The coming of age of the academic career:

Differentiation and professionalization of German academic
positions from the 19" century to the present

Cathelijn J.F. Waaijer
Centre for Science and Technology Studies, Leideneaysity, Leiden, The Netherlands

Address: Centre for Science and Technology Stu@i@shox 905, 2300 AX, Leiden, The

Netherlands, tel. +31 71 527 6072, fax. +31 52713@inail: cathelijnwaaijer@gmail.com

The final version of this paper has been publishddinerva (2015), 53(1): 43-67. The final

publication is available at Springer via http:/fb.org/10.1007/s11024-014-9264-z.



Abstract

In modern academic career systems there are anargber of entry positions, much smaller
numbers of intermediate positions, and still fefdk professorships. We examine how this
system has developed in Germany, the country wtlegemodern academic system was
introduced, tracing the historical development ofidemic positions since the early™9
century. We show both a differentiation and prafasalization. At first, professorships and
private lecturer positions were the only formal iposs, but later, lower formal academic
positions emerged. Over the whole period, the sbareigher academic positions steadily
decreased. This differentiation process was closaynected to professionalization:
remuneration through salaries was extended frorfegsors to almost everyone working in
the German academic system. We propose that theegsoof differentiation and
professionalization was induced by the expansiah democratization of higher education.
Finally, our study shows that the opportunities RItDs to obtain salaried (post-)doctoral
positions have increased since the 1950s. On ther dtand, opportunities for PhDs to
become a professor or obtain another tenured job dacreased since the 1980s due to a

slowdown of higher education expansion.
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Introduction: many are called but few are chosen'?

When university graduates seek to pursue a careaciencd they are faced with the
pyramidal structure of academic positions: a largmber of PhD candidates at the base and
only a few professorates at the top. In most caemitrgraduates start their careers in
“apprenticeships”, first as PhD candidates and lasepostdoctoral researchers, during which
they are more or less considered to be “qualifyiag/scientists (and in many systems seen as
students during the PhD period; Singer 2000; Tagi@eil). During this period they are
typically on scholarships or temporary employmemnttacts. However, even when
considered as students, they do account for a lahgee of scientific output (Whitley
1984.62-64; Lariviere 2012). After this probatiopgreriod, postdoctoral researchers may
obtain a permanent position if successful andpbst is available (Dooris and Guidos 2006).
This means university graduates aspiring to an exoad career can be employed on
temporary contracts for more than ten years: finsp to five or more years as a PhD
candidate, and then for up to five years or mora pgstdoctoral researcher (Nerad and Cerny

1999).

Researchers and policymakers identify problemsrdiga current academic careers with a
high level of consensus, notably the small numidePitD candidates eventually becoming
tenured staff at academic institutions and the Igrgbationary periods (Konsortium
Bundesbericht Wissenschaftlicher Nachwuchs 2013aia2013). To put it another way:
“many are called but few are chosénA commonly stated sentiment is that it has become

more difficult to obtain professorships becauserthember has decreased compared to the

! Part of the material presented in this paper leas presented in conference papers at the 14tmatienal
Society of Scientometrics and Informetrics Confere(16-18 July 2013, Vienna, Austria) and the 28t&nce
and Technology Indicators Conference (4-6 Septe20#8), and included in their Conference Proceexding
2 Matthew 22:14 (King James Bible).

% In an Anglo-Saxon context, the word “science” doesrefer to disciplines such as mathematics,reseging
and the humanities. Following the German traditige,will use “science” like the more genevslissenschaft
which does include these fields.



number of PhD positions, i.e., the academic capgeamid has become narrower at the top

and broader at the base.

However, these statements refer to recent decdaefully understand why the academic
career system is as it is, we need to look badkéurand trace how academic careers have
changed with regard to numbers of different posgi@nd their characteristics, e.g., their
associated employment conditions. This enablesoudetermine whether the pyramidal

structure has indeed become flatter, making it nddffeeult to obtain a professorate.

First, we consider what an academic career is,ithgoét the literature on jobs, occupations,
professions and careers, and introduce a stylizeense of the academic career. Second, we
provide more background information regarding Gerynahe country we investigate in this
paper, and describe its current academic caretemnsyd hird, we describe the differentiation
of academic positions in Germany from the beginniofgthe 19" century and the
developments that led to this differentiation. Rbuwe describe the professionalization of the
academic career in Germany from just before tH& dghtury and specifically focus on the
recent increase in temporary positions. We showt tlize differentiation and
professionalization are likely due to expansiond(amore specifically democratization) of
higher education. Finally, we investigate the aocaidecareer opportunities for PhD graduates
by looking at the number of academic positions lakée to them at German universities and
show that the opportunities to become a professoeased from 1953 until 1965, but have
decreased ever since. We show that opportunitiegbtain higher, permanent, academic
positions are correlated with higher education espm: they increase when growth of higher

education is large, but decrease when growth sttoms).



Concepts: what is an academic career?

Literature: jobs, occupation, professions, and careers

In the International Standard Classification of Quations (ISCO-88) a job is defined as “a
set of tasks and duties performed, or meant toeonmned, by one person, including for an
employer or in self employment”, and an occupaasria set of jobs whose main tasks and
duties are characterized by a high degree of gityila(International Labour Organization
2012). ISCO-88 classifies occupations accordingkidl level and specialization, but not
according to job titles. For example, because tki# specialization (e.g., the field of
knowledge required) of a full professor in chenyisg different from the skill specialization
of a full professor in anthropology, the two arsigsed to different occupational groups. This
means we cannot describe the development of areaagbosition as the development of an
occupation(as defined by ISCO-88), because even when acadasitions carry the same

job title, they may belong to different occupations

Another classification method is the grouping dfganto professionsDefining professions

may be done according to various approaches (Sekem2006): a trait catalogue approach
(e.g., Goode 1961; Barber 1963), a functionaligtregch (e.g., Parsons 1959), a power
approach (e.g., Johnson 1972; Larson 1977; Abl#88) an interactionist approach (e.g.,
Hughes 1963), or a systems theory approach (dighw&h 1987). However, no consensus in
the professions literature exists as to the metifadelineating the academic profession, and
even as to whether academic work actually conestat profession (Stichweh 1987; Glaser
2012). Therefore, in this study we will not examthe development of academic jobs as the
development of @rofession(or multiple professions), but instead we willar@cademic jobs

as formal or informapositionsand will classify them according to their jobesil



Job titles send a signal about the career stagedandual is in. A career may be defined as
“a process of development of the employee alon@th pf experience and jobs in one or
more organizations” (Baruch and Rosenstein 1992:4#& traditional view of careers is that
of vertical movement through a rigid, well-definegstem within one organization, but over
the past decades, as careers have become morectn@kr models that are more dynamic
and multidirectional have been proposed, both vatiard to the position on the career ladder
and between different organizations (Peiperl ancu@a1997; Baruch 2004). In contrast to
careers in many sectors, careers in academia amlyustill quite linear with regard to
positions — one typically enters at a young ageksas an “apprentice” and tries to move up
the career ladder, i.e., obtain a position consii¢o be higher. Most researchers who do not
succeed in moving up leave academia to work in herotsector. Horizontal, inter-
organizational mobility is quite high; especiallyh@n transitioning from the PhD to the
postdoctoral phase, researchers are expected ngelastitutions and preferably even work

abroad (Enders and Kaulisch 2006; Ackers 2008).

