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Abstract

The healthcare and education sectors suffer from shortages of nurses and teach-
ers. Extending their working hours has often been proposed as a solution to reduce
shortages. In this study, we conduct a discrete choice experiment (DCE) in the
Netherlands to elicit nurses’ and teachers’ preferences for different jobs and work-
ing conditions. We present both nurses and teachers with nine hypothetical choice
sets, each consisting of two jobs that differ in seven observable job attributes. From
the DCE, we infer workers’ willingness to pay for these different job characteristics.
Moreover, we calculate how many additional hours they would be willing to work if a
specific workplace condition were met. We find that both nurses and teachers most
negatively value high work pressure. Spending a lot of time on patient-related tasks
is highly valued by nurses, followed by having more control over working hours. Next
to work pressure, teachers place significant importance on receiving social support
from both colleagues and managers. Part-time teachers and nurses require a 23
and 21 percent increase in net hourly wages to accept a full-time working contract,
respectively.
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1 Introduction

Globally, there are significant shortages of workers in both the healthcare and edu-
cation sectors [1,2]. The shortage of workers in the healthcare sector poses a major
challenge to achieving the goal of universal health coverage [3,4]. According to the
World Health Organization, the rising demand for health and social care will generate
40 million new jobs by 2030 [5]. Similarly, the global shortage of 69 million teach-

ers required to meet the 2030 educational goals hampers the pursuit of inclusive

PLOS One | https://doi.org/10.1371/journal.pone.0337581

January 16, 2026 1/18



http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0337581&domain=pdf&date_stamp=2026-01-16
https://doi.org/10.1371/journal.pone.0337581
https://doi.org/10.1371/journal.pone.0337581
http://creativecommons.org/licenses/by/4.0/
https://dataverse.nl/dataset.xhtml?persistentId=doi:10.34894/CU7OKV
https://dataverse.nl/dataset.xhtml?persistentId=doi:10.34894/CU7OKV
https://dataverse.nl/dataset.xhtml?persistentId=doi:10.34894/CU7OKV
https://orcid.org/0000-0002-4814-2898
mailto:melline.somers@maastrichtuniversity.nl

PLO\Sﬁ\\.- One

Education and the Labour Market) and describe
their intended use and to state that the data
will be used only for non-commercial research

purposes, that the data will not be redistributed,

and that any publications based on the data
will not contain information that could identify
individual persons.”.

Funding: The authors acknowledge financial
support from Instituut Gak under project
‘Scenario’s voor matchen van vraag en aanbod
in de zorg en het onderwijs’.

Competing interests: The authors have
declared that no competing interests exist.

education [6]. Like the healthcare sector, teacher shortages have been exacerbated
by the Covid-19 pandemic [7]. Ensuring the availability and quality of teachers is
crucial for the long-term success of students [8].

Although many countries around the world encounter challenges with their health-
care and education workforce [9], the assessment of workforce shortages needs
to be appraised within national contexts. The factors determining the demand and
supply of nurses and teachers are country- and region specific. For example, the
amount of resources allocated to healthcare and education systems, the demo-
graphic characteristics of inhabitants, the public image of the nursing and teaching
profession, and the bargaining power of nurses differs across contexts [10]. Conse-
quently, countries might require different approaches to address the problem of staff
shortages in these sectors.

In many EU counties, such as Belgium, Italy, Germany, and Switzerland, labour
shortages in multiple sectors are severe while the labour supply is simultaneously
most prominent examples are the nursing and teaching sectors in the Netherlands,
which have a notable prevalence of part-time employment. On average, nurses work
26 hours per week whilst teachers work 29 hours per week (authors’ own data). Addi-
tionally, both fields are predominantly female, with nine out of ten nurses and teach-
ers being women [16,17]. Extending working hours as a potential solution to worker
shortages has received widespread consideration in the Netherlands [18,19,20,21].
Multiple reports posit that the staff shortages in the education and healthcare sector
can be eliminated if part-time (female) workers would increase their weekly hours
[18,20,22,23]. For example, Vissers [20] posits that the teacher shortage could be
solved by having all teachers currently working one or two days per week take on an
additional day of teaching per week.

Incentivizing nurses and teachers to increase working hours will not only enhance
the quality and accessibility of healthcare and education but might also benefit
employees. While initially designed to facilitate the labour market participation of
individuals with caregiving responsibilities [24], part-time employment can also entail
unintended and undesirable consequences. A reduction in working hours has been
linked to significant income loss [25], occupational downgrading [26], and long-
term earning penalties [27]. Increasing the labour force participation of women can
strengthen their position in the labour market and contribute to narrowing the gender
wage gap.

In this study, we conduct a hypothetical discrete choice experiment among nurses
(N=563) and teachers (N=587) in the Netherlands to analyse which factors may
motivate these workers to increase their working hours. We designed a discrete
choice experiment (DCE) in which respondents are subjected to nine different choice
sets. In each choice set, subjects choose between two hypothetical jobs that differ in
contractible attributes (i.e., hourly wage increase, number of weekly contract hours)
and other job characteristics (control over working hours, work pressure, availability
of an education assistant, support from colleagues and supervisors, task content, and
travel time). In addition, we collect information on their background characteristics.
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DCEs have several advantages. Presenting teachers and nurses with hypothetical jobs encourages respondents to make
a trade-off between different job characteristic as they would in real-life choices. Through this approach, we can assess
the relative importance of different job characteristics. Furthermore, DCEs offer the advantage of incorporating job char-
acteristics that respondents may not currently experience. This allows us to assess the impact of introducing a specific
measurement. Because the job characteristics in our DCE are exogenous to the respondent, we can avoid the problem of
unobserved confounding factors present in most correlational studies.

To assess nurses’ and teachers’ willingness to increase working hours, we include multiple job attributes that have
been introduced in the academic literature as important determinants of their job utility. Workplace-related features such
as irregular working hours and limited social support from colleagues negatively affect nurses’ well-being [28,3,29,30].
Additionally, the task design of teaching and nurse jobs has been noted as an important job feature. For example, teach-
ers frequently complain about an increasing amount of administrative duties which decreases their teaching time [31,32].
Finally, higher earnings are recognised as a factor that increases the extensive margin of labour supply and may therefore
be effective in increasing working hours in a contractual agreement [33]. Importantly, job earnings also serve as a yard
stick to measure willingness-to-pay for different job attributes.

Furthermore, we assess how differences in teacher and nurse characteristics — including gender and care responsi-
bilities — coincide with differences in job attribute preferences. One important determinant of nurses’ and teachers’ labour
supply are factors affecting the value of their time in other activities, such as the number and ages of children in the home,
and the household’s income from other sources [34,35]. Evidence from the Netherlands also suggests that childcare and
household responsibilities are among the most important reasons for nurses and teachers to work part-time [36]; Stichting
Het Potentieel [37]. Part-time work is widely used as a flexible working arrangement enabling women, especially mothers,
to better allocate time between work and family, thereby avoiding exit from the labour market to perform household tasks
[38]. Part-time nurses indeed report lower levels of work-family conflict compared to full-time ones, especially among pre-
school children’s mothers [39].

A limited, albeit growing, number of studies use a DCE to test nurses’ and teachers’ job preferences. We contribute
to this body of literature in several ways. While most DCEs among nurses have been conducted in developing countries
(see, e.g., [40,41,42], our study focusses on a high-income country. Among those studies conducted in high-income coun-
tries [43,44,45], only Scott et al. [45] examine how nurses can be incentivised to increase their working hours. Scott et al.
[45] find that the labour supply in terms of hours worked among nurses and midwives in Australia is highly inelastic, and
their results might not be transferable to other contexts. Several studies have applied DCEs in the context of education.

In contrast to earlier studies that focus on pre-service teachers [46], early career teachers [47], and former teachers who
left the profession [48], we focus on in-service teachers. Those studies that do focus on in-service teachers do not include
working hours as a job attribute [48,49], and thus do not focus on the potential for reducing shortages by motivating work-
ers to increase their weekly hours.

Our findings show that both nurses and teachers prefer low work pressure, valuing it as the most negative job attribute.
Nurses require a net hourly wage increase of €3.26 to compensate for high work pressure, while teachers demand €4.06. Fur-
thermore, nurses highly value time for patient-related tasks, while teachers emphasize support from colleagues and manag-
ers. Control over working hours is important to both groups. Nurses prefer a 24-hour workweek, while teachers are indifferent
between 24 and 32 hours. Nurses require a net wage increase of €2.10 per hour to increase their labour supply from 24 to 32
hours, and teachers needing €1.99 per hour to increase their working hours from 32 to working full-time. However, our hetero-
geneity analyses show that part-time workers demand a significantly higher wage increase to shift to full-time work.

This paper is structured as follows. In the next section, we review the literature on discrete choice experiments among
nurses and teachers, with the aim of measuring their job preferences. In Section 3, we present the design of our experi-
ment and our empirical strategy. In Section 4, we discuss the data and in Section 5, we present our results. In Section 6,
we conclude and provide a discussion of our results.
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2 Related literature

To date, existing DCEs among nurses have largely focussed on developing countries (see, e.g., [40,41,42]. Only a limited
number of studies have conducted a discrete choice experiment (DCE) to examine nurses’ job preferences in high-income
countries [43,44,45]. Fields et al. [43] investigate the hospital job preferences in hospital medical or surgical units of
registered nurses in the US. Their DCE includes eight attributes, namely, earnings, nursing voice in management, tuition
reimbursement, scheduling, patient care team, leadership, location, and nursing sensitive patient care outcomes. Nurses
mostly valued a cohesive patient care team, readily available and responsive nursing leadership, and a strong nursing
voice in management. Nurses are willing to forego $39,357 for a cohesive patient care team, $32,769 for available and
responsive leadership, and $31,826 for a strong nursing voice in management.

