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INTRODUCTION

There are two phenomena in the field of femaleegméneurship that have not yet been ade-
guately explained by previous research, namelgtjfihe“gender gap” in self-employment
and (second)gender-specific occupationaland industrial segregation also in self-

employment.

The“gender gap” in self-employmenefers to the phenomenon that despite increasing-a
lute numbers of self-employed women in most of wedfare states of Western Europe and
North America, the women’s self-employment ratieferring to the ratio of self-employed
women among all working women, remains roughly k@t of men’s self-employment ratio
(Arum and Mduller 2004, Leicht and Strohmeyer 200R)is also holds true for Germany,
where the chances to become self-employed are Ipigice as low for women than for
men: after all, women comprise only 28% of all seatiployed in Germany (Wagner 2005,
Lauxen-Ulbrich and Leicht 2002). This arises thesiion why women are significantly less

likely to become entrepreneurs than men.

Research speaks gender-based occupational segregation (or occupafisex segrega-
tion), when occupations exist in which the share of wslof one sex is so high that they
could be called either “male” or “female” occupaso(Jonung 1996, Melkas and Anker
1997).Research argues that the tendency for women inndepé employment to enroll in
“sex-typical occupations” is also true for self-doyment. Confirming the results obtained
for United Kingdom (Hakim 1998), a German study ken-Ulbrich and Leicht 2002: 49-
53) and an Israeli (Kraus 2003:6-7) study show thatmost common occupations for self-
employed women still refer to jobs tharte person- and service-orientethd are performed
either in female-dominated occupations (typicalligrmale jobs” include nurses, sales-
persons, hairdressers, beauticians, doctor's lieoegitetc.) or integrated occupations (law-
yers, consultants, economists, etc.). Instead, anlgery small proportion of self-employed
women (e.g. in Germany every fifth self-employech&e, in Israel every tenth self-employed
female) perform in male-dominated occupations, whiainly refer to traditional profes-

sions, craftsmen, as well as technicians and eaggne

By the same token, striking empirical evidence sxisgender-based industrial segregation
which, analogous to occupational sex distributi@iers to the phenomenon that industries
exist where the percentage of workers of one sesoikigh that they could be called either
“male-dominated” or “female-dominated” industri€®esearch argues that there is indeed an



inter-industry variability in gender composition self-employment: across most industrial-
ized countries, women entrepreneurs tend to oparatelatively unrewarding female-typed
sectors that revolve around highly female-typedsg@eal and educational service industries
(Kalleberg and Leicht 1991, Lohmann and Luber 20@i0¢re goods or services are produced
that are either functionally or symbolically simmit® women'’s traditional domestic roles (e.qg.
personal service industries, apparel or food).

However, prior research has failed to examine theses of occupational and industrial sex
segregation in self-employment. In other word&ai$ not provided an answer to the question
why there is a tendency for self-employed women and toewvork in different occupations
and industries. What factors or mechanisms (indizicbr institutional) are responsible for
women ending up in occupations and industriesdahattrongly person- and service-oriented
but rather less technology and production-orien®®d2he contrary, why have certain occu-
pations always been the domain of male entreprefieur

Against the above background, this project setsto@xplore the determinants ofo phe-
nomena namely the gender gap in self-employment andgdwder-specific differences in
occupations and industries, while focusing esplgcaal the role of “human capital”. The un-
derlying assumption of this study is that the fac¢tmuman capital” has not been thoroughly
investigated in previous research to explain theharisms that generate the gender-specific
differences in self-employment rates as well asgbeder-based variations in occupational
and industrial segregation.

THEORETICAL BACKGROUND AND HYPOTHESES

Vertical and Horizontal Gender-Specific Segregation and Self-Employment

Previous research has mainly focused on only afed “human capital”, namely itserti-

cal aspect; i.e. thelevel of education achieveahd examining its effect on women’s and
men’s entry into self-employment as well as occagpat and industries. Following human

capital theories (Becker 1976, Minser and Polacdt®#d), it has been acknowledged that the
higher the individual's educational attainmenttiee higher his or her probability of entering

self-employment as well as the likelihood of woikim an economically rewarding industry

are. Assuming that women are significantly lesslliko invest in their human capital (educa-



tion and tenuré)and, as a consequence, less likely to acquirekilie (e.g. management and
business-related know-how, financial skills) neeétadthe transition into self-employment,
previous research has considered this as one ahé#we explanations of the gender gap in
self-employment as well as the gender-specifiaiistion of self-employed across occupa-

tions and industries (for a summary of these stusee Carter 2003 et al.).

However, the assumption that women tend to invigsiifcantly less in their education has
been proved to be palpably wrong in empirical rededfor a summary of studies see e.g.
Glass 1990:780). More specifically, it has beenwshahat across industrialized states in
Western Europe and North America, women have cayghtith men with regard to the level
of their educational attainment. In other wordsyvem today are no longer less well-educated
than men. This also holds true for Germany, wherdgr differences in the level of educa-
tional attainment have recently converged: the @rogn of women enrolled in higher
schools has consistently increased over the lasygars: in 1995, it even exceeded the 50
percent threshold. Considering this, the level diicational attainment cannot be acknowl-
edged as a factor that generates the genderedediftes in self-employment rates (or the
gender-specific variations across occupations addsitries), in particular for the younger

cohorts of the working force.

On the contrary, this project argues that previ@msearch has failed to analyze “human capi-
tal” adequately in entrepreneurship research. Mwoeeisely, it has ignored consideration of
gender-specific choices in the fields of study apgrenticeship training asherizontal as-

pectof sex segregation.

Regarding the annual educational statistics of goi@male and male graduates and those
starting their vocational training, it is a stylizéact that women tend to choose different sub-
jects of study than men (see “Berufsbildungsbetizb02, English: Vocational Training Re-
port Germany 2002). Accordingly, women'’s choicdield of study differs significantly from
that of men. More specifically, the highest ratibfemale students can be found among
teacher-training courses (German: “Lehramt”), falal by linguistics and cultural studies.

The share of women enrolled in engineering haseddiecreased moderately to 21%, but it is

! This assumption has been backed-up by economiciéiseon human capital and family (Becker 1976)rélo
specifically, it has been suggested that womensidening the later interruptions of their work dwereconcil-
ing family responsibilities and work tasks, wowd antedeliberately decide not to invest as much in tediu-
cation and tenure as men.



still at a very low level when compared to othelds of study (Strohmeyer 2003, 2004, see

also Bund-Lander-Kommission fur Bildungsplanung &adschungsférderung 2000).

Similarly, the market for apprenticeship traininghin the dual system of vocational training
displays highly gender-specific segregation. Onlynaall percentage (12%) of the 331 jobs
within the vocational training system shows an esex distribution. The majority of women
(66% in Western Germany) choose a female-dominatedpation, i.e. one with a share of
women employees of more than 60%. Only 4% of wogt@ose a male-dominated occupa-
tion (Biersack 2002). At the same time, women teendoncentrate on a few selected jobs that
require on-the-job training (Steinmann 2000). Alsoslow change can be observed from
1970s up to the present, with women tending to pgaales-related white-collar jobs (with
office clerk and retail salesperson ranking attt® (see Biersack 2002:141 and Steinmann
2000: 45).

Studies on Horizontal Segregation

Despite a plentitude of studies examining the arilce of the level of educational attainment
on different labor market outcomes such as incdmaalth, unemployment and entry into and
performance in self-employment, few studies anatiieeeffects of field of study and occupa-
tions trained on labor market outcomes other thanme of employees. Most importantly,
there are virtually no studies that explore the&fbf the field of study and apprenticeship
training on the entry into self-employment, occugadl and industrial distribution of self-

employed and performance related indicators inexaiployment.

(1) Empirical studies dealing with the impact @l of study on dependent employment:

- Most common, a bunch of studies show that thelgetypical choices of fields of study
cause gender pay gaps, implying that women empdogeen significantly less money
than their male counterparts in wage-and-salariedk \(e.g. Gerhart 1990 or Grogger and
Eide 1995).

- Comparing Germany and Spain, Reimer and Stein(2&26) analyzed how differences
between male and female tertiary graduates in liesen field of study affect the likeli-
hood of being unemployed or obtaining a low-stadils It could be shown that fields of

study explain a sizable proportion of the gendgr igaunemployment and low-status jobs



in both countries (for Germany between 22.7% an®%?5of the gender-gap in unem-
ployment and between 23.0% and 26.4% of the gayajein low status jobs).

In an international comparison, Smyth (2005) dond that European countries exhibit-
ing high levels of sex segregation in the choseladi of study (horizontal sex segregation)

also tend to have higher levels of occupationalssgregation.

(2) Empirical studies in self-employment researehliohg with the impact of field of study:

According to a students’ poll conducted during thinter semester 2000/2001 at ten uni-
versities - an initiative within the framework ohet “EXIST-Existenzgrindung aus

Hochschulen” program, the students’ start-up iratlon varies considerably according to
their fields of study. While self-employment is peived as a possible alternative to de-
pendent employment by about 40% of students, onefind significant differences be-

tween specific fields of study. More specificalayhigh percentage of those interested in
starting an own business later on is observablengmnstudents of architecture and human
medicine. In contrast, the percentage of thoseasted in becoming their own bosses in
the future is rather low among students of the nadtand educational sciences. Differenti-
ating further between those interested in stativeg own businesses and potential entre-
preneurs, there is a considerable under-repregamtat women among potential entre-

preneurs (see Bundesministerium fur Bildung undgéfmung 2002).

