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Abstract

In spite of tremendous efforts, women are still under-represented in the field of science. Post-
graduate education and early tenure track employment are part of the academic career establish-
ment in research and development during periods that usually overlap with family formation.
Though women tend to leave science mainly after obtaining their PhD, and the timing of mother-
hood plays a vital role in a successful research career, qualitative data on this life period are
scarce. Our paper focuses on how the normative and institutional contexts shape female PhD
engineering students’ family plans. The research was based on intersections of life course and
risk and uncertainty theories. Using qualitative interviews we explored how contradicting social
norms of childbearing cause tensions in postgraduate students’ lives, and how the different uncer-
tainties and risks permeate young researchers’ decisions on early life events. We concluded that,
despite the general pattern of delaying motherhood among higher educated women, these students
struggle against this postponement, and they hardly have any good options to avoid risk stem-
ming from uncertainties and from some characteris-
@ @ @ tics of studying and working in engineering. Find-
ings of this research may call the attention of stake-
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of men, especially in the fields of science, technology, engineering and mathematics (STEM).
Despite the widespread use of the leaky pipeline metaphor (Berryman, 1983), several researchers
argue for using a more complex explanation to understand women’s constrained careers in male
dominated technical fields; namely, the life course perspective (Xie & Shauman, 2003; Castafio
& Webster 2011). This approach might be particularly fruitful in the case of young researchers
since the ideal period of career establishment usually overlaps with the ideal timing for family
formation (Mason, Wolfinger, & Goulden, 2013). The standard academic career model hardly
supports career breaks and expects individuals to move along the academic pipeline from school
to degrees to academic positions in short order. Moreover, youths often face several uncertainties
during their early life course, especially due to their fragile economic status (Blossfeld, Klijzing,
Mills, & Kurz, 2005). Difficulties can be more acute in male-dominated occupations in STEM
fields (Xie & Shauman, 2003), and are especially challenging in the case of Black women for
historical reasons (Hendrix, 2007).

In order to gain insight about the above-mentioned processes in a post-socialist context, namely
in Hungary, we offer a qualitative life course approach to explore the dilemmas and tensions
young female engineers are faced with in research and development. In particular, we wish to
contribute to the academic discourse on how conflicting processes of standardization and de-
standardization might shape academic women’s private and professional choices in a country
where there has been a clear backlash against women’s emancipation after the collapse of the
state-socialist regime (Ktizkova, Nagy, & Kanjuo, 2010).

The paper consists of seven sections. In the first section we briefly discuss the theoretical part of
our research project. The second part introduces the previous empirical findings in relation to
young scientists. The third part puts these theories and processes touched upon into context by
discussing the Hungarian situation in relation to these issues. The fourth part aims to describe our
methodology — both data gathering and analysis — in a transparent way. The fifth part is the heart
of the paper where we present our research findings. In the sixth section we discuss the possible
contributions our paper makes to the existing theoretical and empirical results, and in the last
section we summarize the paper and draw the main conclusions.

Theoretical Background

Two main theoretical approaches seemed to be particularly fruitful for the understanding of the
situation of young scientists. Life course approach explores the continuous clashes between pro-
fessional and private life events, while the exploration of risks and uncertainties points at the
changing social and economic context causing challenging circumstances for young profession-
als. We are well aware that Blossfeld’s (2007) theory about uncertainties and Beck’s (1992) risk
theory are based on different philosophical and methodological backgrounds. Nevertheless, for
the sake of simplifying the train of thought and because they analyze similar processes, in this
paper we intentionally downplay their differences and discuss them together. In the following
section we will discuss all these different strands of social theory briefly.

The Life Course Approach

In the academic literature, the term ‘second demographic transition’ refers to the historical phase
that started in the 1960s. It can be characterized among others by sub-replacement fertility, a de-
cline of marriage, and an increase in divorce, ruled by the increased importance of individual
choice (Lesthaege, 2010, p. 212). Even if there is a high variability in Western societies, there are
clear demographic tendencies, such as the postponement of parenthood and decreased fertility.
Lesthaege argues that East European post-communist countries also follow this general pattern,
and women’s increased educational level and growing demand for independence indeed do seem
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to have had a negative effect on women'’s fertility levels in these countries as well. Life course
research might contribute to the understanding of these changes: as the theory emphasizes, life
courses are the results of various mechanisms, like social structures, culturally coded beliefs, age
norms, institutionalized transitions, individual decisions, socialization processes and selection
mechanisms (Mayer, 1993, p. 112).

In the last decades of the 20™ century, however, a growing body of evidence documented the
process of individualization, and the de-standardization of life courses (Lesthaege, 2010 p. 212;
Kohli, 2007). The question arose, how this general tendency of de-standardization actually takes
place in present-day European societies. In a detailed examination of the dynamics of de-
standardization, Huinink (2013) differentiated three main groups of life course dimensions:
events (transitions), states and trajectories. In his approach “de-standardisation means that the
level of standardisation is declining”, Huinink (2013, p. 101) concluded that besides de-
standardization (e.g., the pattern of leaving the parental home significantly differs in North and
South Europe), the re-standardization of life courses (e.g., the widespread general pattern of the
postponed first childbirth) can be present at the same time. This supports Kohli’s (2007, p.259)
argument that institutional continuity is coupled with some de-standardization, but we cannot
speak about de-standardization in general.

Life course analysis used to be gender blind, and generalized the experiences of typical male life
courses. Kohli (2007) expresses his view that the tripartite structure of life courses — education,
employment and pension — has become highly institutionalized, and this has been increasing-

ly valid for women as well (Kohli, 2007, p. 262). Looking at the phase of education, it is obvious
that the years spent in education play a crucial role in women’s lives in all developed countries. In
spite of the increasing influence of the individualization processes, it is still a widely accepted
opinion that youths should only establish a family after they have finished school (Mynarska,
2010, p. 355; Bernardi, Klarner, & von der Lippe, 2008, p. 303). It can be stated that with the
assertion, “age-relatedness of career related transitions remains stronger than relatedness of fami-
ly related transitions”, Huinink (2013, p.104) refers to Corijn and Klijzing’s work from 2001, as
education and income are more required for a successful life. Therefore, the timing of mother-
hood in general, and the timing of the first childbirth in particular, play a distinct role in a profes-
sional career.

