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Abstract

We study the e�ects of child home care allowance that signi�cantly increases par-

ents' incentives to stay home with children under the age of three in Finland. Using a

di�erence-in-di�erences model that exploits variation in the municipality-speci�c sup-

plement to the allowance, we investigate the e�ects of the allowance on children's out-

comes from early childhood until adulthood. Our results show that home care allowance

decreases maternal employment and negatively a�ects the early childhood cognitive test

results, and increases juvenile crime. However, we do not �nd any impact on the longer

run schooling outcomes.

JEL: J13, J21, J38

Keywords: home care allowance, employment, child development, schooling

1 Introduction

Increased female labor force participation has created an ongoing debate whether young

children are better o� if taken care of by their parents at home, or in an institutional

childcare outside the home. An increasingly active literature has already established that the

causal e�ect of childcare on child development can be bene�cial for the child at least for the

group of disadvantaged children (Havnes and Mogstad (2015), Carneiro et al. (2015), Drange

and Havnes (2019), and Cornelissen et al. (2018)). However, some studies also �nd that

placing children to child care can cause negative or negligible wellbeing or development among
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children (Baker et al. (2008) , Fort, Ichino and Zanella (2019), and Qian and Nordstrom

(2010)). The few studies investigating policies that promote home care of children also �nd

mixed results (Bettinger, Haegeland and Rege, 2014, Black et al. (2014), and Gathmann

and Sass (2018)) Emerging from the previous papers, the hypothesis for why the results are

varying include at least the di�erences in family backgrounds, the age at which children are

treated and the relative quality of alternative forms of care. We seem to have still gaps in

our knowledge of which of these factors are especially important.

This study investigates the causal e�ect of child home care subsidy on children's outcomes

from early childhood until adulthood. We utilize variation to home care allowance, HCA,

in Finland that induce some mothers to prolong their home care period after the formal

parental leave, when their youngest child is between 10 months and 3 years old. More than

60% of mothers in Finland utilize HCA at least for a couple of months. As a result the

share of children in formal child care is much lower in Finland than in other Nordic countries

(see table A1). The alternative for home care is in majority of cases high quality publicly

subsidized child care. We are able to utilize over time and across regions varying supplements

to HCA that provide a credibly plausible causal identi�cation.

We acknowledge that subsidies to home care allowance can a�ect children through di�er-

ent channels: it can in�uence mother's decision to stay home with the child and thus changes

the form of care, but not all mothers change the form of care as results of the supplement

increase. For these mothers the supplement simply increases income. To disentangle these

possible channels, we investigate how the e�ects of supplement vary by families that are

more likely to change the form of care as a result of the changes in the HCA supplement. We

also aim to understand how important is the the quality of the formal day care or quality of

home care (measured by mother's characteristics). We develop measures of municipal child

care quality based on the number of child care workers per children in municipality, and

contrast the measures of child care quality on measures of the quality of family background.

This last feature allows us to give suggestive evidence on the relative importance of these

factors in a setting where the children are treated starting from age one, the age when many

parents need to make a decision on the form of care for their children.

We use several di�erent register data sets of parents and their children from Finland

during 1988-2016. The most novel data are the early outcome measures that originate from

development test of children done at Finnish maternity clinics. The tests that are the basis

of our main outcome measure aim at testing cognitive development and the readiness for

school, and are done during our observation period in the same way for all children across
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Finland at ages 4 or 5 years old. As our longer-term child-outcome measures we utilize are

grades from compulsory schooling for all 16 year olds, grades from matriculation exam for 18

year olds that graduated from academic high school track, and labor market outcomes until

children are about 24 year olds. We also observe youth crimes through sentences register

and less severe �nes. All these measure are linked with Finnish Linked Employer-Employee

Data (FLEED) for 1988-2015, that allow us to study the labor market histories of parents

and their children, and link this with rich set of demographic characteristics.

