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Section a. State-of-the-art and objectives
European Family Policy has had formal childcare at its heart for the last 30 years1. Formal childcare is defined
as care that is provided by an organization (public or private) with a formal arrangement with the parents and
excludes childminders 2. Formal Childcare increases social mobility2 and improves children’s cognitive and
emotional development3, and this is especially true of children from low-income backgrounds4 and when
children are enrolled early in their development5. The European Social Investment Model states that high
quality, affordable childcare increases female employment, allows couples to realise their fertility intentions
and leads to better and more egalitarian outcomes for children themselves6–8. Such compelling evidence led to
the creation of the Barcelona Targets at the European Council in 2002 and a significant expansion of formal
childcare facilities. The Barcelona target stated that 90% of children aged between 3 and mandatory school
age, and 33% of those aged under three, should be in formal childcare of high or low intensity.
Despite extensive growth in the availability and use of formal childcare in most countries, the diffusion of
formal childcare use has been very uneven9,10. High-income households are twice as likely to develop childcare
strategies that make intensive and early use of formal childcare as low-income households, raising concerns
about a Matthew effect, increasing and reinforcing inequalities rather than reducing them as intended11. To
explain why observed income gradients in formal childcare use persist even when childcare is heavily
subsidized11, sociological research points to institutional barriers, stubborn gender inequalities and low levels
of trust12 that act as a obstacles to the use of formal childcare and prevent low-income households from
accessing its benefits13. But these theories are largely speculative and have not been fully tested. It is not well
understood why low-income households use formal childcare less.
This project answers this question by examining Childcare Strategies, a broader concept than the crosssectional definition of formal childcare use. Childcare strategies describe the hours of formal childcare a
household uses month-to-month as a child grows from 0 to 5, rather than through a one-time measure.
Childcare use cannot be understood at singular points in time, but instead must be viewed within the dynamic
context of the household, the parents’ employment and the child’s own development. I propose a highly
ambitious overhaul of the existing research agenda to better describe how childcare strategies based on
intensive use of formal childcare diffuse across society and why that diffusion appears to be weaker amongst
low-income segments of the population. I deploy an entirely new conceptual framework of ‘complex
contagions’ from network theory and use it to synthesise labour market, social policy and demographic
perspectives to describe how childcare strategies are associated with fertility and female employment as
described by the European Social Investment model. The re-conceptualisation is enabled by unprecedented,
linked network data that draws from administrative records and survey data. Complex, interlinked data enables
the network analysis methods to be deployed to better understand inequalities in childcare strategies. The
project is structured around three objectives:
1. To describe childcare strategies of parents with children aged 0 to 5 in Europe
2. To identify the degree to which childcare strategies are dependent upon the childcare strategies of
colleagues, neighbours and families
3. To identify the degree to which the childcare strategies of colleagues, neighbours and families are
associated with differences in fertility behaviour and employment trajectories.
STATE OF THE ART
Formal childcare for young children is central to the social investment model which has dominated social
policy discourse in Europe for the last two decades16. Yet despite being heralded as a strategy to reduce
inequalities, childcare and other family policies disproportionately benefit those who are not socially excluded
more than those who are17–19. One consequence has been the reversal in the socio-economic gradient in fertility
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such that high educated couples are now having more children than their lower educated peers20. Shifts in
fertility behaviours have been brought about by family policies that are especially supportive of relatively high
income, university educated couples21. The absence of appropriate social policies leads low income couples to
defer parenthood or opt out altogether22. Esping-Andersen and Billari13 explain low fertility levels by
integrating gender equality theory in social policy and second demographic transition theory. They argue that
individuals adapt their norms to a gender equal, dual earner household but institutions and policies lag
behind23,24. Institutions and policies prevent low-income households from realizing gender egalitarian norms,
with childcare a particular obstacle for low-income couples.
The mismatch between gender egalitarian norms and institutions creates significant strains in organising care
for young children and trust in childcare strategies that are reliant on formal childcare is low12. Poor access to
formal childcare leads to either deferred fertility or significant well-being or career impacts on the parents,
particularly mothers25. When formal childcare is available, gender equality can be achieved, childcare
strategies become sustainable, and couples actively try to become parents or have further children26. The
qualitative evidence on childcare strategies points to diverse practical obstacles that prevent lower income
households from using formal childcare27,28. Childcare strategies for low-income households are particularly
complex, expensive and fragile. The nature of work conducted by lower income households ,which is more
commonly orientated around shift-work, irregular work patterns and atypical schedules, is particularly
problematic29,30. Access to quality, affordable childcare is also regularly cited 31,32. Quantitative analysis
supports this and there is a large body of evidence suggesting that childcare strategies differ greatly by
occupation. Location, costs and quality of childcare are all positively associated with usage, as well as fertility
and female employment levels33,34.
The literature is now highly saturated and has spawned a plethora of policy recommendations and subsequent
initiatives35. Whilst there is a strong consensus that lowering costs is necessary for increasing use of formal
childcare by low-income households, it does not appear to be sufficient. If it was a matter of costs, then there
would be no income gradient in childcare use in countries where it is highly subsidised, but these gradients
persist even in Nordic countries where subsidies are high. In addition, when low-income households use formal
childcare, children start to attend at a much later age than those from high income households. These patterns
cannot be fully explained by cost barriers. Usage of formal childcare remains stubbornly low amongst lowincome households in a large and diverse number of European Countries10,36.
To complicate the picture, there has been a significant fall in fertility in the years leading up to the onset of the
pandemic in Northern European countries that were renowned for their high fertility until recently. In Norway
for example, the TFR fell from 1.95 in 2010 to just 1.56 in 2018. The falls have been particularly concentrated
in lower educated groups37. The shift in fertility creates a potentially striking hole in our existing understanding
of childcare strategies as fertility falls in spite of good childcare provision. Nordic childcare policy was seen
as an ideal in which work-life balance and gender equality were promoted. There are now urgent questions as
to what these falls in fertility mean for the underlying social model that was widely regarded as the cause of
high fertility rates through the 1990’s and 2000’s38 and whether they are associated with changing childcare
strategies.
Current methods and data appear unable to provide sufficient insights on why low-income households are
opting for the childcare strategies that they are and the current state of the art needs to be disrupted37. The
existing research has clearly identified this persistent income gradient and this project sets out to test a
compelling theory on why such a gradient is so stubbornly persistent and how it might be mitigated. To
overcome the shortcomings in the literature and address these new challenges, this project radically reframes
our understanding using complex contagions of childcare strategies and uses new perspectives, data and
methods to advance the demographic and sociological literature and deliver novel solutions and practical
policy interventions.
COMPLEX CONTAGIONS
Network theory suggests that ideas spread through the population just like a virus38. Ideas can easily become
pervasive as they spread rapidly through the ‘small worlds’ created by the long weak ties in society40. But new
‘ideas’ only lead to a new equilibrium if behaviour and institutions also change13. This idea is not new, second
demographic transition theory 39 and gender equity theory23 describe value changes spreading through the
population as people embrace ideas of gender equality and dual earner households.
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Behaviours move across networks very differently to ideas. Behaviours are generally only adopted after
multiple exposures in what is called ‘complex contagion’41. With complex contagions an individual only
adopts the behaviour if exposed via multiple relationships, multiple times or through multiple types of
relationships (i.e. through friends, colleagues and family) so that the behaviour is reinforced. This is commonly
seen in hard to adopt ideas or behaviours that come with considerable cost such as new technologies or
unorthodox approaches42. When contagion is complex like this, the likelihood of an individual exhibiting a
new behaviour, such as changing their childcare strategy, is dependent on the structure of their local network
and institutions. Behaviours spread more slowly than ideas and find it hard to penetrate some sub-populations.
The differing speed in diffusion between ideas and behaviours is why ‘the Gender Revolution’ is incomplete21.
Individuals of all income levels change their own attitudes about gender equality, but adapting careers, fertility
plans and childcare providers is harder unless such changes are pervasive in one’s own personal network.
Diffusion of new behaviours into various neighbourhoods of a network can be limited by the topography of
the network and specific characteristics of local subpopulations 43. This project examines whether Low-income
households have network structures that prevent such diffusion.
The first feature that can limit diffusion is when a subpopulation's long ties are weak 42. A tie between two
people is long if they otherwise have very few contacts in common. For example, if you meet someone through
work, that tie is long if you have no other contacts in common and there are high degrees of separation between
you and them. The ties are short if, for example, your children go to the same school, your cousin is their
neighbour or you both know people who went to a particular university. The strength of a tie is determined by
the frequency and intensity of contact. People who work in the same branch as you are likely to be a strong tie
whereas people who simply work in the same organisation as you are more likely to be weaker ties. Duncan
Watts famously argued that long, weak ties were great for spreading ideas but because the transmission of new
behaviours requires multiple exposures, an individual’s local network is far more important than their long
weak ties40. It matters less if they infrequently meet with someone from a different network component as that
is not sufficient to transmit complex behaviours. When low-income individuals have long ties, they are much
more likely to be weak. Higher income people are exposed to a more diverse social group, primarily through
the higher education system and associated labour market, and so have stronger, long ties that help new
behaviours like childcare strategies spread44.
The second feature that prevents diffusion is the clustering of local communities. Clustering is when people
are intensively linked to their local community and other people like them, rather than relative strangers who
are more likely to differ from them. If clustering is high, it is difficult for complex contagions to take hold45.
The third feature is the related concept of multi-layered clustering. This is clustering across multiple types of
relationship. If you work in the same place that you live, then there is a higher chance that your colleagues will
either be your neighbours, or close contacts of your neighbours. If a complex contagion requires reinforcement
from multiple types of relationship, such interdependency and clustering across relationship types can severely
insulate a community from the spread of a new behaviour 46.
Long, weak ties, clustering and multi-layered clustering are common features of low-income households due
to their low mobility and extensive social segregation47. This increases clustering, especially multi-layered
clustering and contacts with individuals from outside of that network tend to be ‘weak’48. The use of a complex
contagions approach offers three potential new insights by: 1) establishing whether social segregation and
exclusion inhibits changes in childcare strategies; 2) incorporating the diffusion process described in gender
equity theory to more accurately describe which groups will take up new childcare strategies and why; 3) using
network dynamics and micro-level processes of childcare strategies to explain and describe aggerate level
outcomes and trends. Unprecedented, linked administrative and survey data is required for this project to
systematically address these hypotheses and reinvigorate the literature on childcare strategies and applied
social network theory more generally.
CONCEPTUAL FRAMEWORK
The conceptual framework used in the project is at its core an extension of existing research on childcare
strategies. Fertility decisions, childcare availability, employment histories and household circumstances are all
determinants of childcare strategies and these are consistently re-evaluated as circumstances change. The
innovation in this project is the extension of this conceptual framework to incorporate the childcare strategies
of others within an individuals’ personal network (colleagues, neighbours and family member). Conceptually,
the set of strategies that are open to those developing childcare strategies is dependent on such a strategy being
prevalent within their network. Empirically this means that childcare strategy formation is moderated by the
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local network context, both in terms of the pervasiveness of particular strategies within the network but also
dependent on the network topography itself.