Analyzing those who have successfully graduatedhfthe dual system of vocational
training, Strohmeyer and Leicht (2000) were ablshow that the occupation trained for
has a considerable impact on the later entry iatbesnployment. First, one can find an
increased self-employment propensity in the sersezor. Second, typical crafts occupa-
tions (such as baker, carpenter and painter) are tik@ly to end up in self-employment.
On the contrary, most manufacturing occupationsnatepositively linked to the entry
into self-employment. Making comparisons over timee finds a relatively steady pattern
of the entry into “self-employment” as a conseq@eotreproduction mechanisms caused

by the specific occupation trained for.

Furthermore, Strohmeyer (2004) found that stusidi®ld of study has important implica-
tions for the later entry into self-employment.this context, a female academic’s choice
of self-employment over dependent employment hirgeker field of study to a large ex-

tent. While about 36% of students of human medicim@ose self-employment, only 4.7%



of their counterparts from the educational sciedoeso. Compared to other fields of

study, the self-employment rate of those majoringsychology, law and applied arts was
also considerably higher. On the other hand, theafled ,integrated fields” of study with

a women’s share of 20%-50%, such as law, medi¢ahse or business studies, seem to

be the most favorable for the entry into self-ergplent.

One of main hypotheses put forward in this contexhat the segregation of women and men
into different fields of study or apprenticeshipitring in the earlier stages of their lives will

have crucial effects on their subsequent probgtwlitentry into self-employment

Deter minants of and Gender-Specific Differencesin Self-Employment

Is there a relationship between sex segregatidielohof study, on the one hand, and gender-
specific differences in the entry into self-emplaymh on the other? One also has to ask what
exactly is meant by the terms ,female-dominatedf anale-dominated occupations used in
segregation research and by which characteridtieg are defined respectively. First of all,
these terms represestatistical constructshat capture the ratio of men to women within cer-
tain occupations and can therefore be usepr@asesfor certain background characteristics.
Therefore, it does not suffice to analyze the r#feces of the choice of fields of study and
vocational training. It is even more important twestigatecharacteristicsand mechanisms
that fields of study and jobs trained for have quogential transition into self-employment. It
is thus important to study those characteristicewfent occupations or fields of activity
(German: “ausgelbte Tatigkeitsfelder”) in dependemfployment with regard to fields of
study.

The transition from dependent employment to selpleyment is increasingly related to the
way labor markets of the industrialized welfaretetafunction (Arum & Miuller 2004,
Aronson 1991). However, less attention has beeth fpaihe extent to which earlier events in
the individual’'s work career (i.e. industrial exjgeice) encourage or, in contrast, discourage
the supply of entrepreneurs. Moreover, researclalsasignored the fact that vocational train-
ing and tertiary education along gender lines @ihvealled “horizontal sex segregation”) may
set up different opportunity structures and thupant the course of the occupational career
(in this context, the transition into self-employmieof women and men employees differ-

ently.



Entrepreneurial skills.It is argued that women lack entrepreneurial ressiwhich mostly
acquired in the wage and salary sector (e.g. DA®é7, McManus 2001, Lauxen-Ulbrich &
Leicht 2004). As pointed out by McManus (2002:8t@jgnder differences in self-employment
rates can also be attributed to sex-segregati@tc¢apations and industries. If the wage and
salary sector is the nurturing ground for self-emgpient skills, women are less likely than
men to benefit from their experience before theteeself-employment.” This means that
women lack entrepreneurial skills due to the charaaf the jobs they held, e.g. they are over-
represented in clerical occupations that have latesr of self-employment. There are few
chances to become self-employed for nurses, seesetnd receptionists which are typically
female dominated occupations (Leicht & Lauxen-ldbr2004).

Furthermore, if typical female occupations are iyofstund in subordinate positions in the
dependent employment, they provide only few chafmeacquiring competences in the man-
agement and decision making processes, i.e. factgertant for the transition into self-
employment. Cross-country research on the genakdicgsshows that women (employees) are
less likely to possegsositions higher-up in the job hierarclayd thus are less able to acquire
both pecuniary (financial capital) and non-pecunigsources (specifibusiness and man-
agement-related know-hgwfor the transition from dependent employment telf-s
employment. Stronmeyer & Tonoyan (2005a) have ds@ that men’s privileged positions
within vertical occupational segregation, i.e. thet that men (in contrast to women) are more
likely to occupy positions such as managers, depart heads in the occupational hierarchy,
result in their more favorable perception of beawgrself-employed than women’s positions.
The lack of proper management and business retild may hinder women's entry into
self-employment and also affect their performantaself-employment negatively. Research
argues that the potential exploitation of an em#epurial opportunity draws disproportion-
ately on the knowledge of management, marketingpeoduct development than on knowl-
edge of finance and accounting, because the foatesties are undertaken in earlier phases
of new ventures and are harder to outsource (Sh@d®, Roberts 1991). This idea has been
corroborated empirically in studies on the entrioiself-employment. For instance, Boyd
(1990) finds that individuals in managerial, tecahiand craft functions are more likely to
become self-employed than those in other funct{clesical jobs). Examining nascent entre-
preneurs, Reynolds and White (1997) showed thatoretents who were in the process of
starting a new venture were more likely to be adstiators, managers and fore-

men/forewomen. Therefore, it would be logical tstutate that employees with functional
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experience in management and product developmemare likely to exploit entrepreneurial
opportunities than their counterparts lacking thelsds. Assuming that women employees
are less likely to be managers and supervisors tham employees, we expect them less

likely to become self-employed.
Public Sector Employment

Public-sectoris viewed as a typical female employment sectaromdy in Germany but also

in other industrialized countries of Western Eurdeay. public sector is a clear domain of
women in Scandinavian countries). It is argued Wainen’s growing labor force participa-
tion has been marked by an increasing trend of leerticipation in the public sector. First,
this is due to the fact that industrialized cowednn Western Europe were able to support the
increase in female labor force participation vieedi regulations of the quantity and thus the
supply of public sector jobs (e.g. child care, geit care, medical service, schooling etc.)
which were earlier performed by women as a patheir household duties. Second, women
became increasingly engaged in the public sectoause they have been offered better op-
portunities and work arrangements to reconcile fiaamd work responsibilities, e.g. through
support services for childcare and family allowandeexible working hours as well as part-
time jobs in combination with and high job seculii§orpi 2000, Gornick et al. 1997). How-
ever, prior work indicates that the expansion @ plublic sector in advanced welfare states
has resulted in lower wages and greater occupats@gaegation for women at the same time
(Melkas & Anker 1997, Charles 2003).

What is the relationship between the public seatat the entry into self-employment? Is the
public sector a hothouse or, quite the contrartfalpifor potential entrepreneurs? Theoreti-
cally, it can be argued that the acquisition ofepreneurial know-how is less likely to occur
in large, bureaucratic and hierarchical organizati@uch as the public sector as opposed to
small firms This could be attributed to the fact that empésyen small firms (as opposed to
large organizations) take in a greater varietyativiies relevant for entrepreneurship and are
thus able to gather valuable information (aboutpsers, vendors, human management rela-
tions) for a later entry into self-employment, besa small firms are more transparent in their
structure and employees thus have smaller distemtiee firm owner. As a consequence, a
detailed and comprehensive knowledge of the ergnsurial behavior acquired through a
direct contact with the firm owner and observatiohgis or her behavior fosters the employ-

ees’ likelihood of becoming self-employed. At treere time, thentimate knowledge of the
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firm’s operationsand the opportunity tevaluate the advantages and risks of self-employmen
may also be conducive to imitation. For many emeésyin a small firm, imitating observed
role models is likely to be one of the crucial tastin support of the aspiration to attempt to
manage one’s own enterprise (see e.g. Stronmeyagiéat 2001 and Wagner 2003). On the
other hand, working in large hierarchical organ@a (such as public sector) characterized
by a high degree of bureaucratization and formadéima where the probability of gaining
knowledge and key qualifications required for sefiployment is very low, may contribute
less to learning and imitating of entrepreneurighdvior, decreasing one’s likelihood of be-

coming self-employed.

Moreover, applicability of acquired skills and opational qualifications plays a crucial role:
Strohmeyer & Leicht (2001:61-62) have shown thalissigained in a small firm are much
better applicable to self-employment than thoseumed in large organizations. This is be-
cause firm-specific skills learned in large orgatians are not universal but rather very spe-
cific and thus are not directly applicable to satiployment. This idea has been also put for-
ward by Dareblom (1999:1), who argues that “mostmeo working in the public sector are
well educated, but thegducations are specialized in traditional, publieas and hence, the
public sector has been their natural employer. dfoee, it can be argued that employees in
the public sector will be able to find their wayself-employment only via “re-orientation” or
“starting over.” However, this will be associatedhwa loss of human capital and high occu-
pational mobility costs and, as a consequence, tsglitching costs” (see Strohmeyer &
Leicht 2001).

Gender Differences in Labor Market Outcomes and I&s

It is a stylized fact that women in comparison termnface higher labor market risks, such as
lower-status positions in the occupational hiergrdixed-term employment contracts and

higher unemployment risks.