Our results show that higher levels of HCA through municipal supplements lead to chil-

dren doing worse in the early childhood cognitive development tests. Our event-study graphs

show that there are no di�ering trends across municipalities prior to the change in supple-

ments, and a change towards higher rates of failing the early outcome test after the sup-

plement was increased. The e�ect seems to arise through mother prolonging her home care

spell and at the same time delaying the return to employment due to higher home care sub-

sidies. Higher subsidy also increases the probability to juvenile crime and that child chooses

vocational track instead of the general (academic) one. However, we do not �nd any impact

on average on the longer run schooling outcomes. We �nd strongest responses in the early

childhood outcomes in the groups of mothers that increase their employment months more

strongly. Overall, subsidy decreases maternal employment and labor earnings, but there is

no change in total income.

We then divide municipalities according to the number of child care workers per children,

a measure of childcare quality, and perform the previous estimate on this divided samples.

We �nd that the negative short term e�ect on children arises only in the group of munici-

palities that have higher child care quality according to our measure. The impact of HCA

supplements on maternal employment arises in both group of municipalities. We interpret

the results such that the higher quality child care could be relatively more bene�cial for

children that home care at ages one or two, but that the lower quality child care is no more

bene�cial than home care. When we perform the estimates according to measures of quality

of family background, such as maternal education, we do not �nd such di�erences in child

outcomes across groups.

The paper proceeds as follows. In Section 2 we present the Finnish home care allowance

and parental leave scheme. In section 3, we describe the data. Section 4 presents the

empirical strategy and the main results. Section 5 examines the potential mechanisms,

Section 6 concludes.
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2 Institutions

2.1 Child home care and day care

The Finnish government provides �nancial assistance for parents who want to take care of

their children at home. The earnings-related maternity leave is paid to mothers from one

month prior birth until the child is 9 months old. After that, one of the parents is eligible

for the home care allowance (HCA), which is a relatively high subsidy for parents with a

child under 3 years of age who is not in municipal or private (both publicly subsidized) day

care. Predominantly the mother takes up the HCA and takes care of the child.

The amount of HCA a family is eligible for depends on the family's characteristics and

ranges from 300 to 700 euros per month. There is a �xed amount of 255 to 315 euros per

month (depending on the year), which does not depend on income. In addition, there is a

means-tested part targeted at medium- to low-income families, not exceeding 180 euros per

month, and a sibling extra, which is from 60 to 100 euros per month per sibling cared for at

home. On top of these allowances, some municipalities in some years provide supplements

to the HCA. We exploit this variation in the municipality-speci�c supplement to identify the

causal e�ect of home care subsidy on children's outcomes.

We use the municipal supplements to HCA as exogenous variation on relative home care

prices to identify the causal e�ect of home care allowance on children's outcomes. Some

municipalities have no supplement policy, while others have introduced it at di�erent points

in time. In addition, supplements vary in their nominal amount per month and on the child-

age threshold (until which age the supplement can be paid). Some municipalities also have

a prior (child birth) employment requirement for the supplement. A typical supplement is

under 200 euros per youngest child per month plus a sibling extra of 50 euros per month.

Table 1 describes the supplement data in municipal and annual level. Column "Supple-

ment" shows that the average amount of supplement per month is 163 euros conditional on

having the supplement policy. The "Age thres" column shows the average upper age thresh-

old in years, which is 2.6 years. Sibling refers to the sibling extra in euros per month and

including zeros. Income refers to whether or not supplement is conditional on family income,

which occurs in 8.3% of observations. Prior work condition takes place in 42% of observa-

tions, although the population weighted average is much lower. In 56% of municipality-year

observations all children, including older under school age siblings, are required to be taken

care of at home.

If parents choose not to take care of their children themselves, they can either place
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their children in public or private daycare. Both child care options are subsidized by the

government. Public day care is the predominant choice of day care in Finland. Every child

under the age of 7 (school starting age) is entitled to a public day care place if their parents

request it. Day care fees are subsidized by the government and families pay only a small share

of total costs. The fees in public day care depend on family income: low income families

might have zero fees, and after a threshold the fees increase with family income but are

capped at quite low level (under 300 euros per child per month) even for the highest income

families. The quality of both private and public day care is controlled by legislation, for

instance by setting the minimum number of workers per child. There is also a requirement

for minimum number of child care teachers per number fo children, and they are generally

required to have college education. Day care centers also provide pre-school education for

6 year olds. Private day care is subsidized by the private daycare allowance, and some

municipalities pay a supplement to the private day care allowance. However, in the majority

of cases private day care is more expensive than public day care.

