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Risks and motherhood-related uncertainties during PhD studies in engineering

Introduction
Women are still significantly underrepresented in the field of science, technology, engineering
and mathematics (STEM) both in higher education and research and development (R&D). They
tend to leave science after obtaining their PhD or have to face slower career advancement
compared to their male counterparts. Research already called attention to stereotypes
reinforcing the essentialist constructions of science and gender, to the role of early socialisation
in women’s career orientation and to the different structural barriers in STEM cultures, which
can all alienate women from science (Faulkner 2011, Xie & Shauman 2003).

However, the early-stage research career is a special life period where women possibly meet
the majority of the obstacles to female career advancement. Firstly, work-life balance can be
especially challenging, for they often study, work and (would) raise children at the same time.
Secondly, being new incumbents and/or young mothers, they are subject to a high level of
labour market uncertainty and risk concerning their employment forms and working conditions.
Moreover, occupational characteristics of STEM fields, such as knowledge-intensiveness and
laboratory work can lead to further uncertainty and more risk elements.
Using Ulrich Beck’s theories (Beck 1992, 2000), this paper will show the uncertainties and
risks young female researchers face in engineering in relation to their motherhood, as well as
how significantly they influence their family and professional life. Results of 27 semi-structured
individual interviews with female PhD students in Hungary will give a more complex
understanding of women’s constrained careers in a highly male dominated technical field in a
post-socialist context.

Theoretical background
Our theoretical framework is based on Ulrich Beck’s work on risk society (1992). He argues
that in this new risk society there is a growing consciousness towards new types of risks
connected to technological, economic and social development. Industrial societies had met their
limitation and rigidities and are now experiencing their ‘counter-modernistic scenario’,
including the criticism of science, technology and progress, as well as new modes of work and
family life (Beck 1992, 11). In our research we reflect on these two dimensions of risk society.
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Science and technology have been demystified in this new reflexive modernity. In risk society,
the former security provided by new technologies can no longer be guaranteed: accidents and
catastrophes can happen anytime. However, instead of dangers, the “projected dangers of the
future” – namely the risks – have become the focus of this new modernity. According to Beck,
risk means a “systematic way of dealing with hazards and insecurities induced and introduced
by modernization itself” – moderity became its own theme, and in this way, reflexive (Beck
1992, 19–21).

Danger and risk used to be personal and located, while in risk society whole continents face
global dangers in the forms of new, invisible physical and chemical formulas, of which sideeffects are often latent for the time being and not even calculable. However, there are
contradictions in risk society: a) the more security is sought, the more risk we have to undertake
and the less security can be achieved, b) we can hardly realize risk or hardly (want to) know its
full potential, moreover, when everything becomes hazardous around us we tend to ignore them
(Beck 1992, 19-23).

Risk has another essential dimension, for global risk situations overlap with social, biographical
and cultural risks and insecurities (Beck 1992, 87). In risk society, former certainties, such as
the sanctioning power of classes and norms vanished or weakened due to the process of
individualisation. Human biographies have become reflexive, people have more freedom to
choose both their individual and labour market biographies (Beck 1992, 87). Meanwhile, in this
highly uncertain environment both the recognition of risk, the decision and the responsibility
are shifted to individuals (Beck 1992, 143).
In parallel with this, employment systems became less standardised after the ‘70ies. Although
there is an increasing demand on behalf of the employers for more flexible, responsible and
mobile workers, these requirements are usually opposed to family establishment and long-term
career plans (Beck 1992, 142). Beck argues – in his work about the “brazilianization” of work
– that labour market uncertainties affect women primarily, for example they are usually
employed in atypical, precarious employment forms (Beck 2000).

However, the distribution of risk of flexible employment does not follow the pattern of social
stratification. It is a new phenomenon that insecure jobs are spreading at the highest level of the
qualification hierarchy affecting – among others – professionals working at universities, or
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innovators at high-tech centres, who are also subject to increasing labour insecurity. A
significant part of the highly qualified labour force also has to face the disadvantages of the
individualised employment systems, where cheap and uncertain jobs demand multi-activity,
high levels of flexibility and adaptation to the continuously changing rules (Beck 2000).

Hungarian context
Hungary has undergone quite similar demographic changes like those of Western countries,
such as the postponement of motherhood or the deccreasing number of marriages (Spéder
2009), however these postponements started before the change in the political system (Tóth
2002). Still, even today women give birth to their first child around the age of 29.6, a year
earlier than the EU28 average (Eurostat 2015).