Structure of academic careers

In this paper we consider the structure of car@emcademic research, that is, research in
public institutes. Most academic research takesepia (research) universities, but it may also
occur in institutes of scientific societies, e.the GermanMax-Planck-Gesellschafand
Fraunhofer-GesellschaftKreckel et al. 2008:65-72). However, since maoateer systems
within such institutes are based on those of usities, we will focus here on university
career systems. As a point of departure, the arphedf the modern academic career,
particularly in the US, is shown in Figure 1. Itaa hierarchical picture of five university
positions with associated characteristics. Thigswhis not a realistic depiction of the actual
occurrence of academic positions, but is the stgpezal image of academic careers that

many, even experts on academic careers, have th (Agademic Careers Observatory 2010).



As such, it does not model positions of all leadsogentific countries or periods, omits some
very important characteristics, such as when tensirgranted, when one is allowed to
supervise students, when one is allowed to pursgsown research line, etcetera. The
complicating aspects of the archetypical schemelea#t with in the scheme in Figure 2. The
latter makes explicit four important aspects of #vademic career. how scientists perform
research, the extent to which they have to atti@utling, the control they have over their
scientific activities and over resources (similarwhitley’s notion of control, cf. Whitley
1984:227-234, and his notion of “protected spacé’,Whitley 2012), and their terms of
employment. These are all broken down into multgilaracteristics. In addition, we sketch
how we expect these characteristics to progresaglartypical academic career. Progression
in these dimensions is not necessarily uniform dan differ between career systems. In
principle, each of the characteristics is neededassify an academic position: salary, tenure,
degree of independence, degree of supervision vexteor given, etcetera. Therefore,
academic career systems of different countriedjtumss, or scientific fields can only be
compared using a multidimensional approach. Intm@chowever, it is impossible to collect
quantitative information for long periods on eaéhh@ characteristics concerned. Instead, the
scheme must be borne in mind when collecting aralyaimg the data that are actually
available. These data, supplemented where necebgagualitative historical information,
then serve as proxies for the characteristics Uyidgracademic careers in Figure 2. With this
approach, it turns out that a fairly good pictuneeeges of the German career structure from

the 19" century until the present.



The German career system

Why Germany?

Germany is one of the leading countries in scieammktechnology (S&T), spending 2.82% of
its gross domestic product on research and devaoprfR&D) in 2009 (OECD 2009),
having the fourth largest number of scientific pcdiions based on the total number of
citable publications in the Web of Science datala&®11 (own calculations), and having 39
universities in the top 500 research universitesaasured by the Leiden 2011/2012 ranking
(Centre for Science and Technology Studies 2012¢. German career system is even more
interesting to study because of its historical dgwment and the influence it has had on
academic career systems across the globe. Theptarfdde research university originates in
Prussia, from linguist, philosopher and governnwdfitial Wilhelm von Humboldt. Before
the 19" century, teaching students was the primary foéumiversities. Humboldt introduced

a model of higher education with unity of reseaacid teaching at its core. Humboldt's idea
was that students should not merely study exidtmmgvledge, but should perform scientific
work themselves, under the supervision of acadstait. Whereas the universities’ focus had
been to disseminate existing scientific knowledgeijr focus was now on staff and students
working to increase scientific knowledge (Gelle@93:7-9). The Humboldtian university
model would be adopted by many countries and isntleeel on which current research

universities are based.

The focus on science at German universities hasylisontributed to Germany becoming the
leading country in chemistry, physics and medidnoen the 19 century until the end of the

Weimar Republic in 1933. An example of the Germamithance in science is that between
1901 and 1932 Germany was leading in the numbslobkl prizes for the sciences — a total
of 32. Like the United States from the midtf‘Zcﬁlentury, Germany was the country to move to

in order to work at the most prestigious instituféaylor et al. 2008). It seems likely that its
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proven success and influence on foreign scientiside the German academic career system a

standard for other countries.

The present system

A minor difficulty in studying the German system ian international context is
terminological, as no standard translations of Gerfob titles into English exist. In Table 1
we give an overview of the English terms we usederman positions as well as descriptions
of them. Roughly four different types can be dgtished in the German academic career
system: professors, lecturers, university teachars research affiliates and assistants.
Professorships (including ordinary, extraordinanyg junior professorships) are characterized
by their independent research and teaching. Lastpesitions just below the professorship)
in practice also fulfil their research and teachiagks independently, but do not hold the
professorial title. University teachers have a focus on teaching aedfien employed part-
time. Finally, research affiliates and assistants r@searchers who do not set their own
research agendas, but rather assist “their” profess the realization of the professors’

research lines (Kreckel et al. 2008:51).

Professorships are the highest academic positiwitisin this group full professorships are
considered to be highest, followed by extraordinagfessorships and junior professorships.
Professors have much influence over the researehdagof their groups, implying that the
current German system can be qualified as beinty fhierarchical. The largest group of
academics is lowest in rank: research affiliates @agsistants. The difference between the two
positions is that affiliates are employed full-tinvehereas assistants are typically employed
part-time and expected to work on their PhDs fa tbmainder of the time. Together, the

affiliates and assistants make up the early-caeientists, who are considered to be training

* However, strictly speaking, only researchers eptofessors group perform research and teaching
independently according to German higher educdéien(Hochschulrahmengese§43).



to obtain professorships themselves (Kreckel 20A2ademic careers typically start with a
period as a PhD candidat®dktorand®, for whom a variety of positions and remunerations
exist. In the natural sciences, PhD candidatesllyduae a position as a research or teaching
assistant, or research affiliate. In the humaniéied social sciences on the other hand, the
percentage of PhD candidates on a scholarship em @sthout any financial allowance is

much higher (Fral3dorf et al. 2012).

After the PhD, researchers can obtain positiongpastdoctoral) research affiliates (the
designation for doctoral and postdoctoral reseaftliates is the samewissenschatftliche
Mitarbeiter).® Postdoctoral research affiliate positions are rofiesed to work on a
Habilitation, a “second dissertation”. Researchers who havairgdat this are referred to as
private lecturersHrivatdozentep Historically, theHabilitation was required to obtain the
venia legendithe formal right to teach at universities, whigas needed until the end of the
20" century to become a full professor. In the presemtury an attempt has been made to
reduce the role of thélabilitation (bringing the system in line with other countrids)
introducing junior professorships (Bohmer and vaoa 2009). With a junior professorship,
scientists with a PhD can set up their own resegronp and research line without having
obtained theHabilitation. In addition to professorships, so-called “hahikd scientists” may

be employed as lecturers or university teachers.

The employment conditions of the different positiarary; professors are typically employed
on permanent contracts (with the exception of jupifessors), whereas almost all research
assistants and affiliates are employed on tempaocantracts (Kreckel et al. 2008:45,51).

Lecturers and university teachers may be employeeitber type of contract.

® The German translation for a female PhD candigab®ktorandin For the sake of brevity, we will use
masculine forms of German terms throughout the text

® According to the German law on academic employriiéfissenschaftszeitvertragsges2@f?7), a researcher
can be employed on a temporary contract (as rasedfitate or assistant) for up to six years befand also up
to six years after the PhD (nine for medicine). ldwer, positions paid by third-party funding are rape from
these regulations.
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Differentiation of academic positions

From the mid-19 century quantitative data on academic positiorsazailable for Germany.
However, the quantitative studies employ differemgthodologies, especially in how they
define groups of scientists. Various reasons fese¢hdifferences exist: the focus of the study
(e.g., focus on professors or a broader scope dmguother positions), the existence of
positions (thus, junior professorships are a repbenomenon), and methodological choices
(e.g., are ordinary and extraordinary professomspked together or broken down into two
separate groups?). We focus on “the big picturel’ sicetch developments in academic career
systems with such data as are available. We contpiasatitative data on academic positions

from various sources with qualitative scientifi@fature on the history of academic careers.