In contrast to Fields et al. [43] who examine the job preferences among registered nurses, Li et al. (2023) analyse the
job preferences of nurse practitioners in the US. Their DCE analyses nurses’ preferences for the professional relationship
with a physician, patient panel, billing, professional relationship with other professionals, professional relationship with
administration, salary, commute time, and setting. Nurse practitioners mostly value cohesive teams, responsive and sup-
portive administration, and not being supervised by a physician. Nurses need to receive an increase in annual income of
$21,780 to forego a very cohesive team, $15,280 for practicing with a not very responsive administration, and $21,450 for
being supervised by a physician.

To the best of our knowledge, Scott et al. [45] is the only study applying a DCE to investigate how nurses can be incen-
tivised to extend their working hours. Scott et al. [45] examine nurses’ and midwives preferences for job characteristics in
Australia and included the following attributes in their DCE: change in earnings, change in hours worked, type of employer
(public or private sector), autonomy, shift type, processes to deal with violence and bullying, and nurse/midwife to patient
ratio. Autonomy, working hours, and processes to deal with violence and bullying were valued most highly. Nurses and
midwives would be willing to forego 19% of their annual income for adequate autonomy (compared to poor autonomy),
and 16% for adequate processes to deal with violence and bullying (compared to poor processes). The findings of Scott
et al. [45] show that it is likely to be difficult to encourage nurses and midwifes to work additional hours, as they need to be
paid an additional 24% to increase their working hours by 10% ($73 per hour).

A growing literature uses DCEs to quantify the job preferences of teachers, including pre-service teachers [46], early
career teachers [47], and former teachers who left the profession [48]. De Cort and De Witte [46] conduct two DCEs to
elicit the preferences of pre-service teachers in Flanders. The first DCE consists of a series of job choices with four gen-
eral working conditions that are not specific to the teaching profession: workload, opportunities for career advancement,
frequency of working with young people, and salary. The second DCE consists of a series of choices characterized by
working conditions that are specific to the teaching profession: support from school team, difficult student behaviour, and
autonomy over the curriculum. Unlike previous studies, De Cort and De Witte [46] also consider pre-service teachers’
perceptions of these working conditions, both within a teaching career and in their preferred alternative career. Pre-service
teachers highly value being able to work with young people, equivalent to an 8.1% salary increase, but such opportunities
are scarce in alternative careers. They value a low workload and ample career opportunities over being able to frequently
work with young people. The average pre-service teacher would prefer a career in which they would earn 10% more over
a career in which they are able to frequently work with young people. Few career advancement opportunities is the most
important reason for pre-service teachers to opt for their preferred alternative career. Teachers’ lower career advance-
ment opportunities decrease the attractiveness of the teaching profession by the equivalent of an 8.4% salary decrease.
High-performing pre-service teachers particularly value career advancement opportunities and curricular autonomy.

Burke et al. [47] assess the preferences for ten different types of support among beginning teachers in Australia in the
form of affirmation, resources, collegial opportunities, mentoring, and professional development. They distinguish between
teachers with intentions to stay in the profession and those with intentions to leave the profession. Early career teachers
with intentions to depart the profession attach relatively more value on the sharing of resources, cooperative teaching and
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planning, offsite discussions about classroom management and programming with mentors, and having a greater profes-
sional voice. Teachers with intentions to stay place greater relative value on observing and discussing teaching practices
with more experienced teachers at their school. Burke et al. [47] did not estimate teachers’ willingness to pay for these
different types of support.

Johnston [49] examines primary- and secondary school teachers’ preference for fourteen attributes including salary
structure, retirement benefits, performance pay, class size, principal support, and time-to-tenure. The most highly valued
attribute appears to be having a principal who is supportive with disruptive students. The utility of having a supportive
principal is equivalent to a permanent salary increase of $8,670. The presence of a supportive principal also increases
teachers’ willingness to teach in disadvantaged schools. Moreover, Johnston (2020) finds that while highly rated teachers
mostly have similar preferences as lower rated teachers, highly rated teachers have stronger preferences for schools
offering performance pay.

A recent vignette study from the Netherlands analyses which working conditions lower the chance that primary school
teachers leave the profession and increase the chance that former primary school teachers re-enter the education sector
[48]. The DCE includes a permanent net wage increase, the amount of time that can be spent on tasks other than teach-
ing or preparation, career development opportunities, free childcare, availability of a teaching assistant, and autonomy.
For primary school teachers, the strongest effects are found for a wage increase and the availability of a teaching assis-
tant. A 10% wage increase lowers the probability that teachers leave the teaching profession with 4.1%-points. However,
a 5% wage increase only lowers this chance with 1.6%-points. The availability of a full-time teaching assistant decreases
the probability of leaving with 4.7%-points. The effects of these attributes on the probability that former teachers re-enter
the profession are even larger. Cobben et al. [48] estimate that a wage increase of 10% leads to an 8.4%-points increased
probability of re-entering the education sector and the availability of a full-time teaching assistant increases this likelihood
with 9.8%-points.

3 Methodology
3.1 Attributes and levels

The aim of a DCE is to assess the trade-off between various attributes, each characterized by specific levels. An attri-
bute in this study is a job-related characteristic, while a level represents a specific value that the attribute can take. One
potential weakness of these experiments is that they solely assess the effects of pre-determined attributes, without
providing insights into factors not explicitly included in the survey. A condition for the selection of attributes is that they are
independent of each other. Given that we can only derive the relative importance of the attributes included in the DCE, it
is important to make well-informed decisions about which attributes to include. For guidance in choosing and defining the
attributes, we rely on the current literature. In addition, we discussed our selection and formulation of the attributes with
several nurses, teachers, and other experts in the field. We restricted the DCE to attributes that are relevant for nurses
and teachers, modifiable and feasible for implementation by employers.

For both nurses and teachers, we included the following attributes: a structural net increase in hourly wages, control
over working hours, work pressure, support from colleagues and managers, time spent on patient- or teaching related
tasks, and contract hours. For nurses, we also included travel time to work as an attribute and for teachers we included
the availability of a teaching assistant as an attribute. For all attributes, except for contract hours, we only included two
different levels. If we would include more than two levels per attribute, the number of survey questions would increase rap-
idly, and this would likely have a negative effect on the response rate.

For the first attribute, the net increase in hourly wages, we distinguished between two levels, namely a 1 euro
increase and a 3 euro increase. We explained to the respondents that this net hourly wage increase entails a one-time
but permanent increase on top of an inflation adjustment equal for all sectors. We emphasized that the wage increase
would be on top of any inflation adjustments as wages in many sectors were adjusted for inflation at the time of the
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survey. Moreover, we indicated that respondents would maintain allowances such as healthcare-, housing-, and child-
care allowances, and the child benefits. This is important because most allowances are income dependent and many
workers indicate that although they are willing to increase their working hours, they refrain from doing so due to concerns
about a reduction in these allowances. To ensure respondents’ understanding of what a 1 euro or 3 euro hourly wage
increase entails, we also stated that a 1 euro increase is equivalent to a net monthly increase in earnings of about 160
euro on a full-time contract and that a 3 euro increase equals a monthly increase of about 480 euro. We include this
wage attribute in our DCE as is it enables us to express the other job aspects in terms of willingness-to-pay. Moreover,
previous research demonstrates that wage increases can positively affect the labour supply among nurses and teach-
(see, e.g., [55,54,56]). Askildsen et al. [55] also show that registered nurses in Norway increase their working hours in
response to an exogenous increase in salary.

For the second attribute, control over working hours, we distinguished between “little” and “much” control over working
hours. “Little” means that workers have no influence on their working hours and the days they work, while “much” means
that they have influence on their working hours and the days they work. Prior research has shown that shift work, includ-
ing evening and night shifts, can have adverse effects on health and well-being [57,58]. Especially workers with children
might have an aversion against evening and night shifts, given the decline in parental acuity [59], along with the potential
for diminished behavioural, cognitive, and physical well-being among children, compared to those whose mothers work
standard daytime hours [60,61,62,63]. Although teachers do typically not work in shifts, more flexible working hours can
also improve teacher wellbeing and increase teacher retention and recruitment [48], and potentially also increase teach-
ers’ willingness to work more hours.

Our third attribute, work pressure, is an important source for work-related stress, emotional exhaustion, burnout symp-
toms, and the inability to recover [64,65,29]. Consequently, a high work pressure increases the risk of entering or quitting
the profession [66,67], and the need to recover from work might prevent workers to increase their working hours. We
included two levels for this attribute, namely “normal” and “high”. “Normal” work pressure implies that workers can meet
the demand of their job and as a result, they have enough energy and time for activities outside work. In contrast, “high”
work pressure means that workers are not able to meet the demands of their job and as a result, they have little time and
energy for activities outside work.

For the fourth attribute, support from colleagues and managers, we distinguished between the levels “little” and “much”,
litle meaning that most of the time workers do not feel supported in their work and the decisions they make. “Much” sup-
port implies that most of the time workers feel supported in their work and the decisions they make. Social support from
co-workers and supervisors is an important predictor of work engagement, job satisfaction, and preventing burnout, espe-
cially when job demands are high [68]. Importantly, social support at work may be particularly important for employees
who have high demands in their private life [69]. Hence, social support might alleviate stress, increase workers’ satisfac-
tion, and thereby potentially increase their willingness to extend working hours.