Public attitudes towards family and gender roles are changing slightly but the population is still
considered conservative (Molnár 2011). Some social policies, such as three-year parental leave
suggest that Hungarians are (still) very family-oriented (Blaskó 2011), meanwhile, the
reconciliation of work and family life is still a huge challenge for women and families. Neither
recent low fertility rates ([1,4] Eurostat 2015) coupled with gender pay gap ([15.1] She Figures
2015), nor the lack of either sufficient childcare services (KSH 2014) or part time work
opportunities (Nagy 2009) support this idea. While the proportion of employed women with
children under the age of two in Hungary is the lowest (UNECE 2015), the employment impact
on parenthood is the highest in Hungary among the EU member states (She Figure 2015).

Regarding engineering, women are significantly under-represented in the field. Their
participation in postgraduate programmes has always been very low – around 30% – a
proportion which is quite equal in chemical engineering, but extremely low (around 7%) in
electrical engineering (KSH 2009). Though the duration of PhD programmes was extended
from three to four years in 2016, it usually takes 5-6 years on average for students to obtain the
degree. The proportion of engineering women in research and development is 21.3% (KSH
2011).

In sum, higher educated women usually face strong conservative social attitudes, insufficient
social policy arrangements and labour market conditions that can all significantly hinder the
harmonisation of their family and professional life, causing high level uncertainty in their life
(Paksi 2014).
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Methodology
Our research applies grounded theory to explore how uncertainties and risks described by Beck
(1992, 2000) are experienced by PhD students and how they affect their family and professional
plans. The approach is based on the constructivist paradigm presupposing that people actively
create and shape their social reality according to their subjectively lived realities through their
understandings, meanings and practices (Creswell & Clark 2007, 37–43). Based on the
considerations we introduced above, we formulated two research questions.
1) What kind of uncertainties do PhD students identify in relation to childbearing and how
do they affect PhD students’ professional and family plans?
2) What kind of health risks do PhD students identify in relation to motherhood during
PhD studies, and how do they affect PhD students’ professional and family plans?

We used qualitative methods and conducted semi-structured individual interviews accordingly.
The target group was composed of female chemical engineering (CE) and electrical engineering
(EE) PhD students in Hungary. We chose the oldest and largest technical university in Budapest
having seven engineering doctoral schools. The sample consists of 27 students, aged between
23 and 33. The majority are married (11) or cohabit (9), are childless (20) and works in the
public (14) or in the private sector (6). For the analysis we used template analysis with coding.

Results
1) Uncertainty
Analysing the interviews, we identified three dimensions of uncertainty (labour market,
negative discrimination, gender-based prejudices and false beliefs) and explored how they
affected PhD students’ family and professional plans.

The greatest uncertainty these young PhD students reported is related to their labour market
participation. The majority of the interviewees work in parallel with their studies and experience
uncertainties deriving from their precarious employment form. Firstly, they receive only very
short, two to twelve month, fixed term contracts. An electrical engineer student complained
about the continuous stress she felt because of the 2-month contracts at a time and seriously
considered quitting her job.
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Secondly, inflexible working conditions are sources of tension in young researchers’ lives.
Students working at public research institutes enjoy more flexible working conditions than their
counterparts in the private sector. These latter ones face rigid working hours and a less
supportive environment regarding their family establishment. The following quotation by an
interviewee working at a huge industrial company gives a good insight into the general
uncertainty she felt:
‘My future career is uncertain in connection with this (childbearing), 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.’ (CE,
25, childless)
Thirdly, students´ defencelessness is further deepened by the low incomes they receive – if they
receive any – in forms of fellowship or salary. The majority of the interviewees had moved to
the capital when they enrolled into the PhD programme and now rent an apartment or live in a
student hostel. Their low income makes it impossible to establish their own family unless they
have a partner who is the breadwinner.

The second dimension of uncertainty we identified derives from the negative discrimination of
these young women at their schools and/or workplaces. Although it is forbidden by Hungarian
law to inquire into parental status or family plans during the interviewing process, it is a usual
phenomenon that employers find their way to this information or it is asked directly. Young
mothers are often discriminated against in this way and these students are not exceptions.
Discrimination on the basis of gender is also a phenomenon especially among electrical
engineers, and the so-called ‘Old Boys Network’ (Phipps 2008) discriminates women not only
during the job applications but during their everyday work as well.

The sources of the third dimension of uncertainty are the gender-based prejudices and false
beliefs PhD students, especially electrical engineers experience. Although the students in the
sample have a strong researcher identity, the questioning of their competency can cast doubts
on their career plans. Religion does not play a significant role in our interviewees’ life.
However, one of them who graduated from a catholic university shared her experience. Though
there is only one university offering engineering education that belongs to the church, it is worth
considering that medieval dogmas are still prevalent in higher education:
‘There was a priest when I was an undergraduate who said that women shouldn’t learn science
because it makes women infertile.’ (EE, 30, childless)
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All the above described dimensions of uncertainties permeate PhD students’ lives and have
significant negative effects both on their professional and family lives. We observed different
reactions to these uncertainties. Regarding professional life, some students consider abandoning
their science careers because they find childbearing to be incompatible with a career in R&D.
‘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.’
(CE, 25, childless)
However, – tilting at the windmills – the majority of the students express their aim at
harmonising their family and professional lives. Meanwhile, childless students cautiously
mention that they should be ‘interviewed’ again about how their plans were realised after they
had established a family. Almost all students state that these uncertainties definitely slow down
women’s careers, and this opinion is widely shared even among teachers.
Regarding family life, students’ utmost concern is the timing of their motherhood. They feel a
continuous tension about it, because, on the one hand, they intend to finish their PhD before
becoming a mother, while on the other hand they would consider themselves too old if they
were to wait until they obtain the degree. In the latter case they are fully aware of the health
risk of both becoming a mother at later ages and the cumulated effects of laboratory work.