Focusing orhighly qualified womepni.e. those with a degree from a university ohtecal

college, one finds that they are at a disadvantemgkface discrimination in the job market.
During the long-lasting period of crisis in the ¢mbmarket, those with tertiary education were
the winners of structural changes and formed tHg labbor market group gaining new jobs
(Reinberg 1998). Despite these positive developspembmen, however, faced substantial
disadvantages since they were more frequently ulugmeg and had to accept jobs below

their own qualifications. Although the unemploymeatio of university graduates in West
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Germany was low (2.6%) compared to the total ldbore (7.7%) in 2000, the percentage of
unemployed women (3.7%) was much higher than thanen (2.5%) (IAB-Zahlenfibel
2003). Among younger graduates aged 20-35, ReimeSteinmetz (2007) find a significant
gender gap in unemployment, comprising 2.2% padiiterence (cf. unemployment share for
men 2.8% with that of women 5.0%).

However, this is not a result of women choosinded#nt fields of study than men. Statistics

show that women with degrees in typically male-duated fields, such as mechanical engi-
neering, electro-technology, architecture and cdempsciences were even more at a disad-
vantage. In 2000, twice as many female engineetsamputer specialists were unemployed

(6.6%) as their male counterparts (3.2%) (Plicbhr8yer 2002).

According to Buchel and Weil3huhn (1998), a highuiof female academics into the labor
market goes hand in hand with an increase in joifs w qualification requirements. An
analysis based on the Socio-Economic Panel (SO ssthat the occupational situation for
female academics has become substantially worse §®84. In 1995, around 26% of female
employees in Germany with a university degree wwrke positions below their level of

qualification, while only 6% of male graduates da

Fixed-Term Contract During the 1990s, temporary employment, i.e. @yplent based on
the basis of a non-permanent (or limited) contrha widely expanded in the welfare states
of Western Europe and North America (Nannicini 2084udswaard & Andries 2002, Segal
& Sullivan 1997). With regard to gender differencedixed term employment in European
countries, prior work (mostly at the aggregatecelphas shown that women tend to work
significantly more frequently on the basis of n@rpanent contracts. Using the Third Euro-
pean Survey on Working Conditions, Goudswaard & rhasd(2002:22) find that women tend
to occupy a higher percentage of non-permanentiposithan men in 2000 (15% and 11%
respectively). Using the OECD (2002) data, De Cuwteal. (2002:58) confirm this finding
for Belgium, Germany, Netherlands, Spain, Sweden the UK. In contrast, Kim & Kurz
(2001) find only slight gender differences in fixestm contracts in Germany using 1996 Mi-

crocensus data.

Summing up, women face higher labor market risk$rsas unemployment, fixed-term em-
ployment contracts and low status jobs. On therdthed, prior work argues that unemploy-
ment and lacking labor market opportunities areciatufactors impacting one’s decision to

become self-employed positively, a phenomenon nedieio as “necessity based entrepreneur-
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ship” (see Global Entrepreneurship Monitor 200203202004). Drawing on prior work, it
could be argued that women will be more likely Bztaime self-employed (or necessity based

entrepreneurs) than men, because they face higiher iarket risks.

Concentration within Few OccupationsAdditionally, a high concentration of women in a
few occupations such as hairdressers, nurses atitiaas in the dual system of apprentice-
ship may impact their possible transition into sstiployment negatively due to a higher
pressure of competition. In contrast, men’s chomfelield of study are likely to affect their
later decision to enter self-employment positivegcause of their lower density. Subse-
quently, they are more able to find “niches” faedf-employed activity.

Transmission of Segregation from Apprenticeship Tmang to Self-EmploymentBesides, a
strong interdependence between the applicabilithefqualifications gained in the dual sys-
tem of apprenticeship in Germany and the entry fietoale-typed versus male-typed occupa-
tions and industries may exist. The gender-specitfigices of apprenticeship training may
have crucial effects on a different distributiormadmen and men over occupations and indus-
tries in self-employment. More specifically, womgntloseness to personal and service-
oriented tasks in the dual system of apprenticestaiming (examples are hairdressers or
beauticians) may push them into typically femalendwted person- and service oriented oc-

cupations and industries in self-employment.
Summary of Research Questions and Hypotheses

In a nutshell, the primary research objective o gtudy is to find the extent to which occu-
pations trained forndfields of studyhave aelevant influencen the entry into self-
employment and the subsequent choice of industtyanupation. In this context, the fol-
lowing hypotheses are put forward with regard ®dknder-specific differences in self-

employment (or the so-called “gender gap”).

H1: Becoming self-employed is less likely for woieth men graduated from a female domi-

nated field of study or apprenticeship training.

However, another important questions arises inrgggrd, namely what might be the causes
relevant for this outcome? More importantly, whe¢ the mechanisms underlying the rela-
tionship between one’s choice of fields of studg apprenticeship training and the entry into

self-employment? Put another way, why exactly negé graduated from female dominated
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fields of study be less likely to become self-enyplb than their counterparts graduated from
other fields of study?

The following hypotheses are developed to explam mechanisms responsible for lower
self-employment rates associated with female-dotath&ields of study and apprenticeship

training.

H2: Female-dominated fields of study are less fabte for the entry into self-employment
because they prepare for and lead to positionsénpublic sector (e.g. teaching etc.).

H3: Female-dominated fields of study are less falita for the entry into self-employment
because they don’t impart women with the relevambagement and business-related skills
and knowledge required for starting one’s own bes

H4: Female-dominated fields of study are less falita for the entry into self-employment
because they lead to economically less rewardirgypations and lower up positions in the
occupational hierarchy.

H5: Women are more likely to become self-emplolgad tnen, because they face higher la-
bor market risks which result the graduation fromlds of studies associated with higher
unemployment rates and higher percentage of fizad employment contracts.

The second objective of this project is to exanviaeations in performance-related indicators
between female-owned and male-owned enterprisethisncontext, it has to be explored
whether and to what extent the fields of study apdrenticeship training may explain gen-
der-specific differences in business performancasmed as such by number of employees
as well as gender specific distribution among oatiops and industries. Put more simply, the
association between the field of study (or appoestiip training) and the subsequent choice
of the occupation and industry in self-employmeas first to be ascertained. Furthermore,
the relationship between the field of study (orr@pgiceship training) and the probability of
working as a solo self-employed (“own-account wotkeersus an “employer” has to be ana-
lyzed.

H6: The field of study (or apprenticeship training)a strong predictor of the occupation and

industry chosen in self-employment. Occupational ardustrial sex segregations in self-
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employment can thus be attributed to gender-spedifierences in the field of study and ap-
prenticeship training.

H7: Gender-specific performance differences witbarel to being a “solo self-employed”
versus “employer” depend crucially on the occupati@nd industry chosen in self-
employment which, in turn, can be traced back efibld of study (or apprenticeship train-

ing) chosen at the beginning of one’s work career.

H7: Enterprises led by self-employed women and graduated from a female-dominated
field of study will have inferior performance thdrose led by self-employed graduates from

integrated or male dominated fields of study.

Control Variables

Age. In entrepreneurship research, it is a stylized tlaat age has a curvilinear relationship
with the probability of becoming self-employed, esult which is remarkably true for both
genders. Initially, age increases the probabihiyt individuals are likely to exploit entrepre-
neurial opportunities, since they gather much ef itiformation, resources and skills which
are required for the transition into self-employmewer their lives. Age also provides credi-
bility in transmitting the information to “signifant others” when people seek to obtain the
required resources and design their organizatidosiever, when individuals become older,
the effect of age on their willingness to becomi-employed diminishes. As people age,
their willingness to bear uncertainty and high rigé&clines because their time horizons
shorten. Moreover, as people age, their opportwusts rise because their income tends to

increase (for a summary of empirical studies SiZQ03: 89).

Reconciliation of Family and Work. It has often been argued that the reconciliatifofam-

ily and work (caring for small children in one’susehold) is a crucial determinant of
women’s entry into self-employment. However, thare two possible explanations concern-
ing the causality between one’s propensity to bexeeif-employed and the reconciliation of
family and work (McManus 2001).

It is argued that the impact (either negative @itpee) of small children on the mother’s pro-

pensity to become self-employed depends cruciallthe country-specific institutional make-
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up. On the one hand, several studies from the WS#r(1996, Boden 1999: 83-84 as well as
Lombard 2001) that being a mother with young clitdincreases one’s probability of be-
coming self-employed. It has been acknowledgedwioaking conditions in self-employment
(as opposed to dependent employment) referrindgetabfe working hours (part-time work)
and flexible working places (home-based work) amemaccommodating to women with
young children. The positive impact of young cheldron the mother’s propensity to become
self-employed holds especially foberal welfare stateqsuch as the USA), where missing
public child care coverage and maternity protecénforce women employees to choose self-
employment as a form of occupation which providestt with more flexibility in terms of
the choice of working time and working places ahdstenabling them to better reconcile

family and work duties.

On the other hand, some prior work (see e.g. Weli@4) argues thatonservative welfare
states(such as Germany, Austria, Italy & France) suppgra traditional “male breadwinner
model” (Gornick et al.1998, Korpi 1998), wittocial normsascribing earning incomes to
men and raising children/being responsible for fdmaily to women, generally discourage
women from becoming self-employed. Put differentty,countries supportinftraditional
male breadwinner model'priority is given to aggeneral family supporte.g. cash child allow-
ances, family tax benefits for minor children amadizg mothers staying at home). In this con-
text, Germany is a case in point: according toftbeéeral Office of Statistics in 2003, working
wives who have 2 children tend to invest twice agimtime for their family duties as their
husbandsPublic daycare serviceexist predominantly for older children (more tharyear
old), but not for minor children (up to 3 year olB)ll-time childcareis rather limited in such
countries (Gornick et al.1998, Korpi 1998). As angequence, women’s (especially young
mother’s) participation in the labor market is ethestricted, resulting in higher rates of fe-
male part-time employment and women’s lower selplyment rates (Strohmeyer et al.
2005).