Municipal child care quality could vary because some municipalities want to invest in child

care and higher more teachers while other provide the childcare at the limits of minimum

quality allowed by legislation. Municipalities can also try to direct families into family care

places, that are informal forms of care with no strict quality guidelines; a family just takes

number of kids from the neighborhood to look after during the day, and get paid by the

municipality and possibly by their clients. Anecdotally municipalities are also known to try

to direct sometimes families into very informal playground services in order to try to avoid

having too crowded child care centers.

3 Data

3.1 Administrative Data sources

For the empirical analysis, we use administrative data from multiple sources containing

information on the population of residents in Finland and spanning more than two decades,

from 1988 to 2016. The main administrative data source is the Finnish Linked Employer

Employee Data (FLEED). It covers rich information on various labor market and background

characteristics of all 16-70 year old residents in Finland (such as the starting and ending dates

of employment spells, yearly income, plant, education etc). The sample we have includes

all women born in 1948 or thereafter, and their spouses. We observe all (biological or non-

biological) children living with these women in the same household. We have linked to these
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data multiple di�erent registers.

To identify the birth of children and their health at birth, we utilize Medical birth registry

for 1987-2014. These register has information on all live births in Finland. They include ob-

servations from mother (weight and height before pregnancy, whether or not mother smoked

during, pregnancy, the length of pregnancy) and child (weight, height, Apgar-points, date of

birth, length of hospital stay ). These data allow for conditioning on health and timing of

birth.

Taxation records. Complete income data originating from taxation, and is on annual

level. These data include earned and capital income, and bene�ts. Taxation and bene�t

records also contain the usage of HCA on annual level. We utilize these combined with

information of the monthly amount of HCA to calculate the number of months the mother

has used HCA during the calendar year.

We also utilize Social Insurance Institution Bene�t Records. The usage of di�erent child

care bene�ts for 60 percent random sample of mothers and for years 1999 to 2010. These

include information which (mutually exclusive) bene�t a mother has received what was the

amount and what were the starting and ending dates of these. Based on these data we can

reliably observe when home care episodes ended.

For shorter term child outcome we utilize the development tests conducted at maternity

clinics. These test are described above. The data originates from electronic �les �lled in by

nurse or medical doctor who conducted the test. Since not all tests are recorded, and we

could not collect all municipalities, we observe only part of each cohort. Towards the end of

our observation period the data covers around 70% of cohort, thus being quite representative

of children in Finland.

For longer term child outcomes we utilize School Application Registry 1987-2015 and

Matriculation exam scores. The �rst register have information on school grades from 9th

grade (15 or 16 years old). These are observed for everyone and include grades from di�er-

ent subjects: math, mother language, �rst and second foreign language (e.g. English and

Swedish) and average for all subjects. In addition, the registry has detailed information on

application to post-compulsory schooling (Finnish children apply for secondary education at

this point). That is whether the child has applied for or entered to post-compulsory schooling

(which school was ranked �rst, second) and to where they were selected into. The matricu-

lation exam scores are from a nationally graded exam, but only for those that complete the

academic high school track. These we observe for part of our child sample, provided they are

old enough, and for large fraction of parents (provided that they completed matriculation
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exam).

We also study as one outcome youth crimes, that we observe from Sentence Records for

1987-2012. These include minor and more severe o�ences (either convicted or not) that are

handed in courts for all o�enders that are 15 years or older. We observe the type of crime

accused of, exact timing of the crime, whether convicted or not and the nature of penalty.

3.2 Early childhood data

Our early childhood data are collected from maternity clinics in Finland. The purpose of

these clinics is to purpose is to provide guidance and health and development checks for all

children in Finland from just after birth until children go to school. This is a service provided

publicly to all, and every child is expected to visit the clinic especially in the comprehensive

development checks. Our main early outcome originates from the development checks that

are conducted to children ages through three to six years. The comprehensive development

check that partly checks school readiness is conducted at age 5 prior to 2010 and at age 4

after that.

In the comprehensive development check children go through various tests. Besides the

obvious height and weight measures these tests include also those that are intended detect

slow neurological development. The latter tests intend to test motor skills, cognitive develop-

ment and ability to focus, among other things. The individual tests are performed according

to nationally set guidelines in the same way for each children by a nurse or a medical doctor

in the maternity clinic. The tests are inputs in the more comprehensive neurological evalu-

ation, and are not used individually as indicators of poor age-speci�c development for any

individual children, rather all the tests are taken together and evaluated comprehensively.

