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Abstract

This paper estimates the causal effect of parental right to work from home

(WFH) on their children’s educational attainment. Using administrative

data from the Netherlands and firm-specific information on collective agree-

ments, we find that children whose parents gain the right to WFH improve

their test score at a high stake exam by 0.2 of a standard deviation. The

effect is mostly observed for the children of highly educated workers. Ad-

ditionally, we link the collective agreement data to the labor force survey,

and find that change in WFH policies are associated with a 20% increase in

WFH propensity but little other effects on labor force outcomes.
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1 Introduction

In 2022, 58% of US workers had the opportunity to work from home either part-

time or full time (McKinsey, 2022) and by 2023, 28% of days were worked from

home in the US, with large variations by sector and employer’s size (Barrero et al.,

2023). Bloom et al. (2023) find that the number of postings offering remote work

opportunities increased three-fold in the US, and five-fold or more in Australia,

Canada, New Zealand, and the U.K. Aksoy et al. (2023) document that in 2022, US

employees worked an average of 1.6 days per week from home. The expectation is

that remote work will remain a permanent feature of modern labor markets (Chen

et al. (2023)). Increased organizational flexibility by definition reduces constraints

to the allocation of time between work and family. As a consequence, we would

expect flexible working arrangements to potentially benefit family outcomes. Work

from home (WFH) is often described as a ’family-friendly policy’, because of its

potential to help in achieving work-life balance, which might be especially relevant

to parents. A priory, WFH could give the chance to parents to ’achieve it all’:

pursue their careers without sacrificing on family. In particular, it might allow

parents to invest more time in the development of their children or increase the

returns to their investment.

Despite the substantial increase in prevalence of WFH, there is only a handful

set of studies evaluating the impact of teleworking on workers’ productivity and

careers. One reason is that it is very challenging to identify a causal impact,

since employees may naturally self-select into work arrangements that may suit

their needs and those of their families. In a seminal contribution, Bloom et al.

(2015) conduct a randomized controlled trial in a large Chinese travel agency,
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and document positive effects of WFH on productivity. Angelici and Profeta

(2024) also document positive effects on life satisfaction in another experiment.

However, Dutcher (2012) highlights in another study that productivity gains are

only observed for creative tasks and WfH is associated with a drop in productivity

for ”dull” tasks.

The evidence on the impact of WFH on long-term career development is even

thinner. There are concerns that those working from home may miss out, on pro-

ductive interactions with their peers or perhaps even on networking opportunities

(Bloom et al. (2015)). Goux and Maurin (2024) report no reduction in wages

or hours worked but a deterioration in health for groups of workers most likely

benefiting from a firm-level change in WfH policy.

In this paper, we evaluate the impact of WFH on children’s educational achieve-

ments, using administrative data from the Netherlands. Complementary survey

data allows us to examine posisble mechanisms and evaluate the long-run impact

of WfH on careers. Our analysis focuses on the pre-pandemic period to avoid

conflicting changes in WfH arrangements with other effects of the pandemic, es-

pecially the closing of schools and the move to on-line teaching. The identification

strategy exploits firm-level variation in the introduction of formal WFH arrange-

ments in Collective Labor Agreements (CLA) in the Netherlands, over the last two

decades. These treated firms are matched to firms in the same sector with similar

characteristics that do not formally recognise WfH in their CLA. Having identified

a set of treated and control firms, we use the national employer/employee register,

and select employees already in place at least one year before the implementation

of the agreement, who unexpectedly gain more flexibility over their work schedule;

this is our treatment group. The control group consists of people working in sim-
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ilar firms, which did not implement such clauses. We then restrict the sample to

parents of children between the ages of 9 and 15, and link them to their children

performance at a high-stake national standardized test that children take in the

last year of primary school (CITO). CITO results largely determine the track that

children will be allow to attend in secondary education. To estimate the causal

impact of parental WfH agreement, we implement a difference in difference strat-

egy, comparing CITO test scores for children with a least one parent affected by a

change in WfH and those whose parents are employed in control firms, and between

children who sat their CITO before or after the change in WfH was implemented.

To identify the potential mechanisms, we link the CLA data to the Labor

Force Survey. This allows us to assess that changes in CLA do not just formalise

previous behaviours regarding WfH and do actually increase the propensity of af-

fected parents to work from home. It also highlights differences in the educational

attainments of parents working from home. The LFS data also allows us to inves-

tigate, for parents, the effect of WfH arrangements on labor force participation,

employment, hours worked and wages in the long-run, and the potential trade-off

for parents of a family friendly policy.

We find that are XXX

To our knowledge, this is the first paper presenting causal evidence on the

impact of WFH arrangements on children’s outcomes. There is a relatively large

literature on the impact of parental leave policies on parental careers (see Kleven et

al. (2020) for a review), and a growing but smaller literature on the impact of these

policies on children’s developmental outcomes (Ginja et al. (2020), Powell et al.

