almost the whole wage gap (between 68% and

76% for the specification without the log entry wage and between 79% and 83% for specification

including the log entry wage) can be attributed to differences in observable characteristics.

Regarding entry wages, full-time employment explains the largest part of the wage difference (see

Table A7 in the Appendix). Industry, overeducation, firm size and employment in West Germany

contribute to a smaller extent. After five to six years, differences in full-time employment still explain

a large part of the wage gap. Differences in the industry, log entry earnings and male are also of high

importance. To a smaller extent firm size, overeducation, actual experience and being employed in

West Germany also contribute significantly to explaining the wage gap. However, for graduation from

a university an opposite effect is apparent.

5 Conclusion

Using data on German university graduates, this paper investigates wage differences between graduates

from Arts/Humanities and graduates from other fields of study. When entering the labor market, the

raw wage gap of Arts/Humanities compared to Social Sciences is 36%, compared to Natural Sciences

it is 26% and compared to Engineering it is 40%. Five to six years after graduation, the wage

difference is of a similar size ranging between 32% and 34%. When including controls, e.g. individual,

study-related, job and firm characteristics, the wage differential decreases substantially to 14% to

15% for entry wages and to 4% to 15% for wages after five to six years.

When decomposing the wage gap, at least 17% and at most 65% of the entry wage gap can be
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explained by differences in observable characteristics, depending on which field of study is compared

to Arts/Humanities. After five to six years, the explained part is even higher (at least 54% and at

most 83%). The particular characteristics explaining wage differentials are very similar regardless of

which of the three considered fields of study are compared to Arts/Humanities. The lower shares of

Arts/Humanities graduates that are employed in West Germany and employed in large firms and the

higher share of overeducated Arts/Humanities graduates play an important role for entry wages. When

comparing Arts/Humanities graduates with Social Scientists or Engineers, differences in industry and

full-time employment also contribute significantly to explaining the wage gap at labor market entry.

Compared to Social Scientists, differences in self-employment additionally account for the gap.

After five to six years, the wage gap can again be attributed to differences in full-time employment

and to a smaller extent also to firm size and industry. Furthermore, overeducation plays a role when

comparing Arts/Humanities graduates with Natural Scientists or Engineers as does being employed

in West Germany when comparing Arts/Humanities with Social Sciences and Engineering. This is

suggestive evidence that the less favorable job and firm characteristics of Arts/Humanities graduates

at labor market entry persist for (at least) the next five to six years. Besides these characteristics that

were already found to explain a substantial part of the gap in entry wages, there are some additional

characteristics explaining the wage gap after five to six years. Most importantly, differences in entry

wages matter. In addition, the lower share of males among Arts/Humanities graduates explains some

part of the wage gap after five to six years while it does not contribute to explaining entry wages.

This is because the positive correlation between males and wages becomes stronger with labor market

experience. To a smaller extent, differences in actual experience also explain the wage gap after five

to six years.

In conclusion, our results suggest that differences in job, firm and labor market characteristics

can explain the wage gap to a much larger extent than individual or study-related characteristics.

Hence, it seems that wage differences are, at least partially, driven by skill-specific labor markets (as

job markets may differ by occupation) or by (nonmonetary) preferences. It should be noted, however,

that further research is needed to analyze whether and how much these results are biased by a selection

of individuals with different ability into fields of study.
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Appendix

Table A1: Description of variables

Variables Description

Log entry wages Logarithm of gross monthly real wages at labor market entry
Log wages after 5/6 yrs. Logarithm of gross monthly real wages 5/6 years after graduation
Arts/ Humanities Dummy variable: 1 for graduation in Arts/ Humanities, 0 otherwise
Social Sciences Dummy variable: 1 for graduation in Social Sciences, 0 otherwise
Natural Sciences Dummy variable: 1 for graduation in Natural Sciences, 0 otherwise
Engineering Dummy variable: 1 for graduation in Engineering, 0 otherwise
Male Dummy variable: 1 for males, 0 otherwise
Age Age in years
Age squared Age in years squared
Married Dummy variable: 1 for married, 0 otherwise
Children Dummy variable: 1 for having children, 0 otherwise
Final high school grade Final high school grade from 1 (best) to 4 (worst)
Final university grade Final university grade from 1 (best) to 4 (worst)
Length of study Study-related semester
Change of field of study Dummy variable: 1 for change of field of study, 0 otherwise
University Dummy variable: 1 for graduation from a university, 0 for gradua-