Differentiation before WWI|

At the top of the 18-century hierarchy of official academic positionsre/the professors: the
ordinary professor ofdentlicher offentlicher Professoor Ordinarius) and extraordinary
professor §u3erordentlicher Professarr Extraordinariug. The difference between the two
is that the ordinary professor held a professoci@hir in a broad subject, whereas an
extraordinary professor did not hold a chair anplicgily worked on a narrower subject

(Eulenburg 1908:55-60).

A third academic position in f9century universities was that of private lecturer
(Privatdozent. Private lecturers were non-professorial acadengiving lectures and

performing research independently (Busch 1963).rikape lecturer could be promoted to
extraordinary professor or directly to ordinaryfessor. An extraordinary professor could fill
that position for his entire career, but could diter be promoted to ordinary professor. As
these customs show, ordinary professorships wensidered to be higher positions than
extraordinary professorships (Eulenburg 1908:51n vBerber 1956:102-111). Some

extraordinary professors received remuneration fittva university, whereas others only
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received a professorial title by appointment asaextiinary professor (Eulenburg 1908:3-4;
von Ferber 1956:46). From the 1920s, an explicdtinttion was made between paid
(planmaRige and non-paid, “honorary’a(iRerplanmafiigeextraordinary professorships (von

Ferber 1956:22,82), which is reflected in univgrsitnployee statistics.

Another category of employees was research aswsgaissenschaftliche AssistenieiVe
now associate these assistantships with “appreshijge positions for scientists at the
beginning of their careers. However, originallygash assistants were literally employed as
assistants to professors. As described above, enHbmboldtian model, education by
experimental work was considered vital for studeAts assistant’s job consisted of aiding
experimental demonstrations by professors durintutes and of facilitating and performing
experimental work for their professors. In addifisapporting personnel such as librarians
and museum curators were given assistant positfover. time, a so-called “assistant career”
developed. This tiered career ladder consistetirettpositions called®12" and & research
assistant, which could be obtained based on ages yé service, and merit (Bock 1972:120-
121). Assistantships could become holding posBeWahrungsaufstiegg”for researchers
who had not been able to obtain a higher positespie excellent work, and even sometimes
unofficially functioned as department heads (Bo®K22127). This shows that the academic
career structure at that time did not necessaeifleat the seniority and responsibilities of
German academics. Immediately after WWI, a discussegarding the role of the assistant
position arose. Following this discussion, a ddfdration was made between more
permanent positions for scientifically establishgukcialists and positions for those still
gualifying as a scientist (Bock 1972:187,221-22B)is meant the formal introduction of
positions for scientific “apprentices” and a mooenhalized career system, with the positions

assistant — private lecturer — professor comprigsgtages (Busch 1963).
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To the best of our knowledge, the first study ombars of different academic positions was
performed by Christian von Ferber, who investigdtesl German academic career system as
it developed from 1864 until 1953 (von Ferber 1936¢ counted the numbers of different
types of professors, (private) lecturers, and usitae teachers at eleven time-points.
Unfortunately, his data do not include numbers efspns working to obtain a PhD or a
Habilitation, probably because such individuals would stillcbesidered to be “qualifying”

to become a scientist, i.e., obtain tkenia legendi for a major part of this period.
Nevertheless, his study reveals some very inteigstevelopments in the shares of academic

positions.

Most notably he shows that the proportion of ordinarofessors had steadily decreased from
half of all academic employees in 1864 to approxatya25% by 1953 (Fig. 3). From 1864
until 1910 there was an increase in the share iwafer lecturers, but after this period it
decreased again, falling below the 1864 proportidhe line showing the share of
extraordinary professors is uneven as well; it sstgythe share of extraordinary professors
remained stable until 1920, but had increased dieatly by 1931. A possible explanation
could be that honorary, non-paid extraordinary ggebrships, which used to be grouped with
paid extraordinary professorships, were explicitigasured for the first time around 1930;
after World War 1l the proportion had decreasediragia the whole period of von Ferber’s
study, the position with the largest increase iarehwas that of university teachers. This
group, however, is a fairly heterogeneous groupsisting of university teachers paid on a
contractual basis, part-time professors and releeamdidate’s so it is difficult to say

definitively which subgroup or subgroups contritelite the increase.

"Von Ferber referred to them agdndidaten der wissenschaftlichen Forschiymghich most likely indicates
researchers working onHabilitation.
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The main trend in these figures (already noted bg-Bavid and Zloczower [1961]) is that
the share of ordinary professorships declined, edsepther positions below the professorship
(private lecturers, extraordinary professors andhederogeneous group of [part-time]
university teachers and scientists) grew. Our amslshows that different positions took turns

“filling the gap” left by the relative decreaseardinary professorships.

The conclusion that positions below the professprdiecame more prevalent is further
supported by von Ferber’s analysis of the relativenbers of private lecturer positions and
non-paid extraordinary professorships in comparisothe numbers of the ordinary and paid
extraordinary professorships. The analysis showasttie relative number of private lecturers
and non-paid extraordinary professors increasednatiaally over time, especially in

medicine and the natural sciences (Fig. 4).

Differentiation after WWII

To investigate the distribution of academic posisidrom around 1950 until now, we turn to
publications on this subject by the German FedeSttistical Office $tatistisches
Bundesan)t published from 1952 (Statistisches Bundesamt 19986; 1969; 1976; 1982;
1992b; 2001; 2004b; 2011). They not only contam nlambers of professors, lecturers, and
university teachers, but also of other universityptoyees. This means that data on research
affiliates and assistants can now be incorporateéd our analysis. A limitation of these
publications is that their classification of acadesrhas changed over the years due to the fact
that designations and job descriptions have chantiesl makes it difficult to track the
development of specific positions. Therefore, wevstdifferences in the academic career
system by showing the development of the four gsoap positions we discussed above:
professorships (ordinary, extraordinary, and junjamofessorships), lecturer positions,

university teacher positions, and research affiland assistant positions. An overview of all
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current academic positions as distinguished byGkeeman Federal Statistical Office and a
description of these positions is given in Suppletay Table 1; a complete overview of
numbers and classification of positions throughthg 1953-2010 period is provided in

Supplementary Table 2.

These data show that the relative number of profekfps (ordinary, extraordinary, and
junior) declined even further from close to 30%lBb3 to approximately 10% in 2010. This
decline is due to the appointment of a large nunolbeesearch affiliates and assistants; their
percentage rose from about 40% to almost 70% @&)igln addition, the share of lecturers
declined. The share of university teachers remastaiole over this period (except for a dip in
the 1960s). In conclusion, the current German avadeareer system of research positions is
characterized by a small top of professorships,ifé@rmediate positions, and a broad base of

junior research positions.