Concerning paid work, we can witness a considerable convergence between male and female life
courses. Still, the timing of life events and reconciliation of the different life domains remained a
difficult issue for women. Household chores seldom became a fairly divided task between spous-
es; moreover, women and men start their working careers with similar conditions, but finish with
huge differences regarding money, power and prestige (Xie & Shauman, 2003, p. 210; Serensen,
1990, p. 314). As a consequence, women either postpone childbirth, or often give up their career
perspectives. This can be a particularly great sacrifice in the Central-Eastern European (CEE)
context, where flexibility is not an integral part of labor market policies (Ktizkova et al., 2010).
These circumstances worsen further due to the changing and uncertain societal environment.

Insecurity and Changing Life Courses

While the theory of the second demographic transition clearly emphasizes the power of value
changes and individualization processes, Beck (1992) interprets this phenomenon from the view-
points of, among others, risk and individualization. Although Kohli (2007) emphasized the insti-
tutionalization of the individual options, Beck argues that individualization means breaking away
from traditional ways. Traditional certainties acting through the structures of age, gender and
social class have disappeared, while individuals must face an increasing number and new types of
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personal risks, such as risks due to unstable labor market conditions, instability of marriages and
family disintegration (Beck, 1992). In line with these phenomena, economic and social changes
and risks result in growing uncertainty among actors at the state, market, and individual levels.
Certain groups are more seriously affected than others. Beck also highlights the status of women
in the labor market, as part of the “working poor,” as they experience “un-guaranteed and unsta-
ble forms of employment” more frequently than men (Beck, 2000, p. 106).

In a similar fashion, Blossfeld et al. (2005) point out that youths are particularly exposed to eco-
nomic changes. Their difficulties as new entrants to the labor market and their economic uncer-
tainty keep growing, while they have low incomes with precarious employment, unstable socio-
economic status and uncertain fixed-term work contracts that may easily be modified (Blossfeld,
2007, pp. 27-28). Uncertainty and forced adaptation also affect university lecturers and research-
ers. In the last decades, it has been a general tendency that the academic employment market has
become increasingly unfavorable all around the world. On the one hand, this is manifested by the
fact that there are fewer career-track positions open, thus newcomers have less chance of finding
full-time initial positions (Altbach, 2000, p. 14). Moreover, chances of promotion have also de-
creased since “many countries have imposed quotas on promotions to senior ranks” (Altbach,
2000, p. 15). Therefore, young scientists entering into the academic world are often faced with
very bleak career prospects and many of them are kept in underpaid junior positions (Altbach,
2000, p. 15). These changes in the academic sphere bear a strong resemblance to the general soci-
etal trends described by Blossfeld and Beck. Institutions of higher education are challenged and
affected by an elevated level of risk (Beck, 1992) and unprecedented uncertainty (Blossfeld et al.,
2005).

Apart from the risk stemming from uncertain labor market conditions, it is important to remember
that the original concept of risk was related to new kinds of environmental and health risks gener-
ated by late-modernity. These risks were new because they are invisible in the sense that they are
beyond human perception (Beck, 1992). This means that they are socially constructed in the sense
they only “exist” in terms of our knowledge about them. This means that we can only react to
them individually or socially if we are aware of their existence (Lupton, 1999). The anxiety of the
highly educated is not relieved by their knowledge since they are only more aware of their inabil-
ity to know “enough” about the different risks and to control their exposure to them. Beck (1992)
also challenges scientific risk assessment practices since it is very difficult to quantify these new
types of risks due to the cumulative effects of exposure and the effects of cross contamination by
several substances. As will be discussed in the results section, this aspect of the risk society is
particularly important since our research subjects are female PhD students working with chemi-
cals in laboratories.

Previous Research Findings

Our research objectives were to: (a) map the different normative and institutional forces that
shape female PhD students family plans, in general; and (b) explore the special features of engi-
neering that influence the timing of childbearing, in particular. Despite its topical nature, the is-
sues of women in academia in general and young female scientists in STEM fields particular are
still relatively under-researched. In this section we briefly discuss the most important empirical
findings of the last decade according to our theoretical framework and research objectives. Ac-
cordingly, the first part of this section focuses on the first research objective and shows what
kinds of normative and institutional forces are revealed by previous studies concerning family
plans. In this part, issues such as gendered life courses, the effect of child-bearing on career and
labor market uncertainty will be touched upon. The second part focuses more on the second re-
search objective, on the special circumstances; that is, on the male-dominated working cultures of
STEM and the question of ethnicity.
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Research into “women in science” has significantly changed since Xie and Shauman (2003) have
called attention to the idea that, besides structural constraints and women’s preferences, family
background plays an important role in women’s career orientation. The authors argue that a life
course approach is needed to better understand how female careers are constructed. Using repre-
sentative quantitative datasets, Xie and Shauman carried out a thorough cohort analysis of female
life courses in science and technology. They found that “being married and having children create
career barriers that are unique to women scientists” (Xie & Shauman, 2003, p. 210). Moreover,
young women with children tend to have the highest probability to give up their careers in the
USA. Another research based on empirical evidence from Spain and the UK (Castafio & Webster,
2011) constructed an analytical framework to understand women’s life courses in male-
dominated fields. The authors note that women very often do not follow the linear male career
life course, but rather “move in and out of education and the labor market in response to their
changing domestic circumstances and family relationships” (Castafio & Webster, 2011, p. 368).
These results refer to the highly gendered life courses in academia, where — as Xie and Shauman
(2003) emphasized — female family choices are hardly voluntary or rational, but rather reflect the
social structure. This leaves young mothers to face dilemmas with few good choices.