The individual tests can still be indicators of relatively worse average cognitive development

in larger populations.

We take individual tests from the comprehensive test at age �ve or four that could be

associated with cognitive development or ability to focus, and are done with an easy to

interpret test. The individual tests we utilize are described in Table 2. The table shows

for each test the average of a dummy indicating failing that individual test, the standard

deviation and number of observations for that test. Column (5) is for a dummy indicating

that for that test there were written open text form comments indicating a failure in the

test, column (6) shows a combined failing rate for the individual tests and column (7) adds

the open text comments to this average.

The individual tests we consider for four year olds (from 2010 onwards) are Cross (needing
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to draw a cross, where the two lines intersect), Ask (the child asks the types of questions

when and where), Details (the child is able to explain details from a speci�c picture), and

Colours (the child is able to identify three out of four main colors from a color card). The

tests for �ve year olds (prior to 2010) are Circle (the child needs to cut a circle from a paper

with scissors), Square (the child needs to be able to draw a square on paper), Human (the

child needs to draw human that has at least head, body and limbs come out of body, not

from head), Instruct (the child needs to be able to follow three-part instructions).

3.3 Descriptive evidence

We �rst describe how maternal employment and home care develop by youngest child's age,

when the youngest child is eligible for HCA. Figure 1 shows maternal employment pro�le

and the HCA usage pro�le by youngest child's age in months. Clearly employment pro�le

and HCA usage pro�le are mirror images. This suggests that whenever mothers stop using

HCA, they return to work, if the decision takes place when the child and mother are still

eligible for the HCA. Note that the employment pro�le does not jump to 100% when the

HCA eligibility ends, likely because some mothers remain out of work and potentially receive

other bene�ts.

The �gure also displays employment pro�le using two di�erent sources to calculate the

employment status. The �rst is based inversely on usage of HCA and the latter is based on

annual earnings. The �rst is calculated by assuming that when the HCA spell ends, mother

returns to employment. The latter is calculated by coding a mother to in work if her annual

earnings exceed half of earnings of all mothers (having also older children). Given that the

two employment pro�les coincide, this gives as con�dence that the HCA based measure that

we are later using gives a good approximation of actual employment status of mothers.

We develop a measure for employment months of a mother based on how much they

use HCA per year. We observe for everybody from taxation records the amount of HCA

they receive per calendar year. The HCA has di�erent components, and we are basing our

measure on the amount of the basic component. In a given year it consists of a certain

nominal amount per month. The sibling extras are added to this amount, which complicates

the calculation a bit. However, we observe the siblings in our data, thus we can adjust for

those extras. We �rst calculate how many months in a calendar year a mother has received

HCA by dividing with the monthly allowance stated in legislation and potentially adding

the monthly amount of sibling extras. We then calculate the employment months simply

by subtracting from 12 the HCA months. We adjust for mothers who have been eligible for
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HCA for less than 12 months if their youngest child is under 21 months (the HCA eligibility

starts after child is 9 months). Figure 2 shows the distribution of employment months when

the youngest child is between 16 and 27 months old at the end of calendar year. A large

fraction of mothers do not work at all or very few months and less than 15% work full 12

months according to this measure.

4 Empirical Strategy and Results

4.1 Event Study Speci�cation

To identify the e�ect of home care allowance on children's and their parent's outcomes we

use a di�erences-in-di�erences strategy with continuous treatment. That is, we compare

later outcomes of children who were between 9 months and 3 years old when their parents

were eligible for di�erent amount of municipal speci�c supplements to HCA. We rely on

standard di�erences-in-di�erences assumptions that municipalities having changes in their

supplements develop similarly to municipalities not having such changes, i.e. that there

are no anticipatory a�ects and that in general the outcomes in di�erent groups develop on

similar trends in absence of changes in supplements.