The fifth attribute was formulated differently for nurses and teachers but both related to the task content of their work.
For nurses, the levels of this attribute capture what percentage of their time they can spend on tasks related to patient
care. Here, we distinguished between 40% and 80% of the time. The remaining time would be spent on tasks not related
to patient care. Tasks related to patient care include activities like performing medical procedures and supporting patient
and family. Tasks unrelated to patient care include activities such as administration. For teachers, the levels varied
between spending 60% and 80% of the time on teaching-related tasks. Teaching-related tasks include teaching, review-
ing, and discussing lesson content, while tasks unrelated to teaching include in-service training, parent meetings and
administration. We discussed with several nurses and teachers which levels would be realistic. Being able to spend a
large amount of time on tasks related to teaching and patient care might improve the perceived task significance of a job,
which in turn positively affects work engagement and satisfaction [70,71].
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For teachers, we also included the availability of a teaching assistant as an attribute. Here, we varied between the
availability of a teaching assistant for 20% or 50% of the time a teacher works. During the time that a teaching assistant
is present, the teaching assistant carries out tasks for the teacher. The availability of a teaching assistant can reduce the
workload of teachers.

For nurses, we included travel time as an attribute where we distinguished between a travel time to work of 15 minutes
or 30 minutes. The nurse and teacher shortages are particularly high in the largest cities in the Netherlands [72], while at
the same time, these areas also have the largest hidden reserves [73]. The hidden reserve consists of individuals who are
qualified to work as a nurse or teacher, but are not working in these professions. One potential explanation for this obser-
vation is that densely populated areas, with their high costs of living, also provide many alternative career options. Hence,
one strategy for healthcare organizations and schools is to attract nurses and teachers from (adjacent) regions. With this
time travel attribute, we aim to examine to what extent workers are willing to travel for their job and how much they need
to be compensated for travelling longer distances.

Finally, we included the number of working hours per week as an attribute as this is our outcome measure of interest.
Here, we distinguished between four different levels, namely 16 hours, 24 hours, 32 hours and 40 hours. We included four
levels because of the potential non-linearity between the willingness to increase working hours and the number of hours
that individuals already work. In other words, the average worker might be more willing to increase their working hours if
they for example work 24 hours than if they work 32 hours. Before presenting the choice options, we explained the attri-
butes, their levels, and their meanings to the respondents.

3.2 Efficient designs

Given the above described attributes and levels, the subsequent step involves constructing choice sets: sets of alter-
natives. Each choice set comprises a pair of hypothetical jobs, which vary in their attribute levels. Each hypothetical

job encompasses seven attributes: six with two levels each and one with four levels. Consequently, there are a total of
26x 4 =256 possible job alternatives. To ensure that our DCE is manageable, we design a D-efficient procedure that mini-
mizes the number of choice sets required to identify all necessary parameters. This design ensures that all possible trade-
offs are represented in the survey with minimal redundancy, whilst minimizing the likelihood of choice sets with identical
attribute levels. Moreover, this design guarantees that the probabilities for selecting each alternative are relatively equal,
thereby avoiding obvious dominant choices.

This approach yields an optimal number of choice sets from the 256 possibilities, with the objective of minimizing
the number of choice sets. This results in nine choice sets, each presenting two alternatives. These choice sets are
shown in Table 1 for nurses and Table 2 for teachers, with attributes delineated in rows alongside descriptions of their
levels. The nine paired choice sets are depicted in the columns. For example, Fig 1 illustrates the first choice set,
where a teacher has to make a choice between one of the two described job options. Moreover, we instructed respon-
dents to assume that non-mentioned job characteristics are identical for every job option to limit the risk of omitted
variable bias [74]. To minimize the possibility of learning effects, the nine choice sets were randomized in their presen-
tation order.

3.3 Econometric approach

To examine how nurses and teachers value different job aspects, we design a discrete choice experiment (DCE). In a
Discrete Choice Experiment (DCE), respondents are presented with hypothetical alternatives, each defined by a set of
attributes that vary in value. In this study, both nurses and teachers repeatedly choose between two hypothetical jobs that
differ in several aspects.

Our methodology in this paper is grounded in rational choice theory which assumes that economic actors seek to maxi-
mize their utility. Individual j’s utility of alternative j in choice set s is given by
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Table 1. Attributes and levels of the nine choice sets for nurses.

(ii) Choice sets and alternatives (job options A and B)
1 2 3 4 5 6 7 8 9
A B /A B A B|A B A B A B |A B A B A B
(i) Attributes
1. Hourly net wage increse 1 0 |1 0o |1 0o |1 0o |1 0o 1 0o |1 0 1 o 0 |1
0. 1 euro; 1. 3 euro
2. Control over working hours 0o |1 1 /0 (17 /0 |17 /0 |1 0 |0 |1 1 /0 |0 |1 1 |0
0. little; 1. much
3. Work pressure 1 /0 (1 /0 (17 0 (O (1 |0 |1 0 |1 0 |1 1 /0 |1 |0
0. normal; 1. high
4. Support from colleagues and managers 0 |1 1 o 0 |1 1 o |0 |1 1 0o |1 0 1 0o 1 0
0. little; 1. much
5. Traveltime 1 /0 (O /1 |1 (0O |1 (O |O (1 |O |1 O (1 |O |1 |O |1
0. 15 minutes; 1. 30 minutes
6. Number of contract hours per week 3 |0 |1 2 |2 |3 |3 |1 3 /2 /2 |0 |2 |0 |0 |1 3 1
0. 16 hours; 1. 24 hours; 2. 32 hours, 3. 40 hours
7. Task content (in % of hours worked) 1 /0 |0 |1 0 |1 o (1 |0 |1 0 |1 1 /0 |1 0 |0 |1
0. 60% tasks teaching-related; 1. 80% tasks teaching-related

The columns under (ii) depict the nine choice sets in the survey, where participants have to choose between job option A or B. The meaning of the 1s
and Os are is displayed under (i).

https://doi.org/10.1371/journal.pone.0337581.t001

Table 2. Attributes and levels of the nine choice sets for teachers.

(ii) Choice sets and alternatives (job options A and B)
1 2 3 4 5 6 7 8 9
A B /A B A B|A B A B A B|A B A B A B
Attributes
1. Hourly net wage increse 1 /0 (17 /0 |72 /0 (79 0 (14 /0 1 |0O (1 |O (1 |0 |O |1
0. 1 euro; 1. 3 euro
2. Control over working hours 0 |1 1 /0 (17 /0 (17 /0 |1 0 |0 |1 1 /0 |0 |1 1 |0
0. little; 1. much
3. Work pressure 1 0 |1 0o |1 o |0 |1 0 |1 0 |1 0 |1 1 0o 1 0
0. normal; 1. high
4. Support from colleagues and managers 0o |1 1 /0 |0 |1 1 |0 |0 |1 1 /0 |1 |0 |1 |0 |1 |0
0. little; 1. much
5. Availability teaching assistant 1 /0 |0 |1 1 /0 |1 |0 |0 |1 0 |1 o (1 |0 |1 0 |1
0.20%; 1. 50%
6. Number of contract hours per week 3 |0 |1 2 |2 |3 |3 |1 3 |1 2 /0 |2 |0 |0 |1 3 |1
0. 16 hours; 1. 24 hours; 2. 32 hours, 3. 40 hours
7. Task content (in % of hours worked) 1 o 0 |1 0 |1 0 |1 0 |1 0 |1 1 0 1 o 0 |1
0. 60% tasks teaching-related; 1. 80% tasks teaching-related

The columns under (ii) depict the nine choice sets in the survey, where participants have to choose between job option A or B. The meaning of the 1s
and Os are is displayed under (i).

https://doi.org/10.1371/journal.pone.0337581.t002
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Option 1

Option 2

Structural net increase in hourly
wage

€3 (this is equivalent to a monthly
increase of about €480 on a full-
time contract)

Structural net increase in houry
wage

€1 (this is equivalent to a monthly
increase of about €160 on a full-
time contract)

Control over working hours little Control over working hours much
Work pressure Ihigh Work pressure nomal
Support from colleagues and little Support from colleagues and much
managers managers

Availability teaching assistant (in  |50% Availability teaching assistant (in  [20%

% of hours worked) % of hours worked)

Number of contract hours per 40 hours Number of contract hours per 16 hours

week

week

Task content (in % of hours
worked)

80% teaching / 20% not related
to teaching

T ask content (in % of hours
worked)

60% teaching/ 40% not related

to teaching

Fig 1. Example survey question.

https://doi.org/10.1371/journal.pone.0337581.g001

Ujs = Vijs+ €ijs= Biaj + 7'ajt - zi+ €js 1)

where Vi forms the deterministic part of utility and € is the unobservable part. The former is written as a linear combina-
tion of vectors containing individual-specific preferences 3/ for job attributes a; which may depend on an observed individ-
ual characteristic z; captured by interaction effects '. The error term is independently and identically distributed (i.i.d.) by

the type-1 extreme value distribution.