DATA, VARIABLESAND METHODS

The Sample

The empirical analyses consists of two parts: Pancompasses graduates from universities
as well as those from universities of applied soésni.e. academics. Part 2 deals with non-

academics, i.e. respondents with either upper skegnvocational education, or post-
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secondary education or non tertiary educatiddith a few exceptions (e.g. the BIBB/IAB

surveys) German survey polls normally do not contaformation on the field of study and

apprenticeship training (German: “erlernter Beru&h improvement of the statistical data in
this regard was first made in the 2003 German Miensus, which contains information on
the field of study and apprenticeship training siésd according to the International Stan-
dard Classification of Education (ISCED 97). Them®l source of data which is used for
academics refers to the pooled Microcensus Scdetdge Files 2000, 2003 and 2004 which
contain information on the “field of study” accandito the International Standard Classifica-
tion of Education (ISCED) 1997.

Our research focuses on the population that coegpgsainfully employed, unemployed and
non-active persons between the ages of 25 and 65mhe neither schooled, nor participat-
ing in vocational training, nor doing their miliaor civil service, respectively, at the time of
the survey. After excluding respondents with migsialues for field of study and field of
training® sample 1 consists of 69,744 respondents withtiatgeducation (among them 886
female and 1560 male founders). Sample 2 is coegpras 124,872 non-academics, among

them 700 female and 1224 male business founders.
Variables and Measures

The first dependent variable of this study refershie transition into self-employment. It has
been captured using two questions, namely, theregnt's self-reported status of being self-
employed (first) and the duration of self-employme&rhich refers to the time (year and
month) when the respondent became self-employeorigg. Respondents who reported that
they had started their businesses during the Gstéths are defined as “new entrepreneurs”
or business founders. The second dependent variedfpgeures performance in self-
employment, measuring whether the new entreprenawrk on their own (“solo self-

employed”) or if they have one or more employeesnfloyers”).

Measuring Gender-specific Segregation

There is a broad and longstanding discussion dimutto measure precisely the phenome-
non “segregation” exactly. While a number of indesed approaches exist that capture gen-

der-specific variations in segregation using simgeasures, new approaches try to supplant

2 Individuals having no degree or those being imzerent training have been excluded from investigati
% The category “others, miscellaneous” (98) is asduded because of high heterogeneity withinghisip.
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index-based measures by employing log-linear agavaltiplicative models. These new
measures are especially useful to compare segoagater time and between countries.

It is important to note that there is no theordlycgrounded definition of “female” and
“male” occupations which could be used ubiquitoustyoss all countries. Instead, scholars
classify differently into female- and male-domirthtenes. On the other hand, it is more use-
ful to build occupational groups such as “femaleadtated” and “male-dominated” occupa-
tions on the basis of available data, when thectira of segregation, itself, is a part of an

investigation encompassing a more complex staistiwdeling’

This study uses a three-fold classification based® fields of study that differentiates be-
tween male-dominated, female-dominated and intedréields of study. Fields of study in
which the percentage of women outweighs women'® niat the total labor force by 15%
points are classified as female-dominated ones. ifstance, because the percentage of
women among academics is about 40%, “female-doeintelds of study” are then consid-
ered as those where women comprise 55% (=40%-+186%0¥ dabor force. Fields of study in
which the percentage of women lies under the aeevagmen’s ratio in the labor force by
15% points are considered as “male-dominated orasally, fields of study are defined as

“integrated” ones, where the percentage of womdreiween 25 and 55% (Hakim 1998).
Context Level and Micro-Level Factors in Multi-LeV&nalysis

The focus of this study is on the impact of fieldstudy on entry into and performance in
self-employment. It argues that different fieldsstddy set varying opportunity structures for
acquiring entrepreneurial skills in tldependent employmenthis study thus measures tITe
spectrum of main fields of activity in dependentpdmyment (German: “ausgeibte Tatig-
keit”) by fields of study. More specifically, anditator for every single field of study has
been constructed on the aggregated level so tlanigins the respective percentage of re-
spondents from a specific field of study whichasirid in a specific field of activity. For ex-
ample, among all female dependent employees whostuatied “teaching/education”, only

* There are also drawbacks for such a measuremanshbuld not be withheld: The thresholds of theupa-

tional groups that are called “female-dominated™male-dominated” are quite arbitrary. While sontedses

use a threshold of 80% to define an occupationdasninated” by one sex, others take 70% or 75%.heart
more, small sample sizes of some or many of themateons make it hard (or almost impossible) tssify

these occupations, because of high standard efrbesefore, small groups are often collapsed tgdrignes,
but this could also lead to biasing of the occupeti groups.
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0,8% stated that they currently perform “managenaent supervisory work” (as a field of
activity). These indicator variables are used asroiaor context variables (or “level 2 fac-
tors”) in the multilevel hierarchical analysis (Rmbush & Bryk 1992) later on (for a similar
methodical approach see e.g. Liebeskind 2004 amugeer and Huffman 2003).

Totally, four fields of activities, clerical workeaching/health, management as well as re-
search development, are isolated for academicseder, four (slightly modified) fields of
activities, namely clerical work, teaching/healtmachine operators as well as driv-
ing/packing/loading, are defined for non-academdgaong these fields of activities, clerical
work, teaching/health are typically female domidatmes, while management, machine op-
erators as well as driving/packing/loading for ramademics describe typically male domi-

nated ones.

A second set of variables is used to capture laiaket risks, referring to “unemployment

rate”, “rate of employees with fixed term employrheantracts” as well as the “share of em-
ployees in the public sector”. All these indicatare aimed to capture the mechanisms under-

lying the relationship between the fields of staayl entry into self-employment.

Furthermore, age and age squared, the presenddldrea up to 3 years old and having a

spouse or partner are considered as micro-leverac

Statistical Methods

Advanced statistical methods are employed in thiglys First, an advanced statistical
method, namelymultilevel (or hierarchical linear) analysi@Raudenbush & Bryk 1992), is
used to examine women'’s and men’s determinantseoémntry into self-employment. Second,
a new non-linear decomposition technique for bin@wgpendent) variables developed by
Fairlie (2005; 2006) is employed to analyze éx¢entto which the gender-specific segrega-
tion in fields of study (and apprenticeship trag)irhas important effects on women’s and
men’s entry into and their performance in self-esgplent. Third and finallypinary logit
regression modelare used (see more in Long and Freese 2001) torexgender-specific
differences in performance measured by the humbemployees (own account worker vs.

employer)?

Multilevel analysisis employed to examine the impact of both micreeleand macro-level

determinants of the entry into self-employment tbgge “in one bunch.Multilevel modeling

® Because much is known about binary logit modesjetailed description of this method will be given
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Is defined as a statistical method of analysis ¢that simultaneously handle measurementf at
different levels of hierarchy (Raudenbush & Bryl02D A hierarchy consists of lower-level
observations nested within higher level(s). Examptelude students nested within schools,
employees nested within firms, consumers nestdamé neighborhood or a region, etc. The
lowest-level measurements are said to be antioeo-leve] higher-level measurements are
the so-callednacro- or context leveldigher levels are often referred to as groupsam-
texts. Why is it important to consider nested ardichical data structures using multilevel
modeling? In the statistical sense, ignoring hidremal data structures results in the underes-
timation of the standard errors of regression coefits, suggesting inflated significance lev-
els, thus leading to less well-fitting models (Rewidush and Bryk 2002). Subsequently, in-
correct treatment of such data violates the OL&irapions that the errors are independent,
thus causing underestimation of the standard eftetesst statistics will be too high). This
generates Type | errors, implying that independemtables will appear to be significant
when, in reality, they are not.

In this context, multilevel modeling will be empky to investigate the impact of both micro-
level and context-level variables (as independantbles) on “becoming self-employed” (as
the dependent variable). Micro-level variables réfethe respondent’s age, age squared, the
presence of small children in one’s household a agethe presence of a partner (or a
spouse). Macro-level variables refer to the fiafistudy (tertiary education) or occupations
trained for (vocational training). Context-levelriadles refer to the fields of study and occu-
pations trained for. The assumption is made thatham@sms exist that underlie the relation-
ship between field of study and apprenticeshiping (as contextual variables) and the entry
into self-employment. It is suggested that fieldsstudy and apprenticeship training equip
individuals with certain common characteristics efhiin turn, will apparently differ between
occupations and are thus likely to affect the pbadiig of entering self-employment differ-
ently. For example, individuals choosing typicalgmale-typed subjects of study (such as
humanities or education) or becoming trained indgity female-typed apprenticeship fields
(hairdressers, beauticians or nurses) are assumedare common characteristics (see the
description of research hypotheses) that will bigedint from the characteristics of their
counterparts choosing either mixed-typed fieldsswfdy (medicine, law, architecture and
business administration) or male-typed fields afdgt(e.g. natural science, engineering or

informatics) and apprenticeship fields (e.g. praaun; technical jobs).
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The micro-model expressed in equation (1) represat simplest possible scenario with one
explanatory variable (X), where the index i représandividuals (I=1...n) and | represents

the occupations trained for (j=1...J)represents the errors terms.

Yij = Boj + Paj Xij+ i (1)
The macro-model includes one equation for eachviddal-level regression coefficient.
Taken together, (2) and (3) comprise the level-2ilehoThe Gamma-coefficients are used to
symbolize macro-level effects that are represeitatie model by the W (group)-variables.
The u-parameters in this model are disturbances.