As we described in the theoretical part, the timing of motherhood is vitally important in female
researchers’ careers. For example, having the first child shortly after obtaining a PhD significant-
ly decreases the probability of getting tenure: young mothers with children under the age of six
are less likely to get a tenure-track job than women without children, and are less likely to receive
a tenure track position than their male colleagues (Mason et al., 2013). It is still an unanswered
question in the academic discourses what the “ideal” or at least the “least bad” timing of the first
child is, if a woman aims at achieving a career in research and development. Statistical data
shows that post-graduate students usually obtain the PhD degree at the beginning of their 30ies
(NSF report 2014, table 54), after which they start to secure a tenure track position. Meanwhile,
Jacobs and Winslow (2004) in their study concluded that women in academia are hardly able to
delay childbirth not even until achieving tenure in the USA. Public opinion in European countries
about the age norms of motherhood is clearly in line with these findings: firstly, women consider
the “ideal” age of becoming a mother at around the age of 25 (in 2006) (Paksi & Szalma, 2009, p.
66); secondly, examining the biological limit women set for themselves, Mynarska (2010) found
the age of 30 as the most frequently perceived culturally defined deadline of motherhood.

Apart from the uncertainty and tensions in relation to the timing of the first child, women can
experience high-level labor market uncertainty and risk in knowledge-intensive STEM profes-
sions. Based on Beck’s (1992) and Blossfeld et al.’s (2005) theories (2005), Kiraly, Luksander
and Paksi (2013) examined how uncertainty affects the different social groups in 27 European
countries. Results reassured that, though labor market uncertainty negatively correlates with the
level of education, women and youths especially face long-term unemployment and fixed-term
contracts at increasing rates. Moreover, disadvantageous labor market positions, such as having
short, fixed-term contracts, and disadvantageous working conditions often go hand in hand. As a
preliminary study about young academics showed (Friesenhahn & Beaudry, 2014), young scien-
tists shoulder heavy — 55 work hours a week — workloads in all of the 12 European countries sur-
veyed (Friesenhahn & Beaudry, 2014, pp. 55-56). The report concluded that, apart from heavy
workloads, academic life is characterized by long hours, conflicting demands, and growing stress
levels (Barrett & Barrett, 2008; Tight, 2010). The effects of this unfavorable situation are appar-
ent even in the case of doctoral recipients in engineering and physics, where the lowest proportion
of married and cohabiting students (NSF report 2014, table 62) may refer to the difficulties stu-
dent face in these highly male-dominated fields.

A huge body of literature tried to explain the reasons for the low representation of women in sci-
ence. It revealed several institutional constraints and cultural paradoxes that significantly influ-
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ence how women can (or cannot) integrate motherhood into a research career (Nagy & Paksi,
2014; Blickenstaff, 2005). Women are often marginalized in the prevailing masculine culture of
engineering workplaces (Ayre, Mills, & Gill, 2013), they hardly find any female role models or
mentors to follow (Hayes & Biglerb, 2013), receive less organizational support for balancing
their work and family life (Evetts, 1994), and often face occupational segregation, biased evalua-
tion, inflexible structure of academia, and the masculine view of science. Reflecting on our sec-
ond research objective, all these hindrances are especially valid for male-dominated working
cultures in STEM, such as it is in engineering, and all influence female life courses, especially
motherhood decisions. However, the question of how all these affect the timing of childbearing is
a “black box” in the academic literature, as well as the effects of the hazardous substances used in
laboratories. Therefore, our results on the special features of engineering will provide a unique
insight into this professional field.

The situation of Black students is even less favorable in research and development. Firstly, their
representation in science is even lower than that of their White counterparts (Hilton & Lee, 1998).
Secondly, their socialization process as researchers is merely associated not just with gender but
ethnicity (Eccles, 2005), and this intersection implies an especially challenging academic envi-
ronment for them (Hendrix, 2007). In addition to obstacles women typically experience during
their early academic career in science (Xie & Shauman, 2003), Black women have to face hin-
drances permeated by historical racism, discrimination and prejudice (Frierson, 1990), all con-
tributing to the chilly, not supportive environment that often discourage from choosing a career or
staying in science (Jones, Osborne-Lampkin, Patterson, & Davis, 2015).

Summarizing the introduced empirical findings, it can be seen that environment in academia is
hardly supportive toward childbirth in academia. Unfavorable working conditions are more typi-
cal in the case of the early stages of academic life causing conflicting demands between private
and work-related spheres of life. Meanwhile, young researchers want both to establish a family
and “earn their name” in their field and they continuously fight their way up in the academic hier-
archy (Probert, 2005; Haynes et al., 2012; Martinez, Ordu, Della, Matthew, & McFarlane, 2013).
These results also imply the outcome that young people, particularly women, if they want to stay
in academic life, have to prioritize work against private life, and therefore postpone childbirth.
The described gender and ethnic imbalance also anticipates the problems female PhD students
face while starting their family life very often in parallel with their research work. Our qualitative
research therefore will explore the influencing factors of engineering PhD students’ family plans
in details. Empirical results will show that these parallel life goals can generate a heightened
sense of internal tension and unease in young academics.

The Hungarian Context

While the study of young scholars might be a “universal” topic, the results of our research can be
better understood if the context is also delineated. Therefore, in this section we briefly present
those Hungarian societal and institutional characteristics, which are important in the contextual-
ization of our research findings.

As far as transitory life phases are concerned, it can be stated that Hungarian youths postpone the
events of leaving of the parental home and marriage as well. These trends contribute to the delay
of motherhood (Pongracz, 2012, p. 14). This postponing attitude and behavior regarding marriage
and childbearing in Hungary is not a new phenomenon,; it started before the change in the politi-
cal system (Toth, 2002). Still, even today women give birth to their first child around the age of
29.5, a year earlier than the EU28 average (Eurostat, 2013).