To show the validity of the municipal supplements as identi�cation strategy, we start by

showing event-study graphs. These are based on regressions of leads and lags of indicator

for the event that a municipality increased the supplement by at least 100 euros per month

�rst time during the observation period. This mostly corresponds to municipality taking up

the supplement given that typical amount of supplement is under 200 euros per month. This

creates a clear-cut event. The event time indicator take value one when event took place

in that municipality j years ago, and zero otherwise. All municipalities are followed from

year -3 to year 4 (or 3). We include full set of event dummies and leave out the coe�cient

for year -1, i.e. calendar year before the event took place. This means that we measure the

e�ects relative to the year -1. The empirical speci�cation takes the following form:

Yit = θt + αm +
3∑

k=−3, 6=−1

βk1{Kmt = k}+ ρa +Xitγ + εit (1)

where Sjt is the event-time (time to an increase in supplement amount) and 1{Kmt = k} is
a set of dummies for municipality m having gone (or predicted to go) through an increase

in supplement k years ago. αm is a municipality �xed-e�ect and θt is a (calendar) year
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�xed-e�ect. Our main interests lies in the coe�cients βs which will identify the e�ect of

supplement increase relative to base year −1. The speci�cation also controls for child age

dummies (in months at the en of the year) and mother characteristics from pre-birth year,

such as mother's age, level of education, and number of children We keep the municipalities

that did not have at least 100 euro increase supplement in the data, and use them to control

for common calendar year e�ects.

We show the result of this exercise on our early child outcome measure in Figure 3. In

the �gure the change in the supplement occurs at year zero, and clearly the trend between

treatment and control groups is �at prior to that. In these �gures we use the year -1 as

our baseline period, and thus omit the treatment dummy for this period. There is a clear

increase in failing an individual test in event-year 1. The failing rate then stays on a higher

level in the treatment group relative to the control group for two more years that we follow

the two groups, with most municipalities keeping the higher level of supplement that time.

The supplement may have increased towards the end of the event year 0, and that is why

it is natural that the e�ect shows up in the following year. Standard errors are clustered at

municipality level.

Figure 4 shows the event study graph for a longer term outcome: math grade at age 16,

reading grade at age 16, having convicted of criminal o�ense during ages 15 to 17 years old,

and having any educational degree by age 19. Since we have fewer cohrts of children for

which we �nd long-term outcomes, we restrict these estimations to earlier cohorts and only

follow municipalities two years before and after the event. There seem not to be a clear e�ect

on the long-term outcomes. The pre-supplement-increase di�erence between municipalities

seems to be statistically zero, and there is a statistically signi�cant increase in convictions at

the year when the supplement increases. Also, the likelihood of convictions stays at a higher

level in those municipalities where the supplement increased than in control municipalities.

Figure 5 shows the result of event study regression for the maternal employment months

as the outcome. This outcome is informative on the channel through which the e�ect on early

child outcome might arise. Again the �gure shows that the maternal employment months

develop relatively on the same trend across the treatment and control groups, and that at the

event year zero when the supplement is increased for the treatment group, the employment

months start to decline. They are lowest in the following year, and stay on a relatively lower

level in the subsequent years. This exercise shows that municipal supplements were not

changed as a reaction to negative development in maternal employment in the municipality

increasing the supplement, and that the supplement policy indeed seems to have a negative
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e�ect on maternal employment and at the same time a positive e�ect on the length of home

care spells.

4.2 E�ect of subsidy on child outcomes

The event study �gures only used the variation caused by the �rst introduction of the sup-

plement. We now turn to estimating the di�erences-in-di�erences speci�cations to quantify

the e�ects and to utilize the full set of supplement rules, not just the event of increasing

(introducing) the supplement. These rules include di�erent age cut o�s in the supplement el-

igibility across municipalities (some have the supplement until 1.5 years, some until 3 years).

Speci�cally, we estimate the following (reduced form) speci�cation.

Yijτ = βτSupplementm,a,t +Xitγ + αm + θt + ρa + εiτ , (2)

where Yijτ is the outcome for child i (or mother j) measured in di�erent periods τ = t +

1, 2...16 (i.e.early cognitive development at age 4,5 or 6, school grade at 16, crime outcomes

at 15-18 ) for child j who was between 9 months and 3 years old (e.g. 12 months old) when

his mother (parent) was eligible for home care allowance in year t. Supplementm,a,t is amount

of HCA supplement parent living in the municipality m, whose child was a months old in

the end of the calendar year, was eligible for in year t. Xit is the vector of pre-treatment

covariates for mothers from period t. These include dummies fo mother's age (in years),

level and �eld of education, and number of children. αm is municipality �xed e�ects, θt are

time �xed e�ects, and εiτ is the residual error term. The speci�cation includes also dummies

for child's age at time of the subsidy (month dummies).