(n.d.)), but there is almost none on the impact of work flexibility arrangements on

children’s educational attainment. Work from Home arrangements are important
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to examine because they are likely to be relevant over a much longer period than

parental leave policies.

The remaining of the paper is organized as follows... Section 2 discusses related

studies, Section 3 introduces the Dutch context,....

2 Related Literature

As mentioned earlier, there is only a handful of studies on the impact of WfH on

workers’ careers and lives, and there are no studies of its impact on their children.

WFH is often mentioned in the context of gender disparities in the labor market,

possibly as an effective way to reduce gender disparities in the labor market (Mas

and Pallais (2017)).

There are descriptive studies based on time-use surveys document that tele-

workers spend more time on leisure and household production activities, and more

time with family on days they work from home (Giménez-Nadal et al. (2018),

Pabilonia and Vernon (2022)). On average, children and parents appear to be

spending more time together when parents are working from home. For example,

Aksoy et al. (2023) reports that parents with WfH arrangement spend 20 extra

minutes on care per day.

Changes in the contact with parents may have a direct impact on cognitive

development (Gupta and Simonsen (2010), Bernal and Keane (2011), Fiorini and

Keane (2014), Gupta and Simonsen (2016), Fort et al. (2020)) and thereby edu-

cational outcomes. Additionally, WFH allow parents to more easily monitor the

effort that their children put towards their studies or help them with their home-

work. We are able to shed light on this possible mechanism by looking at how the
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changes correlate with changes in educational attainments at a high stake exam.

Lastly, there has been work on identifying which occupations are more likely

to be teleworkable. We know for example that higher-educated and higher-wage

workers are disproportionately able to work from home. For example, during

the pandemic and in the US, teleworking rates for individuals holding a Master’s

degree or a PhD were fifteen times higher than for the least qualified employees

(for Economic Co-operation and Development (2021)). As such, parental WFH

arrangements are likely to contribute to educational inequalities among children.

3 The Dutch Context

3.1 Regulation of WFH in the Netherlands

In the Netherlands, Work From Home arrangements are regulated by collective

labour agreements (CAO in Dutch) between employer organizations and unions.

There are 2 types of collective agreements: Sectoral collective agreements (col-

lective agreements within a sector) and company collective agreements (collective

agreements only within a company). Company collective agreements are only rel-

evant to large companies.

Around 80% of employees in the Netherlands are covered by a collective agree-

ment (Dutch Ministry of Social Affairs and Employment (SZW).

These agreements lay out labour conditions for all employees, such as wages,

payment for extra work, working hours, probation period, pension, childcare and,

relevant for this study, work from home arrangements.

The provisions in a CAO are often more favourable than those prescribed by
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law, but they may not contradict the law.

3.2 Education: Cito

Primary education in the Netherlands consists of 8 years of comprehensive school-

ing. During their last year of primary school, at age 12, 90% pupils sit the Cito,

a multiple choice questionnaire testing their competences in Dutch, Math, World

orientation (Geography, History, Biology) and Study Skills, which is used to rec-

ommend the secondary education track that they will attend. The test is set

and marked by a private company, not by the child’s teacher. Cito scores are

normalised and scaled between 501 and 550. A score below 536 leads to recom-

mendation of secondary vocational education (vmbo), one between 537 and 544 to

a recommendation of general secondary education (havo) and one above 545 to the

academic secondary education (vwo). While it is possible to change track during

secondary education, the Cito scores largely determine the educational path of

children, making it a very high stake exam.

4 Empirical Strategy

To estimate the impact of teleworking on children’s outcomes, a direct comparison

between children of parents in firms that implement teleworking and those in firms

that do not is not particularly pertinent as the two types of firms differ in other

characteristics as was highlighted above.

Instead, one approach is to utilize the timing of teleworking implementation to

create comparable groups of parents within a firm. We achieve this by considering

the age of their children: those above 12 years old at the time of teleworking
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implementation are passed the age at which they should sit the Cito and deemed

too old to be affected by the policy changes. Parents of children below the age of

12 might, on the contrary, have been able to invest more in the education of their

children after the introduction of WFH agreements. We create a narrow window

around 12 (+/- 4 years) to analyze the difference in Cito results between children

from 8 to 11 and 13 to 16 in firms which implemented teleworking, with the former

group being considered treated and the latter group, a control group. Children

age 12 are excluded as it is unclear whether the change in working from home

arrangement was implemented before or after the Cito test was sat.

This strategy has the advantage of accounting for possible parental selection

into firm as parents of older school age children would likely consider the potential

benefit on WfH on the secondary education performance of their children. Ad-

ditionally, if the CLA-sanctioned WFH agreement were to only have formalised

previous teleworking behaviour at the firm, this would under-estimate the effect

of WFH.