Summarising the answers to the first research question we can conclude that PhD students in
our sample experience different types of uncertainties. Young mothers are in a disadvantageous
position in the labour market and the chilly climate further exposes these women to these
uncertainties. Neither the precarious employment forms described by Beck, nor the strong
conservative attitudes in Hungary foster these students’ career advancement in science.
Uncertainties make any long-term planning and decision making impossible, causing
continuous stress in PhD students’ lives.

2) Health risk
Although students in our sample do not work with especially hazardous materials, such as
radioisotopes, they regularly use other, ‘less’ hazardous substances that also present health
risks. Interview questions about the health risks of laboratory work revealed a contradiction in
students’ narratives.
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On the one hand, the majority of the students are aware of the fact that working with hazardous
chemicals involves certain health risks in researchers’ lives. Even those student whose PhD
research does not involve laboratory work, are exposed to its risks, since PhD students are
required to teach and supervise the laboratory work of BSc and MSc students.
On the other hand, the health risks of laboratory work are often mentioned by the students in
connection with the way safety regulations are broken. This allows the conclusion that they
underestimate or neglect the health risks they are subject to. Regulations are sometimes broken
by pregnant students, but we found examples of offences by the institution itself. Finally, no
matter how cautious students are, accidents can always happen:
‘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.’ (CE, 28, pregnant)
As uncertainties, health risks also affect PhD students’ family and professional lives. The
interviewees shared the opinion that although men are affected as well, women are more
endangered by the side effects of laboratory work. The younger ones are exposed to a greater
health risk due to their childbearing, the older ones are subject to the cumulative effects, which
often cause gynaecological problems at later ages.

Health risks are definitely high before, during and after childbearing. We saw above that
accidents can easily happen before being aware of pregnancy; during pregnancy risks are
officially acknowledged, because entering the laboratory is forbidden by the regulation; and lab
work also presents risks to young mothers’ breastfeeding. The timing of childbearing and the
schedule of the laboratory work are therefore strongly interconnected and require thorough
family and career planning. On the one hand, students usually do not want to postpone their
motherhood until after the age of 30, on the other hand, engineering students are usually already
engaged to work with industrial partners through fixed-termed contracts, which hardly allow
any career break.
‘Women 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.’ (CE, 28,
childless)
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Summarising the results of the second research question we can conclude that PhD students
working in laboratories are exposed to health risks, as well as their older counterparts due to
the cumulative side-effects of the hazardous substances. Results support Beck’s theory that
health damage is often invisible for an indefinite time, side-effects cannot be estimated; and
risk is often neglected. Risk and uncertainty are intertwined in our interviewees’ lives, for the
timing of childbearing is a crucial life event both in their family and professional lives.

Summary and conclusion
Young women in our research experience high level and multi-faceted labour market
uncertainty. Precarious employment forms, such as short and fixed-term contracts, inflexible
working conditions and low incomes already exist during PhD education, making students’
family and professional life insecure and incalculable. The negative discrimination of these
young researchers both in their schools and workplaces, as well as the prejudices and false
beliefs in relation to women’s knowledge competency further deepen PhD students’ uncertain
positions in this masculine profession. These experiences are significant sources of tensions in
their lives, which highly influence their family and career decisions.

Both the younger and older researcher generation in engineering, whose work demand
laboratory work, are subject to health risks. The side-effects of chemicals are often invisible
and are not calculable. Nevertheless, health risks are often underestimated or neglected both by
the students and their supervisors. As uncertainty and risk, family and career planning definitely
are linked, for the timing of motherhood require – besides other conditions – a thorough
schedule of laboratory work.

Our results show that uncertainty and health risk strongly present as early as PhD education and
pervade PhD students’ life. Uncertainty and risk are often intertwined and significantly
influence these young engineers’ career choices. Even our higher educated interviewees face
high level labour market uncertainty and the invisible, cumulative side-effects of modern
technology, as Beck described them in his works (1992, 2010). The negative effects of both the
chilly climate and the laboratory work are additional factors to how professional life courses
are gendered in research and development, as well as how life courses can differ according to
the field of science and sectors. Meanwhile, students’ control over these uncertainties and risks
are limited. Their elimination or minimisation are needed in order to offer a more certain and
calculable career model and retain women in research and development. Our results have a
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limited generalisation, however, the chilly climate and the laboratory work may also play the
same role in PhD student’s lives in other disciplines.