As apparent from (1), we allow for individual-specific coefficients, which can be estimated due to the panel structure of
the choice experiment. In particular, preference parameters are distributed according to normal multivariate density ¢(5i|v)
where 1) contains a vector p of preference averages for job attributes and X indicates the variance-covariance matrix of
preferences. The covariance terms are allowed to vary freely.

The probability that an individual with preferences j; selects alternative j instead of k in choice set s is given by

_ exp [Vis(5)] _ exp [5iaj + 7'aj - Zi
exp [Vis(8i)] + exp [Vis(Bi)]  exp [Blaj+'aj - zi] + exp [Blaw + ' a - Zi]

P,'js (ﬁ,) = Prob (U,'js— iks = 0)

which follows from the type-1 extreme value distribution of €. As the aforementioned errors are i.i.d., the probablility of
observing a particular sequence of individual j’s selection of alternatives in scenarios 1 to S is given by

S exp [Vus(ﬁl)]
s=1 exp [V,/s(ﬂ,)] + exp [Viks(5i)]

R;i (Bj) = Prob (Uj1=Ui1 > 0, Uip=Ujmz > 0, ..., Ujgs—Ujrs > 0) = H

The above expression is estimated with the mixed logit model. Individual i now makes the sequence of job choices
Ri()) depending on the distribution parameters of j;:

7 s exp [Vjs (51)] , ,
Rl(w) - /Hs:1 exp [V,js (ﬁl)] _|_jexp [Viks (/BI)] (rb (6,'1,[1) dﬂl

(2)

which can be estimated by simulated maximum likelihood techniques (e.g., Revelt and Train, 1998). In particular, the
likelihood function LL (1) = SN | Ri(v) is maximized with simulated values of R;(+) that best fit the data. In the mixed logit
estimation we keep the utility of the wage increase fixed to ensure that willingness-to-pay estimates are interpretable (see,
e.g., [75]). Standard errors are clustered at the individual level.
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Finally, the estimation of (2) allows for unobserved individual heterogeneity in preferences, which is clearly more real-
istic than assuming §; = 8 and contains policy relevant information. Moreover, the mixed logit prevents potential biased
estimates of preference parameters [76]. At the same time, the number of parameters to be estimated in the mixed logit
model are large which potentially leads to overfitting [75]. Moreover, the estimates of ¥ may also capture scale hetero-
geneity in addition to preference heterogeneity, such that these estimates should be considered with caution. Given the
abovementioned (dis)advantages, we present estimates of the mixed logit model — §; ~ ¢(u, ¥) — in the main text and
compare this to the logit model — 3; = 3 in the S1 File Online Appendix (S4 Table in S1 File).

4 Data
4.1 Data collection

The objective of the DCE is to examine how different job aspects affect nurses’ and teachers’ willingness to increase their
working hours. The survey and DCE was fielded between 7 July and 16 July 2023 by Kantar Public (henceforth Kantar).
Kantar approached respondents from its so-called NIPObase panel. The panel is representative for the Dutch population
and the panel members are recruited by Kantar. Hence, individuals cannot select themselves into the NIPObase panel.
Survey respondents had provided written consent to Kantar to participate in the research.

At the time of the survey, Kantar did not know which of its panel members were employed as a nurse, but the sector of
employment was known. Kantar approached 3,974 of its panel members who were employed in the healthcare sector. Out
of the 3,974 invited panel members, 563 respondents (response rate of 15%) completed the survey and DCE. The survey
started with a question to check whether respondents were (still) employed as a teacher or nurse. In total, 2,184 respon-
dents dropped out of the survey because they were not part of the target population and 181 respondents did not com-
plete the survey. In December 2022, Kantar conducted a screening among members of the NIPObase panel to assess
whether they are employed as a teacher in (special) primary or (special) secondary education. Based on these answers,
Kantar has drawn a sample of 902 primary and secondary school teachers who were invited to participate in the survey
and DCE. Out of those 902 invited teachers, 587 respondents completed the survey and DCE, resulting in a response
rate of 65%. In total, 47 respondents dropped out of the survey because they did not meet the criteria and 55 respondents
ended the survey prematurely.

The selected panel members received an email with a link to the survey. Respondents could fill out the survey on differ-
ent devices such as smartphones, tablets, and laptops. Respondents who participated in the survey and DC experiment
received so-called Nippoints that can be exchanged for gift checks or can be donated to charity.

Kantar also provided us with several background characteristics of the respondents including gender, age, house-
hold size, and area of residence. In our background survey, we asked additional questions regarding respondents’
family characteristics. These encompassed questions about whether they have children, the age of the youngest child,
the presence of a partner, and the number of hours the partner works. With respect to work-related characteristics, we
asked respondents about several aspects: the number of years of work experience within their sector of employment,
their specific subsector, grades and tracks taught (applicable only to teachers), contract type, gross monthly salary,
weekly working hours, and weekly overtime (both paid and unpaid). Additionally, nurses were asked about their com-
muting time to work.

4.2 Sample characteristics and representativeness

Tables S1 and S2 in the S1 File Online Appendix summarize the characteristics of the 563 nurses and 578 teachers who
completed the questionnaire. In the sample, 82.9% of nurses and 72.2% of teachers are female. The average age of
nurses is just over 48 years, and for teachers, it’'s nearly 47 years. Most nurses (24.7%) live in the South, while the largest
proportion of teachers (23.3%) live in the East. Most nurses (71.5%) and teachers (71.9%) have a child, with the youngest
child’s average age being 17.8 years for nurses and 15.7 years for teachers. The average household size is 2.8 for nurses
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and 2.9 for teachers, and most have a partner (nurses: 78.2%; teachers: 79.2%). Partners of nurses work 31.1 hours per
week on average, while teachers’ partners work 30.8 hours.

In the Netherlands, nurses are trained through either vocational education (mbo) or a university of applied sciences
(hbo) programme. In our sample, 47.6% of nurses have mbo training, and 36.9% have hbo training.

Nurses in our sample have an average of 21.7 years of work experience, while teachers average 19.2 years. Most
nurses work in hospitals or specialist care (32.5%) or nursing, care, and home care (32.5%). For teachers, 65.6% work
in primary education and 34.4% in secondary education. Among secondary teachers, 79.9% teach senior grades, though
less than half have the first-degree teaching qualification required for these grades.

Most nurses (87%) and teachers (85%) have permanent contracts. The average hourly salary is €29.72 for nurses and
€30.81 for teachers. Nurses work an average of 26.4 hours per week, and teachers 28.7 hours. Both groups report paid
overtime (nurses: 4.1 hours; teachers: 1.7 hours) and unpaid overtime (nurses: 1.5 hours; teachers: 5 hours). Nurses’
average commuting time is 23.2 minutes.

For teachers we can analyse the representativeness of the sample by comparing sample estimates to population esti-
mates of six variables. The population estimates originate from the Education Executive Agency (DUO), which maintains
administrative records for all teachers in the Netherlands. The population estimates are based on frequencies that are
collected on the 1t of October 2022 whereas sample data is generated in July 2023. As both dates fall in the same school
year — and teachers typically remain working until the end of the school year — the two sets of estimates arguably yield a
valid assessment of representativeness. S3 Table in S1 File depicts the estimates of both samples. In all cases, we only
find small discrepancies between sample and population estimates. Group percentages only differ by a few percentage
points — e.g., 65.6% percent of the teachers in the sample work in primary education whereas the population-equivalent
is 62.5%. Sample means of age, hourly wage and weekly working hours are also similar. Hourly wages constitute the
biggest difference of €2.36 which is equal to 0.41 of a standard deviation. Months previous to teachers’ survey responses,
wages increased by 10 percent as a result of collective bargaining agreements, however. Consequently, the positive
difference between sample and population estimates is arguably biased upwards and becomes smaller if we update the
population estimate: 30.31 -28.448 x 1.1 =-€0.48. The similarity between sample and population estimates suggests that
preference estimates in this paper signal information about the teacher population at large. Together with Kantar’s state-
ment of collecting data that is representative of the population, the revealed similarity strengthens the notion that nurse
data is similarly representative of all nurses working in the Netherlands.

5 Results
5.1 Average job preferences

Table 3 depicts the preference parameters of the mixed logit model. The first column gives the average sample prefer-
ences of the job attributes for nurses and teachers, i.e., the estimated vector of u of the multivariate normal distribution
of ;. The coefficients all point in the expected direction and are highly significant. In particular, both nurses and teach-
ers prefer more to less of attribute levels that are generally considered favourable. For example, respondents prefer a
high to a low wage increase and prefer low work pressure to high work pressure. The preference for working hours per
week coincides with the sample characteristics given in Tables S1 and S2 in S1 File. Given the effect on utility of other
job attributes, nurses prefer working 24 hours per week the most, which is comparable to their observed working week of
26 hours. They experience greatest disutility by working 40 hours per week. Teachers’ preferences for weekly hours are
approximately similar for 24 and 32 hours, which coincides with their sample average of 29 hours. Akin to nurses, teach-
ers value a working week of 40 hours the least. For both nurses and teachers it is clear that working more than 32 hours
negatively affects their utility (given their current hourly wage rate).

The second column of Table 3 depicts teachers’ and nurses’ willingness to pay (WTP) expressed in terms of hourly
wages. The WTP is calculated by dividing the preference parameters of non-monetary attributes by the utility coefficient
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Table 3. Mixed logit estimates of preferences for job attributes.