Despite the widespread “practice of postponement”, international survey results demonstrate that
Hungarian society is very family-oriented (Pongracz & Molnar, 2011). The majority of the popu-
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lation considers family life more important than work, and a significant majority of women con-
sider children a vital part of their life (Spéder, 2009, p. 34; Pongracz & Molnar, 2011). Besides,
there is a very strong social agreement in the country that mothers should stay at home until the
child turns three (Blasko, 2005). This apparent conflict is also present at the micro level. Alt-
hough Hungarians intend to have at least two children (Spéder, 2007), the fertility rate is one of
the lowest in Europe (1.34) (Eurostat, 2012).

It is also important to mention that the backlash against women’s emancipation and the strong
signs of re-familization have also hampered the reconciliation of work and childbirth for women
(Nagy, 2009; Ktizkova et al., 2010). Both the gender segregation of the labor market and the tra-
ditional gender attitudes (Blasko, 2005) limit women’s career opportunities considerably. Moreo-
ver, the structural changes of the 1990s diminished the demand for research and development
professionals in general (Fébri, 2008), and for women in engineering in particular (Palasik &
Papp, 2007, p. 4). Consequently, women are very much under-represented in the field of engi-
neering (She Figures, 2012). The participation of women working toward an engineering PhD has
always been very low in Hungary (around 30%). This proportion is higher in chemical engineer-
ing, where nearly half of the students are women (KSH, 2009).

As for the social and life conditions of PhD students, it is important to note that state funded PhD
scholarships do not provide enough money to become financially independent and to leave the
parental home. Moreover, while PhD courses in Hungary take three years officially, students
often postpone some semesters. With all possible options used, PhD studies can even be length-
ened to eight years. Consequently, receiving a PhD degree typically occurs between the age of 30
and 34 (KSH, 2011). However, information is scarce on how Hungarian students harmonize their
studies, work, and private life. Financz (2007) analyzed the regional survey data for PhD students
belonging to various disciplines, and investigated both their career and their private plans. The
results showed that one fifth of the students already had children at the time of the research; an-
other fifth, however, did not find children an essential part of life, and 2% clearly rejected the
idea of having children. Students postponed or did not plan family formation due to financial or
career-related reasons, or because they worked abroad or — particularly in the case of women —
lacked a partner (Financz, 2007, p. 493).

Methodology

Based on the literature introduced above, our paper aims to highlight how PhD attendance in en-
gineering affects women’s family plans, especially the timing of their motherhood. Our research
problem and questions are rooted in the constructivist paradigm presupposing that people actively
create and shape their social reality through their understandings, meanings and practices. Doing
research about these aspects is especially important since people make decisions, interact with
each other and shape their environment according to their subjectively lived realities (Creswell &
Clark, 2007, pp. 37-43). Our approach is also in line with these considerations aiming to shed
light on the subjective reality and experienced dilemmas of doctoral students. Accordingly, we
conducted an exploratory research project using semi-structured interviews during the spring of
2014. The research questions were the followings:

(a) How do normative and institutional contexts shape female PhD students’ family plans?

(b) How do special features of engineering influence the timing of childbearing?

Methods

Data for the research was gathered by qualitative methods that process is “an inquiry process of
understanding a social or human problem based on building complex, holistic picture, formed
with words, reporting detailed views of informants, and conducted in natural setting” (Creswell,
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1994, pp. 1-2). The research was embedded in the dual framework of life course and uncertain-
ty/risk theories. The life course theory takes into consideration that human life courses are multi-
dimensional, gendered, and that the timing and the relation of the different life events are of the
utmost importance. It helps us to identify the major factors that influence starting, finishing and
postponing different life phases in the case of young female scientists. The uncertainty and risk
approach provide an insight how recent societal challenges shape individual life courses. These
theories will help us to better understand how female professionals’ life courses are formed at the
threshold of tenure track employment.

We applied a semi-structured interview technique. Due to the exploratory character of our re-
search, the interview guide was strongly influenced by our personal knowledge, experience, and
informal preliminary work as well (King, 2004). The interview guide focused on two main
themes:

(1) Facilitating and constraining factors of childbearing during the course of PhD
(a) the ideal time of women’s childbearing in engineering
(b) experienced uncertainty around family plans

(2) Special features of engineering that influence childbearing.

For the analyses, template analysis was applied with hierarchical coding defined by King (2004)
where similar codes were clustered together to generate more general, higher-order codes. The
“codebook” of the analyses was based not just on our existing knowledge, but on the initial anal-
yses of the data as well (King, 1994).

We are, of course, well aware that the reconstruction of the past is subjective, and informants can
be inaccurate when giving answers about specific details of their lives in the past (Bernard, Kill-
worth, Kronenfeld, & Sailer 1984; Hareven, 1991; Hirst, Coman, & Coman, 2014) and these an-
swers might change if they are asked later (Conway & Pleydell-Pearce, 2000). However, the main
point in our study was not to provide an accurate account of their life histories, but to grasp the
tensions and dilemmas experienced in the present by our interviewees (see the distinction made
between life story and life history in Jedlowski (2001)).

Sampling and Sample Description

The target group consisted of individuals who pursued a PhD course in the field of chemical and
biological engineering. We conceptualized “to pursue a PhD course” as the following: individuals
who are enrolled in doctoral schools, within the official time limit of the program and have not
received their degree yet. We used the age of 40 as an upper age limit considering that our main
goal was to reveal PhD students’ perceptions and personal experiences on the timing of mother-
hood and PhD education.