List of references

Beck, Ulrich (1992), Risk society. Towards a New Modernity, SAGE Publications Ltd
Beck, Ulrich (2000), The Brave New World of Work, Oxford: Polity Press.
Blaskó, Zsuzsanna (2011), ‘Három évig a gyermek mellett – de nem minden áron. A
közvélemény a kisgyermekes anyák munkába állásáról’ (Three years with the children – but
not at all costs. Public opinion on the return of young mothers to the labour market’),
Demográfia 54(1): 23–44.
Creswell, John W. & Plano Clark, Vicki L. (2007), Designing and conducting mixed methods
research, Thousand Oaks, CA: Sage.
Eurostat (2015), Fertility rates by age. Retrieved on May, 2017, from:
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_frate&lang=en
Eurostat (2015), Mean age of women at childbirth. Retrieved on May, 2017, from
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=tps00017&
plugin=1
Faulkner, Wendy (2011), ‘Gender (in)authenticity, belonging and Identity work in
engineering’, Brussels Economic Review 54 (2-3): 277-293.
KSH (2014), Helyzetkép a kisgyermekek napközbeni ellátásáról, 2013 – Kötelezettségek,
lehetőségek, tények (Current situation of childcare facilities, 2013 – obligations, options and
facts), Retrieved on May, 2017, from:
https://www.ksh.hu/docs/hun/xftp/stattukor/kisgyermnapkozbeni/kisgyermnapkozbeni13.pdf
KSH (Central Statistical Office, Hungary) (2009), The proportion of female chemical and
electrical engineering PhD students, Data were obtained from the Office via email in April,
2012.
KSH (Central Statistical Office, Hungary) (2011), The proportion of engineering women in
research and development, Data were obtained from the Office via email in April, 2013.
Nagy, Beáta (2009), ‘The paradox of employment and fertility: an introduction’, Review of
Sociology of the Hungarian Sociological Association 2: 47-56.
Paksi, Veronika (2015), ‘Work-life balance of female PhD students in engineering’, in
Pusztai, Gabriella, Ágnes Engler & Ibolya Revák Markóczi (Eds.), Development of Teacher
Calling in Higher Education. (Felsőoktatás és Társadalom 50), Nagyvárad-Budapest:
Partium Press-Personal Problems Solution-Új Mandátum, 179-194. Retrieved on May, 2016,
from:
10

http://tanarkepzes.unideb.hu/szaktarnet/kiadvanyok/development_of_teacher_calling_in_high
er_education.pdf
Phipps, Alison (2008), Women in Science, Engineering and Technology. Three decades of UK
initiatives, Stoke-on-Trent: Trentham Books.
S. Molnár, Edit (2011), ‘A közvélemény gyermekszám-preferenciáinak alakulása
Magyarországon az elmúlt évtizedekben’ (‘The changing of the public opinion on
childnumber preferencies in the past decades in Hungary’), in: Pongrácz, Tiborné (Ed.), A
családi értékek és a demográfiai magatartás változásai. NKI Kutatási jelentések 91. (The
changes of family values and demographic behaviour. Research Report 91), Budapest:
Népességtudományi Kutatóintézet, 69–94.
She Figure (2015), Gender in Research and Innovation. Statistics and Indicators, Brussels:
European Commission. Retrieved on May, 2017, from:
https://ec.europa.eu/research/swafs/pdf/pub_gender_equality/she_figures_2015-final.pdf
Spéder, Zsolt (2009), ‘How are Time-Dependent Childbearing Intentions Realized?
Realization, Postponement, Abandonment, Bringing Forward’, European Journal of
Population 25: 503–523.
Tóth, Olga (2002), ‘Házasság és gyermek: vélekedés és viselkedés’ (‘Marriage and Child:
Opinion and Behaviour’), http://www.c3.hu/scripta/szazadveg/11/toth.htm [downloaded on 01
June 2015]
UNECE Statistical Database (2015), The proportion of employed women with children under
the age of two, Retrieved on May, 2017, from:
http://w3.unece.org/PXWeb2015/pxweb/en/STAT/STAT__30-GE__03WorkAndeconomy/009_en_GEWE_EmpRatAYC_r.px/table/tableViewLayout1/?rxid=cd76e
7a3-ab37-46d6-9abb-6b80e4932f92
Xie, Yu & Shauman, Kimberly A. (2003), Women in Science. Career Processes and
Outcomes, Cambridge, Mass. – London: Harvard University Press.

11