tion from a technical college
More than 1 degree Dummy variable: 1 for having more than 1 degree, 0 otherwise
Self-employed Dummy variable: 1 for self-employed graduates, 0 otherwise
Employment in civil service Dummy variable: 1 for employees in civil service, 0 otherwise
Full-time employment Dummy variable: 1 for full-time employees, 0 otherwise
Employed in West Germany Dummy variable: 1 for employees in West Germany, 0 otherwise
Share high skilled workers >75% Dummy variable: 1 for a share of workers with tertiary degree higher

than 75% within the firm, 0 otherwise; self-reported by the gradu-
ates

Share high skilled workers 50-75% Dummy variable: 1 for a share of workers with tertiary degree be-
tween 50 and 75% within the firm, 0 otherwise

Share high skilled workers <50% Dummy variable: 1 for a share of workers with tertiary degree lower
than 50% within the firm, 0 otherwise

Overeducation Dummy variable: 1 if a tertiary degree is not required in the job, 0
otherwise; self-reported by the graduates

Primary/ manufacturing sector
(NACE A-F)

Dummy variable: 1 for primary/ manufacturing sector, 0 otherwise

Service sector (NACE G-N) Dummy variable: 1 for service sector, 0 otherwise
Public sector/ others (NACE O-U) Dummy variable: 1 for public sector/ others, 0 otherwise
Firm Size (<20) Dummy variable: 1 for firms with less than 20 employees, 0 other-

wise
Firm Size (20-100) Dummy variable: 1 for firms with 20 to 100 employees, 0 otherwise
Firm Size (100-500) Dummy variable: 1 for firms with 100 to 500 employees, 0 otherwise
Firm Size (>500) Dummy variable: 1 for firms with more than 500 employees, 0

otherwise
Study related student job Dummy variable: 1 for graduates that worked in a study related

job during study, 0 otherwise
Apprenticeship Dummy variable: 1 for graduates with apprenticeship, 0 otherwise
Study for a doctorate Dummy variable: 1 for PhD Students, 0 otherwise
Doctoral degree Dummy variable: 1 for graduates with doctoral degree, 0 otherwise
Actual experience Actual experience (in months)
Duration of unemployment Duration of unemployment (in months)
Tenure current job Tenure in current job (in months)
Job change Dummy variable: 1 for graduates that changed the job, 0 otherwise
Cohort 2001 Dummy variable: 1 for graduates of cohort 2001, 0 for graduates

of cohort 1997
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Table A2: Summary Statistics: Mean of variables by field of study