Figure 1 - Conceptual Framework

BEYOND THE STATE OF THE ART
There is a clearly defined societal problem such that formal childcare is used least by those that could benefit
most. This project proposes a bold new conceptual framework that aims to understand why this is the case.
Costs and persistent inequalities do play a role, but it is clear that this not merely a matter of costs. The
conceptual framework here offers 4 new insights into childcare strategies.
1) Unlike current analysis, childcare strategies are formed in an intermate context incorporating a complex
meso layer that incapsulates institutional and cultural constraints on behaviour. Childcare strategies have
already been shown to be sensitive to employment context, neighbourhood context and geospatial constraints.
These are too often lacking in analyses of childcare in the general population.
2) The conceptual framework is highly dynamic and reflects that there is significant endogeneity and path
dependency in childcare strategies as they evolve over the child’s early life (0-5). This dynamic approach is
exceptionally important as it is known that lower income households encounter greater uncertainty and
instability, and it has been observed that they defer use of formal childcare until later and use it less intensely.
3) The conceptual framework, as with all network analysis, is appealing because it reflects a general truth
about social behaviour in that it is learnt and adapted from others. Empirically this truth has been masked by
random samples in surveys and the assertion in traditional frequentist statistics that all observations are
independent. This is commonly known as the Stable Unit Treatment Value Assumption (SUTVA). The
complex contagions framework corrects this and recognises the interdependency between individuals.
4) The conceptual framework inherits a further advantage from network analysis in that its dynamic nature
allows for the modelling of population dynamics such that thresholds can be identified at which behaviours
can be become pervasive and reproduce themselves within a population. Such a conceptual framework has
high potential for policy analysis as it allows for targeted and efficient policies that ensure certain behaviours
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to become established and widespread. It is a conceptual framework that allows for analysis that ascends the
other side of Coleman’s Boat 51.
To achieve these innovations, four work streams will be developed that will deliver the projects objectives.
The final work stream initiates and integrates the other work streams by defining and operationalising
childcare strategies, integrating methodological innovations and synthesising the results of analyses. The
second work stream will look at how neighbourhoods shape childcare strategies. Neighbourhoods are more
than geospatial entities and reflect shared communities that reflect and reinforce social inequalities52. Existing
research views childcare access as a geospatial issue but here access is reconceptualised as having neighbours
that also access that facility, helping identify invisible social barriers to childcare. The third work stream will
examine labour market trajectories impact on childcare strategies and the degree to which specific childcare
strategies spread across various organisations using advanced social network analytics. In the fourth work
stream the dynamic relationship between fertility decisions and prevailing childcare strategies will be explored,
examining the extent to which the diffusion of specific childcare strategies through a network are associated
with fertility intentions and behaviour.
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Figure 2 - Dynamic Model of Childcare Strategies