However, parents of younger children might differ in their own characteristics,

being younger, and preferences for the education of their children, but also hav-

ing less seniority at the firm, which might affect their income and use/access to

teleworking (Barrero et al., 2023). To address this, we employ a Difference in

Difference strategy through firm matching. Treated firms are matched to poten-

tial control firms based on the following variables: year of (possible) teleworking

implementation, sector and firm size, mean level of education, share of female

workers, share of part-time female workers, share of part-time male workers, and

gender-specific total wage bills. These firm characteristics are taken in year T-1

to limit the potential selection of workers driven by WfH arrangement. The match
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on sector and year are strict, i.e. we only consider firms in the same sector with

similar characteristics in year T-1, while we compute the Mahalanobis distance for

the other covariates. For each treatment firms, we keep the three control firms in

the same sector with the smallest Mahalanobis in the year prior to the introduction

of the WfH arrangement. This matching process enables us to compare outcomes

before and after teleworking implementation for both treated and control firms,

and for children above and below the cut-off age of 12 at the time of the policy

change.

We then estimate the following equation 1 of the determinants of child’s ed-

ucational performance, including child specific controls such as age and gender,

parental characteristics of the treated parent. To account for possible variations

in the Cito test, we also add year of test fixed effects. Additionally, since parents

working in different sectors might have different characteristics, we add firm-sector

fixed effects to capture these unobservable characteristics.

yi(j,k),t = α+λt+ θk+γXi+ηYoungi+ρTreatedj +βYoungix Treatedj + ϵi(j) (1)

where yi(j,k),t if the outcome of individual i in year t whose parents work in

firm j in sector k. We consider a series of outcomes: normalised Cito Scores in

Reading, Math and overall. λt and θk are year (when a child takes the Cito exam)

and sector fixed effects respectively. Treated refers to the firms allowing WFH in

their labor agreement and Young is a dummy variable taking value 1 if the child

is between 9 and 12. The coefficient of interest, β, compares older and younger

children in firm that implemented a WFH policy and untreated firms. Standard
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errors are clustered at the firm level to account for potential correlations within

firms.

5 Data

The data originates from a variety of sources. Collective Labour Agreements are

stored by XpertHR. Those records were linked using firms identifier to the National

Employer-Employee database held by the Dutch National Statistical Office (CBS).

The CITO is the high stake multiple choice test taken by 90% of pupils at the end

of primary schooling. We link children who passed the CITO to their parents, and

to the employer-employee database to create our main database.

5.1 Data: XpertHR

XpertHR is a private company holding records of all collective labour Agreements

in the Netherlands since January 1990. At the time of access (July 2020), the

record held 14,912 CLAs, covering 1,665 unique employers. Note that a CLA

record can cover a single firm or a full sector. We use some text analysis tools

to construct a database of the various rights that workers are entitled to for each

CLAs. In particular, our search identify 1,063 records mentioning ”Afspraken” or

”thuis/telewerken” i.e. Teleworking arrangements. Each record includes the dates

at which rights are acquired or amended, allowing us to identify for each firm,

when arrangement for working from home were formalised. Figure ?? display the

fraction of CLA mentioning the possibility to work from home per year. Up to

2006, less than 5% of CLAs have references to teleworking. This grows strongly

up to 2010 and then plateaus thereafter at around 15%. However, when excluding
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sector-wide agreements we are left with 30 unique firms for which we observe a

rights to work for home being granted. Information on the CLA arrangements is

then matched to the CBS firm database using Firm’s name. Further information

on the creation of the data is available in Annex8

Figure 1: Fraction of Labour Agreements mentioning teleworking oppor-
tunities
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As explained above, control firms are identified by exact matching on sector

and time T-1 and we keep the three with the smallest Mahalanobis distance. Note

that the matching is based on firm characteristics one year prior to the introduction

of the WfH rights, so as to reduce the selection of workers with a preference for

teleworking in or out of the treated and control firms.

Table 5.1 reports the estimate of separate regressions of the matching char-

acteristics on an indicator of treatment. The variables were normalised on the

universe of firms in that year. Firms in our sample are positively selected. XXXX
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Table 1: Balancing of Firms’ Characteristics in Matched Sample

(1) (2) (3) (4) (5) (6) (7) (8)
% wage females % wage males % part-time females % part-time males % educated Nb workers Nb females Nb males

Treated -0.0318 -0.0394 -0.00522 -0.0152 -0.0249 352.0 80.47 271.6**
(0.0500) (0.0516) (0.0234) (0.0371) (0.0417) (235.8) (137.8) (131.3)

Mean 0.315*** 0.350*** 0.108*** 0.421*** 0.409*** 607.4*** 332.8*** 274.6***
(0.0259) (0.0266) (0.0112) (0.0176) (0.0212) (100.5) (70.84) (40.10)

R-Squared 0.00 0.01 0.00 0.00 0.00 0.03 0.00 0.06
N Obs 109 109 109 109 109 109 109 109

Notes: ***,**,* indicate statistical significance at the 1%, 5% and 10% level. Standard Errors
are clustered at the firm level, which is the unit of treatment.