The sample was composed of 11 female PhD students aged between 23 and 31 years, 10 chemical
engineers and 1 biological engineer. Their socio-economic background is summarized in Table 1.
Individuals were selected from one engineering doctoral school of the Budapest University of
Technology and Economics in Budapest, in order to have as homogeneous a group as possible.
Contacts with the students were established through the head of the doctoral school.

Since our study was focused on female engineering PhD students whose number is rather limited,
our sample was based on a purposeful sampling logic, which is based on the selection of infor-
mation-rich cases of interest (Palinkas et al., 2015). In this sampling technique, those participants
are looked for who have specific characteristics and/or knowledge purposefully informing the
researcher (Creswell, 2007, p. 125; Higginbottom, 2004). This technique is especially useful if
research subjects are not available in sufficient numbers to be reached by other sampling tech-
niques (Berg, 2001, p. 32).
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Table 1. The socio-economic background of the interviewees

Nr | Age | Marital status | Parental status :)l:lll; fellow- | yorkplace ;a:)l:‘(})fr-
1{24 |Single Childless State No Yes
2128 |Married 1 child State Industry Yes
3131 |Single, cohabits |1 child State Academia Yes
4128 |Single, cohabits |Pregnant State Academia Yes
5128 |Single Childless State Academia Yes
6|26 |Single, cohabits | Childless State No Yes
7131 |Single Childless State Other public institute | Yes
8125 |Single, cohabits |Childless Industrial No No
9128 |Married Childless State Academia Yes

10 |28 | Single, cohabits | Childless Industrial University No

11 |29 |Married Childless Industrial Industry Yes

Results

Based on the analysis of our interviews, we have quite a clear view on the timing of PhD educa-
tion and the first child in the field of engineering. Firstly, we will introduce students’ main strate-
gies concerning the timing. Secondly, we will show the explanations and dilemmas students have
related to these strategies. This study focuses on PhD students with and without children; there-
fore, it discusses students’ plans and real fertility behaviors in the context of uncertain socio-
economic circumstances.

The Timing of the First Child

The majority of our interviewees were aged between 28 and 31 years; therefore, the timing of
motherhood was a fraught issue for all of them. They felt that the tension between the timing of
childbearing and studies is a crucial conundrum in their lives.

In line with this, all PhD students in our sample conceptualized that, in their profession, there is
no such thing as an “ideal period” for having the first child if someone aims to obtain a PhD de-
gree. Seemingly, they are aware and able to reflect on the several disadvantages of each period, as
well as on the few possible advantages. These pros and cons are related to options such as becom-
ing a mother before, during or after PhD education. In general, they see three options in terms of
timing: having their first child (1) before, (2) during, and (3) after their PhD studies. Severe di-
lemmas arise if any of these options are considered seriously. From the interviews it became evi-
dent that students could not find a good or best option. Therefore, the majority think about the
“least bad” option: having their first child during their PhD study. It was a difficult decision for
them, and they were still highly uncertain about it. This result is in harmony with earlier findings
of Castafio and Webster (2011) that young mothers’ decisions are shaped more by social and
normative pressures, rather than by their perceived best choices.

In order to understand their uncertainty, we should consider the dilemmas that influenced their
planning and/or decisions on the timing. These dilemmas can be located into three different di-
mensions. The most significant dimension is the conflict between individuals’ norm to finish
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one’s education before establishing a family and the perceived pressure running out of the “ideal”
age of motherhood. The second dimension of dilemmas is related to the questions of how and
when to have a career break due to childbearing; a dilemma that occurred in every option. The
third dimension is given by the special features of engineering; this is the question of the Aealth
hazards of laboratory work. The next three subsections will give a detailed account of these di-
mensions.

Finished PhD Education versus “ldeal” Age for Motherhood

In harmony with the accepted social norm, there was an almost unanimous agreement amongst
students that women should not become mothers before finishing school. This was clearly evident
in the case of graduation years, and in the majority of the cases they shared this opinion in rela-
tion to PhD education as well. Answers concerning their own experience showed that delaying
motherhood due to PhD enrollment is a widespread pattern.

The most significant dilemma for female PhD students related to the timing of their first child can
be traced back to the tension between the defining social norm and the perceived feasibility of
their family plans. On the one hand, they emphasized the advantages and the social expectations
of the completion of educational qualifications before childbearing. On the other hand, they also
felt they would “run out” of time for the “ideal” age of motherhood. Nevertheless, it became ob-
vious after the interviews that though students found it the “least bad” option to become a mother
during PhD education, it was a dominant view that PhD study delays the timing of the first child.
The vital issue of the “good” timing had an utmost importance for the interviewees, which result
reflects on Jacobs and Winslow’s (2004) conclusion that women in academia can hardly delay
childbirth until receiving tenure. As our interviewees put it:

Well, I think it is exactly the PhD that influences this. Because students, who do not take a
PhD course graduate at the age of 24, just get a job, work for two or three years ...and
then I think they can easily have children. (nr 10)

1t is obvious if someone starts to work after graduation, then her life will be completely
different. For example, she should not count (the years) and feel that it would be great to
give birth to a child at least till the age of 30. (nr 9)

Nevertheless, finishing doctoral school before childbearing seemed to play a somewhat less sig-
nificant role in students’ lives: some of them found the postgraduate program suitable for
childbearing. One might presuppose that the strong social norm of finishing school before
parenthood is weakening over lifetime. However, based on the interviews, we found that this
norm was still strong during PhD education, but, after a certain age, it was overcome by a strong-
er social pressure. Finishing school implied that it would be too late for these women to have their
first child. Several PhD students mentioned parental pressure, perceived biological risks and
physical problems that all drove them to have their first child within a short time.