This project takes advantage of the increasing interdisciplinarity in social science53 and the data
revolution which has enabled social scientists to rapidly move beyond the state of the art. It does so with
a clear societal question at its heart that has long term consequences for gender equality, child outcomes,
social mobility and inequality.
Section b. Methodology
DATA
This project is exceptionally ambitious and stands on the cutting edge of social science, utilising new data and
methodologies brought about by the computational turn in social science. The data to be used in the analysis
are derived from administrative data and survey data and are combined in way that makes the diffusion of
childcare strategies possible.
Administrative Data: Measuring Childcare Strategies: Monthly data on childcare hours is available for
France3, the Netherlands4, Sweden and the UK5. These countries were selected as representing four distinct
3
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54
welfare regimes and childcare systems . In each country, childcare is treated as tax exempt to some degree
and childcare usage is therefore imprinted within the tax records. From this it is possible to derive when formal
childcare services are being engaged and with regards to which child, which is crucial for understanding the
dynamic and perpetually revaluated nature of childcare strategies. Nevertheless, each country has a markedly
different childcare regime35. Each administrative data source allows for the basic demographic and household
structure variables to be added including the number and age of children, parental marital status, parental age
and household income. Across these four countries, childcare strategies can therefore be operationalised
through monthly data for each individual child aged 0-5 (i.e. 60 months). This will provide high frequency,
comparative data on childcare strategies which will allow for more accurate measures of how childcare usage
varies across households. The project will utilise existing infrastructure provided by ODISSEI (NL)6, the
ONS/ADR (UK)7, MONA (SE)8 and CASD (FR)9 and the IDAN10 network which supports cross-national
analysis of such data. The administrative data also provides information on employment trajectories that are
required for works stream 3 and fertility and relationship histories that are required in work stream 4. Access
to and alignment of this data is the biggest challenge within this project, and this is reflected in the risk
management. As the Deputy Director of a national data infrastructure for analysing administrative data and
experience in large scale, cross-national infrastructure projects I am uniquely positioned to achieve this.
Creating Networks: To capture people’s networks in a way that will allow for the measurement of their
personal networks, a Whole Population Network File will be used which links all individuals in a population
with all their current and former neighbours, colleagues, classmates, family members and housemates. These
are generated using the persistent identifiers inherent in the administrative data so that anybody working within
the same organisation or attending the same school is linked as a colleague and anyone living within 50m is
considered a neighbour. In addition, all people within the same household are linked as household members
and all legal relatives (through blood or marriage) are linked as family members. Such a network file has
already been constructed and used by the PI for analysis in the Netherlands55 where it consists of 17 million
individuals and more than 1.4 billion ties between them15. The median number of links for each individual is
86 and reflects the dense and multi-layered nature of the network constructed. As part of the project, the
approach will be extended to administrative data facilities in Sweden, France and the UK using the same
framework. This work will be completed across the first two years of the project. The whole population
network file allows for behaviour to be observed moving across the latent structural networks within society
for the first time. The development and application of whole population networks is truly ground-breaking,
and the project will document and publish the applications of social network methodologies to whole
population networks. The approach allows for the description of each individual’s network topography in detail
including the strength of their long ties, the degree of clustering and multi-layer clustering. The network file
can also be used to link independent individuals within the population and observe whether the behaviour of
one individual is conditional on the behaviour of individuals in their local network.
Survey Data: The theoretical framework in this project is concerned with how strategies are formed and
adapted over time and to do this it is necessary to use survey data which allows attitudes, intentions and
behaviour to be explicitly measured rather than simply inferred from administrative data. There are three main
sources of survey data which will be used to conduct analysis. 1) The EU-SILC11 contains cross-sectional data
on formal childcare usage and is currently used to provide aggerate EU statistics. The data contains around
130,000 households form all 27 member states, with respondents indicating whether each child spends more
or less than 30 hours per week in formal childcare. It includes detailed data on the households financial and
employment situation and has also been used for fertility research. The data is available for the EU-27 but is
limited in its temporal coverage and measures of preferences and intentions.
2) The Generations and Gender Survey12, which is in the field at the time of writing, provides cross-national
and comparative data on childcare strategies, work histories, fertility intentions and work-life balance
indicators and will be used across work streams. I was the technical lead in the development of the new round
of data collection in the GGS and know the data and its potential exceptionally well. The data will be available
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in early 2022 for at least the Netherlands, Germany, France, Czech Republic, Finland, Norway, Sweden and
Denmark, with a sample of approximately 5,000 respondents aged 18-49 in each country. In at least the
Netherlands and Sweden, the data will be linkable with the administrative data in the project. Linking to
administrative data may also be possible in France. The questionnaire for the GGS includes detailed questions
on the short term and long-term fertility intentions of individuals as well as detailed information on the use of
both formal and informal childcare13. It also includes important information about perceptions of childcare and
the degree to which it influences individual’s fertility intentions. During the course of the project, the GGS
will also conduct a second wave of data collection (2023/24) and it will be possible to incorporate this into the
analysis of Work Stream 4 in the final two years of the project. In Germany, the GGS is being fielded as part
of FReDA which is an open family panel. Aapplications to field questions on perceptions of childcare will be
submitted to the FReDA open call14.
3) Finally, a highly innovative survey experiment in the Netherlands will be conducted using network
sampling. Network sampling means drawing a random individual from the population, and then using the
whole population network and a random walk process to sample relevant individuals across the initial persons,
immediate network56,57. In this case 750 women with children aged 0-2 will be selected in the first instance
and then for each woman selected, a random walk procedure will be used to select 30 other women within
their network. These additional women selected will not necessarily know the initially selected woman but
will have some link, for example their children attend the same school, or their colleagues live in the same
street, etc. Assuming a response rate of around 32%, the average for such an online survey in the Netherlands
currently, this will provide a net sample of 2,500 women who have recently had a child and for whom we know
the proximity to each other. The sampling parameters will be adjusted in the design phase to ensure that the
generated network is neither too sparse nor too dense. Both the core sample of women and the network sampled
women will then be approached (in Year 3 – Q1) and asked to complete a 20-minute online survey about
childcare strategies. The questionnaire itself will include questions on childcare strategies including whether
they perceive their colleagues, family members and neighbours as having desirable childcare strategies as well
as their perceptions of childcare facilities that are closest to them.
In order to participate in the survey, respondents must consent to linkage to administrative data held at Statistics
Netherlands and respondents will be provided with a full and detailed plan of analysis to ensure that consent
is fully GDPR compliant (see technical annex). The resulting data will be linkable with administrative data
held at Statistics Netherlands including the whole population network and data on detailed childcare histories.
They will then be recontacted a year later (Year 4.- Q1) for a 10-minute follow up survey in order to assess
how perceptions change across a network. The resulting data will be utilised across all four work streams with
both waves being available in the final year of the project.
Contextual Data: In several parts of the project, national data will be required in order to account for
differences in national level systems and macro level context. Data on family policies will be taken from the
OECD family database15, the parental leave network16, the MISSOC database17 and the policy coding that is
embedded within EUROMOD18. In addition to data on policies, data on norms and attitudes towards childcare
will be taken from aggerate data in the Generations and Gender Survey, the European Social Survey19 and the
European Value Study20. For childcare access, national registers on childcare facilities will be used which are
free and open to the public in each country under study. This includes information on the location of each
facility.
ANALYTICAL TECHNIQUES
Descriptive analysis will form the basis of the initial papers within the project. For the analysis of childcare
strategies, monthly data on childcare usage in terms of average weekly hours will be analysed using sequence
