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PhDnet Report 2020

Chapter 1

Introduction

The Max Planck Society (MPS) has built
a reputation of excellence for its innovative
research and contribution to Science, both
across Germany and internationally. Such
groundbreaking research was honoured in
2020, with not one, but two Nobel Prizes'
in Chemistry and Physics, an exemplary
feat even for the MPS. Such feats would not
be possible without the steam that keeps
this powerhouse of scientific research run-
ning, it's doctoral researchers (DRs). As of
2020 DRs number over 4900 working in 86
Max Planck Institutes (MPIs). To have a
common voice for all DRs in the MPS, the
Max Planck PhDNet was founded in 2003.
Since its inception, the Max Planck PhDNet,
has bridged communication between DRs
and the MPS administration, strengthened
academic solidarity, and improved working
conditions of DRs. Initiated in 2006, the
PhDnet survey has served as a crucial tool
employed by the PhDNet to collect the voices
of DRs. To further amplify our collective
voices the PhDNet has collaborated with
DRs of the Helmholtz Association of German
Research Centres (Helmholtz Juniors), the
Leibniz Association (Leibniz PhD Network),
and the Institute of Molecular Biology Mainz
since 2019, forming what is known as N2.

The aims of this survey:

ˆ By collecting precious feedback from
DRs, we are able to reflect on the status
quo. The anonymous and comprehensive
analysis helps us to address the most
urgent concerns. In the past years, those

included topics like power abuse, satis-
faction with holidays, salary, and mental
health. The collected data became a
pillar to the advocacy of the PhDnet
steering group, and further encouraged
the collaborative efforts with the General
Administration of the MPS and to im-
prove the DRs' working conditions.

ˆ Crucially, the survey is not only fo-
cused on the most pressing issues, but
additionally allows us to investigate
the "stumbling blocks". It unveiled
hidden issues faced by DRs, such as
pay gaps, difficulties in the supervisory
relationship, and this year also instances
of discrimination and microaggression,
lack of compatibility with family plans,
and dissatisfaction with the amount of
permanent contracts in academia.

ˆ Specific reports for individual institutes
were distributed without harming the
anonymity of participants. They have
been helping many institutes spot the
local shortcomings, which offered space
for adjusting the institute policies, and
grounding better local support for em-
ployees.

ˆ Through the years, the surveys were
designed to retain the continuity of some
critical issues. They well indicated how
policies can change the DRs' situation,
and tracked development of satisfaction
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PhDnet Report 2020 Chapter 1. Introduction

of DRs in the MPS, such as through
the abolishment of stipends in 2015,
the increase of holidays in 2019, or the
establishment of the PlanckAcademy in
2020.

This year, the survey has been designed to
include six chapters, namely:

ˆ Demographics presents the overview of
our respondents this year, and ensures
the validity of this survey.

ˆ Mental Health brings one of the most
important topics to the front, using three
measures: state anxiety, trait anxiety,
and depression. The mental health
indicators in demographic character-
istics sound the alarm: who could be
potentially more endangered? Or who
is exposed to more factors impacting
one's mental health? In consideration
that there are multitudinous causes of
mental health problems, the correlation
with other conditions are thoroughly
discussed in the following chapters.

ˆ Working conditions provides a compre-
hensive view of the core of the survey:
the composition of funding sources,
pay gaps, working hours and holidays,
opportunities to work from home, du-
ration of contracts and how information
is distributed, satisfaction with various
aspects, considerations of quitting, and
relations with mental health impair-
ments.

ˆ Support Structures & Scientific En-
vironment discusses the necessary
support system to DRs besides working
conditions. Doctoral research is not
solely a work, but also an educational
process. A cornerstone of the education
and personal development offered by
doctoral research is the relationships

that DRs have with their direct and
formal supervisors. Here we describe
the occurring pitfalls of these super-
visory relationships, what support is
needed by DRs when they look for career
opportunities, as well as what is still
lacking for international students. As
the previous one, this section elucidates
how all of these factors relate to DRs'
mental health.

ˆ Discrimination & Conflict emerge given
the great diversity in the MPS. The new
topic from this year's survey raises
awareness of microaggressions and
discrimination on various basis, which
potentially hinder a positive work place
culture, and could build up mental health
risks for employees affected.

ˆ Cluster Analysis applies cutting-edge
analysis on the whole survey data. It
identifies the most important character-
istics of this years survey. This analysis
confirmed findings of earlier chapters
and, furthermore, it spots several new
discoveries providing prospects on the
improvement of DRs' satisfaction.

As illustrated on the survey 2019 cover [23],
doctoral research is a tortuous path. A path,
in which DRs learn, institutes learn, and
the MPS as a whole learns, how to build
a sustainable and supportive environment,
and nourish the growth of science. Despite
all the struggles we hear, we see and we
experience, many positive changes are on
the way, as the new contract system in 2015,
the increase to 30 holidays days in 2019, and
the milestone of 65% base contract starting
from January 2021. Quoted from one of our
respondents this year:

MPS is leading the path to humane PhD
work - let's grow that model.
(Anonymous respondent)
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Chapter 2

Demographics

Key Points:

ˆ This year 2378 DRs across the MPS partici-
pated in the survey, representing all the sec-
tions at almost equal ratios

ˆ Women DRs are overall under-represented in
the MPS; vastly under-represented in the CPT
section but over-represented in the BM and
HS sections

ˆ Almost half of all respondents hold German
citizenship

ˆ Roughly 71% of respondents identify as being
of European descent

ˆ Only 7% of respondents are (expecting) par-
ents

In the survey period of 2020, a total
number of 4911 eligible DRs were asked to
respond to our questions. The 2378 (48.4%)

Figure 2.1: Survey Participation Rate per Section (total
number of participants per section in bold white font)

complete and valid responses we received,

provide us with an invaluable resource to
assess the positive aspects of being a DR in
the MPS but also point to the areas where
improvements are still needed, important,
and necessary. The voices raised in this
survey are not coming from a monolithic
group of people, but from diverse DRs work-
ing in various fields under many different
conditions and circumstances.