Conclusions and possible causes

It is quite clear from the above description the stereotypical academic career of Figure 1
cannot be used to describe the development of dren&h career system. Instead, the more
elaborate concepts of Figure 2 are needed to uadershe available data. These data show
that from the early Tcentury on, a differentiation of formal academassitions took place.
Whereas at the beginning of the ™ @entury the only official positions had been
professorships and private lecturer positions,rlav positions such as research affiliate
arose. Furthermore, there were changes in thavelatimbers of positions — the proportion
of lower academic positions grew, whereas that leé thighest academic positions
(professorships) steadily declined. This does maessarily mean that the ratio of “trainee”
scientists to professorships increased, howevefor8ehe full formalization of PhD and

Habilitation work in research affiliate/assistant positionsesiists pursuing their PhD and
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Habilitation were already working in the science system, ohBytwere not included in

university employee statistics.

The main question arising from the continued défdration towards (formal) academic
positions for academics working onHabilitation and PhD is what could have caused this
development? The differentiation of academic posgiwas part of the exponential growth
since the 18 or 17" century in the number of people we would now salentists. This
growth led to large absolute increases in the nurnbscientists in the ¥®century, which
were especially apparent in Germany (Gascoigne :5882557)% Later, further expansion,
and importantly, democratization of higher educatecurred: the access to higher education
expanded to students from all social backgroinBsen before the beginning of the™0
century, children from middle-class families wemcreasingly enrolling at universities
(Windolf 1997:55-56). However, it was not until@aftWWWII, when the number of students at
universities grew rapidly, that more children frdower-class families started going to
university (Enders 1996:64; Windolf 1997:57). Ineti950s, the educational burden on
assistants due to the expansion of higher educhtidrbecome so great that they did not have
enough research time to pursueHabilitation. As the growing numbers of students also
meant an increase in universities’ resources, raesistants could be hired. Whereas it had
been common for professors to have one assistahemtdisposal, in the 1960s they were
able to hire two or even three (Bock 1972:194-19%us, the expansion of higher education

had led to an increased demand for academics.

Literature on organizational structure shows adaigize of organizations may be correlated

with an increased vertical span of control (Pughlel1968; Hinings and Lee 1971). Our data

® An exponential growth has also been observedémtimber of scientific papers (De la Solla Pricé3t9; van
Raan 2000).

° Defined as “external democratization”, in contrastinternal democratization”, which is employeasid
students’ involvement in university governance (iHans 2002).
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suggest a similar mechanism was at play at Germarensities. An important difference,
however, is that there was no increase in the catrpan of controper se(no additional
types of positions between professorships andaéipositions were introduced in the 1960s
and 1970s). Instead, the number of people in tleeepisting types of lower positions was
increased relative to the number of professorialtgms (also noted by Enders [1996:59-79]).
This increase in the number of researchers in yistheg types of lower positions rather than
an increase in the vertical span of control mightdoe to the traditional master-apprentice

relationship in science (Huisman et al. 2002).

Professionalization of academic positions

In addition to the differentiation of academic pimsis, a professionalization of science took
place, as research became a fully paid job overcthese of the 10 and 28' century.

Furthermore, the ways in which scientists were meenated have varied throughout this
period. In this section we show developments inpitedessionalization of academic positions

using various qualitative and quantitative sources.

Remuneration before the 19" century

Before the 19 century, across the world scientific research natsordinarily remunerated
through paid research jobs, but mostly performedimateurs who were paid through other
occupations (Ben-David 1972; Crosland 1975; Hahrb)9This is not to say these amateurs
provided sub-standard work; like Crosland in hipgyaon the professionalization of academic
careers in France, we use the terms “professi@mad™amateurish” not as an indicator of the
quality of the work but in a strictly occupatiorsgnse, i.e., being paid for scientific work or
not (cf. Crosland 1975). Furthermore, before thenEh Revolution, science and literature
were not clearly demarcated (Crosland 1975). Tise $teps towards the professionalization

of science were taken with the foundation of Acasmof Science, which gave out
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allowances to their members. However, these alloesnvere hardly sufficient to support a
family (Hahn 1975). During the French Revolutiondatime subsequent Napoleonic wars,
scientific knowledge was increasingly valued foagtical (war-time) use, and consequently,
scientific work became a fully paid job. This lemld differentiation between science on the
one hand and literature on the other. But where@hfic research in France was now more
fully recognized through paid employment, it tod&ge at other locations than the university
alone (Ben-David 1972). This was different in ther@an states, where, due to the
introduction of the research university, reseamth @aching were practised jointly within the

universities.

Professionalization from the early 19" into the 21" century

Even though all formal academic positions existatgthe beginning of the f9century
constituted “paid employment” as we define it ndmtérnational Labour Organization 1993),
the mode of remuneration and security of positisgased. Of the three official academic
positions, only ordinary professors were paid segafrom the universities. As mentioned
above, this was not always the case for extraorgipaofessors: some received salaries,
whereas for others the professorial title was ombnorary. The third position, private
lecturer, was not remunerated by the universitd&ker 1918:129-156; Ben-David and
Zloczower 1961). Instead, private lecturers werl pa a “freelance” basis through lecture
fees they had to collect directly from their stuide(\Weber 1918:129-156). All types of
academics received lecture fees (Eulenburg 1908:1Rif ordinary and paid extraordinary
professors were less dependent on them. Thus ivedgtecturer's income was variable and
uncertain. The uncertain nature of the privateulext position has even been described by
Busch (1963) as “they [the private lecturers] werae or less without rights, but they were
under great pressure to do good work as sciemtigtsas teachers. Thivatdozenterwere,

in a sense, the ‘proletarian reserve army’ serttireg’ruling class’ of full professors.” (Busch
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1963:327). By 1875, however, industrialization Had to a greater demand for highly
educated individuals in other professions and thel from which to draw professors had
shrunk. Therefore, the Prussian Minister of Eduragstablished a fund to give stipends to
private lecturers (Busch 1963). Still, accordin@tesch, private lecturers remained underpaid

as these funds were “chronically exhausted” (Busi$3:331).

The government fund was an important yet not tHg possible source of income for private
lecturers. The position of assistant, which wast firsed for employees who literally assisted
professors, later became a salaried position fienssts striving for a professorship (Bock
1972:189-190,192). As such, it was used to appuath those pursuing Habilitation and
those who had already obtained it, i.e., privattulers (Eulenburg 1908:65). Thus, a scientist
could be both private lecturer and assistant: tinefe lecturer title gave the academic right

of venia legendand the position of assistant provided remunangfusch 1963).

As described above, the position of assistant beqaore formalized after WWI. In addition,
assistants’ salaries were set out precisely (Bu€68). In contrast, the legal position of
private lecturers did not change and they did metehformal financial security. However, in
practice, by this time they were assured of a stdadome through various forms of

remuneration (Busch 1963).

In the 1960s, research affiliate positions were oy used to employ private lecturers or
scientists working on &labilitation, like before WWI (von Ferber 1956:86), but also to
employ scientists working on a PhD (Bock 1972:20%us, virtually all academic positions
became formal, salaried positions. The fact thaidamic degrees are conferred for work
performed in these paid jobs shows the dual rol¢hefresearch affiliate or assistant (cf.

Enders 1996:91): on the one hand, “qualifying” ézdime a scientist, while on the other hand
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being paid as an actual scientist, and accounting farge share of scientific output (Whitley

1984.62-64; Lariviere 2012).