analysis to differentiate between various strategies used by parents58. For example, it could be that the child
enters formal childcare late but uses it intensely (i.e. 30+ hours per week) from the outset or starts early and
then gradually increases. There are a large number of possible strategies available given the high frequency of
13
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the measures on childcare and the recording of hours used. The sequence analysis will classify these, and then
multinomial regression analysis will be used to ascertain how strategy selection is associated with parity and
household income. In order to describe the interaction between employment trajectories and career strategies,
multi-state sequence analysis will combine this month-by-month data with details of income data on
individuals and their declared working hours. Multi-state sequence analysis is useful in identifying the
interdependency between two trajectories across the same time-period and has already been successfully
applied to life course analysis59. Networks themselves will be described using a wide variety of measures
available in network science such as clustering coefficients, degree correlations and a breadth-first search
algorithm in order to identify the aforementioned descriptive statistics of an individual’s network60.
Establishing causality in network analysis is especially difficult without the use of experimental methods.
However, given that the behaviour here is exceptionally costly and not susceptible to experimental design, we
must rely on non-experimental approaches. Administrative data provides relatively rich individual level data,
information on network topography and has a very high N. Propensity score matching and Panel Data
Methods61 will therefore be used to estimate whether individuals network topography and exposure to specific
childcare strategies are associated with adopting similar childcare strategies in WS2, WS3 and WS4. They will
also be used to study how such networks are associated with labour market and fertility outcomes in WS3 and
WS4. A Susceptible-Infected (SI) Model will be used to model the spread of childcare strategies and will
incorporate the aforementioned network topography factors as independent variables. Such approaches have
already been used in the study of other complex contagions in social behavour62. This will not circumvent the
high degree of endogeneity and omitted variable bias as an individual’s network position is highly correlated
with a vast array of unobserved variables and the processes that reenforce behaviours are complex. The analysis
will however provide a basis for further analysis and an understanding of the interaction between network
position and individual childcare strategies. Despite the complexity of the underlying data, the causal claims
of the resulting analysis will be restricted. The project aims to lay the groundwork and provide the exploratory
analysis on which future causal analysis can be conducted.
WORK STREAM OVERVIEW
Work Stream 1 – Initiate and Integrate
Research Question “To describe how childcare strategies evolve between the ages of 0 to 5 for parents in
Europe” [Objective 1]
The project will be initiated through an operationalisation and detailed descriptions of childcare strategies
using the linked administrative data from four countries and validated against the EU-SILC. This analysis will
take place in the first year of the project and will provide the methodological and technical basis for the work
conducted by the PhDs’. The analysis describes childcare strategies for children aged 0-5 and how they vary
by the household income of the parents, as well as across countries, parities and regions. Throughout the
project, the team will synthesise the methodological innovations deployed across work streams into
demonstrations and publications, especially on network sampling and whole population network analysis.
Finally, this work stream will work across the project to examine how childcare strategies diffuse across
networks and whether this explains the low uptake of formal childcare amongst low-income households.
Work Stream 2 - Neighbourhoods
Research Question: “Is the use of specific childcare facilities dependent on an individual’s network
proximity to parents who already use that facility?”. [Objective 2]
The proximity to high quality and affordable childcare has been identified as the main obstacle for parents,
especially those with low incomes63–65. This work stream builds on these findings to investigate whether an
individual’s network proximity to a childcare provider moderates the observed effect of geospatial proximity
and determines their childcare strategy. This is vital for an understanding of ‘access’ as barriers to using
particular facilities can be as much social as geospatial and methods of analysing access must reflect this 66.
A PhD student will use whole population network analysis to assess whether individuals only use childcare
providers that are already used by others in their personal network. This will then be supplemented by the
innovative survey experiment using network sampling to identify individuals within the same communities.
Their preferences with regards to specific, named childcare facilities will be measured that helps identify
how childcare preferences are structured by local community usage and perceptions over time.
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The first analytic paper will examine the geospatial distribution of childcare facilities in the UK, France, the
Netherlands, and Sweden. The degree to which they provide coverage to various subsets of the population will
then be calculated through geospatial analysis using detailed microlevel population data and registers for
childcare facilities which are open access, freely available and geocoded for all countries. These four countries
have distinct and contrasting supply side incentives and constraints for childcare providers67. These supply
side policy configurations are thought to determine access and subsequent uptake by parents but there is little
systematic, comparative evidence of how policy translates into access provision. This analysis will address
this gap in the literature for the first time. The data is taken from national registers of childcare provision and
allows for the delineation between differing types of childcare providers including childminders and childcare
centres. Combined with high resolution data on populations from census and administrative data, geospatial
correlations between population and childcare will be estimated and childcare deserts and low access
populations will be identified across all four countries.
The second analytic paper will use the whole population network file from the Netherlands to estimate the
degree to which childcare access is shaped by social contacts. Using the administrative data at CBS, it is
possible to identify specific childcare facilities being used by individuals. This data will enable the PhD student
to use optimal matching analysis to ascertain whether an individual's choice of childcare facility is made based
on price and proximity or whether the existing use of the facility by their neighbours, influences their choices.
They will look not only at whether their neighbours use such a facility but also the strength of the tie to that
neighbour (the degree of centrality of that individual in their network) and the number of such individuals in
their network who use such a facility. Such analysis will help better evaluate whether inequalities in access are
also closely related to wider processes of social segregation. The third analytical paper in this project will then
replicate this analysis in France, the UK and Sweden.
The fourth analytical paper will utilise data from the innovative survey experiment to identify whether
individuals are aware of specific childcare options and facilities. This will then be analysed in combination
with data from actual childcare strategies within their network to determine whether knowledge of specific
facilities is associated with actual usage observed amongst their neighbours and whether this varies over time.
This contrasts with the 2nd and 3rd analytical paper which focus on actual usage of a childcare facility as a
dependent variable. Taken together this PhD project will provide unique new insights into how observed
geospatial income inequalities between neighbourhoods translates into differing childcare strategies.
Work Stream 3 - Childcare Strategies
Research Question: “To what extent do childcare strategies diffuse between colleagues and determine
employment outcomes for individuals?” [Objectives 2 & 3]
Existing research on childcare strategies and their relationship with maternal and paternal employment is
focused on macro and aggregate levels of analysis due to the rarity of high-frequency measures on both
childcare and employment that are linkable at the individual level68–70. This work stream will utilise high
frequency, linked administrative data on employment and childcare usage from four countries [FR, NL, SE,
UK] using multistate sequence analysis to examine in detail for the first time how the work and childcare
strategies of the parents evolve over the first five years of a child’s life. These will then be combined with a
whole population network analysis approach to examine how combined career and childcare strategies
diffuse across organisations dominated by employees from low-income households such that there are
established shifts in work place norms that accommodate feasible childcare strategies35.
The PhD will use the detailed, linked administrative data across 4 analytical papers. The first paper will
examine the interdependencies between employment trajectories and childcare strategies and address a major
gap in the literature. To do this detailed childcare strategies data from the UK, the Netherlands, France and
Sweden will be combined with detailed employment records and analysed using a multi-channel sequence
analysis approach to produce classifications of combined career and childcare strategies. This descriptive paper
aims to establish whether these combined strategies differ across low-income and high-income households. It
will form the basis for the rest of the work stream in understanding how these combined strategies diffuse
across organizations and how they effect childcare and employment outcomes.
The second paper will employ the complex contagions framework to estimate whether particular combined