As shown in Figure 2.1, the participants in
this years survey come from all three sec-
tions of the MPS, Biomedical (BM), Chem-
istry, Physics and Technology (CPT) and Hu-
manities (HS).

On average, DRs are 26.2 years old at the
beginning of their PhD with only slight age
differences between gender identities (see
Supplementary Figure A.2).

Figure 2.2: Gender Distribution per Section
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Figure 2.3: Gender Distribution per field of study. Diverse gender identities and missing answers are not shown.

Of all respondents, a total of 44% (1053
participants) identified as women, 53% (1270
participants) as men and 2% (55) either iden-
tified as gender diverse (8) or did not feel
comfortable in providing their gender iden-
tity at all (47).

Importantly, the proportion of gender
identities are vastly different between the
three sections of the MPS as shown in Figure
2.2, with the CPT section having the lowest
proportion of DRs identifying as woman
compared to the BM and HS sections.

Dramatically different are also the propor-
tions of men and women working in different
fields, as shown in Figure 2.3, with more
women than men working in biomedical
and humanity fields. These gender gaps are
extreme in fields like physics (circa 70% men
vs. 27% women), technology (69% men vs.
29% women) and mathematics (66% men
vs. 29% women).

While a majority of DRs hold either Ger-
man citizenship (44%) or citizenship of an-
other country in the European Union (20%),
the MPS is able to attract roughly 35% of its
DRs from outside of the EU (see Figure 2.4).

As shown in Supplementary Figure A.1,

Figure 2.4: Citizenship of DRs per Section. Responses
given less than 2% are not labelled.

across all sections, 71% of participants
identify with being of European descent,
followed by 10% of Southeast Asian and 7%
of South Asian descent. The remaining 12%
of participants are split among the other
six response options provided in the survey,
including being of mixed descent. Across
the entire MPS only 16 DRs report being of
African and 2 of Caribbean descent.
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Figure 2.5: Parenthood of DRs per Section

In this Survey, 61% of respondents have
partners which they are in long-term rela-
tionships with (Supplementary Figure A.3).
Roughly 7% of all Participants are (expect-
ing) parents with the HS section reaching
more than double the percentages of the
other sections at 12% (see Figure 2.5).

Overall, there are slight changes in the re-
ported demographics compared to last years
survey. The overall response rate of 48%
is slightly lower than last years 51%. On
the other hand, for many questions in this
chapter, which contain sensitive personal in-
formation, the willingness of participants to
respond was higher (>=98%) than last year
(>=96%), which we hope is due to increasing
trust in our yearly survey procedures.
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Chapter 3

Mental Health

Key Points:

ˆ Mental health seems to be compromised in
this year's cohort (slightly more so than in
2019)

ˆ DRs' demographic characteristics, such as
their gender, nationality, and disability, re-
late to the degree of reported mental health
symptoms

ˆ Reporting mental health issues is also di-
rectly related to DRs' perceived difficulties in
doing their work as well as considering to quit
the PhD

In recent years, the issue of mental health
symptoms in Doctoral Researchers (DRs) has
received increasing attention (for a meta-
analysis of depression and anxiety symptoms
in DRs as compared with the general public,
see [26]). This confirms the need for contin-
ued focus on the mental health status of DRs
within the Max Planck Society (MPS). Simi-
lar to last year's report, we will introduce the
three indicators of mental health used in our
survey. Specifically, we will describe their
prevalence in this year's cohort of DRs and
compare it to the results of the 2019 survey
(for the 2019 survey results, see [23]). More-
over, we will address how these indicators
relate to other variables assessed in our sur-
vey at the end of each chapter of this report.

3.1 Mental Health Classi�cations

To allow for comparability with last year's
survey, we used the same three measures of

mental health symptoms:

ˆ State anxiety: the current level of anxiety
symptoms is determined by investigating
how anxious people feel at the moment

ˆ Trait anxiety: the overall level of anxiety
symptoms is determined by investigating
how anxious people feel in general

ˆ Depression: the level of depression
symptoms is determined by investigating
which problems have bothered people in
the last weeks

In accordance with last year's survey, state
and trait anxiety scores were collected by
using a short version of the Spielberger
State-Trait Anxiety Inventory (STAI; [19]),
while depression scores were obtained us-
ing the Patient Health Questionnaire mod-
ule PHQ-9 ( [15]). Both questionnaires are
established diagnostic instruments of anxi-
ety and depression, respectively. In general,
lower scores imply fewer or less severe self-
reported symptoms of state and trait anxi-
ety and depression. For state and trait anx-
iety, scores range from 20-80, and depres-
sion scores range from 0-24. Since there is
an ongoing debate regarding the exact cat-
egorical classification of mental health is-
sues, we only use the continuous scores of
state and trait anxiety as well as depression in
our statistical analyses. If desired, these re-
sults can still be understood from a categor-
ical perspective by looking at the Appendix
F.2.1, where the score-boundaries per cate-
gory are listed.

The statistical analyses we report are based

9
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on simple or generalized linear regression
models (e.g., binomial regression) with ei-
ther numerical independent variables or cat-
egorical ones, depending on the type of data,
therefore allowing for correlation analyses or
group comparisons (it will be specified in
footnotes if this is not the case). For visual-
ization, the data usually will be presented in
the form of classical box plots. This is done
as they help to display various properties of
the distribution and are thus more informa-
tive than simple displays of the mean. The
central line in each box plot represents the
median, and a black square has been added
to show the mean. For ease of understand-
ing, and to match the conducted analyses, we
will additionally specify the respective means
in the examples provided in the text.

3.2 Mental Health Overview

Similar to 2019, we observed alarming lev-
els of mental health symptoms among the
MPS' DRs in the 2020 survey (see Fig-
ures 3.1,3.2,3.3). More than half of all
DRs responding to the 2020 survey show at
least mild depression symptoms (~52%). In
~19.5% of the respondents we even find an
indication of at least moderate depression. In
comparison, only between ~7.9% and ~9.9%
of the general population report symptoms of
at least moderate depression [4].