Temporary contracts

As described above, the first 70 years of th® @ntury saw PhD candidates and postdoctoral
researchers increasingly becoming paid employeethedend of that period, many of them
had an employment contract. The share of permawenitacts for research affiliates differed
per scientific discipline, but in 1980 on averadgmast one-half had a permanent contract
(Table 2). After 1980, there was a change in theerodirection as the share of permanent
contracts declined. Differences in the share ofmpa@ent contracts persisted across
disciplines, but this share did decrease amond#ll1990, on average three-quarters of the
contracts were temporary. The halving of the slufingermanent contracts during the 1980s
was only the beginning. This trend has continued these days, permanent contracts for

research affiliates are a rarity (Kreckel et a0D261).

Conclusions and possible causes

The main trend in the remuneration of German academs a sustained professionalization:
whereas at the beginning of thé"@ntury professorships were the only salariedtionsi at
universities, later on positions below the profesde became paid, down to the position of
PhD candidate. Employment security varied as wa#l, private lecturers were first
remunerated on a “freelance” basis, and later tiivostipends, or, alternatively, through
employment as research assistants. On the othdr thwaereas in the years following WWII
more research affiliates were getting permanentraots, this trend has been reversed and
affiliates are increasingly employed through tenapprcontracts. This reverse trend took
place against a background of liberalization of éméire public sector, of which the main

proponents were the Reagan and Thatcher admimsisan the United States and the United
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Kingdom, but which was also followed to some extent Germany by the Kohl
administration (Engartner 2007:87-88). This libization led to an increase in temporary
contracts in the whole public sector (Hassel 20EWLjthermore, there has been an increase in
the importance of third-party fundind(jttmittel) in German science. For example, the
percentage of research affiliates paid from thiadip funding increased from 16 per cent in
1975 to 21 in 1980 and 32 in 1990 (Supplementaihylera). By 2011, one-third of the total
university budget came from third-party fundingat&tisches Bundesamt 2014). It is likely
that the increase in importance of third-party ifngdhas contributed to the increase in
temporary contracts. On the other hand, ohv@kenschaftliche Mitarbeitavith a permanent
contract in 1980, one-third was paid from thirdtpdunding, so at least during this period
third-party funding and permanent job contractsemeot mutually exclusive (Statistisches

Bundesamt 1982).

The democratization of higher education not onty te changes on thdemandside of the
academic labour market, but also to changes onstipply side, as more children from
middle- and lower-class families were going to @nsity (Windolf 1997:55-57). Following
the democratization of undergraduate educatiorinemease in the share of PhD candidates
from the middle and lower classes was to be exgedibese individuals could not easily
afford to work on their doctoral ardiabilitation dissertations unpaid, so a need developed to
compensate the lower academic ranks financiallg {ee example Bock 1972:188-89 for an
example of this reasoning). The early"2fentury saw an increase in the share of habititate
academics whose fathers had not obtained a urtivelipioma — from 9 per cent in the 1890-
1919 period to 26 after 1945 (von Ferber 1956:178)1 This process of PhD
democratization continued and by 1955 already 3%pst of all PhD graduates were from
lower- and lower middle-class families (Hartman®2®7). This share further increased to

46 in 1985. Conversely, the share of PhD gradufites the absolute upper classes
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(GroRRburgertummaking up only one-half of a per cent of the gahpopulation [Hartmann
2002:41]) had decreased from 15 in 1955 to 8 pet bg 1985. These data show that the
democratization of higher education has contributed both the differentiation and

professionalization of academic positions.

Being called and being chosen: academic career opportunities for
PhD graduates

A focal issue in academic career policy is the ilabee between the number of people
entering the scientific workforce (i.e., PhD caradas) and the number of available faculty
positions (Waaijer 2013). A common sentiment ig this more difficult for today’s new PhD
candidates to obtain a permanent faculty positiam it was a few decades ago, but hard facts
on this issue are lacking. To determine whethbag actually become more difficult, one has
to look at the supply (academic jobs) and the pgakrlemand (PhD graduates) in the
academic job market. We have calculated the ratith® numbers of different academic
positions and the number of successful PhD defe(wis interpolated data for years with
missing figuresf® We have only included positions that imply (fuihe) university
employment. For example, honorary and visiting @ssbrs, freelance teachers
(Lehrbeauftragte and research assistantgigsenschatftliche Hilfskraftewere excluded as
these are not typically positions upon which andacaic career is built (see Supplementary
Table 2 for included and excluded positions). Tagorbetween positions and finished PhDs
provides an estimate of the career opportunitieslaMe to PhD graduates: an “opportunity

ratio”. In this analysis one must take into accotinat it takes time to obtain some of the

% For the missing years, we have estimated the nurobepositions and successful PhD defences by
interpolation. l.e.x, = x; - (1 + gs_)*™!, wherex, is the number of positions at time x, is the number of
positions at the last available time-poigt,_; is the average annual growth rate in the numbepogitions
between times (subsequent available time-point) and titrgast available time-point), and— [ is the number

of years between timeand timel.
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positions. Therefore, we have compared the numbasuccessful PhD defences from one
year with the number of positions a certain numiifeyears later. First, we will show the
results of this analysis for (ordinary, extraordynand junior) professorships. Within the
investigated period, the average age at PhD graduatanged from 31.0 to 33.0
(Supplementary Table 4). Meanwhile, the average afgthose obtaining a professorship
ranged from 38.1 to 44.3 (Supplementary Table &g difference between the two is seven
to eleven years. Germany, however, has a relatlaefye number of external PhD candidates
who work on a dissertation in addition to their research jobs. This causes a relatively high
average age at PhD graduation (Kehm 2009). In wesds, external PhD candidates do not
aspire to an academic career. PhD candidates whawekm these ambitions and later become
professors, stadndfinish their PhD at an earlier age on average thartotal group of PhD
candidates. Therefore, a period of 15 years betwéEhand professorship seems reasonable.
Consequently, in the calculation of the “profeskgrsopportunity ratio” for 1953 PhD
graduates, we divided the number of professorshid®68 by the successful PhD defences
in 1953. For persons who obtained their PhDs betwlé&53 and 1965, the opportunities for
professorships had improved (Fig. 6a). Howevennftben on, opportunities have steadily

declined, and are now almost back at the immegiase-WWII level.

For the position of lecturer the situation is gusienilar. We took 10 years between PhD
graduation and becoming a lecturer. It becameivelgteasier to obtain a lecturer position
for PhD graduation from 1953 until 1965 (Fig. 6Bjom then on, opportunities decreased
again. This can be explained by the fact that lyaadly researchers are being appointed as

lecturers anymore; the position of lecturer is Imeic extinct in Germany (cf. Fig. 5).

For university teacher positions, we also assumeperod of 10 years between PhD
graduation and obtaining a position. Before 197&tistics on academic employees did not

distinguish between full-time and freelance uniitgréeachers (among which the largest
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group are thelLehrbeauftragte Therefore, we chose to analyze the data for ersity
teachers from 1975 (PhD in 1965). Their opportundtijo has fluctuated to a small extent,

but has remained relatively stable compared tofthrahe other types of positions (Fig. 6c¢).

Finally, we look at the opportunities for becomangesearch affiliate. Our analysis shows that
the opportunity ratio for affiliates has greatlgieased over the investigated period (Fig. 6d).
Unfortunately, German federal statistics do notigsiish between doctoral and postdoctoral
research affiliates. This makes it impossible tmobade whether the increase is due to
relatively more PhD candidates obtaining positicas an affiliate, more postdoctoral

researchers obtaining such positions, or a combimaf both.