Boj = Yoo+ Yo1W; + Ly (2
B1j=7v10t y12W + Wy (3)
A single-equation expression of the model is detibg substituting (2) and (3) into (1):

Yij =Yoo+ Yo1Wj +y10 Xij +y11Wj Xjj + [ Ugj + Ugj Xjj + 1 ] 4)
Error Tern

The statistical package for the implementation afltilevel analyses is GLAMM (Rabe-
Hesketh et al. 2004). It can be downloaded at “wgllasmm.org” and be used within the
STATA program.

Decomposition Technique for Binary Dependent Vadesb

It is useful to examine the extent to which therthstion of women and men across different
fields of study explains the gender gap in enttggas well as performance differences in
self-employment. Thgap in entry ratesand performancebetween women-owned and men-
owned new businesses can be decomposed into tw& Gancentrating first on women’s and
men’s entry rates into self-employment, the gerspeeific differences can be attributed to
two factors, namely, (first) to differences in thieterminants of self-employment (or the re-

gression “coefficients”) and (second) variationsviomen’s and men’s “endowments”.

Differences in the determinants (and thus the s=gpa coefficients) may exist in case certain
factors considered in the model have a strongdéuante on one group (e.g. women) than
another group (men). For instance, one could assbhatéamily responsibilities such as rais-
ing small children might have a deterrent impactyoon women’s transition into self-

employment, but not on men’s entry into self-empieyt, since it is former who tend to in-

vest more time for family (cf. Federal Bureau dcdt&tics in Germany 2004).
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One speaks of the so-called “endowments” effectenmieferring to the component which
represents the part of the gender gap that existgalwomen and men differences in the dis-
tribution of a certain independent variable Xj (Bample, gender differences in management
related know-how). The reason behind the gendeiirgaptry into self-employment might be
traced back to the fact that one group (e.g. memyuch better endowed with a certain re-
source (here, management-related know-how) thathanfwomen).

Statistically, one can model differences in theetdainants between two groups using the
interaction effects (between gender and the speddterminant) in regression models, while
“endowments” effect on the transition into self-daymnent can be deciphered using Blinder-

Oaxaca decomposition technique.

For a linear regression, the standard Blinder-Oaxksrzomposition of the male/female gap in
the average value of the dependent variable (emivyself-employment), Y, can be expressed

as follows:

7-r =l - - ) @)

where X is a row vector of average values of the independariables ang; is a vector of

coefficient estimates for gender j.

Because our dependent variable is not a continbotisa binary variable (entry into self-
employment), a new non-linear Blinder-Oaxaca deamsitijpn technique developed by
Fairlie (2005 & 2006) is employed to explain theest to which gender specific variations in
the entry into self-employment are attributablewtomen’s and men’s different “endow-
ments” (fields of study and apprenticeship traifiagd different effects of the specific de-

terminants (“coefficients”) on their behaviors.

Following Fairlie (2005), the decomposition for antinear equation, Y = F(8" ), can be
represented as:

v s |CFXTE) BRI (BFxIE) LX)
S e DI ;Ng]{;h,ﬂ ;Nﬂ}

(2)
where N is the sample size for gender j. This alternagixpression for the decomposition is

used because Y does not necessarily equal; B)(Xn both (1) and (2), the first term in
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brackets represents the part of the gender gapstloate to group differences in distributions
of X, i.e. the field of study which a female or makspondent had graduated from. The sec-

ond term represents the part due to differencésamoefficients.

EMPIRICAL FINDINGS

It is useful to give a short descriptive overviewwomen’s most important fields of study by
their entry rates into self-employment. Moreovers iinstructive to look at certain labor mar-
ket characteristics of fields of study referringtie percentage of individuals working in the
public sector, the percentage of unemployed as agethe proportion of fixed-term employ-

ment contracts and fields of activity.

Descriptive Analysis

Table 1. Entry Rate and Labor Market Characteristics of Ten Most Important Fields of Study
for Women With Tertiary Education

Labor market characteristics of
wage-and-salary workers

%- %- %-
04- 0/f- 0p-
./° . Sex Entry- 7 . Managae- Educa- .A) Unem-
Distri- Tvoe*  Rate? Public ) - Fixed- |
bution?  'YP€ ate” | gectory  MeNt tion . ermd  Plovy
/Health™) ment

Teacher-Training Course 21.7 F 0.81 87.5 0.8 89.7 5.9 2.4

Educational Studies 8.7 F 1.72 71.6 25 77.0 7.8 45

Business Administration 8.3 I 3.56 171 16.9 6.0 4.7 5.8

Human Medicine 7.6 I 6.33 52.2 1.6 82.5 24.6 3.9

Social Work 45 F 2.35 52.1 2.8 62.2 11.0 6.7

Law 4.0 I 5.25 61.4 7.1 3.3 12.7 6.2

Architecture 2.2 I 6.59 30.9 4.2 3.0 10.8 11.4

German Language & Lit- 21 F 436 573 47 553 8.5 5.4
erature Studies

Economics 1.9 I 2.07 315 12.8 5.5 7.1 111

Psychology 1.9 F 9.37 46.4 5.2 57.6 14.3 7.8

Top Ten Females 63.0 2.81 62.8 4.5 61.5 9.1 4.6

Other 59 Fields of Study 37.0 3.57 39.7 6.2 225 9.2 9.0

Total Women 100.0 3.09 54.9 5.1 48.1 9.2 6.2

(Number of observations) (31353) (28744) (21717) (21717) (21717) (21717) (23150)

Total Men 100.0 3.86 36.3 16.1 22.1 8.3 5.4

(Number of observations) (47301) (40617) (33259) (33259) (33259) (33259) (35156)

Source: Pooled Microcensus Scientific Use Files02@003,2004

1) refers to the whole sample population (see diatemethods)

2) Entry rate is defined as the self-employed wiaaed within the last 36 months as a percentagikeoivhole
sample population (without self-employed workingder than 36 months)

3) Percentages based on wage-and salary worksrs onl

4) Unemployment rate is defined as unemployed iddals as a percentage of wage-and-salary-workers

* F = female dominated, | = integrated
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Table 1lists 10 most important women'’s fields of studwaidcterized by labor market indica-
tors relating to public sector, field of activitg avell as labor market risks captured by fixed
term employment contracts and unemployment ratésinfall, these fields of study cover
63% of all female academics, i.e. 63% of all worgesduated from 10 fields of study. First,
it could be shown that fields of study chosen targe degree by women are not only female-
dominated ones. In fact, half of fields of studg &@ntegrated” ones, i.e. they have a relatively
mixed share of both women and men. However, tegctraining course and education -as
integrated fields of study- are on the top of tis¢ &f women’s chosen majors since about
30% of women with a university degree are foundeh&n the other hand, social work
(4.5%), German language and literature study (2.8%)well as psychology (1.9%) are
strongly female-dominated fields of study. Law @4)Q architecture (2.2%) and economics
(1.9) are integrated fields of study, which haver@ased in their relative importance for

women as shown by Strohmeyer (2004).

Ten most important fields of study for women shosoanewhat smaller start-up rate (2.81%)
than “other fields of study” (3.57%). Taking a @odook at specific fields of study, it be-
comes apparent that this result can be mainly drdoaek to “teacher training course” and
“education” as relatively “crowded” majors, sindeetstart-up rates associated with these two
fields of study are considerably below the averéy81% and 1.72%, respectively). On the
other hand, start-up rates linked with the studyneddicine”, “law”, “architecture” and “psy-

chology” are significantly above the average.

With regard to thdabor market characteristicsit becomes clear that a high percentage of
female academics, strictly speaking, more thanyesecond woman (54.9%) from all fields
of study is employed in thaublic sector Among the top ten fields of study, this shareven
higher (62.8%), with “teacher-training courses” daducation” most closely associated with
working in the public sector (87.5% and 71.6%, estipely).

Moreover, women graduated from “teacher trainingrses” and “education” have one of the
lowestunemployment rate®.4% and 4.5%, respectively). On the other héiettls of study

such as “architecture” or “economics” have an unlegmpent rate of more than 10%.

When comparing female and male academics, stridlifigrences become apparent. While
54.5% of females in paid employment work in thelpukector, only 36.3% of men does so.
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Moreover, almost every second woman but only efithyman are found in “education” and
“health care” activities. A reverse picture emergdgen looking at management-related ac-
tivities. While 16.1% of men stated that managemsnheir main activity, only 5.1% of
women did so. Our results also confirm the stylitaszt that women face higher labor market
risks than men which can be seen in women’s ($jigmigher unemployment rates and a
percentage of women working on the basis of fiethtcontracts.