Figure 3.1: Prevalence of Depressive Symptoms among
MPS DRs in 2020

Figure 3.2: Prevalence of State Anxiety Symptoms
among MPS DRs in 2020

Figure 3.3: Prevalence of Trait Anxiety Symptoms
among MPS DRs in 2020

Almost two thirds (~62%) of all DRs re-
ported moderate to high degrees of current
(i.e. state) anxiety symptoms at the time of
the survey (autumn 2020), and more than
half (~53%) reported moderate to high de-
grees of general (i.e. trait) anxiety symp-
toms. As categorical values from the general
population are not available for the STAI, we
are unable to compare these values with the
general population.

3.3 Mental Health Indicator Inter-
relation

Unsurprisingly, matching last year's results
(see [23]), our three mental health indicators
highly correlated with each other (see Figures
A.4). It should be noted that, anxiety dis-

10



PhDnet Report 2020 Chapter 3. Mental Health

orders typically precede the diagnosis of de-
pression [13]. This highlights the importance
of treating mental health generally, creating
an environment which mitigates the initial
causes of anxiety and depression, especially
within the population of doctoral researchers.

In all analyses of the following sections re-
lated to mental health, we will consider this
strong interrelation of the three indicators
of mental health. Specifically, we will ab-
stain from using several indicators in one
model when looking at the relationship be-
tween mental health and other variables as-
sessed in our survey.

3.4 Mental Health in 2019 & in
2020

We are aware of the possibility that, espe-
cially in a year like this, mental health symp-
toms may be quickly attributed to the so-
cietal challenges imposed by the COVID-19
pandemic. Of course, the nature of our data
does not allow for clear attributions to this
circumstance, but we indeed observe slight,
yet significant increases in trait anxiety and
depression scores (t-tests, both p <.05) from
2019 to 2020. So, for example, while in 2019
the mean trait anxiety score was 43.5, this
increased to a mean score of 44.3 in 2020
(each out of 80 points; see Figure 3.4). More-
over, while the mean depression score was
5.7, this increased to a mean score of 6.1
in 2020 (each out of 24 points). As already
stressed in last year's survey, the observed
degrees of mental health symptoms become
even more worrisome when comparing them
with those of an age-related group of the
general population. Interestingly, this re-
mains true even when taking into account
the special situation created by COVID-19 (for
current mental health issues in comparable
groups regarding age and gender, see [4]).

Figure 3.4: Comparison of Trait Anxiety Scores among
MPS DRs in 2019 and 2020 (black squares represent
group means)

3.5 Mental Health & Downstream
Consequences

We find that impaired mental health directly
relates to perceived difficulties in doing one's
work (which we consider at least an indi-
rect measure of DRs productivity; see Figure
3.5). Specifically, higher depression, state
and trait anxiety scores all go along with
increased self-reported difficulties in doing
one's work (coefficients of a glm, all p<.001).

Figure 3.5: Difficulties to Work Due to Depression
Symptoms (black squares represent group means)

Poor mental health is also related to the
thought of quitting one's PhD. For example,

11
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we find that DRs who have considered quit-
ting their PhD �rarely�, �occasionally� or
�often� have higher depression scores than
those who have never considered quitting
(see Figure 3.6). To quantify the relation-
ship between mental health and the odds of
considering to quit one's PhD, we first cat-
egorised the latter in �Did not consider to
quit� and �Considered to quit at least once�
and then we ran three logistic regression
models with the mental health scores as in-
dependent variables (see Appendix F.2.2). We
find that an increase by just 1 point in either
of the mental impairment indicators corre-
sponds to statistically significant higher odds
of considering to quit one's PhD (depression:
20% higher odds of considering to quit; state
anxiety: 6% higher odds; trait anxiety: 7%
higher odds of considering to quit; all odds-
ratios p <.001;

Figure 3.6: Depressive Symptoms & Consideration to
Quit One's PhD (black squares represent group means)

Of course, ensuring mental well-being
should be an (ethical) goal in and of it-
self. However, our results show that disre-
garding mental health issues and their an-
tecedents could have negative downstream
consequences, which can have a direct im-
pact on scientific performance.

In the following chapters, we will relate the
mental health scores to the other variables
assessed in this year's survey. The relation-
ship between mental health and demograph-
ics will be outlined in the next paragraph.
For all other variables, their relationship with
mental health will be highlighted at the end
of each respective chapter.

3.6 Mental Health & Demograph-
ics

When focusing on differences based on gen-
der, we find that women report higher levels
of all three indicators of compromised mental
health than men (t-tests for comparison of
groups, all p-values <.001). For example, in
Figure 3.7, we can see that men have a mean
state anxiety score of 46.4 out of 80, while
women's mean score for state anxiety symp-
toms is 50.2. The mean state anxiety score
for those identifying as gender diverse is 57.1,
but only 8 people are in the gender-diverse
category, so this was not further analyzed.
Such gender differences in mental health in-
dicators align with persistent structural in-
equalities in the treatment and opportunities
of women compared to men within the MPS.
These inequalities will be highlighted in sub-
sequent chapters.

Figure 3.7: State Anxiety Score by Gender (black
squares represent group means)

Beyond gender, inequalities persist in other
facets such as nationality and disability.

12
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Sadly, we found that these two factors also
relate to mental health symptoms. Specif-
ically, when compared to having German
citizenship, both being a Non-German EU-
Citizen or a Non-EU-Citizen significantly re-
late to increased state and trait anxiety as
well as depression scores (t-tests for com-
parison of groups, all p-values <.001). For
example, while DRs with German citizenship
have a mean trait anxiety score of 43.1, Non-
German DRs from within and outside the EU
have a mean trait anxiety score of 45.6 and
45, respectively (out of maximum 80) (see
3.8).