A cautionary note in interpreting these resultschitbears repeating is that in Germany a PhD
not only serve as a gateway to an academic caoekralso as a degree that increases a
person’s standing in the non-university sector (§@tium Bundesbericht Wissenschattlicher
Nachwuchs 2013). An increase in the share of Pladugtes who do not aspire to a further
academic career effectively increases the careporamities for those who do. Thus, the
demandfor professorships does not have to be proportittnthe number of PhDs. Still, the
opportunity ratio serves as an indicator of shplyof career opportunities relative to all of

those who have become qualified, i.e., PhD graguate

These significant changes in the opportunitiespiagressing from PhD to higher academic
positions are highly correlated with the large @nsity expansion and subsequent slowdown
of this expansion. Figure 7 shows the growth rdtalloacademic positions per year plotted
against the opportunity ratios of the differentifioss** For all positions, an increase in the
ratios can be observed for the 1953-1975 periogmthere was a large increase in the total
number of positions. However, when growth slowedwvilo opportunities to obtain a

professorship or lecturer position decreased (Fig:b). Conversely, opportunities for
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university teacher positions remained quite stable] opportunities for research affiliate
positions mainly increased (Fig. 7c-d). This suggésat when universities undergo massive
expansion, like they did between 1961 and 1975, djyeortunity to be appointed to an
academic position increases for PhD graduateswBen this expansion slows down again,
opportunities for the higher academic positionsrei@se. Ben-David and Zlowzower (1961)
already described for Germany from thé"x@ntury until the end of WWII that in times of
large expansion, many researchers are appointe@eamanent contracts, but when the
expansion slows down, there is almost no room &w hires. Here we show that the same
holds true after WWII. Opportunities to obtain pmsis that usually entail a permanent
contract (i.e., professorships) decrease. Conwersglportunities to obtain positions that
typically entail a temporary contract (i.e., a ash affiliate position) increase, despite the
slowdown of university expansion. This suggests$ timiversities use temporary contracts as

a “coping mechanism” when their growth slows down.

Discussion and conclusions

With respect to academic careers as conceptualizEdjure 2, we can conclude that in the
19" century, official academic positions in Germanyrevenly found in what we would now
call the higher echelons of the academic careeleladnd that over time, through a process of
differentiation, positions below the professoratedme formal academic positions of their
own. The primary official academic positions usedonsist only of the professorate and the
position of private lecturer. Within this group.etishare of ordinary professorships already
declined in the 19 century. During this period, aspiring scientisteriking towards a
Habilitation did not occupy official positions. This began ttange in the second half of the
19" century with the emergence of larger laboratongsere research assistants contributed
to experimental science. By the mid®2@entury, PhD candidates also often held formal

positions as research affiliates. The 1960s saw@aportionate growth in the share of these
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lowest positions, so many more researchers coulkehiy@oyed as a doctoral or postdoctoral

researcher.

Terms of employment such as salary and tenure ttzeveged in step with differentiation in a
professionalization process. At first, only professwere paid; later, researchers in lower
positions were remunerated as well. In th&" t@ntury, this only applied tbiabilitation-
holding academics, but later also to those workinga PhD oHabilitation, by employment

as a research affiliate or assistant. Our data sti@aw the current era of “probationary
periods” as a research assistant or researchatdfitin temporary contracts have replaced an
era ending in the 1980s when trainee scientiste welite often employed on permanent
contracts. However, in an even earlier era, trangere still considered as students when
working towards a PhD oHabilitation. Arguably, the current situation constitutes an
improvement in employment conditions for PhD caatis and postdoass a visthe 19"

century, but a disimprovement vis-a-vis 1960-1980.

In this paper, we have treated the characteristidthe academic career scheme in Figure 2
independently of each other, and focused mainlyeoms of employment, level of control
over scientific activities and resources, and levekupervision to characterize positions.
However, the different characteristics may welliehce one another. Interesting questions to
be addressed in future research are whether tefnesnployment influence the level of
control over scientific activities (i.e., does arcrease in temporary contracts lead to less
innovative research?) (cf. Whitley 2012), and wketthe source from which funds are
obtained in turn influences terms of employmem. (idoes an increase in third-party funding

lead to an increase in temporary contracts?).

Our research shows that developments underlyinglifferentiation and professionalization

of the academic career are the expansion of theetsily system and the democratization of
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higher education. The massive expansion duringl®®@)s and 1970s and its subsequent
slowdown have influenced career opportunities iradamic research. PhD graduates’
opportunities to become a professor or lecturet fircreased from 1953 until 1965, but have
since decreased. Opportunities to become a uniydesicher have remained stable. On the
other hand, opportunities to obtain a (temporargkifion as a research affiliate have

increased substantially despite the slowdown dfidngducation expansion.
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Figures and tables
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Fig. 1 Archetypical academic career in the United Stalée. thickness of the arrows stands

for the percentage of researchers moving from aséipn to another
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Quantity Learning period, Steep increase
of scientific little to no scientific in scientific Optimum
production production production
Supervision of
employees A few employees Small group Large group
- — — — "
Time available ) . . Increase in
for research and/or Almost all time Decrease in Further decrease in | Jable ti |
i available for research available time available time available time
research supervision | (swan song effect) |
r— — — —
Administrati
mdutsiers " Few tonone Some duties Many duties | Decrease of duties |
| |
Fund raisin
9 Small scale - Large scale -
for personal for small grou for large grou|
resources group 9e group
Fund raising Interinstitutional,
for material Small scale - Large scale - | national and intelr I
for small grou for large grou| -
resources group ge group | national level |
‘ Research Possible within Full academi
independence - | b ity small framework e acasemic
possibility to research group freedom
pursue own ideas
Possibility of
starting up - i
innovative Possibility small Possible
research
Ability to Supervisor and/or Within framework
to determine group leader research group - Full control -
research agenda determine for small number for large group
others research agenda of employees
Very low to average Increased but Maximum for field
Salary for age and low for age and but lower than'for
education level education level ageand educapon-
comparable jobs
Job security Temporary contracts Tenure Retirement

Fig. 2 Structure of the academic career with its varicharacteristics. Horizontally the
progress in the academic career is depicted; thtbeiuto the right, the higher the
status of the researcher. Dashed boxes are dewempnthat occur in some

researchers’ careers, but not in others’
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Table 1 Main current academic positions in Germany

Position German term

Description

Professors
Full professors W3 Professoreruntil 2005
C4 professoren

W2 Professoreruntil 2005
C3 professoren

JuniorprofessorerfW1)

Extraordinary
professors
Junior professors

Lecturers
University
lecturers

Hochschuldozenten

University teachers

Adjunct professors Lehrbeauftragte
Private lecturers  Privatdozenten und
and senior private auferplanmafige
lecturers Professoren

Research assistants and affiliates

Research affiliates Wissenschaftliche
Mitarbeiter

Research assistantdVissenschaftliche
Hilfskrafte

Academic staff occupying a professorial chair; oesible for research and teaching of a full scfienti
field.
Academic staff independently performing researdahteaching in (parts of) a scientific field.

Starting group leaders setting up independent liessearch.

Academic staff, non-professorial.

Freelance teacher of specific subjects.

Private lecturer: independeRtbilitation-holding teacher; senior private lecturer titlegigen to private
lecturers who have been private lecturer for 2- & yédepending on state).