Entry into Self-employment for University Graduates

Table 2. Entry Rates into Self-employment by Field of Study (tertiary education)

Logit:
Entry Rate Odds-Ratio (Std. Er) Female /Male
~® ©)
Field of Study (1) Female (2) Male | (3) Female (4) Male D_|fferenc_es Endowment
in Coeffi-
. " Effects
cients
Integrated 4,19 5,28 Ref. Cat. Ref. Cat. Ref. Cat.  Ref. Cat.
Female-dominated 2,25 2,58 0,525** 0,474** 1,106 0,00430**
(0,038) (0,042) (0,128)  (0,00031)
Male-dominated 2,00 2,81 0,466** 0,516** 0,903 -0,00439**
(0,070) (0,030) (0,145) (0,00036)
Total / Constant 3,09 3,86 -3,134** -2,892** -0,00009

(0,044) (0,034) -1,23 %
Source: Pooled Microcensus Scientific Use Filed02@003 and 2004

* Interaction effects with gender

First, the gender gap among highly qualified selfpyed is explored. Table shows aca-
demics’ entry rates into self-employment by fielfd sbudy. Without considering fields of
study, only a small gender gap in the entry raashup. While 3.86% of male academics
entered self-employment, only 3.09% of women did Heerefore, the gender gap among
academics is below one percent (0.8%). Expressenh aslds-ratio, men’s chances are 1.26

times better than women’s for becoming self-empidye

Focusing on variations among fields of study, a endifferentiated picture emerges. More
specifically, both women and men graduated fronegnated fields of study” have the high-

est probability of becoming self-employed. For epén 4.19% of female academics and

® On the other hand, if one takes a look at all-eriployed - not only at start-up entrepreneurs,aist those
who are already self-employed - a different pictemeerges: Every fifth man (19.8%) and every sevamiman
(13.9%) is self-employed. Therefore, the genderayapng all self-employed is roughly 6%. The differes to
the above-mentioned entry rates might be a signythianger women have caught up with men.
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5.28% of male academics graduated from an integrditeld of study entered self-

employment during the last 3 years. In sharp cehtfamale-dominated fields of study are
rather unfavorable for the transition into self-éoyment. In this regard, the entry rate into
self-employment of the graduates from female-dotethdields of study (this is 2.25% and
2.58% for women and men, respectively) is only lodlthat of graduates from integrated
fields.

Astonishingly, not only female-dominated fieldsstfidy are unfavorable for a (later) transi-
tion into self-employment, but also male-dominadeds. Compared to male dominated fields
of study, the probability for the entry into seffiiployment is 2.14 times (=1/0.466) higher for
women and 1.94 (=1/0.516) higher for men graduftad an integrated field of study. The
test for differences in coefficients (this is ogemaalized by interaction terms between gender
and female/male-dominated and integrated fieldstofly) shows that the gender-specific
variations within the same field of study are niattistically significant. That is, it could not
be supported that either women in male-dominatettdi of study or men in female-
dominated fields of study (as minorities) becomié-eamployed significantly more (or less)
often than women or men in their own “domains”.(i®men in female-dominated fields of

study and men in male-dominated fields of study).

The descriptive results discussed above couldiaddity been supported by using non-linear
decomposition technique’ (see Table 2Column 6). Female-dominated fields of study ex-
plain virtually 56.8% of gender-specific differesscia the entry into self-employmehat the
same time, the findings point to a reverse efféehale-dominated fields of study on the en-
try into self-employment. This means that male-dwated fields of study account positively
for women by 57.9%. Finally, female- and male-dcoaea fields of study dmot explain

women'’s and men'’s differences in entry into selfpéoyment.

Summing up, the choice of field of study has a a®rable influence on women’s and men’s
potential transition into self-employment. Howevarsmall gender gap in entry into self-
employment for academics cannot be fully explaibgdield of study. Although the hypothe-

sis that female-dominated fields of study offerauarable conditions for the potential transi-
tion into self-employment could be substantiatescdptively, however, this is also the case

for male-dominated fields of study. Surprisingliistis also true for “female minorities” in

" Men’s sample is used as a reference categoryMidl different sub-samples.
® This is calculated as the explained share of ®0ddr female dominated fields of study of the kalifference
of 0,008, i.e. the gender-specific gap in entrg fat academics.
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male dominated fields of study and “male minorities female dominated fields of study,
since in both these cases the likelihood of becgrself-employed is particularly low (op-

posed to the likelihood of the transition into seffiployment from integrated fields of study).

Table 3. Results of Multilevel Analyses for Entry Into Self-Employment
(tertiary education)

(1) 2) Differc(egn)ces in
Female Male Coefficients
Level 1: Individual variables
age 0,239** 0,162** 0,083
(0,036) (0,025) (0,043)
age squared -0,003** -0,002** -0,001*
(0,0004) (0,0003) (0,001)
children (< 3 Years) -0,321** 0,029 -0,348*
(0,124) (0,086) (0,150)
Spouse -0,272** -0,155* -0,140
(0,074) (0,062) (0,097)
Level 2: Field of study variables
Office work -0,011 0,036* -0,027
(0,014) (0,018) (0,015)
Teaching & health care 0,000 0,002 0,001
(0,005) (0,004) (0,003)
Management -0,023 -0,041* 0,034
(0,026) (0,016) (0,018)
Research & development -0,022** -0,019** -0,006
(0,008) (0,0086) (0,005)
Public sector -0,018** -0,020** -0,001
(0,006) (0,005) (0,004)
Fixed-term contract 0,028* 0,027** -0,010
(0,012) (0,008) (0,007)
Unemployment rate 0,062* 0,125** -0,008
(0,024) (0,023) (0,019)
Constant -6,944** -5,290** -5,508
(0,939) (0,768) (0,6989

Source: Pooled Microcensus Scientific Use Files02@003,2004

Results thus indicate that a simple reference ¢edpfined categories “female-dominated” or
“male-dominated” fields of study falls too shoredause these both are too heterogeneous for
explaining gender-specific variations in the entrtp self-employment. Therefore, multilevel
analyses will next be employed to analyze the m@sh@ underlying the negative associa-
tion between “female-dominated” and “male-dominatkelds of study and transition into

self-employment.
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Table 4lists findings from the multilevel hierarchicalawsis for the sub-sample of women
(see Model 1), analyzing the impact of both miaweel and context-level determinants of the
entry into self-employment. On the micro-level, iwlinear relationship betweeage and
entry into self-employment has been supported:litedihood of becoming self-employed
increases up to a certain age (roughly up to 4@syead decreases afterwards. On the one
hand, the positive correlation between age and amiv self-employment can be attributed to
the accumulation of resources (human capital, irrcapital and social networks) crucial
for establishing one’s own enterprise over one’skimg career. On the other hand, the nega-
tive association between age and entry into seffleyment can first be traced back to oppor-
tunity costs (income) which increase as individwae. Moreover, individual’'s propensity of
becoming self-employment decreases over the tinmee selder individuals usually have

lower risk-taking propensity than their younger otauparts.

Furthermore, it could be shown that the probabditypecoming self-employed decreases for
women withyoung children(aged up to 3 years old), thus pointing to theatigg relation-
ship between women'’s transition into self-employtreamd their reconciliation of family and
work. At this stage, it should be emphasized thét tesult clearly contradicts prior work
from the USA which has established a positive datioa between the presence of children
in one’s household and the likelihood of enteriatf-employment. A possible explanation for
this could be that studies which have found a p@slink between the presence of children in
one’s household and the mother’s transition intbesaployment have analyzed the “stock of
self-employed women”, but not “new businesses”[@istaed by female entrepreneurs. Sub-
sequently, the causality of the positive assoaiabietweerbeing self-employethnd not be-
coming self-employed) arttie presence of young childrean be largely questioned, because
the analysis of the stock of women’s self-emplogealvs largely on women who have been
self-employed for a long time, but not those whoerdly have become self-employed (cf.
Taniguchi 2003). Moreover, contrasting results @Germany and the USA about negative
versus positive impact of young children on thelmeds transition into self-employment may
be traced back to the differences in the countgesig institutional setting of these two
countries. It is possible that women in the USAer®rced to become self-employed to take
advantage of their flexible working hours (part#¢jrand working places (home-based work)
for being able to reconcile family and work dutiasface of lacking public policy support

(e.g. maternity leave, public kindergartens etc.).
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Next, opportunity structures, individual resour@es labor market risks for 69 different
fields of study associated with a transition inetf-employment will be explored. In this con-
text, the central assumption is that fields of gthdve certain characteristics which influence
the probability of becoming self-employed eithersitiwely or negatively. For instance,
women who graduated from certain fields of studg had ended up in working in tipeiblic
sectorlater on are assumed to have lower inclinatiobeicome self-employed. On the aggre-
gated level, this implies that the higher the petage of individuals majored in a specific
field of study and working in the public sector @sposed to private sector), the lower their
probability of the transition into self-employmefithe results show that the association be-
tween fields of study leading to working in pubkector and the transition into self-

employment is indeed negative.

Moreover, the hypothesis about the positive reheiigp between fields of study with a high
percentage of employees working on the basis efdfierm contracts and the entry into self-
employment could be supported empirically. Put la@otvay, it has been shown that certain
fields of studies (e.g. medicine, psychology, lawd gocial work) which lead often to fixed-
term employment contracts influence the transitioto self-employment positively. This
suggests that apart from individual risk takingg@osity which has been found to be an im-
portant determinant of self-employment on the irdiial level (Wagner 2005), also labor
market risks on the aggregated level which reswinftemporary employment contracts
shape the individual's preference of self-employtrmrer dependent employment. After all,
insecure future prospects in dependent employmeaht more specifically, risk and uncer-
tainty resulting from this type of temporary empimgnt, may impact the transition into self-
employment positively. Similarly, also fields ofigly with high unemployment rates are posi-
tively linked to self-employment.