Figure 3.8: Trait Anxiety Score by Nationality (black
squares represent group means)

Moreover, those, who consider themselves
to have a disability, report significantly el-
evated levels of all indicators of compro-
mised mental health (t-tests for comparison
of groups, all p-values <.001). For example,
the mean depression score for those report-
ing a disability (mean depression score: 10.3
out of 24) is almost twice as high as for those
reporting to have no disability (mean depres-
sion score: 5.9 out of 24; see Figure 3.9).

When we group responses by section (HS,
BM and CPT), we see that DRs of the BM
disciplines have significantly higher depres-
sion (about .76 higher score, p-value <.001),
trait (about 1.7 points higher, p-value <.004),
and state anxiety (about 1.9 points higher,
p-value <.004) scores than DRs of the CPT
disciplines. But this difference might be due

Figure 3.9: Depression Score by Disability (black
squares represent group means)

to the higher scores in women and relatively
more woman DRs in BM section. After cor-
recting for gender factor, the difference be-
tween two sections became insignificant. No
statistically significant difference has been
found between the CPT and the HS section.
For example, in Figure 3.10, we can see that
the mean state anxiety score is 49 in the BM
section compared to a mean score of 47.45
for those in the CPT section.

Figure 3.10: State Anxiety Score by Section (black
squares represent group means)

Lastly, we observe that the estimated time
remaining until submission of one's doctoral
thesis significantly relates to DRs state anx-
iety scores, meaning the less time DRs esti-

13



PhDnet Report 2020 Chapter 3. Mental Health

mate to have until the end of their PhD, the
higher their state anxiety scores (Pearson's
correlation coefficient, p <.001; see Supple-
mentary Figure A.5). For example, those ex-
pecting to submit their thesis this October
(2021) had a mean state anxiety score of 52.5,
while those expecting to submit only in Oc-
tober 2022 had a mean anxiety score of 47.1
(each out of 80 points).

Surely, some degree of anxiety when be-
ing close to the finishing line may be nor-
mal, and our results do not allow to clearly
relate such increased anxiety to insufficient
time for doing the PhD. However, as we will
discuss in the next section, many DRs are
given contracts with durations not properly
encompassing the actual duration of a PhD.
In the sections after that, we will also high-
light the relevance of supervision quality and
other key factors of the scientific environ-
ment for DRs' mental health. Additionally,
we will elucidate the role of experiencing
conflicts and discrimination as it relates to
mental health. Solving these issues can po-
tentially help to alleviate some of the anxiety
or depression symptoms we observed in this
year's DR's cohort.

3.7 Selected Voices

"I am super tired because I didn't have holi-
days this year, and my supervisor expects me
to publish in a month the first paper of my
PhD, even though I know I can't make it in 1
month. Besides, my supervisor keeps asking
me to do extra things at the same time. I feel
I will collapse any moment soon. "

(Anonymous respondent)

"I feel this is very much related to us
international students, especially the ones
who came from a country that if we go
back because of visa long-time problem,
it would be really difficult to come back
to the academia. People here won't easily

understand such fear, even international
people from countries with fewer problems.
I guess there is not enough help in the life
of an international PhD to create their career
and have a safe transition to the next job
until they get a secure residence permit. I
guess this is the deepest and longest scar on
my brain preventing me from working freely
and fully. "

(Anonymous respondent)

"There is a lot of stress in my life currently
both professionally and personally, which
is further exasperated by the pandemic and
having older parents overseas. However, I
am sure that there is a light at the end of the
tunnel, it is just a matter of figuring out how
long the tunnel is...."

(Anonymous respondent)
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Chapter 4

Working Conditions

Key Points:

ˆ There are significant pay gaps between gen-
der identities, section memberships and citi-
zenship

ˆ 3 year contracts do not cover the duration of
most PhD projects

ˆ Most DRs work more hours than they have to
and take fewer holidays than they are enti-
tled

ˆ Overwork of DRs is mostly due to a highly de-
manding work environment and high work-
load

ˆ While most DRs are satisfied with their work-
ing conditions, 31% of all DRs think about
quitting their position at least occasionally

ˆ Improved working conditions directly corre-
late with improved mental health indicators
in DRs

Doctoral researchers can be considered as
one of the drivers for scientific advances
made by the MPS as a whole. Their re-
search contributes large portions of the
work that solidifies the position of the Max
Planck Society as one of the top research
institutions in the world. It is therefore
imperative to create supportive and en-
ticing working conditions for the DRs in
order to help them focus on their research
and keep their productivity at a high level
throughout their time as DRs within the MPS.

In this chapter we take a closer look at
the working hours, salary, contract types and
work environment of DRs in the MPS and how

these factors influence their work satisfac-
tion.

4.1 Funding & Salary

One of the major concerns of DRs in re-
cent years has been how their positions are
financed, how much income they receive,
and the security this income affords them.
Last year's survey reported a positive devel-
opment towards more DRs being financed
through contracts rather than stipends, with
90% of DRs reportedly financed through
contracts. Positively, this trend seems to
persist in this years survey across all sec-
tions, as overall 91% of all DRs in the survey
are employed through contracts, although
distinct variation between the sections re-
main (see Figure 4.1).

When looking at the same data separated
by the year DRs began their PhDs (Supple-
mentary Figure B.3), it becomes clear that
this trend is driven by new DRs receiving
contracts, but many DRs that started work
on their PhDs in 2018 and before still rely
on stipends or are even unpaid. Low but
consistent numbers of roughly 1% of DRs are
not paid at all for their work, with the HS
section reaching 2% of unpaid DRs. Doctoral
researchers with non-European citizenship
are also more likely to rely on stipends
for their work (8% for non-European DRs
as compared to less than 3% in the other
groups, see Supplementary Figure B.10).
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Figure 4.1: "What kind of contract do you have?" by
Section (Responses given less than 2% are not la-
belled).

Gender differences in the type of funding are
not big, with slightly more women than men
receiving a stipend (6% women vs. 4% men,
see Supplementary Figure B.11.)