Firms are then matched to the employer-employee national register. Figure ??

displays the movement of workers to and out of firms in the period of the change

in CLA. There is little evidence that workers disproportionately moved to firms

that were to alter their labour agreement to include the rights to WfH in the years

prior to the change in CLA. Any selection of workers post change in CLA does

not affect our estimates since we will estimate an intention to treat and allocate

the treatment status based on the firms in which parents were working in the year

before the implementation of the WfH policy.

5.2 Data: Educational Outcomes

The children of parents working in a treated or control firms at period T-1 are

identified and we extract their scores at the end of primary school national test

(Cito). We have access to Cito scores, overall and separately for Dutch and Math

for the years xxx to xxx. We exclude students who sat the test in year T, as it

is unclear whether they would have been affected by the treatment. This leaves

us with 14,220 pupils, which are balanced in terms of age and gender between
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Fig:Selection

Fig .pdf

the control and treated group. We use the Dutch and Math scores only as other

subjects are not taken by all pupils. Compare to all pupils, our sample is positively

selected and performs xxx of a standard deviation better overall, which is consistent

with firms implementing WfH policies having more educated workforce.

5.3 Data: LFS

Additionally, Labour Force Survey respondents can be linked to the Employer-

Employee database, which allow us to identify whether their CLA allows for tele-

working.
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5.4 Balancing tests

To validate our identification strategy, we conduct a comparative analysis of child’s

and parent’s characteristics between treated and untreated firms. This involves

running the following equation:

Xi(j,k),t = α + λt + θk + β Treatedj + ϵi(j) (2)

where the characteristics Xi(j,k),t of children encompass their gender and age,

while those of parents include their education level, hours worked, and wages

earned in the year preceding the implementation of the CLA change.

Table 2: Balancing of Child and Employees Characteristics in Treated
and Control Firms

(1) (2)
Gender Age

Treated 0.00349 0.0146
(0.0106) (0.0228)

Mean 0.499*** 12.02***
(0.00554) (0.0114)

R-Squared 0.00 0.00
N Obs 14220 14220

(1) (2) (3) (4)
Education Nb Hours Hourly wage Wage

Treated -0.0331 0.0550 -0.0155 0.0395
(0.225) (0.0386) (0.0460) (0.0668)

Mean 2.500*** -0.0172 0.00487 -0.0124
(0.146) (0.0358) (0.0308) (0.0589)

R-Squared 0.00 0.00 0.00 0.00
N Obs 6912 10883 10883 10883

Notes: ***,**,* indicate statistical significance at the 1%, 5% and 10% level. Standard Errors
are clustered at the Firm level, which is the unit of treatment.
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Table 2 reports the estimates of these regressions for children and their parents.

The coefficient β in Equation (2) is consistently small and lacks statistical signifi-

cance, indicating a similarity between treated and untreated parents and children.

Note the matching was based on firms characteristics, not on the individual char-

acteristics of workers, indeed it is important to note that the parents affected by

the change in the teleworking arrangement, and those in matched firms, are sub-

stantially more educated than non-affected parents. This is consistent with the

findings of Aksoy et al. (2023) and Barrero et al. (2023) who report that WfH

is more prevalent among more educated workers. However, they do not differ in

reported hours of work, nor wages. Importantly, there is no significance difference

in these characteristics between parents at treated and control groups, highlighting

that the matching - even done at the firm level - allows us to compare very similar

parents.

6 Main results

6.1 Baseline results

Table 3 reports the estimates on the interaction terms between working at period

T-1 in a firm that implements a labour agreement formally allowing teleworking

and the child being less than 12 at the time of implementation. Note, that the es-

timate should be interpreted as an intention to treat since not all parents working

in this firm might take advantage of the teleworking opportunities. We present

estimates for standardised Math score, standardised Reading score, standardised

overall score, but also for having a score at important thresholds, such as below
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536, which usually results in a recommendation of attending vocational secondary

education, or a score above 545 which is the threshold for an academic recommen-

dation. The last column reports whether the child was recommended to attend

the comprehensive or academic track.

The table is split into three panels each representing a different specification.

Panel A uses a baseline specification as in 1 but excluding the firm’s sector fixed

effects. In Panel B, we implement 1 exactly and include firm’s sector fixed effects

so as to capture parental unobserved characteristics associated with the choice of

sector or the type of parents most likely to use WfH opportunities. For exam-

ple, two firms might allow workers to work from home but the one in a sector

where more tasks can be conducted from home should have a greater proportion

of employees teleworking. Finally in Panel B we implement a more restrictive

specification which includes match indicator so that children whose parents work

in a treated firm are compared only to children whose parents work in the three

firms that were matched to this treated firms. This allows us to compare even

more similar parents.