The majority of the students interviewed considered the age of 30 a turning point of their life
course, as it was the case in Mynarska’s (2010) empirical findings. They perceived that to be-
come a mother one is “young” under the age of 23, at the “ideal age” up to the age of 30, while
they consider someone “too old” to have their first child in their thirties. That is why, after a cer-
tain age, female PhD students’ need for establishing a family proved to be a more decisive factor
than finishing school. Although embarking on a course of PhD study involves a three-year en-
rollment in doctoral school, students are aware of the fact that writing a dissertation usually takes
another two or three years. This means that a typical female PhD student is at least around 28-32
when she obtains her PhD, which is the overall case in post-graduate education (see NSF report
2014, table 54):
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On my first day at the university I was told that it takes five or five and a half years on
average, plus some post-doctoral years abroad ... but by that time (when having my first
child) I will be well over thirty, around 32. And I am not sure that I want to start estab-
lishing a family so late. [...] Well, if a woman delivers her child around the age of 35, it
is a little bit late and she has to count on health risks. (nr 10)

The pressure of having children before growing too old was more intense in the case of those
students who enrolled into the PhD program later than the age of 23-24; therefore, they were old-
er than their peers:

[...] I also started my PhD later, when [ was 26, and clearly I was not sure that [ would
have time for a PhD. I mean, [ would only have time for it if I gave birth during the pro-
gram. (nr 4)

A few students also emphasized the disadvantage of their late enrollment, since in this way the
period of becoming a mother will certainly overlap with their studies no matter how fast they try
to finish their PhD. Therefore students who started their PhDs at later ages considered having
their first child during the PhD education a less “bad” option:

Finishing the PhD or not (before childbearing) is not so decisively important for me now
because I am old enough for childbearing. (nr 7)

[...] if  were two years younger, I would probably say that I would finish (school before
childbearing), because then I would be 28 by the time I finish, [...] but as I will soon be
26 (and have finished only 2 semesters), it is all the same if I do one more year, because [
need to have a break no matter what. (nr 8)

The previously discussed results depict the contradictory character of value changes (Lesthaeghe,
2010) among highly educated Hungarian youths. Despite the general delaying trends in family
formation, we found that these women reject the idea of late childbirth or total childlessness.
Moreover, they insist on the very traditional notion of parenthood, thus they bear the sole respon-
sibility for caring for the future child. This all reflects on the prevailing traditional family roles in
Hungary (Pongracz & Molnar, 2011). All these ambiguities show the contradiction and struggle
these women face, yet these remain at an individual level.

Furthermore, it can be said that the concept of motherhood resists value changes or de-
institutionalization in Hungary (Kohli, 2007). Thus, paradoxically, the strength and obduracy of
this norm make the decisions on childbirth more difficult for Hungarian women, and, in turn,
contribute to the low fertility rate. The present findings, however, support the thesis that despite
their declared plans, at a certain age starting one’s career cannot wait, whereas family foundation
becomes less age-related (Huinink, 2013).

Career Breaks and Labor Market Uncertainty

For highly educated women, starting off a career and establishing a family occur broadly in the
same life period. Besides the tension due to the conflicting social norms introduced above, PhD
students faced another dilemma related to the timing of the first child: the question of when and
how to interrupt their academic and professional careers.

Students in our sample took into consideration different pros and cons in order to choose the
“least bad” timing of their career break. It is a fraught dilemma for them; one respondent — who
had a workplace at the same time — believed that a career break literally meant a kind of termina-
tion of her academic progress. This exactly highlights how difficult it is for female researchers in
academia to integrate motherhood into their career and how male and female life courses differ,
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as we described it earlier by Xie and Shauman’s (2003) and Mason et al.’s (2013) earlier re-
search.

We really have everything needed for having children. [...] My fiancé is all enthusiastic
about it, but actually he won’t have to quit his job. So when I decide that I'm willing to
give up my professional career, we can immediately have a baby. (nr 8)

Moreover, it was a general fear that their knowledge would be devalued no matter when they
became mothers. For some of them, professional investment would be wasted, too:

I have spent five years at university, it was quite a long time, and a lot of work. It still
hurts to think of it. And even now I work a lot and deal with development and research
and it would be sad to leave it all behind. (nr 8)

Students evaluated career breaks differently according to the junction of their academic career
where they occur. As mentioned above, in general they saw three options for postponing their
careers and having children: (1) before; (2) during and; (3) after their PhD studies, briefly dis-
cussed in terms of these options.

Firstly, except for one case, a career break before the PhD studies (i.e., between university gradu-
ation and PhD enrollment) seemed to be the “worst” timing for that event. We detected the earlier
introduced (Probert, 2005; Haynes et al., 2012; Martinez et al., 2013) extremely high effect of the
requirements of the so-called lock-step advancement behind these firm opinions: most of our
respondents had enrolled into a PhD program in the academic year following university gradua-
tion; and almost all the students continued their academic progression to the next level due to the
influence of their supervisors or other senior colleagues. All these had a significant influence on
students’ decisions on PhD enrollment and on the delay of the first childbirth.

Secondly, a career break during PhD training seemed to be the “least bad” option for some of the
interviewees. Interviewees found that having the baby during PhD would allow them to reinte-
grate into the labor market. However, they all expressed their concerns related to work-life bal-
ance issues. PhD students with parallel work were the most concerned, for experiencing huge
amount of workloads, including frequent overwork, as was the case in several European countries
(Friesenhahn & Beaudry, 2014). Though each of them introduced her PhD school as an institution
that supports students’ and employees’ childbearing, they did have reservations about it. Some
students projected a high level of uncertainty related to their future labor market opportunities due
to childbearing:

My future career is uncertain in connection with this, because I don’t know how I could
leave, how I could return, how I could carry on, and who will say what to that. (nr 8)

So now I think the sooner the better (childbearing), but things like that make me feel inse-
cure. By the way, there is this (industrial) scholarship thing, and I'm a bit concerned
what the company would say if I stood in front of them saying that I don’t want a scholar-
ship for two years but I would actually like to return, it’s just that now I have other busi-
ness to attend to. (nr 8)