On the other hand, fields of study (such as busiadministration and economics) which lead
to higher up positions in the occupational hiergr(dng. management, supervisory work) in
dependent employment do not show above averagkhbbke of the transition into self-
employment. In the same vein, the statistical ¢ftdcfemale-dominated fields of activity
(teaching, health/care and office work) on self-Eayyment is not significant. In contrast, the
effect of another type of male-dominated field ofiaty on self-employment is significant

but negative.
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The Model for Men’s Self-Employment

Analyzing Model 2 for the transition into self-eropiment for men, one notices that the re-
sults largely correspond to those obtained in tloelehfor women’s self-employment. Age
has a curvilinear effect on the decision to becseleemployed for men too. The percentage
of employment in the public sector is also neg#jivelated to the transition into self-
employment. The field-specific percentages of fixean contracts and unemployment are

both positively linked to the entry rates into satfiployment.

However, one observes a different (although stedilty not significant) result for the impor-
tance of management and supervisory related workhertransition into self-employment.
More specifically, the higher the ratio of managetrend supervisory work achieved by the
male graduates from a certain field of study, tmalter the entry into self-employment. This
result might be explained by high opportunity cdstsmen working in management and su-
pervisory positions in the dependent employmemigesithese positions in the occupational
hierarchy usually imply high incomes and thus happortunity costs for becoming self-

employed.

As expected, the test for the difference of theffament of the interaction term between gen-
der and small children is significant. This impligsit women having children aged less than
3 years are less likely to become self-employed thair male counterparts (having children
aged less than 3 years). This can certainly bibaté&d to the traditional division of household

work in the family.

Entry Into Self-employment for Non-Academics

The results for non-academics reveal both simiéariand differences to the findings obtained
for their academic counterparts. First and foremibss striking that the gender-specific gap
in self-employment is considerably higher for namad@emics (the odds-ratio is 2.26) than for

university graduates (the odds-ratio is 1.24).

Similar to the findings for academics, one findattthe integrated fields of apprenticeship
training are most favorable for the entry into satiployment for both non-academic women

and men. On the other hand, the inclination to becgelf-employed is the lowest for non-
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academic women having been trained in either altenoa a male-dominated apprenticeship
field.

Table 4. Entry Rates into Self-employment by Field of Study (vocational training and related)

Logit:
Entry Rate Odds-Ratio (Std.Err) Female /Male
(5) ©6)
. Gender:
Field of Study (1) Female (2) Male | (3) Female (4) Male . Endowment
Interaction
Effects
Effects
Integrated 1,40 3,36 Ref. Cat. Ref. Cat. Ref. Cat.  Ref. Cat.
Female-dominated 1,05 2,70 0,749** 0,798* 0,939 0,0026**
(0,082) (0,077) (0,137) (0,0006)
Male-dominated 1,08 1,70 0,773 0,498** 1,552*  -0,0078**
(0,1249) (0,041) (0,281) (0,0008)
Total / Constant 1,09 2,01 -3,134** -2,892** -0,0052

(0,044) (0,034) -56,7%

Source: Pooled Microcensus Scientific Use Files320@04

Interestingly, the test for the difference in tloefficient effect (the interaction effect between
gender and male-dominated fields of study is tels&zd) is significant. This implies that

women trained in a male-dominated apprenticeskid tend to become self-employed more
often than their male counterparts from the sanpeeagiceship field, a result which could be

attributed to the discrimination of women in mateydnated apprenticeship fields.

The results from the Blinder-Oaxaca decompositisn andicate that the gender gap in entry
into self-employment cannot be fully explained hg thoice of the apprenticeship training.
Only 28% of the gender-specific difference in satiployment can be attributed to the choice
of a female-dominated apprenticeship training. @& dther hand, male-dominated field of
apprenticeship trained for are more favorable fomen’s entry into self-employment (to

84%), a result which even increases the gendemgsglf-employment.

Even more promising is the focus on the mechanesssciated with occupations trained for
which are responsible for women’s and men’s vargelj-employment rates. In Tableits
could be shown that roughly the same factors whrelhresponsible for the gender gap in self-
employment rates among academics explain the ggagem self-employment among non-
academics. More specifically, age has a curvilinedationship with the entry into self-

employment for non-academics as well. The presefgeung children (up to 3 year old) has
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a negative impact on the transition into self-ergpient for (female) non-academics. Analo-
gous to the results for female academics, the appeship fields specific percentage of the
employees in the public sector is negatively linkedelf-employment. By the same token,
high labor market risks (measured by the percentdgamployees with fixed term employ-

ment contracts, i.e. contracts with a limited diorgt are positively associated with self-

employment rates among non-academics. Nearly edletfindings could be supported for the
sub-population of male non-academics and male atiadeexcept for the effect of appren-
ticeship field specific unemployment rates. Finatlye effect of clerical work and trade (fe-
male dominated fields of activity) on the entryoirgelf-employment is negative. In the same
vein, there are also male-dominated fields of #@gtisuch as driving, packing and loading

which are also negatively associated with the tti@msinto self-employment.

Table 5. Results of Multilevel Analyses for Entry Into Self-Employment
(non-academic education)

(1) (2) Differc(esn)ces in
Female Male Coefficients
Level 1: Individual variables
age 0,161** 0,132** 0,056
(0,034) (0,025) (0,046)
age squared -0,002** -0,002** -0,001
(0,0004) (0,0003) (0,001)
children (< 3 Years) -0,617** -0,062 -0,712**
(0,174) (0,106) (0,221)
spouse -0,248** -0,008 -0,211
(0,087) (0,068) (0,121)
Level 2: Field of study variables
Office work and trade -0,010* -0,001 0,003*
(0,005) (0,005) (0,007)
Education and health care -0,004 0,001 0,007
(0,005) (0,005) (0,006)
Machine (and other) operators -0,007 -0,044** 0,046
(0,025) (0,009) (0,022)
Driving, packing, loading -0,049* -0,025** -0,014
(0,025) (0,007) (0,021)
Fixed-term contract 0,054* 0,019 0,006
(0,026) (0,024) (0,007)
Public sector -0,024** -0,027** 0,044
(0,006) (0,005) (0,035)
Unemployment -0,019 0,022 -0,015
(0,019) (0,013) (0,020)
Constant -5,492** -4,340** -3,587
(0,838) (0,635) (0,694)

Source: Pooled Microcensus Scientific Use Files322004
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Working as Solo Self-Employed or Employer ? Perfor mance Differences of Female and
Male business starter with Tertiary Degree

Next, gender-specific differences in a performamtated indicator capturing the extent to
which female and male self-employed tend to workas self-employed versus employer
are examined.

Table 6a. Share of Solo Self-Employment by Field of Study (tertiary education)

Female Male

Integrated dominated  dominated Total
Female 69,5 89,3 66,0 76,0
Male 57,9 74,7 67,9 62,6
Male / Female
Odds-Ratio 1,66 2,82 0,92 1,89

Source: Pooled Microcensus Scientific Use Files02@003, 2004

The vast majority of self-employed women and mes @wvn-account workers (or the so-
called “solo self-employed”, see more on this topycLeicht 2000), i.e. they do not have
(paid) employees. More specifically, the level efmfale own-account workers (76.0%) is
considerably higher than that of male own-accouatkers (62.6%). In other words, the
odds-ratio is 1.89, which implies that the probi&pibf setting up an enterprise without em-
ployees is higher for women by 89% than for menth&tsame time, considerable differences
are found among female self-employed accordingpeéd field of study and the probability of
working without employees. The highest share ofual®®% of all solo self-employed is
found among women graduated from a female-dominiédi of study. This outweighs the
percentage of female graduates from either an rated field of study which have become
self-employed (69.5%) or graduates from a male-dabed field of study which entered self-
employment (66%) by more than 20% points. Additlgnahe differences in the chosen
fields of study and their consequences for solbesaployment are also salient between the
two genders.

Table 6b: Non-linear decomposition of the gender gap in solo-self-employment

Endowment
Coef. Std. Err. z Effect (in%)
Female
dominated 0,0440 0,0048 9,08 32,8
Male -0,0138 0,0039 -3,58 -10,3
dominated

Source: Pooled Microcensus Scientific Use File02@003,2004

The Blinder-Oaxaca decomposition shows that thelgespecific segregation in the choice

of field of study contributes to a certain degreetlie higher solo-self-employment rates
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among female entrepreneurs (compared to male eatreqrs), thus explaining the gender
differences to 32,8% points. However, one has tosicer that graduates from male-
dominated fields of study also become solo-selfleygdl significantly more often than

graduates from integrated fields of study.

Table 7. Logit Estimation of Starting a New Business With or Without Employees

Female Male gf?gggr(?r?(;)t)
Age ,222% , 222 %% 26,4
Age squared -0,003 -,0028*** 17,1
Children (< 3 years) 0,588 0,266 2.6
Spouse 0,372 JAT5%* 6,0
Management 1,007* 1,328*** 11,9
Catering 1,535 0,545 2,0
Teaching -2,164%** -2,406%** 10,9
Counseling -1,678*** -1,133%** 5,2
Writing / Arts /Entertainment -2,242%** -2,599%** 21,9
Constant -6,044** -5,327*** Explaind: 51,0

Source: Pooled Microcensus Scientific Use Files02@003,2004

Next, the results from a binary logit model on texision to work as solo self-employed
(versus employer) are discussed. It could be shibnhthe age of new entrepreneurs is in-
deed an important factor which explains the prdidgbof working as solo self-employed
(versus employer). The older the new entreprenaga(dless of gender) is, the more likely
that he or she establishes an enterprise withoptoy@es. However, this tendency holds true
both for very young respondents and those of addiage. A central explanatory factor of
the probability of working as solo self-employedtli® inherent characteristics of fields of
activity (in this case, fields of activity are maesd directly). For instance, solo self-
employment is common for fields of activity such ,&saching”, “counseling” as well as
»arts, journalism and entertainment.”