Table 3: Intention to Treat Estimate of Teleworking on Child’s Test
Scores

(1) (2) (3) (4) (5) (6) (7) (8)
Score Maths Percentile Maths Z-Score Maths Score Reading Percentile Reading Z-Score Reading Total Score Advise

β 1.208*** 2.238** 0.0840** 1.300*** 2.499** 0.0818** 0.949*** 0.0437*
(0.429) (1.038) (0.0341) (0.471) (1.063) (0.0345) (0.340) (0.0241)

R-Squared 0.31 0.10 0.10 0.35 0.08 0.08 0.09 0.07
N Obs 13228 13228 13035 13228 12815 13035 13228 9661
Mean 46.75 53.29 0.10 80.31 54.31 0.14 536.38 0.50

Notes: ***,**,* indicate statistical significance at the 1%, 5% and 10% level. Standard Errors
are clustered at the Firm level, which is the unit of treatment.

The estimate on the interaction between firms allowing teleworking and the

child being less than 12 at the time of implementation should be interpreted as
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an intention to treat, since we do not know whether parents actually work from

home, at least occasionally. It also aggregates the effect for children who were aged

between 8 and 11 at the time of the policy change, and might have thus experience

different doses of the treatment.

Panel A reveals that for all outcomes, children whose parents are allowed to

work from home outperform their peers. The effect is quite substantial and hav-

ing parents allowed to telework is associated with a 0.08 of a standard deviation

increase in test score.

The remaining columns assess the effect of the WfH policy on marginal out-

comes and the final track recommendation.

Panel B and C add fixed effects for the sector of work and for the matching

group respectively, so as to more tightly control for unobservable parental charac-

teristics that might affect their propensity to use WfH arrangements.

Overall, we find strong evidence that being allowed to work for home improves

the test scores of their children at a high stake exam at the end of primary school.

To put this in perspective, the effect of WfH policy is similar to the median primary

school interventions in the US which has an effect size of 0.07 standard deviation on

Math score and 0.1 on reading score Kraft (2020). Considering that our estimate

is an Intention to Treat and that according to the LFS evidence, change in CLAs

are associated with a 20 percentage points increased in the proportion of parents

reporting working from home, this is potentially a very large effect; in the top 10%

of effective interventions and at no costs to the educational sector. In the final

section, we will explore whether WFH comes at some costs to parents.
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6.2 Robustness checks

In this section, we conduct a series of robustness checks to assess the plausibility

of our identification strategy.

6.2.1 Anticipation and dosage effects

We report the estimates for each year of treatment, as in an event study to assess

whether there were some anticipation effects, for example if the change in CLA

mostly reflected a-de-facto acceptance of the employees behaviour. Post treatment,

we might expect children who were younger at the time of the policy change, and

thus potentially benefited of more years where their parents could work from home,

to benefit more from the policies.

Figure 2 report the estimates on the performance at the Cito test for each year

prior and after the change in CLA, separately for children whose parents work in

treated and control firms. We set the effect at 0 for children in the control firms

who are 12 in the year in which the right to work is granted. Children in treated

firms who sit the test in the year the right to work from home is granted might be

partially treated or not.

There is no anticipation effects - children who are older than 12 in the year

in which the CLA grants the right to work from home, sat the test when their

parents where not allowed to telework and thus should not have benefited of any

additional parental input in their education. Indeed, for this group of children the

estimates are close to zero and not different from those of children whose parents

work in control firms. Thus there does not appear to have been any anticipation

of the Working from Home policy and the change in the CLA is likely to mark
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an actual change in the ability to work from home (more evidence are provided in

section 7. Post treatment, there is no discernible effect in the first year (children

aged 11 ) but younger children seems to benefit from the ability of their parents

to work from home.

Figure 2: Effect of WfH on test score by age at Treatment

((a)) Math ((b)) Reading

6.2.2 Placebo Analysis

To assess the plausibility of the identification strategy, we conduct a placebo anal-

ysis whereby we assume that the change in labour agreement took place in the

same firms but three years prior; this is equivalent to comparing the Cito score

for children aged 13 to 15 (Placebo treatment) with those aged 16 to 18 (Control

group). Note, that we keep the matched firms the same as in our main analysis

rather than match firms based on their characteristics in year T-4. In expectation,

if the estimated effect in our main analysis are causal effect of the WfH policy and

not driven by parental selection or time effects, neither group should be affected

when using this placebo treatment, as they undertook the Cito assessment before
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its implementation. We apply Equation (1) to a modified sample to assess any

effects of this fictitiously timed policy and do not find evidence of any (4).