care and work strategies diffuse across specific work organisations and whether this process differs based on
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whether the organization’s employees are high-income or low-income. Specifically, longitudinal
administrative data will be used to measure the prevailing career-work strategies as classified in the first paper
and the extent to which their presence within an organisation increases the likelihood of a parent adopting the
same strategy. It is assumed in the literature that such strategies have a strong path dependency within
organisations and this paper looks to test this using administrative data from the Netherlands.
The third paper will be similar in nature to the second but will instead use career trajectory outcomes as the
dependent variable rather than childcare outcomes. The prevailing childcare strategies within an organisation
will be identified and then used to see whether this moderates the relationship between a parent’s choice of
childcare strategy and their employment outcomes (i.e., retention, wage increases, working hours). This will
further test the hypothesis that the successful deployment of a childcare strategy is dependent upon how
colleagues within the same organisation have deployed such strategies. Specific attention will be paid to
whether particular strategies have greater negative impacts on low-income women than high income women
as the literature indicates71. The final paper will use data from the innovative survey experiment to see whether
individual’s perceptions of successful childcare strategies is associated with the observed childcare strategies
within their organisation, and whether this is dependent on a respondent’s household income and the type of
organisation the respondent work in. This will help zoom in on perceptions of successful joint childcare and
employment strategies within organizations and how they shape people’s own childcare strategies.
Work Stream 4 - Fertility Decisions
Research Question: “Is the presence of specific childcare strategies associated with an individual’s
fertility intentions and behaviour?” [Objective 3]
The decision to remain childless or to reduce the number or children is a legitimate and increasingly
undertaken childcare strategy amongst Europeans72. Not only that but the reversal in the SES differential in
fertility such that high income households have higher fertility than low-income households, suggests that
high income households have identified sustainable childcare strategies whilst low-income households are
deferring or reducing the number of children in the absence of credible childcare strategies73. To examine the
relationship between childcare strategies and parity progression, this work stream will use data from the EUSILC, The Generations and Gender Survey and linked administrative data to examine the extent to which
fertility intentions are shaped by exposure to and complex contagion of sustainable childcare strategies.
The first paper will utilise data from the EU-SILC to replicate findings on both the use of formal childcare
amongst low-income households and the parity progression of households. This will then be used to assess the
degree to which differentials in childcare usage are associated with parity progression amongst certain lowincome households. The second paper will then move beyond the state of the art to examine how the prevalence
of childcare strategies identified across the project and individual’s exposure to them, determine fertility
behaviour. This will be done by using two analytical approaches. First a network approach using the whole
population network analysis from Statistics Netherlands will be used to identify whether childcare strategies
prevalent amongst colleagues, neighbours and extended family are associated with an individual’s fertility
behaviour and thus provide an extension of existing research. This differs from analysis elsewhere in the
project as the dependent variable is fertility behaviour.
The second approach will be presented in the third paper and will be a comparative replication of the second
paper drawing on data from France, the UK and Sweden. The third paper will also differ from the second paper
by using linked survey data from the Generations and Gender Survey to look at fertility intentions indicators
rather than exclusively looking at actual fertility behaviour. This is crucial as it allows distinctions to be made
between ideal fertility outcomes that are described by individuals and short-term actualisation of fertility
intentions. This distinction will hopefully help clarify the role played by the prevalence of childcare strategies
in fertility intention formation. Linked survey data will be available for the Netherlands, Sweden and
potentially France.
The final paper will use the innovative survey experiment to determine whether fertility intentions and
realisation are associated with the perceived successful childcare strategies of neighbours and colleagues. This
will differentiate from the second and third paper by contrasting the perceived prevalence of specific childcare
strategies amongst their peers with actual recorded behaviour.
THE TEAM
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WS1 will be led by me and supported by the work conducted in the three other work streams. In addition, a
methodological advisory board will also be put in place to help support and guide this vital work stream. This
board will help ensure the highest possible methodological standards within the project and will co-author
papers with myself and the rest of the team regarding methodological and technical innovations. Annette
Scherpenzeel (Statistics Netherlands) is an expert in survey methodology and administrative data linkage. She
is the Manager of Microdata Services at Statistics Netherlands and has played senior development roles with
the Survey of Health, Ageing and Retirement in Europe and the LISS panel. I have collaborated with Annette
in various forms in the last 7 years and currently sit on the Management Board of ODISSEI alongside her.
Peter Lugtig (Utrecht University) is a leading survey methodologist who specialises in innovative data
collection. He will assist in the deployment of the network sampling experiment. We have collaborated and
published together previously on such survey experiments and currently collaborate through ODISSEI. Jan
van der Laan (Statistics Netherlands) is an expert in network analysis of administrative data and was the lead
author of work establishing whole population networks. We have collaborated together via ODISSEI for
several years. Gary Pollock (Manchester Metropolitan University) is the Co-Director of the Growing Up in
Digital Europe Research Infrastructure (GUIDE)21 and expert in sequence analysis who will assist in the
comparative work on childcare strategies using survey and administrative data. We have collaborated through
work on development of GUIDE since 2017. Alzbeta Bartova (KU Leuven) is an expert in Family Policies
and specialises in innovative measures of complex policy configurations, including in collaborations with
myself. She has considerable expertise in the use of EU-SILC and using panel data to study employment
trajectories in the years following the transition to parenthood.
The core team will consist of 3 four-year PhD’s and the PI. Each PhD student will work on one of streams 24. They will be co-supervised by two colleagues of the PI, one as a day-to-day supervisor and another as a
remote third supervisor. WS2 on neighbourhoods will have a PhD with a background in a social science and
pre-existing knowledge of social network analysis. They will be co-supervised on a daily basis by me and
Agnieszka Kanas (Erasmus University Rotterdam) and Brienna Perelli-Harris (University of Southampton).
Agnieszka Kanas is an expert on intergroup processes and social policy, particularly the geospatial structuring
of inequalities. She has extensive experience in the application of network methods to social issues, using a
diverse range of data to do so. Brienna Perelli-Harris is a leading researcher in the study of parenthood and
relationships and is the Chair of the IUSSP Scientific Panel on New and Emerging Family Forms, Champion
for Family in the UK’s Understanding Society Study, and Associate Editor of the European Journal of
Population. She has extensive experience in collaborating with ONS in the UK and has collaborated with
myself through the Generations and Gender Programme for the past 7 years.
WS3 on labour market trajectories will have a PhD with a background in sociology or economics. They will
be co-supervised on a daily basis by me and Pearl Dykstra (Erasmus University Rotterdam) and the third
supervisor will be Martin Bujard (German Federal Institute for Population Research (BiB) in Wiesbaden).
Pearl Dykstra is a leading scholar in family sociology and life-course research with extensive expertise in the
use of new data forms in the study of policies and how they shape family life. Martin Bujard is the Research
Director of BiB and a Co-PI of The German Family Demography Panel Study. I have collaborated with Martin
extensively over the last 5 years through the Generations and Gender Programme, including on methodological
experiments and data innovations. Martin Bujard is an expert in family policy and work life balance.
WS4 on fertility will have a PhD with a background in demography or a related field. They will be cosupervised on a daily basis by me and Jennifer Holland (Erasmus University Rotterdam), with Trude
Lappegård (University of Oslo) acting as the senior third supervisor. Jennifer Holland has expertise in fertility
transitions and family sociology. She has considerable experience with using Administrative Data and
Comparative Survey data such as the GGS. Trude Lappegård is Editor in Chief of the European Journal of
Population and a leader in the field of fertility research. She has extensive knowledge of administrative and
survey data. I have collaborated extensively with her over the past 7 years as part of the Generations and
Gender Programme.
MANAGEMENT
Erasmus and ODISSEI: The project will be hosted by the Department for Public Administration and
Sociology at Erasmus University Rotterdam. There are a number of excellent scholars within the Department
with relevant expertise who can provide collaborations and support to the project including Pearl Dykstra
(family change and the life course), Renske Keizer (parenthood in comparative perspective), Laura den Dulk
21