On the other hand, new entrepreneurs are morey ltkehave paid employees, if they deal
with “management-related tasks” (as a field of\att). While the family (children and part-

ner) is not of importance for women’s solo-self-émyment, it has an effect on men’s solo
self-employment. More specifically, men tend toabish new businesses and hire employ-
ees, if they have a partner who supports them. Yelard to the “endowments” effects, 22%
points of the gender-specific differences in soédf-employment can be traced back to
women’s higher presence in occupational fields agharts, journalism and entertainment®.
Similarly, a high percentage of women in “teachiexplains another 11% points difference

of solo self-employment between women and men.lligina high share of men working in



35

management related current occupations explainthan®2% points difference of women'’s

higher propensity to work as own account workers.

SUMMARY & CONCLUSION

This study has drawn on several stylized facts fi@emale entrepreneurship that (first)
women are significantly less likely to become gmtemeurs than men and that (second)
women-owned enterprises are smaller than men-ownéerprises and that (third) women
entrepreneurs (in comparison to men entreprenauesijkely to establish their enterprises in
marginal fields.

Although gender-specific analyses are rather sca@ermany, the bulk of international stud-
ies on women’s entrepreneurship has been significgrowing for recent years. With regard
to the latter, prior work has often usgender-specific occupational and industrial segrega
tions as underlying factors of the gender-specific ddfees in (both entry into and perform-
ance in) self-employment. In this context, it hagio found that women are more likely to
enter highly segregated occupations and industrisslf-employment than men. Moreover, it
has been established thedmen employeese likely to be found ihighly segregated occu-
pations and industriesa fact which explains their lower inclination eihtering self-
employment. Besides, it has often been assumedhegender-specific segregation in the
fields of study and apprenticeship trainirgga factor which pre-determines gender specific
segregation in self-employment. Summing up, priorknhas argued that female-dominated
occupations and industries are less favorable étin lvomen’s entry into self-employment
and their performance related indicators (e.g. isahability, employment growth) in entre-

preneurship.

To our knowledge, however, no studies exist whiakiehexplored the association between
gender-specific segregation in fields of study gedder segregation in the dependent em-
ployment (on the one hand), and women’s and manmtiy énto self-employment as well as
gender-specific segregation in self-employment {fo& other). Moreover, prior work has
failed to examinavhy exactlyare the so-called female-dominated occupationsirahgstries
less favorable for (the entry into and performamgeself-employment. Put differently, no

solid explanations are given for the understandinthe mechanismsinderlying the unfavor-
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able impact of female-dominated occupations, intestas well as fields of study on
women’s subsequent entry into and performanceeeiadicators in self-employment.

Against this background, this study has set outttjective to fill in gap and provide expla-
nations for understanding the consequences of ¢heley-specific segregation in the labor
market on both the entry into and performance iflesaployment.

This study draws on several Microcensus ScientiBe Files from 2000, 2003 and 2004. To
isolate the effects of the fields of study and apgiceship training on self-employment, sepa-
rate analyses are conducted for the responderdsiaed from a high school and their coun-

terparts having finished apprenticeship trainingifh is below the tertiary level).

A surprisingly low gender gap in self-employmenulcbbe found for academics. More spe-
cifically, the probability of establishing an ownterprise is only 25% points higher for male
academics than for their female counterparts. Appglyhe construct of “female-dominated
occupations” from the research on segregationhyipethesis could be supported that women
(and men) graduated from a female-dominated fiélstudy have worse chances for becom-
ing self-employed than their counterparts gradufaa integrated fields of study, a finding
which is remarkably true also for non-academicsweler, the answer to the question
whether the gender-specific differences in selfdeypent rates, i.e. the so-called “gender
gap”, can solely be attributed to women’s and melifierent choices of fields of study, is a
definite “no”. It is not only female dominated fisl of study which are found to be unfavor-
able for the transition into self-employment, bisbamale dominated ones.

Using a hierarchical linear model (multi-level aysa$) (Raudenbush & Bryk 1992), this
study has further explored the characteristicho$e¢ fields of study which are positively or,
in contrast, negatively associated with women’syemito self-employment. The results have
shown that gender-specific differences in self-eymient could be traced back to two fac-
tors. First, women’s under-representation in sgipyment is associated with the fact that a
high percentage of women graduated from a femateirtied field of study end up in the
public sector which has been shown to be a pitballentrepreneurship. Second, also family
relevant factors play a role. In this context, éxéstence of young children in one’s family
has an adverse impact on the mother’s inclinatiohecome self-employed, while it has no

impact on the father’s decision to become self-eygud.
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Moreover, the hypothesis that women tend to ocagpyice sector jobs, such as social, edu-
cational and medical services, could not be subatad (at least) for female academics. Fi-
nally, another factor has been proven to be higalgvant for self-employment. More ex-
actly, labor markets risks, e.g. the risk of beammunemployed or receiving a fixed term
contract in the dependent employment, which arecast®d with the choice of a specific field
of study have a significant impact on the probapiif becoming self-employed. The higher
the unemployment rate associated with having gtadutom a specific field of study, the
higher one’s inclination to become self-employeg.tBe same token, the higher the share of
respondents graduated from a specific field of ywtrad working on a fixed contract basis in
the dependent employment, the higher the self-eynpdat rate in this specific field of study.
Summing briefly up, these results make thus clear & high percentage of female and male
self-employed are the so-called “necessity-basddemeneurs” (Global Entrepreneurship
Monitor 2004), who are actually pushed into selipsgment in face of high labor market

risks in the dependent employment.

To a large extent, the results are identicalnfon-academigsalthough the gender gap is sig-
nificantly higher among the latter. More specifigabublic sector and the reconciliation of
family and work are shown to be factors which ekptae gender-specific deviations in self-
employment both for academics and non-academiosila8ly, apprenticeship field specific

labor markets risks which are associated with waylan a fixed term employment basis also

explain women’s choice to become self-employed.

However, also differences in the determinants ¢ffesaployment could be found for non-
academics and academics. The hypothesis that fedoaienated occupations do not provide
resources (e.g. entrepreneurial skills) which aveial for the transition into self-employment
could be supported for clerical work and tradef{elsls of activity). On the other hand, no
effect could be isolated for “nursing and healttviees”. Moreover, another interesting result
is that also male-dominated fields of activity swh“operating and monitoring machines”

are identified which are negatively associated withentry into self-employment.

Apart from investigating women's and men's enttg self-employment quantitatively ( and
thus employing ,the more, the better, approach reinoting entrepreneurship), it is striking
to gain knowledge on qualitative aspects of enaepurship. Against this background, this

study has set out to examine a qualitative (perémiee-oriented) dimension of women's and
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men's entrepreneurship, examining the extent tclwivomen and men entrepreneurs tend to
work as own-account workers ("solo self-employeedjsus employers. In this context, the
aim of this study was to investigate whether wosiehbice of field of study has a significant
effect on the type of enterprises (own-account worlersus "employer") they establish. Re-
sults show that the majority of women entrepren€86) and men entrepreneurs (63%) are
the so-called solo self-employed. At the same tisngnificant differences among new busi-
nesses by fields of study are found. For instatieeproportion of female solo self-employed
among those graduated from a female-dominated dektudy is with 89,3% disproportion-
ately higher than the average of all female selpleyed. The Blinder-Oaxaca decomposition
makes clear that the gender-specific differencefields of study explain to 33% women'
higher propensity to work as own-account workersing a binary logit model, other factors
which underlie women's and men's choice of solbesaployment over the decision to work
as employers have been examined. It could be edtaedl that the choice of solo self-
employment goes along with fields of activity whiake either functionally or symbolically
attributed to women and are either person- or seroriented. More specifically, fields of
activity which refer to "teaching” and "counselinggs well as "arts, journalism and other en-
tertaining tasks" are most likely to be performguasblo self-employed. All in all, more than
50% of female and male differences in the probighdf being a solo self-employed (versus

an employer) can be explained by women's and rdéfésent choices of fields of activity.

Concluding, this study has shed some light on #tationship between fields of study and
occupations trained for, on the one hand, and the énto self-employment, on the other.

One of the most important contributions of thisdstis that is has tried to explain the mecha-
nisms which underlie the association between fieldstudy (and apprenticeship fields) and
the transition into self-employment for women andnnemployees. A further advantage of
this study is that it has employed advanced sizdistnethods of analysis such as multi-level
hierarchical linear models and the Blinder-Oaxaeeothposition. It could be shown that nei-
ther female- nor male-dominated fields of study apgrenticeship fields are favorable for
starting one’s own business. Instead, it has beend that it is integrated fields of study and
apprenticeship fields which are hothouses for egiployment. Also, the positive association
between fields of study (and apprenticeship fieldsjl performance in self-employment
(measured by the number of employees) has beetastiated empirically. One of the impli-

cations for future research is therefore to explbee characteristics of integrated fields of
study (such as human medicine, business admimistrand law) and the reasons why they
exactly provide favorable environments for bothrgand performance in entrepreneurship.
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APPENDI X

Figurel: Female Employees with Tertiary Degree by Field of Study and Sector of Employment

100% 7
90% -
80%
70% A
60% -

Sector of

69,3
Employment

50% -
40% A Self-employed

30% 1 O Public Sector

20%
10% A
0%

Female dom Mixed Male dom
Field of Study

B Private Sector

Source: Pooled Microcensus Scientific Use Files3Z2004

Figure 2: Female Founder by Field of Study and Current Occupation in Self-Employment
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