Average preferences WTP (hourly wage) Heterogeneity (SD)

NURSES

hours per week (baseline: 32 hours)

16 hours

0.348(0.194)*

€1.18(0.618)*

0.878(0.167)***

24 hours

0.622(0.138)***

€2.10(0.407)***

0.191(0.159)

40 hours

-0.514(0.106)***

-€1.73(0.48)***

0.282(0.19)*

€2 hourly wage increase (fixed)

0.592(0.077)***

€2.00

flexible working hours

0.547(0.101)***

€1.85(0.445)***

0.682(0.083)***

low work pressure

€3.26(0.426)***

0.73(0.116)***

high social support

)
0.964(0.081)**
)

0.306(0.149)*

low travel time

0.025(0.061)

€0.08(0.211)

0.307(0.117)*

more patient time

(

(
0.467(0.067)**

(

(

0.596(0.111)***

(

(
€1.58(0.327)***

(

(

€2.01(0.458)***

0.142(0.209)

TEACHERS

hours per week (baseline: 32 hours)

16 hours -0.319(0.127)** -€1.15(0.52)** 1.088(0.252)***

24 hours 0.174(0.101)* €0.62(0.342)* 0.247(0.17)

40 hours -0.553(0.091)*** -€1.99(0.39)*** 0.182(0.138)
€2 hourly wage increase (fixed) 0.557(0.07)*** €2.00 -
flexible working hours 0.434(0.082)*** €1.56(0.312)*** 0.325(0.146)*
low work pressure 1.13(0.081)*** €4.06(0.469)*** 0.959(0.103)***
high social support 0.446(0.068)*** €1.60(0.323)*** 0.196(0.228)
extra teaching assistant 0.281(0.078)*** €1.01(0.303)*** 0.121(0.130)

( )

more teaching tasks

0.308(0.089)**

€1.10(0.297)***

0.596(0.165)***

Clustered standard errors are in parentheses. *p<0.01; *¥p<0.05; **p<0.01.

https://doi.org/10.1371/journal.pone.0337581.t003

of the €2 wage increase. The estimate is then multiplied by 2 such that WTP is expressed per €1. As mentioned above,
working full time generates significant disutility for both nurses and teachers at given wage rates. The results show that
hourly wage rates must increase by at least €1.73 and €1.99 to make nurses and teachers willing to work 40 hours as
opposed to 32 hours, respectively. Additionally, nurses and teachers are willing to work 32 hours instead of 24 hours if
their hourly wage rate is increased by at least €2.10 and €0.62, respectively. In addition to monetary compensation, other
job attributes could be offered contractually to incentivise nurses and teachers to work more hours. For example, the
estimates suggest that nurses are willing to accept a labour contract in which they work 40 hours as opposed to 32 hours
in exchange for more flexible working hours or more patient time. When nurses with a contract of 32 hours are offered
flexible working hours, they are willing to increase their working hours by 8.5 hours (%37« —1 x 8 hours).

Finally, the last column of Table 3 depicts the estimated standard deviations of the respondents’ preference parameters.
In most cases, the estimates are significantly larger than zero yet smaller than the average preference estimates depicted
in the first column. This suggests that preference heterogeneity is present, but that the average preference estimate is
still meaningful in considering preferences for the sample at large. For instance, approximately 94 percent of the respon-
dents prefer high social support over low social support (keeping other preferences constant). As discussed in Section
4.3, however, we must be cautious in interpreting these heterogeneity estimates as reflecting preference heterogeneity
alone, as they may also capture heterogeneity in scale use. For example, individuals may interpret vignettes differently
depending on their underlying latent preferences. The sizeable heterogeneity estimates also suggest that the mixed logit
model is to be preferred over the logit model in which preferences are assumed to be equal for all individuals. Table S4 in
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the S1 File Online Appendix documents the estimates of the logit model. Firstly, the model fit is significantly lower than the
model fit of the mixed logit in Table 3 (x? = 356.98, df = 4, p < 0.01). Second, the estimates — both of direct utility parame-
ters and WTP — can differ significantly between both models. The latter may be attributed to the under- and overestimation
described in [76]) if heterogeneity in preferences is not taken into consideration.

5.2 Individual differences in job preferences

The aim of this paper is to explore which, and to what extent, job attributes might incentivise part-time workers to increase
their working hours. As Table 3 reveals considerable preference heterogeneity, this section explores how preferences
differ by observed characteristics. Firstly, we consider whether individuals differ in their preferences according to whether
they work full-time. Obviously, policy oriented towards increasing working hours can only be geared towards part-time
workers and therefore we explore whether their preferences differ. Here, we define working full-time as working more than
32 hours per week. Secondly, we consider two important factors that are closely related to part-time working, namely gen-
der and the caretaking of young children (0—11 year of age).

Table 4 shows the results of the mixed logit model in which the job preferences are simultaneously interacted with
the above mentioned worker characteristics. By considering multiple interaction variables in one model, the differ-
ences are independent of each other. For example, the differential effect of gender is not driven by working part-time.
The first columns shows the preference estimates for the baseline category: Female, part-time workers without young
children.

Table 4. Mixed logit estimates of job preferences interacted with worker characteristics.

Baseline X full-time X male X young children
NURSES

hours per week (baseline: 32 hours)

16 hours 0.26(0.19) —-1.49(0.51)*** 0.56(0.25)** -0.1(0.42)

24 hours 0.68(0.13)*** —-1.18(0.41)*** 0.49(0.24)** -0.47(0.35)

40 hours =0.77(0.17)*** 0.73(0.27)*** -0.02(0.25) -0.11(0.25)
€2 hourly wage increase (fixed) 0.28(0.09)*** 0.11(0.10) 0.06(0.07) 0.08(0.08)
flexible working hours 0.68(0.18)*** 0.38(0.60) 0.27(0.24) -0.19(0.28)
low work pressure 0.99(0.09)*** -0.07(0.23) 0.14(0.20) -0.19(0.20)
high social support 0.55(0.09)*** 0.33(0.78) -0.16(0.16) -0.15(0.34)
low travel time 0.13(0.08)* 0.34(0.53) 0.07(0.15) 0.04(0.18)
more patient time 0.92(0.19)*** 0.00(0.57) -0.29(0.21) -0.15(0.35)

TEACHERS

hours per week (baseline: 32 hours)

16 hours -0.02(0.13) -0.93(0.18)*** -0.11(0.18) 0.14(0.18)

24 hours 0.50(0.11)*** -0.73(0.15)*** -0.48(0.15)*** 0.08(0.15)

40 hours -0.70(0.10)*** 0.61(0.15)*** 0.06(0.16) 0.07(0.15)
€2 hourly wage increase (fixed) 0.25(0.07)*** 0.20(0.11)* 0.02(0.11) 0.13(0.11)
flexible working hours 0.38(0.07)*** -0.07(0.11) -0.03(0.10) 0.05(0.1)
low work pressure 1.06(0.09)*** 0.02(0.12) —-0.37(0.12)*** -0.05(0.11)
high social support 0.44(0.06)*** 0.08(0.10) -0.33(0.09)*** -0.05(0.09)
extra teaching assistant 0.28(0.07)*** -0.06(0.11) -0.19(0.10)* -0.03(0.1)
more teaching tasks 0.33(0.08)*** -0.25(0.13)* -0.09(0.12) -0.24(0.11)**

Clustered standard errors are in parentheses. *p<0.01; **p<0.05; ***p<0.01.

https://doi.org/10.1371/journal.pone.0337581.t004
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The upper panel of Table 4 shows interacted preference estimates for nurses. Nurses’ preferences for working hours
depend significantly on actual working hours and gender. In comparison to the baseline category, full-time nurses are
approximately indifferent between working 32 hours and 40 hours yet attach negative value to working less than 32 hours.
Alternatively, nurses working part-time are strongly dissatisfied by working 40 hours instead of 32 hours and are more sat-
isfied when they work 24 hours as opposed to 32 hours. Hence, it is more costly to motivate nurses to work more hours in
comparison to the general results depicted in Table 3. For example, enticing a female part-time nurse to work 32 instead
of 24 hours requires an hourly wage differential of €4.86 (%) which exceeds the general estimate shown in Table 3
(€2.10). Female part-time nurses require a wage premium of €5.50 to increase working hours to 40 instead of 32 hours.
This estimate is equivalent to a 21 percent increase in net hourly wages for nurses. In comparison to female nurses, male
part-time nurses attach greater value to working less hours given their current hourly wage. That is, male part-time nurses’
diminished utility of working 32 instead of 24 hours equals 1.17 which indicates that their hourly wage must be raised by
€6.88 (%) to make them indifferent. Being caretaker of young children does not seem to influence preference for
working hours given the influence of other variables in the model. Finally, the interaction variables do not seem to affect
preferences for other job attributes significantly even though some sizeable changes are shown.

With respect to teachers’ preferences for working hours, the lower panel of Table 4 depicts similar results in compar-
ison to nurses. Again, full-time female teachers are approximately indifferent between working 32 hours or 40 hours yet
negatively value working less than 32 hours. Part-time teachers are dissatisfied by working 40 hours instead of 32 hours
and are more satisfied when they work 24 hours as opposed to 32 hours. Female, part-time teachers require an hourly
wage premium of €5.60 to increase their working hours from 32 to 40 hours. This is equivalent to a 23 percent increase
in average hourly wages of female part-time teachers —i.e., in-sample estimate is €29.74 for female teachers who work
between 0 and 32 hours — and shows that working hours are inelastic. In contrast to nurses, the interaction variables now
also affect preferences for other job attributes. For example, full-time teachers attach greater value to a wage increase
and male teachers gain less utility from low work pressure and high social support. As such, these differences in attribute

preferences can be taken into account to entice part-time teachers to work more hours.