While all of these factors create inequalities
in the contract situations of DRs in the MPS,
it should be positively noted that all have
continuously improved over recent years,
albeit only slightly. Providing contracts
over stipends should not only be encouraged
because they typically provide better pay to
the DRs, but also better access to healthcare
and social benefits.

As in previous years, DRs in the different
sections have significantly different (net)
incomes compared to each other (Figure
4.2). The proportions of DRs earning a net

monthly income higher than 1900 euro are
significantly higher (two proportions z-test,
p-value < 0.001) for DRs in the CPT section
than for DRs in both the BM and the HS
sections. The proportions of DRs in the HS
earning net monthly incomes between 500
and 1100 euros, is significantly higher than
the same proportions among students in the
CPT section (two proportions z-test, p-value
< 0.05) but not among students in the BM
section. Doctoral researchers working in
different fields have different net incomes,
as shown by Supplementary Figure B.4,
with technology-related, math-related and
chemistry-related fields being the best paid
ones.

We investigate differences in net-income
by simultaneously accounting for several
demographic and contract related charac-
teristics of the participants, by means of a
regression analysis, after converting cate-
gorical responses into numbers by taking the
mid-point of each interval. We model the net
income through a multiple linear regression
model where the following covariates are
included: gender, section, the field of study,
the type of work, the ethnicity, the type
of contract, the type of employment and
whether the student is in their first year of
employment or not. Details of the model can
be found in the appendix (see Appendix F.5).

Consistent with results from previous
years, there is a statistically significant
gender pay gap, with women DRs earning
on average less per month than men. The
average net-income across all DRs of the
MPS, as predicted by the model, is higher
for men than women by about 26 ¿ (See also
Supplementary table B.1). Both men and
women earn the highest net incomes in the
CPT section, followed by the BM section and
lastly the HS section (Figure 4.4). By means
of the regression model, we controlled for
differences in net-income between people
under different contract and employment
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Figure 4.2: Net income by Section (Empty responses were excluded, median marked by dotted line)

situations. Therefore, the differences in
predicted net income of DRs in the different
sections and among men and women, do
not depend on the different contract and
employment situations. Similar results
are observed for the predicted gender pay
gap by field of work and type of work (see
Supplementary figures B.5 and B.6). For
all estimates of the model coefficients see
Supplementary Table B.1.

Not only is there a discrepancy between
men and women DRs, a striking difference
is also found between Non-European DRs
and European/German DRs. Non-Europeans
DRs earn 54.37 ¿ less per month compared
to German DRs and 44.10 ¿ less compared to
European DRs, while no significant differ-

ences are found between German DRs and
European DRs. This difference is partially
explained by the fact that a higher percentage
of Non-Europeans DRs are on stipends (see
Supplementary Figure B.10, but even when
DRs receiving stipends are excluded from
the analysis, a smaller but still significant
difference is found. Equal treatment inde-
pendent of gender and nationality should be
aimed for in the future.

In 2020, the increase in pay for Dok-
torandenfördervertrag holders from 50%
TVöD/TVL level 13 to 65% was implemented,
after years of encouragement from the PhD-
net. This is an important step forward in
providing better and equal pay to as many
DRs in the MPS as possible and raises the
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Figure 4.3: Net income by Gender Identity ( No answer/Gender Diverse responses were excluded, median marked
by dotted line)

Figure 4.4: Predicted average net income by gender
and section.

percentage of DRs on this pay level from
around 22% in this survey to roughly 57%
of DRs. This improvement should be visible
in future surveys in the reported net pay and
decrease the now prominent pay difference
between sections (see Supplementary Figure
B.2). The magnitude of the impact of this
development on the various pay gaps within
the MPS remains to be seen.

4.1.1 External Funding & Financial Sup-
port

A contract by the MPS does not have to be
the (only) source of income for doctoral
researchers. While gaining external research
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Figure 4.5: Net income by Citizenship (empty responses were excluded, median marked by dotted line)

grants can be an empowering situation,
external funding, stipends in particular, can
also lead to less job security, stability, and
net pay compared with a stable contract from
the MPS.

Therefore, we asked the participants
whether they are currently, or have been in
the past, recipients of external funding as
their main source of income. All together,
89% of DRs do not currently depend on
external funding, 83% have never and 6%
have in the past. The remaining 8% are
either on external contracts, stipends or both
(see Supplementary Figure B.9).

Aside from external funding, DRs might
also rely on direct financial support from

relatives, partners and parents. Within
the MPS, this affects a minority, but still
substantial fraction of DRs (18%), with
parents and partners being the most com-
mon sources of external financial support
(see Supplementary Figure B.7). Within the
group of DRs relying on external financial
support, members of the HS section seem
to be over-represented (see Supplementary
Figure B.8),

4.2 Working Hours & Holidays

Extended periods of work-free relaxation are
crucial for long-term happiness, produc-
tivity and resilience (compare thematically
related publications [27] and [29]). It is
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therefore a very positive development, that
most full-time contracts within the MPS now
provide 30 holidays, which is also reflected
in the survey results (Supplementary Figure
B.16). Most contracts also stipulate working
hours to be between 38-41 hours per week,
which should leave ample room for personal
development, socialising, and refreshing
free time. So we wondered to what degree
the DRs in the Max Planck Society take the
holidays that they earn and how much free
time they allow themselves. In cases where
DRs overwork, we further asked what the
reasons are for doing so.

Surprisingly, only a slim majority of 51%
of DRs took half or more of the holidays they
are entitled to (Figure 4.6), while generally
most respondents feel free to take holidays
(Supplementary Figure B.17).