Table 3 shows the result of estimating equation (2) on failing an early child outcome

test. The sample changes in di�erent columns show that in annual data we select children in

12 months interval when they were at least partially eligible for HCA during that time. In

column (1) the sample is children that were 9 through 20 months old at the end of the year,

column (2) 12 through 23 months, column (3) 16 through 27 months, column (4) 20 through

31, column (5) 24 through 35 and column (6) 28 through 39 months old. The table shows

that the 100 euros of supplement per month had a clearly signi�cant e�ect on failing a test

in four �rst columns. The e�ect size is 1.4% to 1.1% higher failing rate, which represents

about 8% to 5% increase from the baseline failing rate shown in the bottom row of the table.

The e�ect is clearest when the child is between 12-28 months old in the end of the calendar

year. Table 4 shows how mother's of children in these age categories react to the supplement
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changes. The supplement increase decreases the mother's employment months. The pattern

id similar when restricting the sample to children for whom we information on the early

childhood test results (i.e. sample used in table 3).

The results in table 3 above indicate a negative e�ect of home care supplement on early

childhood cognitive test results. Next we examine the di�erences-in-di�erences results for

long-term outcomes, such as school grades, educational attainment and criminal behavior.

The cohorts that we are focusing are di�erent from the early childhood analysis, since we only

have the outcomes at age 16 for the cohorts that were 1 year old in years 1994-1999/2000.

Table 6 report the e�ect of homecare supplement on 9th grade reading and math grades,

on the probability to enroll in academic high school tracj (HS) or vocational track, on the

probability to commit crime at ages 15-17, on probability to be not employed nor in education

at age 19, and the probability to have any educational degree after compulsory schooling.

We do not �nd long-lasting negative e�ects of home care supplement on test results. We

do �nd however that there is a higher likelihood to enroll to vocational track (instead of

academic high school track), and on the probability to commit crime at ages 15-17.

5 Mechanisms

The home care allowance gives mother's incentives to substitute formal care with parental

care. Home care allowance may also a�ect total family income and spousal labor supply

decisions. In order to understand the mechanism through which home care allowance a�ects

children we investigate in this section how the supplement a�ects maternal employment and

total income using speci�cation is similar to child outcome regression (2). Figure 6 shows

how home care subsidy a�ects mother's outcomes before, during and after the allowance

period for mother's �rst child. Year 1 refers to the year when child turns 12 months. In

the left hand side �gure in the upper panel we show that the HCA supplement increases

the level of home care subsidy mother's receive. Consequently, there is decrease in mother's

employment and annual earnings. In the �nal picture (lower right hand side panel) we report

the e�ect of home care subsidy on total income (including earnings and bene�ts). There is

no impact on total income on average, indicating that the allowance and other subsidies may

partly compensate the lost earnings. There may be however important heterogeneity in the

e�ect of the supplement on di�erent mothers, as indicated in previous section.
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5.1 Heterogeneity by family characteristics

To understand the mechanism how home care allowance may a�ect children, we split the

sample by mother's characteristics and compare the employment responses and e�ects on

child outcomes by di�erent mothers. Some mothers may react more strongly to the changes

in supplement. Previous studies on the impact of child care or other child policies on children

often �nd that the e�ects vary by family background (see e.g. Havnes and Mogstad (2015),

and Cornelissen et al. (2018)). The children from disadvantaged backgrounds seem to bene�t

from going to formal child care in these studies. We analyze the signi�cance of the quality of

family background here by dividing the sample according to highest educational attainment

of mother, or by measures of family income.

Table 6 shows the e�ect of supplement on failing an early child test divided by mother's

characteristics: in column (1) the mother has a spouse and in column (2) she is a single

mother. In column (3) and (4) we split the sample by mother's education, and in the last

columns by mother's prebirth employment status. From these four estimates only for the

children of single mothers in column (2) we did not �nd a statistically signi�cant e�ect.