6 Discussion and conclusion

In many countries, including the Netherlands, the healthcare and education sectors are faced with significant shortages.
In the Netherlands, both professions are female-dominated, with a majority of nurses and teachers working part-time.
Increasing the working hours of these professionals has often been proposed as a potential solution to alleviate these
shortages. We conducted a discrete choice experiment (DCE) where nurses and teachers were presented with a series of
trade-offs between two hypothetical job scenarios, each varying in multiple working conditions. This method allowed us to
quantitatively assess the relative importance of different job attributes and assign monetary values to individual character-
istics of the job roles.

A strong preference for low work pressure is what nurses and teachers have in common. Both among nurses and
teachers, high work pressure is valued most negatively. Nurses require a substantial net hourly wage increase of €3.26 to
compensate for such work pressure, while teachers demand an even higher compensation of €4.06. Additionally, nurses
highly value spending ample time on patient-related tasks, which they equate to a net hourly wage increase of €2.01.
Next to work pressure, teachers place significant importance on receiving support from colleagues and managers, valuing
this aspect at an equivalent of €1.60 per hour. Furthermore, the ability to control working hours is valued among nurses,
who value this attribute at €1.85 per hour. Control over working hours is also valued by teachers, albeit to a lesser extent
compared to nurses. Teachers with caregiving responsibilities attach a value of €2.22 per hour to having control over their
working hours. The observation that nurses attach more value to this attribute might be explained by the fact that nurses
more often work irregular hours.

We also estimated the additional hours nurses and teachers would be willing to work for each attribute introduced into
the job. Our findings reveal that nurses prefer working 24 hours per week the most, which is comparable to their observed
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working week of 26 hours. They experience greatest disutility by working 40 hours per week. Teachers’ preferences for
weekly hours are approximately similar for 24 and 32 hours, which aligns with their sample average of 29 hours. Nurses
demonstrate a willingness to increase their working hours from 24 to 32 hours with a net hourly wage increase of €2.10,
while teachers require an hourly wage increase of €0.62. Hourly wages need to be increased by at least €1.99 to make
teachers willing to work 40 hours as opposed to 32 hours.

We also analysed whether job preferences vary by worker characteristics. Our findings show that nurses working part-
time have a strong preference for working 24 hours as opposed to working 32 hours. Hence, it is more costly to incentive
nurses to work more hours when they have a strong preference to work part-time. For example, motivating a female
part-time teacher to work 40 instead of 32 hours requires an hourly wage differential of €5.60, which exceeds the estimate
of €2.10 for the full sample and is equivalent to a 23 percent net hourly wage increase For part-time female nurses this
amounts to a 21 percent wage increase to be willing to work full-time.

Our study highlights potential interventions that employers can implement to incentivise nurses and teachers to
increase their working hours. The success of these interventions will largely depend on the employer’s ability to improve
working conditions, such as reducing work pressure and strengthening support from colleagues and managers. Our find-
ings provide valuable insights into how much financial compensation is necessary to offset undesirable job attributes or to
reward the presence of positive ones. Crucially, the study also reveals that different groups of workers, depending on their
preferences for working hours, may require tailored incentives — such as varying wage increases — to motivate them to
take on more hours. The hourly wage premia demanded by part-time teachers and nurses to work full-time suggests that
a wage increase conditioned on full-time employment is infeasible.

Supporting information

S1 File. Online appendix.
(DOCX)

Acknowledgments

The authors would like to thank David Jongen, Catharina van Oostveen and Freddy Weima (members of supervisory
committee), participants of the 9" LEER Conference on Education Economics, and participants of the 19" Belgian Day for
Labour Economists for their helpful feedback and insightful discussions.

Author contributions

Conceptualization: Melline Somers, Tom Stolp.

Data curation: Melline Somers, Tom Stolp, Francesca Burato.

Formal analysis: Melline Somers, Tom Stolp.

Funding acquisition: Melline Somers, Wim Groot, Frits van Merode.

Methodology: Melline Somers, Tom Stolp, Wim Groot, Frits van Merode, Melvin Vooren.
Writing — original draft: Melline Somers, Tom Stolp, Francesca Burato.

Writing — review & editing: Wim Groot, Frits van Merode, Melvin Vooren.

References
1. OECD. Education at a Glance 2021. OECD Publishing. 2021. https://doi.org/10.1787/b35a14e5-en
2. WHO. Nursing and Midwifery. 2022. https://www.who.int/news-room/fact-sheets/detail/nursing-and-midwifery

3. Duvall JJ, Andrews DR. Using a structured review of the literature to identify key factors associated with the current nursing shortage. J Prof Nurs.
2010;26(5):309-17. https://doi.org/10.1016/j.profnurs.2010.02.002 PMID: 20869031

PLOS One | https:/doi.org/10.1371/journal.pone.0337581 January 16, 2026 15/18



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0337581.s001
https://doi.org/10.1787/b35a14e5-en
https://www.who.int/news-room/fact-sheets/detail/nursing-and-midwifery
https://doi.org/10.1016/j.profnurs.2010.02.002
http://www.ncbi.nlm.nih.gov/pubmed/20869031

PLO\S\% One

1.

12.

13.

14.
15.

16.

17.

18.

19.
20.
21.
22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Xiao Q, Liang X, Liu L, Klarin A, Zhang C. How do work-life balance programmes influence nurses’ psychological well-being? The role of servant
leadership and learning goal orientation. J Adv Nurs. 2023;79(7):2720-31. https://doi.org/10.1111/jan.15654 PMID: 36971248

World Health Organization. Global strategy on human resources for health: Workforce 2030. 2016. https://www.who.int/publications/i/
item/9789241511131

UNESCO. The world needs almost 69 million new teachers to reach the 2030 education goals. 2016. https://unesdoc.unesco.org/ark:/48223/
pf0000246124.locale=en

Craig CJ, Hill-Jackson V, Kwok A. Teacher Shortages: What Are We Short Of?. Journal of Teacher Education. 2023;74(3):209-13. https://doi.
0rg/10.1177/00224871231166244

Chetty R, Friedman JN, Rockoff JE. Measuring the Impacts of Teachers II: Teacher Value-Added and Student Outcomes in Adulthood. American
Economic Review. 2014;104(9):2633—79. https://doi.org/10.1257/aer.104.9.2633

WHO. Health and care workforce in Europe: Time to act. 2022. https://www.who.int/europe/publications/i/item/9789289058339

Drennan VM, Ross F. Global nurse shortages-the facts, the impact and action for change. Br Med Bull. 2019;130(1):25-37. https://doi.org/10.1093/
bmb/Idz014 PMID: 31086957

European Commission: Directorate-General for Education, Youth, Sport and Culture. Education and training monitor 2023: Belgium. Publications
Office of the European Union. 2023. https://data.europa.eu/doi/10.2766/205045

European Commission: Directorate-General for Education, Youth, Sport and Culture. Education and training monitor 2023: Germany. Publications
Office of the European Union. 2023. https://data.europa.eu/doi/10.2766/881271

European Commission: Directorate-General for Education, Youth, Sport and Culture. Education and training monitor 2023: Italy. Publications Office
of the European Union. 2023. https://data.europa.eu/doi/10.2766/73209

OECD. Part-time and Partly Equal: Gender and Work in the Netherlands. OECD Publishing. 2019. https://doi.org/10.1787/204235cf-en

Tackling Nurse Shortages in OECD Countries. Organisation for Economic Co-Operation and Development (OECD). 2005. https://doi.
org/10.1787/172102620474

Statistics Netherlands. Steeds meer vrouwen voor de klas in het basisonderwijs. 2016. https://www.cbs.nl/nl-nl/achtergrond/2016/40/
steeds-meer-vrouwen-voor-de-klas-in-het-basisonderwijs

Statistics Netherlands. Weinig mannen kiezen voor een zorgopleiding. 2016. https://www.cbs.nl/nl-nl/nieuws/2016/11/
weinig-mannen-kiezen-voor-een-zorgopleiding

Graven W, Krishnan M. Het potentieel pakken: De waarde van meer gelijkheid tussen mannen en vrouwen op de Nederlandse arbeidsmarkt. McK-
insey & Company. 2018.

Sociaal-Economische Raad. Waardevol werk: publieke dienst-verlening onder druk. 2023. https://www.ser.nl/nl/Publicaties/arbeidsmarktkrapte

Vissers P. Deeltijddocent kan lerarentekort oplossen. Trouw. 2017.
Kamerstukken Il, 31293, nr. 598. Overheid.nl. 2021. https://zoek.officielebekendmakingen.nl/kst-31293-598.html
Somers M, Groot W, van Merode F. De zorgsector heeft een aanzienlijke stille reserve. Economisch Statistische Berichten. 2023;108(4826):470—1.

Somers M, Groot W, van Merode F. Stille reserve voldoende om personeelstekort onderwijs op te lossen. Economisch Statistische Berichten.
2024.