Table 4: Placebo Treatment Effect of Teleworking on Child’s Test Score

(1) (2) (3) (4) (5) (6) (7) (8)
Score Maths Percentile Maths Z-Score Maths Score Reading Percentile Reading Z-Score Reading Total Score Advise

β 0.341 1.049 0.0427 0.117 0.259 0.0158 0.248 -0.0385
(0.558) (1.406) (0.0472) (0.717) (1.543) (0.0531) (0.486) (0.0333)

R-Squared 0.25 0.09 0.09 0.29 0.07 0.08 0.08 0.06
N Obs 9192 9192 9192 9192 9192 9192 9192 6734
Mean 45.06 54.02 0.12 77.85 54.91 0.17 536.61 0.49

Notes: ***,**,* indicate statistical significance at the 1%, 5% and 10% level. Standard Errors
are clustered at the Firm level, which is the unit of treatment.

6.2.3 Jackknife

We also implement a Jackknife analysis to assess the sensitivity of our results to

specific treated firms. This is crucial considering the small sample of treated firms

that allow us to identify the effect of WfH. We thus re-estimate 1 omitting one

treated firm, and its associated control firms at the time. Figure A.1 in A reports

the distributions of the estimates on the effect of the policy for each regression,

separately for Math and Reading. The estimates are quite consistent with all

estimates ranging between 0.065 and 0.1 of a standard deviation, and in only one

of the sample, does the estimate become statistically insignificant (for reading

only) as the Jackknife drops a large firm. Overall, the Jackknife reveals that the

main estimates are not driven by specific firms and are consistent.

6.2.4 Alternative matching

Finally, we redo the matching to keep the best four closest matched control firms,

rather than the best three, and re-estimate the different specifications of Equation
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(1). These results are reported in Appendix A. Again, despite our small number

of treated firms, the main results of the impact of parental right to work from

home on the educational performance of their children are largely insensitive to

the choice of control firms.

Overall, these tests confirm the plausibility of the identification strategy since

a placebo CLAs result in no effect. We also do not find any anticipation of the

policy change, and some weak evidence consistent with the effect increasing with

treatment dosage. Finally our results appear robust to alternative matching choice

or specific treated firms.

6.3 Heterogeneity

We examine whether the effect varies across different dimensions, including the

gender of the parent affected by the firm policy change, the gender of the child,

the education level of the parent and the period at which the right was granted.

6.3.1 Treated Parent Gender

Despite the differences in the preponderance of WfH arrangement between sectors

and seniority level, Barrero et al. (2023) report similar rates of home working by

gender, but Aksoy et al. (2023) note that fathers reallocate less of the freed-up

time than mothers to care. Unless the WfH policies allow fathers to close the gap

in time allocated to the education of their children, we might expect teleworking

policies to be more efficient at improving the education of children when the WfH

right is provided to mothers. We investigate whether our main results differ by the

gender of the treated parent. The estimates of our main model, when estimated
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separately by the gender of the treated parent are reported in Table 5. It does not

reveal any substantial differences in the impact of teleworking on the educational

achievement of their children by the parental gender, suggesting that fathers are as

likely as mothers to engage in activities supporting the education of their children

when allowed to work from home.

Table 5: Treatment Effect of Teleworking on Child’s Test Score by Gen-
der of the Treated Parent

(1) (2) (3) (4) (5) (6) (7) (8)
Score Maths Percentile Maths Z-Score Maths Score Reading Percentile Reading Z-Score Reading Total Score Advise

Mothers
β 1.378** 2.194 0.0881* 1.771** 3.417* 0.0972 1.149* 0.0543

(0.588) (1.595) (0.0492) (0.754) (1.973) (0.0587) (0.591) (0.0336)
R-Squared 0.34 0.11 0.11 0.37 0.09 0.09 0.10 0.08
N Obs 6259 6259 6150 6259 6023 6150 6259 4593
Mean 46.70 52.83 0.08 80.43 54.19 0.14 536.28 0.50

Fathers

β 1.425*** 2.827** 0.104** 1.174** 2.116* 0.0805** 1.028*** 0.0512*
(0.528) (1.259) (0.0415) (0.507) (1.099) (0.0356) (0.366) (0.0282)

R-Squared 0.29 0.10 0.10 0.33 0.08 0.09 0.09 0.06
N Obs 6969 6969 6885 6969 6792 6885 6969 5068
Mean 46.79 53.69 0.11 80.21 54.43 0.14 536.46 0.50

Notes: ***,**,* indicate statistical significance at the 1%, 5% and 10% level. Standard Errors
are clustered at the Firm level, which is the unit of treatment.