https://www.eurocohort.eu
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(organisational work-life balance policies) Liesbet van Zoonen (smart cities and inequalities) and Ferry Koster
(work and institutions). I am also currently supervising a PhD student regarding the decentralisation of care in
the Netherlands and the CHILDCARE STRATEGIES team will actively participate in the research programme
of the department.
Erasmus University Rotterdam is also the host of the Dutch National Infrastructure for Social Science,
ODISSEI22, of which I am the Deputy Director. ODISSEI brings together researchers with the necessary data,
expertise and resources to conduct ground-breaking research and embrace the computational turn in social
enquiry. Through ODISSEI, researchers have access to large-scale, longitudinal data collections as well as
innovative and diverse new forms of data. These can be linked to administrative data at Statistics Netherlands
(CBS). The ODISSEI team consists of a team of 6 at Erasmus University Rotterdam and a wider team of
around 50, spread across 14 partner organisations including Statistics Netherlands. ODISSEI provides
extensive computational resources through SURF23, the Dutch national computing facility, and expert
technical guidance through the eScience Centre24. These are necessary for the computationally demanding
analysis described in this proposal. This project will make extensive use of the facilities at ODISSEI and the
collaborations that ODISSEI has with international partners such as ADR (UK) and CASD (FR). These are all
costed within the projects budget at the standard rate that is available.
The project will also implement a state-of-the-art Open Science Workflow. All data will be stored in secure
SURFdrive storage and analytical code will be hosted on a project repository on GitHub (https://github.com/)
that will be public. Upon preparation of a manuscript, this code and data will be linked to a SocArxiv project
(https://osf.io/preprints/socarxiv) and all analytical code and data (where possible) will be made available as
part of the peer review process. This will make all project work open, transparent and reproducible by default.
All PhD’s will be given data management training at the initiation of the project to ensure that all analysis
abides by both the FAIR74 and FACT principles25. PhD students will meet with their day-to-day supervisors
every other week to discuss progress and all work will be conducted in open and collaborative tools such as
Google Docs or Overleaf. A slack workspace will be created for the project and will include channels for each
work stream with external collaborators invited to participate.
Risk Management: The project is exceptionally ambitious in its use of linked administrative data and this
comes with potential challenges outline below. The project is designed to minimise the risk of these challenges
undermining the project and mitigation strategies are in place to manage and circumvent these risks.
Table 1 - Risk Register