The fear of negative attitudes towards mothers with little children can be better understood if we
take into consideration that the Hungarian welfare system provides three years of parental leave.
However, women who take a three year break face serious consequences in their careers. Though
by avoiding the motherhood penalty they have a choice between shortening this period, or letting
their partners take the parental leave, there is strong social agreement that mothers should stay at
home up to the age of three of the child (Blasko, 2005). All these fears and the expected negative
consequences of the career break during PhD education have a crucial influence on women’s
fertility decisions.
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Most of the PhD students would have favored the option of having a first child after obtaining
their PhD, but only if they did not considered it “too late” for motherhood, as we have already
shown above. Moreover, a few of them would recommend an even greater delay in childbearing:
women should first find a job after their PhD, have a few years of labor market experience for
they believed that they would have better salary prospects and probably also a better work-life
balance. They planned to postpone childbearing in spite of the fact that they felt they would be
“too old” for motherhood having spent some years working as a post-doc. They belonged to the
older age group in our sample (age 28-29, compared with age 24-26). One student, who worked
in industry, had a grim view of it:

For a woman to obtain a diploma but not finding a job it is a bit like committing a crime
against herself. Especially if a mother with small children applies for a post without any
work experience, she will be in a difficult situation. (nr 11)

Those who considered their early post-doctoral years a good possible timing for the first child
expressed their concerns about labor market uncertainty as well. They mentioned the uncertainty
of fixed-term contracts that are typical in the case of young academics. This attitude is apparent in
earlier empirical findings of Blossfeld et al. (2005), where results showed that women, firstly,
experience high level labor market uncertainty in terms of short and fixed-term contracts, second-
ly, want to secure their career in the labor market first, and then become a mother:

On the other hand it’s hard to acquire a position. If you don’t get one, then it’s common
to make use of some grants [...] Which is good, but if you think about it, they could only
get you financed for half a year or a year, it carries a lot of uncertainty. So from the
point of view of childbearing it’s very tricky when you should actually have a child. (nr
10)

To sum up the arguments presented above, our results show that uncertainty became a considera-
ble problem even in highly educated youths’ career and private life, which coincides with Bloss-
feld’s earlier research findings. This vulnerability can be especially valid in the case of other low
represented social groups in science, such as Black students of other students with color, let alone
the special situation of intersectionality. The sources of the experienced uncertainty by our inter-
viewees are manifold, and can be connected to both social norms and economic insecurities. At a
general level, we have found evidence for the widespread use of short- and fixed-term contracts
and the scarcity of tenure positions, which make career starts erratic (as Friesenhahn & Beaudry
(2014) have already shown). However, as mentioned earlier, life courses are highly gendered and
influenced by ethnicity. There are risks of second-rate positions for women, especially for Black
women, because they are often undervalued and segregated in the labor market and also have to
reconcile motherhood and paid work (Beck, 1992; Jones et al., 2015). Social norms related to the
three years of parental leave and that of women’s almost sole responsibility for childcare also
contribute to the increased level of insecurity. These often put even women scientists on a mom-
my track and hinder their return to their former career path.

Laboratory Work

Interviewees found the time of PhD education a “least bad” or, in a few cases, a “possibly good”
life period for childbearing. In each case they emphasized that they found only the last part of
PhD study — the period of dissertation writing — suitable for it.

Looking behind these data, a special feature of this field of engineering was revealed. In our sam-
ple, most PhD students’ research and work involved laboratory work with chemicals. Many of the
chemicals have hazardous effects on health, therefore researchers should be careful and keep to
all safety regulations, especially female researchers. In the majority of cases, students finish the
laboratory work required for their PhD research within the first three years of PhD enrollment.
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Even when some students in our sample who worked in a laboratory considered the early years of
PhD education suitable for childbearing, they were not able to reconcile such a pregnancy with
the risk of exposure to hazardous chemicals (Bellingham & Sharpe, 2013). In sum, the health
hazards of laboratory work played a further vital role in students’ timing of motherhood. If a
woman wants to have her child during her PhD course, she will probably have to schedule that
after finishing her laboratory work. As a matter of fact, this affects women’s timing at any time
during their careers. Nevertheless, it gives food for thought: that pregnant students and research-
ers cannot be cautious enough, even if they adhere to every safety protocol and regulation rigor-
ously. To put it differently, “normal accidents” (Perrow, 1984) can always happen as one of our
interviewees’ examples demonstrates:

As for me I learned about my pregnancy rather late, and I accidentally knocked over
some carcinogenic solvent in the lab before I even knew. Well, the baby was affected a
bit, but it was only for one or two days. (nr 4)

Another student called attention to the cumulative effects of chemicals and their role in the timing
of children in terms of the whole lifespan:

The truth is that we do a lot of lab work, unfortunately I know this from experience about
my colleagues—they unfortunately have several different health problems, especially
from the past, which are just gynecological—that this may also suggest to women they
had better have children as soon as possible, because no matter how careful we are
about health and safety, these chemicals do not make childbearing any easier. (nr 5)

To conclude this subsection, we can state that chemical engineering contains serious risks, partic-
ularly for women of childbearing age (Bellingham & Sharpe, 2013). We found evidence that the
interviewees were aware of these new types of emerging risks (Beck, 1992; Lupton, 1999). These
chemicals might have harmful effects on their health; still, very often, the risks were unavoidable.
These circumstances make scientific careers more troublesome for women. Furthermore, these
results also raise questions such as how different types of (labor market, health, pregnancy-
related) risks interact with each other, and how female scientists attempt to tackle these risks to
keep them at an acceptable level respectively.