6.3.2 Treated Parent Education

As mentioned above, access to teleworking varies by occupation and seniority, so

that in general more educated have more opportunities to work form home. It is

a-priori ambiguous whether this greater propensity to work from home will result

in greater impact on their children’s education. More educated parents might

already be investing in support activities for their children, and WfH does not

result in more engagement or just allow them to substitute externally provided

support to parental support. Alternatively, educated parents might have a greater

preference for investing in the education of their children and have greater returns
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to their investments, in which case, grantingWfH would result in larger educational

gains for children of more educated parents. In Table 6 we report the estimates

separately for low educated, defined as vocational qualification only) and high

educated parents. Note that education is not reported for about one third of

parents which reduces the sample size. The estimated effects are somehow larger

for more educated parents, but are imprecisely estimated, so we cannot conclude

that WfH legislation increases educational inequality.

Table 6: Treatment Effect of Teleworking on Child’s Test Score by
Parental Education

(1) (2) (3) (4) (5) (6) (7) (8)
Score Maths Percentile Maths Z-Score Maths Score Reading Percentile Reading Z-Score Reading Total Score Advise

Low educated
β 0.621 1.273 0.0579 0.405 0.784 0.0524 0.616 0.00310

(0.839) (1.908) (0.0672) (1.061) (2.124) (0.0729) (0.732) (0.0512)
R-Squared 0.25 0.09 0.09 0.29 0.08 0.09 0.09 0.06
N Obs 2911 2911 2884 2911 2859 2884 2911 2208
Mean 43.17 44.33 -0.20 76.03 45.16 -0.16 533.10 0.33

High educated

β 1.182 2.035 0.0779 0.910 1.711 0.0438 0.763 0.0266
(0.773) (1.937) (0.0602) (0.657) (1.521) (0.0450) (0.539) (0.0301)

R-Squared 0.37 0.08 0.09 0.41 0.06 0.06 0.07 0.05
N Obs 5501 5501 5377 5501 5241 5377 5501 3889
Mean 50.04 59.98 0.32 84.55 62.04 0.39 538.97 0.64

Notes: ***,**,* indicate statistical significance at the 1%, 5% and 10% level. Standard Errors
are clustered at the Firm level, which is the unit of treatment.

6.3.3 Child Gender

Similarly, in Table 7 we report estimates of the WfH policy separately by the

gender of child. There is no prior reasons to expect differentiated effects by the

child’s gender. However, Table 7 highlights that the working from home policy

is about 50% more beneficial to girls than to boys, even if this difference is not

statistically significant. Having a parent allowed to work from home increases girls

score in math and in reading by about 0.1 standard deviation but only by 0.06 for
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boys. Golsteyn and Schils (2014) reports that boys outperform girls at the CITO

by 0.2 of a standard deviation in Math and are outperformed by girls by 0.18 in

reading. The WfH policy thus reduces the achievement gap by gender in math by

about 20% but increases it by about the same level in reading.

Table 7: Treatment Effect of Teleworking on Child’s Test Score by Gen-
der of Child

(1) (2) (3) (4) (5) (6) (7) (8)
Score Maths Percentile Maths Z-Score Maths Score Reading Percentile Reading Z-Score Reading Total Score Advise

Girls
β 1.407* 3.021 0.102 1.438* 3.236* 0.105* 1.050* 0.0510

(0.798) (1.918) (0.0657) (0.780) (1.807) (0.0546) (0.593) (0.0312)
R-Squared 0.30 0.07 0.07 0.39 0.06 0.07 0.08 0.06
N Obs 6617 6617 6532 6617 6424 6532 6617 4849
Mean 44.94 48.61 -0.05 81.75 57.16 0.24 536.23 0.49

Boys

β 0.992 1.359 0.0634 1.077 1.620 0.0548 0.806 0.0355
(0.607) (1.402) (0.0491) (0.771) (1.580) (0.0570) (0.543) (0.0309)

R-Squared 0.30 0.09 0.09 0.31 0.08 0.08 0.10 0.07
N Obs 6611 6611 6503 6611 6391 6503 6611 4812
Mean 48.56 57.97 0.25 78.88 51.45 0.04 536.53 0.51

Notes: ***,**,* indicate statistical significance at the 1%, 5% and 10% level. Standard Errors
are clustered at the Firm level, which is the unit of treatment.

6.3.4 Early vs Late Adopting Firm

Finally we split the sample in treated firms between early and late adopter. Early

adopting firms might be a selected group of firms that have employees with an

especially strong preference for working for home, maybe because they expect it

to benefit their children. While in the later period, technological progress and

societal understanding might have made it easier for workers to actually work

from home. Indeed, in appendix A we report estimates separately from firms

that introduced WfH policy before 20XX or after 20xx. For early adopter firms,

we find some small insignificant effects of WfH, suggesting that in earlier period,

parents might not have made much use of their rights to work from home. For
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firms treated in the second period, the effects are similar to those of the full

sample. Since the fraction of teleworking has substantially increased post COVID-

19 pandemics, our estimates likely underestimate the current effect of teleworking

rights on educational attainments.