Used to be the main position below professorstps,has been replaced by junior and extraordinary
professorships.

Junior researchers (postdocs and PhD candidatdejming research and teaching under the supervisio
of a professor.

Students assisting in research projects, oftenutm fown PhD research. Note: bachelor and master
students providing research assistance are grdofethis category as well.

Sources: Busch 1963, Bock 1972, Enders 1996, Kietkd. 2008, and Statistisches Bundesamt 2011.
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—@— Ordinary full professors

60% (ordentliche 6ffentliche
Professoren)
50% - —e— University teachers

(Lehrbeauftragter und Lehrer)

40% —@— Private lecturers
(Privatdozenten)

30% PN

‘.\. —%— Extraordinary professors
(Extraordinarien)

0,

20% x— —a— Honorary and visiting

professors

(Honorarprofessoren und

10% Gastprofessoren)

—==— Ordinary honorary professors
(ordentliche
Honorarprofessoren)

0%

—¥—Researchers in civil service
(Lektoren, Beamten und
Angestellten)

Fig. 3 Distribution of academic positions at German ursitees by academic rank, 1864-

1953. For 1953 West Germany only. Source: von Feir®86:195, 210

60%

—@—Medicine

50% e

—e—Experimental natural
sciences
0% —¥—Humanities
0
/ —A— Mathematics and
30% geography
—=— Catholic theology
20% * g ﬁ //(/)(-7 ——Evangelical theology
10% L 4 \ Law
‘\‘%{/ﬁ et v
0%

T T T T T

1850-1859 1860-1869 1870-1879 1880-1889 1890-1899 1900-1909

Fig. 4 Private lecturers plus non-permanent extraordiqaofessors as a percentage of all

higher academic positions per subject area. SouateFerber 1956:81
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80%

70%

0% A /._———‘/./. )
—e—Research affiliates and
assistants
50%

—>University teachers

40% —-Professors (ordinary,

z//
extraordinary and junior)
30% —— Lecturers
20% .\-\-\ —&—Other

1945 1955 1965 1975 1985 1995 2005 2015

Fig. 5 Distribution of academic positions at German ursitees by academic rank, 1952-
2010. For 1953-1990 West Germany only. SourceisBthes BundesamPérsonal

an Hochschulen1953-2011)
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Table 2 Research affiliates at German universities on paant contracts, 1980 and 1990

All fields Humanities Sports Social Mathematics Medicine Veterinary Agricultural, Engineering Art and Central
(excluding science sciences and natural medicine  forestry and art office
art) sciences nutritional history and not
sciences specified
1980
Total
number of o014 4515 379 3393 8655 9548 434 1136 5858 363 2633
research
affiliates
Of which on
apermanent 47.9 64.2 86.8 36.0 46.1 43.8 31.1 55.6 39.8 81.0 64.1
contract (%)
1990
Total
numberof - gea00  6azg 395 5408 17900 18864 564 1746 9775 608 4721
research
affiliates
Of which on
apermanent  26.5 37.0 50.1 21.5 21.6 26.3 215 17.4 25.6 52.6 38.0

contract (%)

Sources: Statistisches Bundesamt 1982:22; 199R&karch affiliates on permanent contraatademische/wissenschaftliche Oberrate auf Dauer
akad./wiss. Rate auf Dayaandwissenschaftliche und kinstlerische Mitarbeiter Ratier. Research affiliates on temporary contracts: samdtles, butauf

Zeitinstead ofauf Dauer
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. 6 Opportunities per year. The ratio between the nurabacademic positions and number of successfDl &fences is depicted assuming
a fixed period between PhD defence and eligibfiitythe position (data for missing years interpetit For 1953-1992 West Germany

only.

(a) Professorships (ordinary, extraordinary, andgn: 15 years between PhD and eligibility for pio®. (b) Lecturer positions: 10

years. (c) University teacher positions: 10 ye@sResearch affiliate positions: none.
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Sources: Statistisches Bundesamt 1953-2012
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(a) Professorships (ordinary, extraordinary, andagr). (b) Lecturer positions. (c) University teachpositions. (d) Research affiliate

positions.

Sources: Statistisches Bundesamt 1953-2012
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Supplementary tables

Supplementary Table 1 Overview of all current German academic positions

Position Type  Translation Description Supervision ob 3ecurity

Professors

W3 Professore'f Full Full professor; formerly Academic staff occupying a Leads group and supervisesTenured
C4 professor professorial chair; responsible forjunior researchers (research

research and teaching of a full  assistants and affiliates, and
scientific field corresponding functions)

W2 Professore'f Full Extraordinary Academic staff independently  Supervises junior Tenured or
professor; formerly C3 performing research and teachingesearchers untenured
professor in (parts of) a scientific field with tenure

track

Juniorprofessoren Full Junior professor Starting group leaders sgttip  Supervises a small group ofUntenured,

(W1)H34 independent lines of research.  junior researchers usually

Supposed to makdabilitation without tenure
superfluous. track

C4 Professoréeit Full Full professor See W3 Professoren See W3eBsofren Tenured

C3 Professoréit Full Extraordinary professor See W2 Professoren e \82 Professoren Tenured
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C2 Professoréft®

Gastprofessoren
(hauptberuflich)”’

Lecturers

Hochschuldozentéi*

Universitatsdozentér®

Oberassistentén

Full

Full

Full

Full

Full

Assistant professor

Visiting professor (full-

time)

University lecturer

University lecturer

Senior researcher

Academic staff performing Loosely guided by other Usually
research and teaching relatively academic staff; can untenured
independently supervise a small group of

junior researchers

Academic staff usually employed Dependent on situation Untenured
at another research institution

temporarily filling a professorial

position, performing research and

teaching independently and on

their own responsibility

Academic staff, non-pre$erial  Loosely guided by other  Untenured or
academic staff; can tenured
supervise a small group of
junior researchers

Academic staff, non-pre$erial  Loosely guided by other  Untenured or
academic staff; can tenured
supervise a small group of
junior researchers

Academic staff, non-prafeak  Loosely guided by other  Untenured or
academic staff; can tenured
supervise a small group of
junior researchers
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Oberingenieure Full Senior engineer Academic staff, non-profeisgor Loosely guided by other ~ Untenured or
academic staff; can tenured
supervise a small group of
junior researchers

University teachers

Lehrbeauftragte™ Partial Adjunct professor Freelance teacher of specific  The quality of their teaching Freelance
subjects is the responsibility of a
professor
Honorarprofessoreért Partial Visiting professor Renowned part-time lecturer lpeledent teachers Untenured
Privatdozenten, Full Private lecturers, senior Private lecturer: independent Independent teachers Untenured
aulRerplanmalige private lecturers Habilitation-holding teacher;
Professoreh®*? senior private lecturer title is

given to private lecturers who
have held the private lecturer title
for 2-6 years (depending on state).