Lewis J, Knijn T, Martin C, Ostner |. Patterns of Development in Work/Family Reconciliation Policies for Parents in France, Germany, the Nether-
lands, and the UK in the 2000s. Social Politics: International Studies in Gender, State & Society. 2008;15(3):261-86. https://doi.org/10.1093/sp/
ixn016

Rabaté S, Rellstab S. What Determines the Child Penalty in the Netherlands? The Role of Policy and Norms. De Economist. 2022;170(2):195—
229. https://doi.org/10.1007/s10645-022-09403-x

Begall K, Grunow D. Labour Force Transitions around First Childbirth in the Netherlands. Eur Sociol Rev. 2015;31(6):697—712. https://doi.
org/10.1093/esr/jcv068

Muller JS, Hiekel N, Liefbroer AC. The Long-Term Costs of Family Trajectories: Women’s Later-Life Employment and Earnings Across Europe.
Demography. 2020;57(3):1007-34. https://doi.org/10.1007/s13524-020-00874-8 PMID: 32329016

Peters VPJM, de Rijk AE, Boumans NPG. Nurses’ satisfaction with shiftwork and associations with work, home and health characteristics: a survey
in the Netherlands. J Adv Nurs. 2009;65(12):2689—700. https://doi.org/10.1111/j.1365-2648.2009.05123.x PMID: 19941550

Whalen KS. Work-related stressors experienced by part-time clinical affiliate nursing faculty in baccalaureate education. Int J Nurs Educ Scholarsh.
2009;6:Article30. https://doi.org/10.2202/1548-923X.1813 PMID: 19799564

Oulton JA. The global nursing shortage: an overview of issues and actions. Policy Polit Nurs Pract. 2006;7(3 Suppl):34S-39S. https://doi.
org/10.1177/1527154406293968 PMID: \17071693

Kim K-N. Teachers’ administrative workload crowding out instructional activities. Asia Pacific Journal of Education. 2019;39(1):31-49. https://doi.
org/10.1080/02188791.2019.1572592

Williamson J, Myhill M. Under ‘Constant Bombardment: Work Intensification and the Teachers’ Role. Teaching: Professionalization, Development
and Leadership. Springer Netherlands. 2008. 25-43. https://doi.org/10.1007/978-1-4020-8186-6_3

PLOS One | https://doi.org/10.1371/journal.pone.0337581 January 16, 2026 16/18



https://doi.org/10.1111/jan.15654
http://www.ncbi.nlm.nih.gov/pubmed/36971248
https://www.who.int/publications/i/item/9789241511131
https://www.who.int/publications/i/item/9789241511131
https://unesdoc.unesco.org/ark:/48223/pf0000246124.locale=en
https://unesdoc.unesco.org/ark:/48223/pf0000246124.locale=en
https://doi.org/10.1177/00224871231166244
https://doi.org/10.1177/00224871231166244
https://doi.org/10.1257/aer.104.9.2633
https://www.who.int/europe/publications/i/item/9789289058339
https://doi.org/10.1093/bmb/ldz014
https://doi.org/10.1093/bmb/ldz014
http://www.ncbi.nlm.nih.gov/pubmed/31086957
https://data.europa.eu/doi/10.2766/205045
https://data.europa.eu/doi/10.2766/881271
https://data.europa.eu/doi/10.2766/73209
https://doi.org/10.1787/204235cf-en
https://doi.org/10.1787/172102620474
https://doi.org/10.1787/172102620474
https://www.cbs.nl/nl-nl/achtergrond/2016/40/steeds-meer-vrouwen-voor-de-klas-in-het-basisonderwijs
https://www.cbs.nl/nl-nl/achtergrond/2016/40/steeds-meer-vrouwen-voor-de-klas-in-het-basisonderwijs
https://www.cbs.nl/nl-nl/nieuws/2016/11/weinig-mannen-kiezen-voor-een-zorgopleiding
https://www.cbs.nl/nl-nl/nieuws/2016/11/weinig-mannen-kiezen-voor-een-zorgopleiding
https://www.ser.nl/nl/Publicaties/arbeidsmarktkrapte
https://zoek.officielebekendmakingen.nl/kst-31293-598.html
https://doi.org/10.1093/sp/jxn016
https://doi.org/10.1093/sp/jxn016
https://doi.org/10.1007/s10645-022-09403-x
https://doi.org/10.1093/esr/jcv068
https://doi.org/10.1093/esr/jcv068
https://doi.org/10.1007/s13524-020-00874-8
http://www.ncbi.nlm.nih.gov/pubmed/32329016
https://doi.org/10.1111/j.1365-2648.2009.05123.x
http://www.ncbi.nlm.nih.gov/pubmed/19941550
https://doi.org/10.2202/1548-923X.1813
http://www.ncbi.nlm.nih.gov/pubmed/19799564
https://doi.org/10.1177/1527154406293968
https://doi.org/10.1177/1527154406293968
https://doi.org/10.1080/02188791.2019.1572592
https://doi.org/10.1080/02188791.2019.1572592
https://doi.org/10.1007/978-1-4020-8186-6_3

PLO\Sﬁ\\.- One

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.
51.

52.

53.
54.

55.

56.

57.

58.

59.
60.

Fleck L, Somers MA, Stolp T, Groot WN, van Merode F, de Vries R. The effectiveness of interventions to increase employment in education and
healthcare: A systematic literature review. De Economist. 2023.

Antonazzo E, Scott A, Skatun D, Elliott RF. The labour market for nursing: a review of the labour supply literature. Health Econ. 2003;12(6):465-78.
https://doi.org/10.1002/hec.737 PMID: 12759916

Skatun * D, Antonazzo E, Scott A, Elliott RF. The supply of qualified nurses: a classical model of labour supply. Applied Economics. 2005;37(1):57—
65. https://doi.org/10.1080/0003684042000291272

Arbeidsmarktplatform PO. Deeltijdwerk nader bekeken. Den Haag: Arbeidsmarktplatform PO. 2019.

Stichting Het Potentieel Pakken. Het potentieel pakken in de zorg. De kansen rondom grotere deeltijdbanen. 2020. https://www.hetpotentieelpak-
ken.nl/kansen-in-de-zorg-februari-2020/

Jamieson LN, Williams LM, Lauder W, Dwyer T. The “realities” of part-time nursing: a grounded theory study. J Nurs Manag. 2008;16(7):883-92.
https://doi.org/10.1111/j.1365-2934.2007.00836.x PMID: 19017252

Suzuki Y, Doi T. Work-family conflicts for female nurses with preschool children: A comparison with other working females with preschool children.
Journal of Health Medicine Association. 2015;24(2):114-29.

Berman L, Nkhoma L, Prust M, McKay C, Teshome M, Banda D, et al. Analysis of policy interventions to attract and retain nurse midwives in rural
areas of Malawi: A discrete choice experiment. PLoS One. 2021;16(6):e0253518. https://doi.org/10.1371/journal.pone.0253518 PMID: 34153075

Blaauw D, Erasmus E, Pagaiya N, Tangcharoensathein V, Mullei K, Mudhune S, et al. Policy interventions that attract nurses to rural areas: a multi-
country discrete choice experiment. Bull World Health Organ. 2010;88(5):350—6. https://doi.org/10.2471/BLT.09.072918 PMID: 20461141

Rockers PC, Jaskiewicz W, Kruk ME, Phathammavong O, Vangkonevilay P, Paphassarang C, et al. Differences in preferences for rural job
postings between nursing students and practicing nurses: evidence from a discrete choice experiment in Lao People’s Democratic Republic. Hum
Resour Health. 2013;11:22. https://doi.org/10.1186/1478-4491-11-22 PMID: 23705805

Fields BE, Bell JF, Bigbee JL, Thurston H, Spetz J. Registered nurses’ preferences for rural and urban jobs: A discrete choice experiment. Int J
Nurs Stud. 2018;86:11-9. https://doi.org/10.1016/j.ijnurstu.2018.05.012 PMID: 29958138

Li 'Y, Howell JR, Cimiotti JP. Nurse practitioner job preference: A discrete choice experiment. Int J Nurs Stud. 2023;138:104407. https://doi.
org/10.1016/j.ijnurstu.2022.104407 PMID: 36481595

Scott A, Witt J, Duffield C, Kalb G. What do nurses and midwives value about their jobs? Results from a discrete choice experiment. J Health Serv
Res Policy. 2015;20(1):31-8. https://doi.org/10.1177/1355819614554924 PMID: 25413902

De Cort W, De Witte K. To teach or not to teach? Preferences for working conditions and the alternative career opportunities of pre-service teach-
ers. Leuven Economics of Education Research, KU Leuven. 2024.

Burke PF, Aubusson PJ, Schuck SR, Buchanan JD, Prescott AE. How do early career teachers value different types of support? A scale-adjusted
latent class choice model. Teaching and Teacher Education. 2015;47:241-53. https://doi.org/10.1016/j.tate.2015.01.005

Cobben L, Corvers F, Montizaan R. Drijfveren van leraren in het primair onderwijs: Effectiviteit van financiéle en niet-financiéle prikkels op de
uitstroom van leraren en de herintrede van ex-lararen. Arbeidsmarkt Platform Primair Onderwijs. 2023.

Johnston AC. Teacher preferences, working conditions, and compensation structure. IZA. 2020. https://www.iza.org/publications/dp/13121/
teacher-preferences-working-conditions-and-compensation-structure

Bueno C, Sass TR. The effects of differential pay on teacher recruitment and retention. CALDER. 2019.

Cabrera JM, Webbink D. Do Higher Salaries Yield Better Teachers and Better Student Outcomes?. J Human Resources. 2019;55(4):1222-57.
https://doi.org/10.3368/jhr.55.4.0717-8911r3

Falch T. Teacher Mobility Responses to Wage Changes: Evidence from a Quasi-Natural Experiment. American Economic Review.
2011;101(3):460-5. https://doi.org/10.1257/aer.101.3.460

Falch T. Wages and recruitment: Evidence from external wage changes. ILR Review. 2017;70(2):483-518.