All fields Arts/ Humanities Social Sciences Natural Sciences Engineering

Labor
market
entry

After
5/6
years

Labor
market
entry

After
5/6
years

Labor
market
entry

After
5/6
years

Labor
market
entry

After
5/6
years

Labor
market
entry

After
5/6
years

Arts/ Humanities 0.140 0.140
Social Sciences 0.285 0.285
Natural Sciences 0.217 0.217
Engineering 0.358 0.358
Log entry earnings 7.546 7.546 7.250 7.250 7.603 7.603 7.501 7.501 7.646 7.646
Log earnings after 5/6 yrs. 8.101 7.818 8.157 8.157 8.132
Male 0.575 0.575 0.296 0.296 0.510 0.510 0.618 0.618 0.710 0.710
Age 28.455 33.393 28.998 33.932 28.476 33.420 28.299 33.221 28.318 33.265
Married 0.146 0.432 0.194 0.392 0.125 0.434 0.147 0.431 0.144 0.446
Children 0.079 0.324 0.090 0.329 0.070 0.322 0.070 0.282 0.087 0.349
Final high school grade 2.201 2.201 2.257 2.257 2.231 2.231 1.956 1.956 2.304 2.304
Final university grade 1.893 1.893 1.718 1.718 2.091 2.091 1.659 1.659 1.945 1.945
Length of study 11.158 11.158 12.083 12.083 10.519 10.519 11.796 11.796 10.920 10.920
Change of field of study 0.161 0.161 0.306 0.306 0.186 0.186 0.138 0.138 0.097 0.097
University 0.620 0.620 0.841 0.841 0.619 0.619 0.842 0.842 0.400 0.400
More than 1 degree 0.046 0.046 0.066 0.066 0.033 0.033 0.091 0.091 0.020 0.020
Self-employed 0.065 0.053 0.156 0.087 0.065 0.049 0.032 0.046 0.050 0.048
Employment in civil service 0.300 0.242 0.414 0.427 0.249 0.236 0.451 0.243 0.205 0.175
Full-time employment 0.819 0.889 0.663 0.769 0.872 0.887 0.700 0.885 0.910 0.941
Employed in West Germany 0.800 0.791 0.750 0.742 0.812 0.795 0.807 0.772 0.806 0.818
Share high skilled workers >75% 0.372 0.279 0.359 0.291 0.309 0.243 0.532 0.346 0.330 0.262
Share high skilled workers 50-75% 0.190 0.214 0.206 0.250 0.157 0.187 0.207 0.238 0.199 0.208
Share high skilled workers <50% 0.438 0.507 0.435 0.458 0.534 0.571 0.260 0.416 0.471 0.530
Overeducation 0.244 0.205 0.364 0.276 0.313 0.280 0.143 0.140 0.202 0.158
Primary/ manufacturing sector
(NACE A-F)

0.279 0.317 0.091 0.065 0.216 0.240 0.142 0.243 0.486 0.521

Service sector (NACE G-N) 0.454 0.477 0.509 0.557 0.598 0.592 0.402 0.516 0.348 0.330
Public sector/ others (NACE O-U) 0.267 0.206 0.400 0.378 0.186 0.167 0.456 0.241 0.166 0.149
Firm Size (<20) 0.263 0.185 0.380 0.293 0.191 0.140 0.241 0.169 0.287 0.187
Firm Size (20-100) 0.205 0.175 0.235 0.222 0.175 0.172 0.215 0.158 0.210 0.169
Firm Size (100-500) 0.176 0.182 0.159 0.175 0.201 0.181 0.182 0.168 0.160 0.195
Firm Size (>500) 0.357 0.458 0.227 0.310 0.433 0.506 0.363 0.506 0.343 0.448
Apprenticeship 0.364 0.364 0.265 0.265 0.458 0.458 0.196 0.196 0.430 0.430
Study related student job 0.710 0.710 0.717 0.717 0.661 0.661 0.744 0.744 0.727 0.727
Study for a doctorate 0.154 0.060 0.132 0.074 0.065 0.040 0.380 0.078 0.098 0.061
Doctoral degree 0.103 0.063 0.037 0.317 0.041
Actual experience 63.599 60.550 63.476 63.721 64.822
Duration of unemployment 2.071 2.795 1.922 1.696 2.134
Tenure current job 35.109 31.789 34.080 32.794 38.635
Job change 0.591 0.608 0.614 0.579 0.573
Cohort 2001 0.483 0.483 0.546 0.546 0.443 0.443 0.503 0.503 0.477 0.477

N. of observation 4,521 4,521 635 635 1,290 1,290 979 979 1,617 1,617

Source: HIS panel of survey graduates 1997 and 2001, own calculations.
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Table A3: Log monthly earnings - estimation results

Labor market entry After 5/6 years

(1) (2) (3) (4) (5)