Risk
Delayed access to administrative
data files

Prob.
Medium

Impact
Medium

Limitations in administrative data
preventing whole network analysis

High

Low

Administrative data quality
insufficient for identification of
comparable childcare strategies

Low

Medium

Parallel access to all administrative
data is restricted

Low

Medium

22

https://odissei-data.nl/
https://www.surf.nl/en
24
https://www.esciencecenter.nl/
25
https://www.thedigitalsociety.info/about/data-principles/
23
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Mitigation
The first year is focused on attaining
access and preparatory work on the
administrative data. In addition, all PhD’s
begin analysis using available survey data
for research.
Proof of concept on Dutch data already
established. NO or DE could be used as
alternative countries in analysis if data for
FR or UK is not linkable within a whole
population network. As a last resort, a
single country study of NL would still be
ground-breaking.
Low comparability in childcare strategies
will require a shift away from a
comparative strategy to one in which data
from UK and France are structured as
replications of a core NL study.
The existing infrastructure of IDAN will
be used and where necessary, physical
research stays at data centres will be
financed.
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Each PhD is required to write four high quality, peer reviewed papers for their degree and these will be
supplemented by four papers in WS1. Target journals for the papers are European Journal of Social Policy,
Demography, European Sociological Review, Population, Place and Space, Social Forces, the Journal of
Marriage & Family and Advances in Life Course Research, Social Science Computer Review, and Social
Networks. In addition, each PhD will write their 3rd or 4th paper in the project independently of the PI during
a research stay with their respective third supervisor (in Southampton, Wiesbaden and Oslo). This is costed
in the budget Each PhD student will have an annual training and travel budget of €5,000 and will be actively
encouraged to seek supplementary funding and network opportunities that would support new collaborations
within their fourth paper.
Year 1
1 2 3
Work Stream 1
Intergration