Figure 4.6: Number of Holidays taken by DRs per year

As for weekly working hours, we see that
more than half of all DRs report to work more
than 38-41 hours on average (Figure 4.7),
with a Median of 41-45. Previous studies
have found such self-reports to correlate
well with objectively measured working
hours [11]. The numbers reported here are
therefore concerning as this is merely the
average of working hours, the maximum
reached in crunch times is likely much

higher. The responses show, that there is
no difference in the median working hours
between Men and Women. Between sec-
tions however, we find distinct differences
(Supplementary Figure B.14), with DRs in
the BM section working longer hours than
CPT or HS. This is largely similar for DRs
employed by most contract types (Supple-
mentary Figure B.15), but TVÖD/TVL 65%
holders seem to work slightly more than DRs
employed by other contracts. This might be
related to a larger proportion of DRs in the
BM section being employed via TVÖD/TVL
65% contracts, compared to other sections.

Figure 4.7: De facto Working Hours per Week of DR

Furthermore, 55% of DRs report to reg-
ularly work more than once per month on
the weekends and public holidays, with
roughly 30% of DRs having less than half of
their weekends completely free of work (see
Figure 4.8).
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Figure 4.8: Percentages of DRs working on the week-
end. (Responses given less than 5% are not labelled)

It is understandable that in a scientific
environment with experiments running
for several days and sometimes involving
live animals and/or fragile equipment that
needs constant care, work-free weekends
can not always be ensured. It is, however, a
very concerning observation, that weekend
work does not seem to be the exception
for DRs in the MPS, but rather the norm.
This holds true across sections, not only the
experiment heavy BM and CPT sections (see
Figure 4.8). Taken together with the longer
working hours, this can be an unhealthy
and often unsustainable situation (compare
e.g. [8], [21]). This is made clear by the
increase in all mental health measures with
increase in workload and weekend work (see
Section 4.5)

When assessing why DRs work longer
hours than their contracts expect them
to and on the weekends, the participants
mention their own expectations as the main
reason, followed by high workload and the
(implied) expectations of their supervisors
(Supplementary Figure B.18).

It seems fair to assume, that the expecta-
tions of the respondents are also at least par-
tially shaped by the work environment they
are exposed to and by comparing themselves
to their colleagues. The percentage of DRs in
our survey feeling directly pressured by their
supervisors to work longer hours is 27% .

4.2.1 Working from Home

The pandemic has brought to the forefront
a subject that is of increasing relevance,
namely working from home. Working from
home can have multiple beneficial, but also
detrimental effects related to being separated
from the main place of work, other people
working there and the blending of work and
private time.

We wondered whether DRs in the MPS
were allowed to work from home before
the pandemic, whether this changed during
it and whether DRs would prefer to have
the option to work from home after the
pandemic is eventually over.

As Supplementary Figure B.19 shows, be-
fore the pandemic, less people were work-
ing from home at least sometimes (20%),
than would have been allowed (46%). Dur-
ing the pandemic, nearly 94% of DRs were
allowed to work from home (75% actually
did). However, only 36% of DRs are certain
they will have the option to work from home
once the pandemic is over. This number is
lower than the number of people who were
allowed to work from home before the pan-
demic, which is due to uncertainty about how
this will be handled in the future, with 53%
of DRs not knowing whether they will be al-
lowed to work from home after the pandemic.
It should be made more transparent what the
perspective for working from home will be, as
61% of DRs would like to be allowed to work
from home at least sometimes even after the
pandemic is over.
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4.3 Contract Duration and Con-
tract Information

In academia, short term contracts are ubiq-
uitous and can be the source of insecurity,
which has been shown to negatively impact
productivity and mental health [5]. As it cur-
rently stands, the MPS recommends that DRs
are provided with a contract for 36 months
[20] which is perceived as the standard length
of a PhD.

Figure 4.9: Duration of longest Contract received by
DRs (Responses given less than 2% are not labelled)

Currently 83% of DRs have received a con-
tract that is 25-36 months or longer (see Fig-
ure 4.9). This is a welcomed improvement
from the 73% reported in the 2019 survey
[23]. However, this still leaves 16% of DRs
on short term contracts, not ever having re-
ceived a contract with a duration longer than
two years. Short term contracts can have an
especially negative impact on non European
DRs whose stay in Germany depends on their
contract length.

To have a more in depth look at how
predicted PhD length compares to contract
length, we employed the use of a Kaplan-
Meir curve. To do this, we asked the doctoral

students about the estimated date of submis-
sion for their PhD thesis. If we optimistically
consider this date as the date of completion
of the PhD project, it is possible to analyse
the amount of time doctoral students spent
working on their thesis. In Figure 4.10, the

Figure 4.10: Kaplan-Meir curve for the expected time
to completion of PhD project by section. The dotted
vertical line marks 3 years.

horizontal axis measures the time from the
beginning of a PhD project until the time of
expected PhD thesis submission. The verti-
cal axis represents the proportions of DRs, 1
representing all DRs. At the beginning of the
horizontal axis (Time since beginning of PhD
= 0) no PhD thesis is being submitted, there-
fore the curve starts at 1. Then, whenever an
event happens, that is a PhD thesis is sub-
mitted (or expected to be submitted in our
case), the Kaplan-Meier curve drops verti-
cally by an amount proportional to the per-
centages of PhD thesis submitted after that
fixed amount of time.

The vast majority of contracts for doctoral
students within the Max Planck Society have
a duration of up to 2-3 years (see Figure
4.9). However, when we look at the expected
time to completion of PhD project, it is
immediately clear that 3 years is not enough
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Figure 4.11: Kaplan-Meir curve for the expected time
to completion of PhD project by year of PhD (first vs all
others). The dotted vertical line marks 3 years.

time (the red vertical line indicates the 3
years mark). By then, only 15 % of all DRs
expect to have their thesis submitted 4.10.
While there is some degree of variability
among the three sections, less than 50% of
the students expect to submit their PhD the-
sis within 4 years (see horizontal grey line).
Doctoral researchers in the BM section, in
particular, expect to submit their PhD thesis
later than their colleagues in the HS and
CPT sections, up to 6 years after starting the
project (Figure 4.10).