Preliminary findings suggest that the impact appears to be more pronounced

for mothers, with an increase of approximately 10 percent of a standard devia-

tion, although the disparity with fathers does not reach statistical significance.

Additionally, there is evidence indicating that the effects are more substantial for

parents with higher levels of education, who are also more inclined to hold occu-

pations conducive to teleworking.

7 Labour Force Survey Evidence

We employ two strategies to delve into mechanisms: examining other labor market

outcomes of parents and leveraging qualitative data from the Dutch Labor Force

Survey.

7.1 Utilizing Labor Force Survey

We leverage the Dutch Labor Force Survey, which is linked to the matched employer-

employee dataset through an individual identifier. Our analysis confirms that the

year of the CLA change corresponds with a 20% rise in reported remote work,

even after controlling for year fixed effects and sector-specific time trends. This

provides reassurance, indicating that the opportunity to engage in teleworking,

as outlined in the CLA, indeed contributes to the observed increase in reported

remote work.
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7.2 Parental Labor Market Outcomes

We investigate additional outcome variables for parents, including their labor mar-

ket participation, wages, and hours worked. Utilizing panel data enables us to track

parents’ outcomes annually, providing the possibility to include individual fixed

effects. We anticipate presenting more findings by the time of the conference.

Furthermore, we examine whether individuals most likely to alter their remote

work arrangements are those whose children benefit most from telecommuting,

particularly educated workers.

8 Conclusion

Using plausibly exogenous variation in the availability of home working arrange-

ment, we find that children’s whose parents become eligible for teleworking im-

prove their score at a crucial national exam. Eligible parents increase their use

of teleworking by 20 percentage points after it appears in the labour agreement

and do not suffer from any deterioration of their labour market outcomes. Gains

in children test scores are thus an additional benefit of allowing parents to work

from home. However, the test score gains are stronger for more educated parents;

WFH policies might thus contribute to a decrease in educational opportunities for

children of less educated parents and an increase in inter-generational correlation

in education.
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A Appendix B. Additional Results

A.1 Jackknife estimates

In this section we report the estimates from Jackknife estimations whereby we

estimate the model for all possible sub-sample where one treated firm, and its as-

sociated control firms have been excluded. The graphs report the point estimates,

and the associated standard errors separately for the Math and Reading tests.

Figure A.1: Jackknife of the Estimates of Working from Home on Nor-
malised Test Scores Math and Reading.

((a)) A: Math scores ((b)) B: Reading scores

Notes: This graph displays the estimates of the effect of working for home on normalised test
score in Math (A) and Reading (B) form a Jackknife where for each estimation we exclude one
treated firm and its associated control firms.

A.2 Alternative Matching

In this robustness check we match the treated firms, using the same set of control

variables as in the main analysis but keep the best four matches, rather than the

best three. As in the main analysis, the firm characteristics are measured at period

T-1 and an exact match on industrial sector is imposed. We then re-estimate



Equation (1) with this new set of control firms.
Notes: ***,**,* indicate statistical significance at the 1%, 5% and 10% level. Standard Errors
are clustered at the Firm level, which is the unit of treatment.

A.3 Early vs Late Adopters

Table A.1 reports estimates separately for early and late adopting firms.

Table A.1: Regressions - Early treatment

(1) (2) (3) (4) (5) (6) (7) (8)
Score Maths Percentile Maths Z-Score Maths Score Reading Percentile Reading Z-Score Reading Total Score Advise

β 0.413 0.451 0.0316 0.324 0.628 0.0174 0.216 -0.00692
(0.518) (1.358) (0.0458) (0.559) (1.414) (0.0436) (0.451) (0.0313)

R-Squared 0.23 0.10 0.11 0.26 0.08 0.09 0.09 0.06
N Obs 6896 6896 6896 6896 6896 6896 6896 4954
Mean 44.81 54.21 0.13 78.01 55.83 0.20 536.82 0.51

Table A.2: Regressions - Late treatment

(1) (2) (3) (4) (5) (6) (7) (8)
Score Maths Percentile Maths Z-Score Maths Score Reading Percentile Reading Z-Score Reading Total Score Advise

β 1.212* 2.001 0.0671 1.403** 2.520** 0.0839** 0.951** 0.0707**
(0.638) (1.194) (0.0438) (0.616) (1.088) (0.0350) (0.402) (0.0270)

R-Squared 0.34 0.10 0.10 0.38 0.09 0.09 0.10 0.09
N Obs 6332 6332 6139 6332 5919 6139 6332 4707
Mean 48.86 52.28 0.06 82.82 52.55 0.08 535.90 0.49

Notes: ***,**,* indicate statistical significance at the 1%, 5% and 10% level. Standard Errors
are clustered at the Firm level, which is the unit of treatment.
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