Part of these di�erences may re�ect, that the e�ect of home care supplement on mothers

decision to work may vary. Table 7 shows that all estimates are strong and signi�cant, except

in column (2) for single mothers. The lack of �rst stage for single mothers removes the puzzle

from the lack of signi�cant e�ect on child outcome tests. A likely explanation is that those

single mothers who are of the type that want to work have returned to employment already

prior to the start of the HCA period. Without another earner in the household they might

need to in order to sustain comfortable level of disposable income.

5.2 Child care quality

Another way to understand the mechanism, is to investigate whether the e�ects vary by

quality of formal care. In this section we investigate whether the e�ect of home care subsidies

vary by child care quality at municipal-level. We take as measure of child care quality the

number of kindergarten teacher or child care workers in general per number of children

under school age in that municipality in year 1995 (or 2012). Table 8 shows the di�erences-

in-di�erences results that are divided by measures of child care quality, either using the share

of kindergarten teachers or all child care workers. We see quite striking pattern that the only

signi�cant estimates are for the high quality groups. When using the share of kindergarten

teachers the estimates between high and low are statistically di�erent from each other. Table
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8 shows that the di�erence is not driven by di�erential responses of mothers: Mothers in

both type of municipalities decrease their working hours.

The above analysis indicated that a measure of child care quality is associated with the

impact of the supplement policy on children. The concern here is that the association did

not arise because of di�erences in child care quality, but rather because the measure of child

care workers per children is correlated with something else that varies across municipalities.

To check against most obvious concern, Figure 7 presents a binscatter between the child

care workers per children and employment of women in the municipality in the same year.

The binscatter graph is weighted by municipal size. The graph illustrates that there does

not appear to be any correlation between the two measures, and there are di�erent shares

of child care workers per children at any given employment level.

6 Conclusion

This paper investigates the e�ect of generous child home care policy on child outcomes. The

Finnish home care allowance allows parents to remain home with their children until child

is three years old. As a result, Finnish children are less likely to attend formal day care

when they are under three years old than in other OECD countries (27 % versus 35 %). The

di�erence is striking when compared to other Nordic countries (Norway 54 %, Sweden 47 %

and Denmark 65 %). We exploit the variation in municipality speci�c supplement to home

care allowance and show that higher home care (cash for care) subsidy decreases child's

performance in early childhood cognitive tests. The results are bigger for municipalities

with higher share of quali�ed formal day care workers, indicating that child care quality

may play a role. The e�ects of home care subsidy on cognitive outcomes seem to fade away

in time, since we �nd no impact on longer-term schooling results. The home care subsidy

does increase propensity to commit crime as juvenile and likelihood to choose non-academic

(vocational) track at age 16.
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7 Figures

Figure 1: Maternal employment with two measures and HCA by child's age
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Figure 2: Maternal employment months when child is 16 to 27 months old
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Figure 3: Event study: Failing Cognition Test at Age 5/4
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Figure 4: Event study for the long run outcomes

-.0
5

0
.0

5

-2 -1 0 1 2
Years Since Supplement Increase

Effect Confidence int

Math Grade

-.0
5

0
.0

5
-2 -1 0 1 2

Years Since Supplement Increase

Effect Confidence int

Reading Grade

-.0
05

0
.0

05

-2 -1 0 1 2
Years Since Supplement Increase

Effect Confidence int

Criminal Conviction 15-17

-.0
4

-.0
2

0
.0

2

-2 -1 0 1 2
Years Since Supplement Increase

Effect Confidence int

Degree by age 19

Note: Event is a 100 euros increase in supplement (�rst event for each municipality). The �gure plots the
coe�cients on time since event dummies. The event years are 1996-2000.

19



Figure 5: Event study: mother employed

-.0
4

-.0
2

0
.0

2

-3 -2 -1 0 1 2 3 4
Years Since Supplement Increase

Effect Confidence int

Employed

Note: Event is a 100 euros increase in supplement (�rst event for each municipality). The �gure plots the
coe�cients on time since event dummies.