The picture is even more dramatic when
we differentiate between the responses from
first year DRs and DRs who are at least
in their second year, most likely having
gained a more realistic perspective on the
duration of their PhD (Figure 4.11). All these
results strongly suggest that the duration
of contracts provided by the MPS to DRs
should be adapted to the actual duration of
most PhD projects and should be at least 4
rather than 3 years. This would also provide
more stability and less stress for the DRs as
they do not have to worry about getting an
extension at the height of their PhD Project.

As stated above, the length of PhDs are
currently longer than the average contract
length, leading to many DRs, currently over
40%, requiring extension contracts (Supple-
mentary Figure B.21). Almost all DRs cur-
rently in their 4th year or greater (34% of
all Participants) have had at least 1 extension
(Supplementary Figure B.20). This furthers
the point that 3 year contracts are not enough
to span the length of a DRs time as a PhD at
the MPS.

Figure 4.12: "Would it be possible for you to extend
your current contract/stipend for the following rea-
sons?"

High proportions of DRs are not aware of
the possibility of extending the contract be-
cause of more time needed to complete the
project (29%), parental leave (62%) or wrap-
up phase after completion of the PhD project
(43%). Roughly 9% are sure they cannot get
an extensions of their contracts for any of the
reasons (see Figure 4.12).

The information of working conditions and
contract details are the part of decision mak-
ing on the acceptance of a working positions.
While talking about contract type, income,
working hours, and contract duration, we
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Figure 4.13: "When did you get your contract?" Responses represent the earliest of the chronologically ordered
time points at which the contract was received.

noticed those information were not all shared
to DRs before they started working.

Quite a large proportion of DRs received
the information of their contracts after
accepting the position (11%), or even only
after starting working at the institute (22%)
(Figure B.12). Comparable numbers are
even reported for the time point when DRs
received the contract itself (Figure 4.13).

4.4 Satisfaction & Quitting

DRs of the Max Planck Society are generally
very satisfied with their situation as doctoral
researchers (Figure 4.14). Differences in the
overall satisfaction levels among the differ-
ent sections are minimal, with DRs in the CPT
section being the most satisfied, followed by
students in the BM section and lastly DRs in
the HS section (Supplementary Figure B.24).
Interestingly, DRs in their first year are the
most satisfied, while DRs in their second or
more year have lower levels of satisfaction
(Supplementary Figure B.25). Differences in
the level of satisfaction between men and
women are also minimal, with men being

slightly more satisfied than women (Supple-
mentary Figure B.26).

Figure 4.14: Overall satisfaction of DRs.

DRs are mostly satisfied with laboratory
(89%) and office equipment (87%), vaca-
tion days (84%), and scientific (81%) and
technical support (80%). 76% percent of
DRs are satisfied and very satisfied with
the handling of Covid-19 situation at their
institute, with 66% of them being satisfied
with supervision specifically during Covid-19
pandemic. (Figure B.13). DRs are mostly dis-
satisfied with psychological support (28%),
health management facilities/physical health
courses/physical health activities (20%),
career development as well as science com-
munication and outreach (both 17%) (Figure
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Figure 4.15: Which of the following aspects of your work as a doctoral researcher would you like to be improved?

B.13).

This is also supported by the aspects that
DRs would like to improve, in primis their
salary and benefits (81%), the career de-
velopment (80%), support for international
DRs (71%) and foreign employees (70%), and
psychological support (70%) (Figure 4.15).

Sadly, there are roughly 31% of DRs that
even think about quitting their PhD either
occasionally or even often (Supplementary
Figure B.23). For these 727 DRs, the major
reasons for considering to quit are mental
health issues (for further Details see Section
4.5), a feeling of not being qualified enough

for their job, unattractive career prospects,
high workload and poor academic results
(Supplementary Figure B.22).

4.5 Working Conditions and Men-
tal Health

So far, we have not directly connected the
working conditions of DRs in the MPS to
our indicators of mental health introduced
in Chapter 3 . When doing so, we find that
many of them are strongly related to the
reported symptoms of depression, state
and trait anxiety. This does not come as
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a surprise. For example, we already know
from assessments in the general public that
financial safety matters for mental health
(e.g. [2]), and we observe similar effects
in our survey. Specifically, we find that
state anxiety scores significantly decrease
with increasing pay category (simple linear
model, p < .01, see Figure 4.16).

Figure 4.16: State Anxiety by Monthly Net Income
(black squares represent group means)

Looking deeper into this, we subtracted
DRs monthly expenses from their reported
net income, creating a variable representa-
tive of financial safety (for more details on
how this was calculated, see Appendix F.2.3).
Results of simple linear regression models
show that increasing levels of financial safety
are significantly related to lower state anxi-
ety scores ( p-value < .01), as well as to lower
trait anxiety and depression scores (both p-
value < .05). For a visualization of this rela-
tionship in the case of state anxiety, see Fig-
ure 4.17). Thankfully, the MPS raised pay-
ments for those on a Doktorandenförderver-
trag from 50% to 65% of the salary granted
in TVöD-13 at the beginning of 2021. We can
only test whether this also had a positive ef-

Figure 4.17: State Anxiety by Financial Safety (black
squares represent group means)

fect on DRs mental health in the next (2021)
survey.

Figure 4.18: Depression by Number of Holidays Taken
(black squares represent group means)

Apart from one's salary, a good work-life-
balance is also known to increase mental
well-being ( [7]). We know from previous
years' surveys that the number of granted va-
cation days improves mental health. How-
ever, since most DRs are by now officially
granted 30 days of holidays per year, this
variable is relatively uninformative for relat-
ing it to mental health. Moreover, selected
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Figure 4.19: Depression by Comfort Taking Holidays
(black squares represent group means)

DRs voices in last year's survey suggested
that one should focus on whether DRs actu-
ally feel free to take these days off. Indeed,
we observe that the number of holidays ac-
tually taken in the last year as well as the
perceived freedom to take days off both sig-
nificantly decrease depression, state and trait
anxiety scores (coefficients from linear mod-
els, all p-values <.001; see Figures 4.18 and
4.19).