(until 1990: Lecturer
group, from 2000:
University teachers
group) Used to be the main position
below the professoriate, but has
been replaced by junior and
extraordinary professors. We
adhere to th&tatistisches
Bundesamtlassification by
grouping them into the Lecturer
group until 1990, but from 2000
into the University teachers group.
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Studienrate, -direktoren Full
im Hochschuldienét

Fachlehrer, Technische Full
Lehreft**®

Lektorert® Full

Sonstige Lehrkrafte far Full
besondere Aufgabén

Gastprofessoren Partial
(nebenberuflich)

Tutorert’ Partial

Teacher

Vocational teacher

Philology teachers

Other university
teachers

Part-time visiting
professors

Teaching assistants

PhD-holding person hired mostly
for teaching

Teacher of a specific stibje

Teachers hired to teaelr th Independent teachers
native language; as a temporary
position usually a job for a PhD
candidate, as a tenured position
usually a job for one to stay in
while one waits to take a
professorial chair

Teachers not categorized into  Dependent on situation
other university teachers positions

Academic staff usually employed Dependent on situation
at another research institution

temporarily filling a professorial

position, performing research and

teaching independently and on

their own responsibility

Typically
tenured

Both
untenured and
tenured

Dependent on
situation

Untenured

Bachelor, Master or PhD stadeBSupervised by professor or Untenured

helping to teach a course. other academic employee
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Research affiliates and assistants

Hochschulassistenttn  Full

Wissenschaftliche und Full
kunstlerische
Assistenteh?18-20

Wissenschaftliche und  Full
kinstlerische Mitarbeiter
im

Angestelltenverhaltnts”
18-20

Senior research affiliate Former designafmrthe

position now called
wissenschaftliche
Mitarbeiter/Assistent

Senior research affiliate Senior researcherfopming
research and teaching under the might supervise or train a
supervision of a professor. The few junior researchers

Research affiliate

term was first used in the literal
meaning of assistant, and then

changed to mean research

assistant/affiliate, but the latter

meaning has been taken by
wissenschatftliche Mitarbeiter

while Assistentefbecame more

senior.

Supervised by professor;
might supervise or train a
few junior researchers

Supervised by professor;

Typically
untenured

Supervised by
professor;
might
supervise or
train a few
junior
researchers

Junior researchers (post@mcd  Supervised by a professor o€Currently

PhD students) performing

research and teaching under the

supervision of a professor

lecturer

typically
untenured, but
in the past
could be a
permanent
position
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Akademische Full Research affiliate Junior researchers (post@mzl  Supervised by a professor oCurrently

Mitarbeiter in PhD students) performing lecturer typically
Brandenburg?82° research and teaching under the untenured, but
supervision of a professor in the past
(specific to the state of could be a
Brandenburg) permanent
position
Studentische Partial Research assistant Student assisting in research Supervised by a professor, Untenured
Hilfskrafte™?! projects, often to fund own PhD lecturer or research affiliate

researchNote: bachelor and
master students can be grouped
into this category as well.

Other
Akademische Full Research Researchers performing researchAkademische Rate auf Zeit Untenured
(Ober)Réte auf Z&it? affiliate/senior research and teaching under the are supervised by
affiliate supervision of a professor professorsAkademische
(Akademische Rate auf Jearr Oberratehave more
senior researchers who fulfill the autonomy
requirements for a professorship
but have not obtained one yet
(Akademische Oberrate auf Zeit
Akademische Réte, Full Research Researchers performing researchSupervised by a professor Currently
Oberrate und affiliate/senior research and teaching under the typically
Direktorerf'?? affiliate supervision of a professor untenured, but
could be a
permanent
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position in the

past
Abolished positions
Ordentliche offentliche  Full Ordinary full professor  Similar to W3 professo Similar to W3 professors Tenured
Professoren (Professor
groupf?
PlanmaRige Full Extraordinary professor Similar to W2 profeisso Similar to W2 professors Tenured

aulRerordentliche
Professoren (Professor

groupy-

1. Statistisches Bundesamt. 20PErsonal an Hochschulen 201@p. 13-14.

Kreckel, Reinhard, Anke Burkhardt, Gero LenhardgPPasternack, and Manfred Stock. 2@@&schen Promotion und Professur: das
wissenschaftliche Personal in Deutschland im Véchlenit Frankreich, GroRbritannien, USA, Schwedi#sn Niederlanden, Osterreich
und der Schweiz eipzig: Akademische Verlagsanstalt. Pp. 45-55.

http://de.wikipedia.org/wiki/Professur. Accessed®il 2013.

http://mwww.myscience.de/en/jobs/salary. Accességhdl 2013.

http://de.wikipedia.org/wiki/Juniorprofessur. Acsesd 9 April 2013.

http://www.chemieonline.de/forum/showthread.php88{6. Accessed 9 April 2013.

http://de.wikipedia.org/wiki/Gastprofessor. Accas®eApril 2013.

http://de.wikipedia.org/wiki/Hochschullehrer#Hochstdozent. Accessed 9 April 2013.

http://de.wikipedia.org/wiki/Lehrprofessur. AccedseApril 2013.

10 http://de.wikipedia.org/wiki/Universit%C3%A4tsdozeAccessed 9 April 2013.

11.http://de.wikipedia.org/wiki/Lehrbeauftragter. Acsed 9 April 2013.

12. http://de.wikipedia.org/wiki/Honorarprofessor. Assed 9 April 2013.
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13. http://en.wikipedia.org/wiki/Privatdozent. Accessedpril 2013.

14 http://de.wikipedia.org/wiki/Lehrer. Accessed 9 A@013.

15. http://de.wikipedia.org/wiki/Fachlehrer. Accessed&il 2013.

16. http://de.wikipedia.org/wiki/Lektor_%28Universit%@3\4t%29. Accessed 9 April 2013.

17.http://de.wikipedia.org/wiki/Tutor. Accessed 9 AD13.

18. http://de.wikipedia.org/wiki/Wissenschatftlicher_Astent. Accessed 9 April 2013.

19.Enders, Jurgen. 199Bie wissenschaftlichen Mitarbeiter: Ausbildung, 8&#tigung und Karriere der Nachwuchswissenschafitel
Mittelbauangehdrigen an den Universitatémwankfurt: Campus Verlag.

20.Bock, Klaus-Dieter. 197 Strukturgeschichte der Assistentiisseldorf: Bertelsmann Universitatsverlag.

21. http://de.wikipedia.org/wiki/Wissenschaftliche_Hilfraft. Accessed 9 April 2013.

22.http://de.wikipedia.org/wiki/Akademischer_Rat. Assed 9 April 2013.
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Supplementary Table 2 Classification of academic positions

Link: https://static-content.springer.com/esm/ar®43.1007%2Fs11024-014-9264-
z/MediaObjects/11024_2014 9264 MOESM2_ESM.xIsx

Supplementary Table 3 Research affiliates paid from third-party funding

Year Paid from third-party fundingXrittmittel)
1975 15.8%
1980 21.4%
1990’ 31.8%

*The number of research affiliates paid from thirakty funding (aus Sachmitteln und mitteln dritter Finanz-
Personal for 1975, “aus Drittmittelrf for 1980 and 1990) was divided by the total numiifeoccupied research
affiliates positions. Numbers for 1980 and 1990enar all higher education institutionslgchschuleh as no
separate statistics were available for universaidy.

1. Statistisches Bundesamt. 19P&rsonal an Hochschulei&dition 1975. Stuttgart und
Mainz: W. Kohlhammer GmbH. Table 7 pg. 49.

2. Statistisches Bundesamt. 1982rsonal an Hochschuleidition 1980. Stuttgart und
Mainz: W. Kohlhammer GmbH. Table 3.3 pg. 104.

3. Statistisches Bundesamt. 199Personal an Hochschuleidition 1990. Stuttgart:
Metzler-Poeschel. Table 3.4 pg. 107.
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