Hendricks MD. Does it pay to pay teachers more? Evidence from Texas. Journal of Public Economics. 2014;109:50—63. https://doi.org/10.1016/j.
jpubeco.2013.11.001

Askildsen JE, Baltagi BH, Holmas TH. Wage policy in the health care sector: a panel data analysis of nurses’ labour supply. Health Econ.
2003;12(9):705-19. https://doi.org/10.1002/hec.836 PMID: 12950091

Tran H, Buckman DG. The Relationship Between Districts’ Teacher Salary Schedule Structures and the Qualifications of Their Teacher Staffing
Profile. JSARD. 2020;5(1):6—15. https://doi.org/10.32674/jsard.v5i1.2106

Schneider D, Harknett K. Consequences of Routine Work-Schedule Instability for Worker Health and Well-Being. Am Sociol Rev. 2019;84(1):82—
114. https://doi.org/10.1177/0003122418823184 PMID: 33311716

Torquati L, Mielke GI, Brown WJ, Burton NW, Kolbe-Alexander TL. Shift Work and Poor Mental Health: A Meta-Analysis of Longitudinal Studies.
Am J Public Health. 2019;109(11):e13-20. https://doi.org/10.2105/AJPH.2019.305278 PMID: 31536404

Rapoport B, Le Bourdais C. Parental time and working schedules. J Popul Econ. 2007;21(4):903-32. https://doi.org/10.1007/s00148-007-0147-6

Boyd-Swan CH. Nonparental child care during nonstandard hours: Does participation influence child well-being?. Labour Economics. 2019;57:85—
101. https://doi.org/10.1016/j.labeco.2019.01.006

PLOS One | https:/doi.org/10.1371/journal.pone.0337581 January 16, 2026 171718



https://doi.org/10.1002/hec.737
http://www.ncbi.nlm.nih.gov/pubmed/12759916
https://doi.org/10.1080/0003684042000291272
https://www.hetpotentieelpakken.nl/kansen-in-de-zorg-februari-2020/
https://www.hetpotentieelpakken.nl/kansen-in-de-zorg-februari-2020/
https://doi.org/10.1111/j.1365-2934.2007.00836.x
http://www.ncbi.nlm.nih.gov/pubmed/19017252
https://doi.org/10.1371/journal.pone.0253518
http://www.ncbi.nlm.nih.gov/pubmed/34153075
https://doi.org/10.2471/BLT.09.072918
http://www.ncbi.nlm.nih.gov/pubmed/20461141
https://doi.org/10.1186/1478-4491-11-22
http://www.ncbi.nlm.nih.gov/pubmed/23705805
https://doi.org/10.1016/j.ijnurstu.2018.05.012
http://www.ncbi.nlm.nih.gov/pubmed/29958138
https://doi.org/10.1016/j.ijnurstu.2022.104407
https://doi.org/10.1016/j.ijnurstu.2022.104407
http://www.ncbi.nlm.nih.gov/pubmed/36481595
https://doi.org/10.1177/1355819614554924
http://www.ncbi.nlm.nih.gov/pubmed/25413902
https://doi.org/10.1016/j.tate.2015.01.005
https://www.iza.org/publications/dp/13121/teacher-preferences-working-conditions-and-compensation-structure
https://www.iza.org/publications/dp/13121/teacher-preferences-working-conditions-and-compensation-structure
https://doi.org/10.3368/jhr.55.4.0717-8911r3
https://doi.org/10.1257/aer.101.3.460
https://doi.org/10.1016/j.jpubeco.2013.11.001
https://doi.org/10.1016/j.jpubeco.2013.11.001
https://doi.org/10.1002/hec.836
http://www.ncbi.nlm.nih.gov/pubmed/12950091
https://doi.org/10.32674/jsard.v5i1.2106
https://doi.org/10.1177/0003122418823184
http://www.ncbi.nlm.nih.gov/pubmed/33311716
https://doi.org/10.2105/AJPH.2019.305278
http://www.ncbi.nlm.nih.gov/pubmed/31536404
https://doi.org/10.1007/s00148-007-0147-6
https://doi.org/10.1016/j.labeco.2019.01.006

PLO\S\% One

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.
73.

74.

75.

76.

Han W-J, Waldfogel J. Parental work schedules, family process, and early adolescents’ risky behavior. Children and Youth Services Review.
2007;29(9):1249-66. https://doi.org/10.1016/j.childyouth.2007.05.011

Rosenbaum E, Morett CR. The effect of parents’ joint work schedules on infants’ behavior over the first two years of life: evidence from the ECLSB.
Matern Child Health J. 2009;13(6):732—44. https://doi.org/10.1007/s10995-009-0488-8 PMID: 19543818

Strazdins L, Clements MS, Korda RJ, Broom DH, D’'Souza RM. Unsociable Work? Nonstandard Work Schedules, Family Relationships, and Chil-
dren’s Well-Being. J of Marriage and Family. 2006;68(2):394—410. https://doi.org/10.1111/j.1741-3737.2006.00260.x

Seibt R, Kreuzfeld S. Influence of Work-Related and Personal Characteristics on the Burnout Risk among Full- and Part-Time Teachers. Int J Envi-
ron Res Public Health. 2021;18(4):1535. https://doi.org/10.3390/ijerph18041535 PMID: 33562788

Jerrim J, Sims S. When is high workload bad for teacher wellbeing? Accounting for the non-linear contribution of specific teaching tasks. Teaching
and Teacher Education. 2021;105:103395. https://doi.org/10.1016/j.tate.2021.103395

Marin Blanco A, Bostedt G, Michel-Schertges D, Wiullner S. Studying teacher shortages: Theoretical perspectives and methodological approaches.
JPR. 2023. https://doi.org/10.33902/jpr.202319067

Madigan DJ, Kim LE. Towards an understanding of teacher attrition: A meta-analysis of burnout, job satisfaction, and teachers’ intentions to quit.
Teaching and Teacher Education. 2021;105:103425. https://doi.org/10.1016/j.tate.2021.103425

Bakker AB, Demerouti E, Sanz-Vergel A. Job Demands—Resources Theory: Ten Years Later. Annu Rev Organ Psychol Organ Behav.
2023;10(1):25-53. https://doi.org/10.1146/annurev-orgpsych-120920-053933

Demerouti E, Bakker AB. Job demands-resources theory in times of crises: New propositions. Organizational Psychology Review. 2022;13(3):209—
36. https://doi.org/10.1177/20413866221135022

Hackman JR, Oldham GR. Motivation through the design of work: test of a theory. Organizational Behavior and Human Performance.
1976;16(2):250-79. https://doi.org/10.1016/0030-5073(76)90016-7

Saks AM. Antecedents and consequences of employee engagement. Journal of Managerial Psychology. 2006;21(7):600-19. https://doi.
0rg/10.1108/02683940610690169

Tweede Kamer. Nieuwe arbeidsmarktprognose zorg en welzijn. 2023. https://open.overheid.nl/

van Merode F, Groot W, van Oostveen C, Somers M. The Hidden Reserve of Nurses in The Netherlands: A Spatial Analysis. Nurs Rep.
2024;14(2):1353-69. https://doi.org/10.3390/nursrep14020102 PMID: 38921712

Wiswall M, Zafar B. Preference for the workplace, investment in human capital, and gender. Q J Econ. 2018;133(1):457-507. https://doi.
org/10.1093/qje/qjx035 PMID: 30237622

de Bekker-Grob EW, Ryan M, Gerard K. Discrete choice experiments in health economics: a review of the literature. Health Econ. 2012;21(2):145—
72. https://doi.org/10.1002/hec.1697 PMID: 22223558

Hess S, Train K. Correlation and scale in mixed logit models. Journal of Choice Modelling. 2017;23:1-8. https://doi.org/10.1016/j.jocm.2017.03.001

PLOS One | https://doi.org/10.1371/journal.pone.0337581 January 16, 2026 18/18



https://doi.org/10.1016/j.childyouth.2007.05.011
https://doi.org/10.1007/s10995-009-0488-8
http://www.ncbi.nlm.nih.gov/pubmed/19543818
https://doi.org/10.1111/j.1741-3737.2006.00260.x
https://doi.org/10.3390/ijerph18041535
http://www.ncbi.nlm.nih.gov/pubmed/33562788
https://doi.org/10.1016/j.tate.2021.103395
https://doi.org/10.33902/jpr.202319067
https://doi.org/10.1016/j.tate.2021.103425
https://doi.org/10.1146/annurev-orgpsych-120920-053933
https://doi.org/10.1177/20413866221135022
https://doi.org/10.1016/0030-5073(76)90016-7
https://doi.org/10.1108/02683940610690169
https://doi.org/10.1108/02683940610690169
https://open.overheid.nl/
https://doi.org/10.3390/nursrep14020102
http://www.ncbi.nlm.nih.gov/pubmed/38921712
https://doi.org/10.1093/qje/qjx035
https://doi.org/10.1093/qje/qjx035
http://www.ncbi.nlm.nih.gov/pubmed/30237622
https://doi.org/10.1002/hec.1697
http://www.ncbi.nlm.nih.gov/pubmed/22223558
https://doi.org/10.1016/j.jocm.2017.03.001