So, for example, the mean depression score
in the group reporting not feeling free to take
days off is almost twice as large (mean score:
8.5 out of 24) as the score of those who report
that they do feel free to take days off (mean
score: 5.4 out of 24).

In the same vein, all three indicators
of mental health issues increased with the
number of working hours per week (coeffi-
cients from linear models, all p-values <.05,
e.g. see Figure 4.20). For example, the mean
trait anxiety score increases from 42.5 to 44.4
(of 80 points) when comparing those who
work between 36 and 40 hours per week to
those who overwork by 7 to 11 hours per week
(i.e. 46-50 hours; note that this further in-
creases to a mean score of 47.2 and higher
when people report working 61 or more hours
per week; also note that overworking seems
to be the rule instead of the exception among
the DRs in this survey).

Similar to the total hours worked, work-

Figure 4.20: Trait Anxiety by Working Hours/Week
(black squares represent group means)

ing on the weekends or holidays is also
an important indicator of work-life-balance.
Matching the results mentioned in the pre-
vious paragraph, we find that working on
the weekends significantly increases depres-
sion, state anxiety and trait anxiety scores.
While the effects for depression seem to be
attributable to working weekends three or
more times per month 1, working on week-
ends just twice (or more) per month is al-
ready sufficient to increase state and trait
anxiety 2. For example, the mean state anx-
iety score steadily increases from 43.2 (when
reporting never to work on weekends) to
47.2 (when reporting to work only one week-
end per month), to 52.2 when working every
weekend per month; see Figure 4.21).

Not only payment and working hours pre-
dict one's satisfaction with the PhD � in fact,
most people may not pursue a PhD because of

1corresponding coefficients from linear regression
model, p-value < .01

2corresponding coefficients from linear regression
models, both p-value < .01
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Figure 4.21: State Anxiety by Holidays/Weekend Work
(black squares represent group means)

these two factors. Thus, as visible in Figure
4.14, we also looked into reported satisfac-
tion with various factors important for suc-
cessful doctoral research. For relating DRs'
satisfaction to mental health, we will focus
on satisfaction with supervision.

General satisfaction with one's supervi-
sion is strongly and significantly associated
with reduced scores of state and trait anxi-
ety as well as depression (corresponding co-
efficients from linear models, all p-values
<.001). For example, the mean depression
score of those, who reported to be very dis-
satisfied with their supervision (mean de-
pression score: 8.7 out of 24) was almost
twice the size of the mean depression score of
those who reported to be very satisfied (mean
depression score: 4.9 out of 24, see Figure
4.22).

We also specifically asked people about
their satisfaction with supervision during
COVID-19. Results from linear regression
models suggest that all mental health met-
rics significantly decrease with higher satis-
faction scores (all corresponding coefficients'
p-values <.001); for an example visualization

Figure 4.22: Depression by Satisfaction With Supervi-
sion (black squares represent group means)

with depression scores, see Figure 4.23).

We want to highlight, that, although de-
scriptively general satisfaction with supervi-
sion ( 71% satisfied or very satisfied) seemed
to be higher than satisfaction with supervi-
sion during COVID-19 ( 64% satisfied or very
satisfied), the latter was strongly predicted
by the former ( b = .80, p < .001, linear model).
Even if we cannot explicitly test for it, this
result lets us assume that satisfaction with
one's supervision was not majorly influenced
by the pandemic. When comparing DRs' re-
ported satisfaction with their supervision in
2019 and 2020, we do observe a significant
increase in satisfaction ( b = 0.17, p<.001).
Specifically, while 9.2% of DRs reported to
be dissatisfied or very dissatisfied with their
supervision in 2019, only 6.7% reported this
in 2020. Conversely, while only 33.7% of DRs
reported being satisfied or very satisfied with
their supervision in 2019, 34.8% reported this
in 2020. However, these results may also be
due to the fact that a different sample of DRs
responded to the 2019 and 2020 survey.

In sum, we can argue that objective finan-
cial safety, the different facets of DRs' work-
life-balance, and their satisfaction with their
work situation closely relate to all three in-
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Figure 4.23: Depression by Satisfaction With Supervi-
sion during COVID-19 (black squares represent group
means)

dicators of mental health.
At the end of the next chapter, we will take

a closer look at how existing support struc-
tures and the general scientific environment
are associated with DRs' mental health.

4.6 Selected Voices

"Currently we have a 2 years + 1 year + 6
months + 6 months, etc. scheme for PhD. I
would be more happy if this would be instead
3 years + 1 year or shorter extensions, since
in any case one should consider that 3 years
is a reasonable minimum expected period
of time for completing a PhD work. Coming
from outside the European Union, I find it
inconvenient that we have to apply for many
short extensions as this implies some extra
paper work and paying the corresponding fee
for the renewal of the residence permit. "

(Anonymous respondent)

"My monthly living costs are very low on
purpose. I'm living in a shared flat, because
living in my own would not allow me to
have any money left-over by the end of

the month. But I need to save money for
my future (if academia allows me to have a
family and children, that is)."

(Anonymous respondent)

"I come from a country outside the EU.
Would have liked to have received my con-
tract before moving to Germany. But I
did not see my contract, even the German
version, until a few days before I started,
despite asking for it multiple times. Had no
idea about very important things such as pay
or benefits until the contract was in front of
me to be signed."

(Anonymous respondent)

"I don't know, when I will see my mother
again (she lives outside EU and is not allowed
to come to visit her granddaughter), whether
the KiTA will close tomorrow because of a
positive test of a caretaker, whether I will get
an extension. Doing a Phd and being a parent
of a toddler together are challenging, but do-
ing a Phd, being a parent and a pandemic are
not manageable at all. No therapy for my di-
agnosed postpartum depression would help."

(Anonymous respondent)

"It is a bit tough for me to apply for
leave although I am entitled to it, as my
boss/supervisor does not really encourage
taking leave. There are several instances
where the workload is overwhelming and I
fall sick. My general practitioner has pointed
out that it obviously not healthy and there is
a law on working hours for employees."

(Anonymous respondent)
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