Discussion

Our research results might contribute to the existing theoretical and empirical knowledge on the
female life courses in STEM fields in several ways. In this last section of our paper we focus on
the main three significant connections between our empirical results and the theoretical literature
according our research questions. Firstly, we will discuss how our empirical findings about con-
flicting norms and processes in relation to motherhood can be linked to life-course research in
general. Then we reflect on the possible relationships between social trends of uncertainty and
life courses. Secondly, as far as the theory of risk society is concerned, we delineate certain pre-
suppositions for future research about how different types of risks might overlap and interact with
each other in the practice of female scientists.

Answering for the first research question, we explored those normative and institutional contexts
that shape female PhD students’ family plans. As for the life-course research, according to our
viewpoint, the case of female PhD students exemplifies general societal trends concerning the
situation of women. Life phases spent in education not only become longer, but also more im-
portant for the female population in general. Often, for a growing segment of this population, this
time is further extended by some form of postgraduate study. As a result in relation to the timing
of motherhood we found in line with Huinink’s (2013) argument, that transitional phases con-
cerning the family are often put on hold for some time. Firstly, in order to finish postgraduate
education, which is clearly a strong social expectation towards youth, and also a criterion set by
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the students. Secondly, to establish a relatively secure career track and the necessary material
conditions for family plans. These demands are clearly demonstrated by our results even if the
public perceptions differ in this regard in Hungary (Pongracz and Molnér, 2011). Meanwhile,
results strengthen earlier empirical results (Xie & Shauman, 2003; Castaiio & Webster, 2011) that
male and female life courses differ, and females’ choices are influenced by normative and institu-
tional constraints.

Our research showed that different, even contradictory, processes of standardization and de-
standardization occur in relation to highly educated women’s life courses. On the one hand, simi-
larly to Western countries, there is an apparent de-standardization in the sequence of different life
phases (education, work, childbearing) in Hungary. On the other hand, in the case of the investi-
gated PhD education, a strong re-standardization process can be observed in terms of career steps.
It is an open question, however, if we can generalize our results for similar life courses in STEM-
fields in CEE countries. Women already postpone their motherhood due to their undergraduate
education, and the conflict between these opposing processes further postpones their childbear-
ing. Moreover, the perceived risk of getting “too old” for having children appears as a final limit-
ing factor that must be taken into consideration when women try to harmonize their different life
phases. These three phenomena (standardization, re-standardization and the perceived biological
limit), together with their respective orienting norms also in conflict with each other, create sig-
nificant tension and paralysis by analysis (Schwartz, 2004) in the life of young female scientists
and engineers. Secondly, the results of our research demonstrate that decisions in relation to one’s
life-course (starting, closing and “putting on hold” various life phases) are fraught with uncertain-
ty (Blossfeld et al., 2005). This lingering uncertainty permeates the outcomes of PhD students’
decisions in relation to harmonizing family and career steps. It explains why they could not really
find good (or good enough) decisions for the timing of motherhood and its effect on their career.
This led to a form of “decision inertia” while they searched for the “least bad” option. Moreover,
these uncertainties could be witnessed in the case of labor market decisions, such as finding a
position and returning after childbirth. Again, career progress (see the re-standardization argu-
ment above) with its clear and unambiguous steps was seen as a relatively stable point of refer-
ence compared to other areas of life.

Interviewees possess reflectivity in the Beckian sense. In other words, they are aware of their own
situation and try to find solutions to the conundrums they faced. However, solutions identified by
female PhD students are highly individualized and they do not reflect the fact their conditions
might be the result of collective life situations needing collective answers either at the micro
(sharing labor market uncertainties of having children with their partners) or the macro (changing
child-care assistance provisions) level. Historically, it could be argued that coordinating transi-
tions between life courses in the state-socialist era might have been easier as it was a heavily
standardized and institutionalized “state assisted” matter. However, when this type of paternalism
ebbed away, new tensions appeared due to de-standardization.

Lastly, in related to our second research question, one of the surprising and unexpected results of
our research project is related to Beck’s (1992) risk theory. It became apparent that a new “layer”
of risks is added to job market related risks in the case of female chemical engineers. These are
health related risks stemming from the fact that these women deal with hazardous chemicals dur-
ing laboratory practice. It is particularly intriguing that while our research subjects are highly
educated, possessing particularly comprehensive knowledge about these chemicals, they could
still not adequately assess the risks of working in laboratories and being surrounded by dangerous
substances. They could attempt to minimize these risks in a reflective fashion, yet they were also
aware that the outcome would be highly uncertain in the long term.
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Conclusions

This paper aimed at exploring the timing of motherhood of PhD students in engineering with
qualitative methods. It used a double theoretical framework of the life course and the
risk/uncertainty approaches by which it showed how female life courses are shaped at the thresh-
old of the research career. The most significant conclusion of this study is that, even as early as
PhD education, young female engineers face continuous and serious dilemmas in relation to inte-
grating motherhood into their career. On the one hand, our findings contribute to the theoretical
discourses on the timing of motherhood of higher educated women. Despite the general pattern of
delaying motherhood in developed countries, our research showed that women in post-graduation
engineering trainings struggle against this postponement. They experience contradicting social
norms in relation to the ideal timing of motherhood, let alone the strong social expectation of the
long-term maternity leave in Hungary, that all are challenging circumstances for young female
researchers especially in this male-dominated, knowledge-intensive profession. On the other
hand, our results support that uncertainty and risk have a significant effect on young researchers’
individual and family life courses. Both the experienced economic insecurities — especially in
relation to motherhood — and the health and pregnancy risks women face in the case of laboratory
work permeate young researchers’ everyday life and decisions, which they can hardly avoid. For
future research it could be a highly significant and interesting task to unravel how these different
types of risks overlap and interact with each other; and how female researchers try to juggle these
different risks in order to create an “optimal risk condition” for themselves and for their present
and future children. The other implication of this study is that female PhD students in this re-
search are left alone with the burden of shaping their early career, especially in a field where they
hardly find any good practice or role model to follow. Findings of this research may call the at-
tention of the stakeholders to the necessary intervention points.
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