4

Year 2
1 2 3

P1
Stay in London & Paris M1

Work Stream 2
Neighbourhoods

Year 3
1 2 3

4

P2
M2

Work Stream 4
Fertility Histories

P3

P1

P1

4

Year 5
1 2 3

4

P4
M4

M3

P1

Work Stream 3
Work Trajectories

4

Year 4
1 2 3

P2

P3
Stay in Southampton

P4

P2

P3
Stay in Wiesbaden

P4

P2

P3
Stay in Oslo

P4

Figure 3 - Project Timetable

WS1 Papers:
1) Identifying childcare strategies in France, the Netherlands, the UK and Sweden
2) Whole population network analysis in France, the Netherlands, the UK and Sweden
3) Network Sampling methods for the study of childcare strategy diffusion
4) An integrated view of childcare strategy diffusion across networks
WS2 Papers:
1) The geospatial distribution of childcare facilities in France, The Netherlands, the UK and Sweden
2) The effect of neighbourhood childcare use on household childcare strategies
3) Comparative analysis of neighbourhood childcare use on household strategies
4) Awareness of childcare options dependent on neighbourhood context
WS3 Papers:
1) Childcare Strategies and Employment trajectories in the Netherlands, France, the UK and Sweden
2) The diffusion of childcare strategies across employers
3) The impact of childcare strategies on employment outcomes
4) Perceptions of successful childcare strategies amongst colleagues in the Netherlands
WS4 Papers:
1) Does parity progression explain inequalities in childcare strategies?
2) Peers’ childcare strategies as a determinant of fertility behaviour
3) Peers’ childcare strategies as a determinant of fertility intentions
4) Perceptions of successful childcare strategies amongst colleagues in the Netherlands
Milestones:
1)
2)
3)
4)

Presentation of the comparative data on childcare strategies in FR, NL, SE, UK
First wave of the Innovative Survey Experiment in the Netherlands
Second wave of the Innovative Survey Experiment in the Netherlands
Policy Event to present results of the project to stakeholders
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IMPACT
The project delivers 5 significant innovations: 1) it provides a theoretical framework that integrates multiple
perspectives from sociology, economics, demographics, social policy and geography. 2) it provides the first
detailed cross-national, longitudinal analysis of childcare strategies at the microlevel. Studies have examined
usage of childcare using cross-national survey data such as the EU-SILC14 but because this stage in life is very
dynamic and fluid, this study goes much further to use high-frequency measures from administrative data to
see how they shift month to month, using the IDAN network (https://idan.network/) and linking it to
comparative survey data. 3) The project is the first usage of ‘whole population networks’ for the study of
behavioural diffusion15. Whole population networks are multi-layered and large-scale networks of individuals
linked to their colleagues, neighbours and family through administrative data. They have huge potential for
understanding the evolution of social dynamics and diffusion of behaviours and this project will break new
ground in this area. 4) The project is the first application of ‘network sampling’ for the understanding of norm
diffusion in society. The network sampling uses the aforementioned whole population network as a basis for
sampling. An individual is sampled, and then further individuals from the initial individual’s network are also
sampled using a random walk approach. This is used to understand how individuals within the same work,
neighbourhood, childcare nexus view obstacles to childcare and fully operationalizes sociological theories on
childcare use for the first time. 5) The project also provides a first look at how long-term childcare strategies
have reacted to the punctuated equilibrium of COVID-19. Childcare practices have been dramatically affected
by the pandemic and it will be vital to closely monitor how parents readjust to life post COVID as current
strategies have been completely disrupted by social restrictions.
The project is highly interdisciplinary, combining theories and methods from demography, sociology,
economics, network analysis and social policy. Its impact on our understanding of social policy processes will
be profound and the results will be targeted at policy makers at the OECD, European Commission, as well as
national and regional governments responsible for early child education. This will help transform policy
practice from one that advocates for formal childcare use to one that actually enables its uptake through
appropriate seeding and diffusion of new childcare strategies within the population.
The project is however merely a platform for further research to be conducted in this area. Special attention
will be given to dissemination of the methods used and the data that is generated in order to stimulate a whole
new research agenda in this area. The new horizons opened up within the project will be far to vast and wide
ranging to explore within the project and to ensure optimal exploitation of the results it is necessary that a
community evolves around the data and approach. To achieve this, the results will be widely presented at
international conferences and budget has been included for external researchers to reuse and extend the analysis
within administrative data. It is also hoped that an emphasis on open science and the sharing of all elements of
the project workflow will facilitate the development of this new research agenda. The project will be an early
demonstration of how administrative data and network analysis techniques can be combined to provide
unprecedented insights into social behaviour and the degree to which it diffuses across society. Thus far,
network analysis in the social sciences has been highly reliant on data from web sources or survey research
which are limited by selection effects and sampling bias. This project breaks through that, using multidimensional data on the whole population to understand the interdependencies in our behaviour and the true
ties that bind us.
I am uniquely placed to deliver this ambitious research project as I have played a leading role in the
exploitation of linked administrative data using secure High Performance Computing facilities. I have a
background in advanced quantitative methods, applied to complex issues of social policy and family sociology
and an unparalleled knowledge of the survey data to be used in the project as architect of the new round of
data collection in the Generations and Gender Survey. I have also demonstrated my ability to manage large
scale, multimillion Euro projects on multiple occasions and supervise PhD students to completion whilst
achieving high impact publications in leading journals.
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