Ref: Arts/ Humanities
Social Sciences 0.3575 (0.0256) 0.1508 (0.0227) 0.3357 (0.0239) 0.1860 (0.0193) 0.1461 (0.0190)
Natural Sciences 0.2611 (0.0280) 0.1458 (0.0240) 0.3349 (0.0259) 0.1286 (0.0223) 0.0935 (0.0219)
Engineering 0.3965 (0.0246) 0.1357 (0.0251) 0.3202 (0.0231) 0.0774 (0.0210) 0.0405 (0.0205)
Male 0.1003 (0.0141) 0.1151 (0.0127) 0.0958 (0.0121)
Age 0.0704 (0.0322) 0.0750 (0.0541) 0.0481 (0.0435)
Age, squared -0.0011 (0.0005) -0.0010 (0.0008) -0.0007 (0.0007)
Married 0.0589 (0.0190) 0.0229 (0.0123) 0.0199 (0.0120)
Children -0.0436 (0.0267) -0.0046 (0.0142) -0.0103 (0.0138)
Final high school grade -0.0107 (0.0113) -0.0097 (0.0121) -0.0104 (0.0118)
Final university grade -0.0006 (0.0120) -0.0122 (0.0111) -0.0108 (0.0106)
Length of study -0.0019 (0.0033) -0.0051 (0.0027) -0.0043 (0.0027)
Change of field of study -0.0507 (0.0191) 0.0000 (0.0164) 0.0101 (0.0158)
University 0.0639 (0.0156) 0.0844 (0.0149) 0.0723 (0.0145)
More than 1 degree 0.0457 (0.0329) 0.0715 (0.0295) 0.0624 (0.0278)
Self-employed -0.1663 (0.0343) 0.0787 (0.0428) 0.0833 (0.0417)
Employment in civil service -0.1209 (0.0175) -0.1176 (0.0167) -0.0945 (0.0161)
Full-time employment 0.4188 (0.0211) 0.4784 (0.0232) 0.4658 (0.0229)
Employed in West Germany 0.1429 (0.0176) 0.0910 (0.0198) 0.0734 (0.0196)
Share high skilled workers >75% 0.0599 (0.0164) 0.0324 (0.0150) 0.0262 (0.0146)
Share high skilled workers 50-75% 0.0442 (0.0172) 0.0009 (0.0165) -0.0023 (0.0164)
Overeducation -0.1052 (0.0163) -0.1189 (0.0166) -0.113 (0.0164)
Service sector (NACE G-N) -0.0432 (0.0160) -0.0508 (0.0156) -0.0497 (0.0152)
Public sector/ others (NACE O-U) -0.1308 (0.0252) -0.1560 (0.0227) -0.1454 (0.0220)
Firm Size (20-100) 0.0504 (0.0193) 0.0773 (0.0234) 0.0730 (0.0227)
Firm Size (100-500) 0.0905 (0.0195) 0.1184 (0.0220) 0.1029 (0.0216)
Firm Size (>500) 0.1428 (0.0174) 0.1823 (0.0200) 0.1599 (0.0197)
Apprenticeship 0.0399 (0.0155) 0.0001 (0.0153) -0.0094 (0.0150)
Study related student job 0.0644 (0.0129) 0.0527 (0.0119) 0.0433 (0.0115)
Study for a doctorate -0.1264 (0.0278) -0.0553 (0.0313) -0.0333 (0.0307)
Doctoral degree 0.0052 (0.0244) 0.0689 (0.0242)
Actual experience 0.0056 (0.0007) 0.0046 (0.0007)
Duration of unemployment -0.0096 (0.0018) -0.0094 (0.0018)
Tenure current job -0.0000 (0.0003) 0.0000 (0.0003)
Job change -0.0011 (0.0123) 0.0084 (0.0120)
Log entry earnings 0.1719 (0.0149)
Constant 7.1735 (0.0227) 5.7333 (0.4773) 7.8063 (0.0210) 5.6829 (0.9208) 5.1160 (0.6380)
Cohort Dummy Yes Yes Yes Yes Yes

R2 adjusted 0.122 0.443 0.078 0.530 0.506
No. of observations 4,521 4,521 4,521 4,521 4,521
F 110.03 106.70 62.37 104.62 98.21

Notes: Robust standard errors in parentheses. - Significant coefficients are indicated in italics (10%-level) and
boldface (5%-level). - For fields of study categorization see Table 1.
Source: HIS panel of survey graduates 1997 and 2001, own calculations.
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