20



Figure 6: E�ect of home care supplement on mother outcomes

-2
00

0
20

0
40

0

-2 -1 0 1 2 3 4 5 6
Time Since Allowance Start

CI/CI2 Coeff

Home Care Allowance

-.0
2

-.0
1

0
.0

1
-2 -1 0 1 2 3 4 5 6

Time Since Allowance Start

CI/CI2 Coeff

Employment

-4
00

-2
00

0
20

0

-2 -1 0 1 2 3 4 5 6
Time Since Allowance Start

CI/CI2 Coeff

Earnings

-1
00

0
10

0
20

0

-2 -1 0 1 2 3 4 5 6
Time Since Allowance Start

CI/CI2 Coeff

Income

Note: The �gure plots the coe�cients on supplement from separate regressions that are estimated for
outcomes from years -3 to 5. Controls are reported under table 3.

21



Figure 7: Bin scatter between the share of child-care workers per children and maternal
employment in municipality
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8 Tables

Table 1: Supplement amounts and rules in municipality and year data

Supplement Age thres Sibling Income Work cond Child home
Stat eur/kk year kk 0/1 0/1 0/1

Mean 163 2.6 25 .083 .42 .56
Sd 49 .55 37 .28 .49 .5
N 1079 1079 1079 1079 1079 1079

Table 2: Description of early child tests

(1) (2) (3) (4) (5) (6) (7)

Cross Ask Details Colours Notes Comb Comb +notes

Mean .15 .02 .027 .045 .089 .18 .23

Sd .36 .14 .16 .21 .29 .38 .42

N 45872 41491 46116 47318 48511 48511 48511

Circle Square Human Instruct Notes Comb Comb +notes

Mean .058 .071 .072 .041 .099 .15 .21

Sd .23 .26 .26 .2 .3 .36 .41

N 128172 122839 120197 133556 144358 144358 144358
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Table 3: The e�ect of supplement on failing an early outcome test

(1) (2) (3) (4) (5) (6)
The age of child 9-20 12-23 16-27 20-31 24-35 28-39

Supplement 0.0140** 0.0133*** 0.0130*** 0.00891 0.00716 0.00218
(0.0058) (0.0051) (0.0048) (0.0054) (0.0054) (0.0029)

Mean 0.214 0.215 0.217 0.219 0.222 0.222
Observations 221,039 211,268 197,615 184,372 173,855 163,940
R-squared 0.043 0.043 0.042 0.043 0.043 0.042

Note: dependent variable gets value one if the child fails the early childhood cognitive test (tested at age
4 or 5). Each column is separate regression where the column indicates the age of the child at the time
when the municipality speci�c supplement is tested. Supplement refers to municipality speci�c supplement
to home care allowance in 100 euros. The speci�cation controls for year and municipality dummies, as well
as mother's age dummies, mother's education level and �eld dummies, dummy for mother living with a
spouse, child age dummies (in monhts at the end of the year when supplement is measured),

Table 4: The e�ect of supplement on maternal employment months

(1) (2) (3) (4) (5) (6)
The age of child 9-20 12-23 16-27 20-31 24-35 28-39

Supplement -0.0786*** -0.108*** -0.164*** -0.195*** -0.207*** -0.211***
(0.0209) (0.0273) (0.0294) (0.0337) (0.0341) (0.0291)

Mean 2.592 3.679 4.818 5.844 6.663 7.456
Observations 1,044,641 990,612 922,644 859,746 810,068 771,795
R-squared 0.336 0.240 0.192 0.160 0.144 0.146

Note: dependent variable is the total employment months of mother. Each column is separate regression
where the column indicates the age of the child at the time when the municipality speci�c supplement
is tested. Supplement refers to municipality speci�c supplement to home care allowance in 100 euros.
The speci�cation controls for year and municipality dummies, as well as mother's age dummies, mother's
education level and �eld dummies, dummy for mother living with a spouse, child age dummies (in monhts
at the end of the year when supplement is measured),
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Table 5: The e�ect of supplement on long-term outcomes

(1) (2) (3) (4) (5) (6) (7)
Math Read HS Voc Crime NEET 19 Degree 19

Supplement 0.00572 0.00394 -0.00331 0.00505** 0.00106* -0.000922 0.00312
(0.00586) (0.00722) (0.00226) (0.00235) (0.000630) (0.00207) (0.00341)

Mean 7.535 7.770 0.572 0.440 0.0262 0.236 0.685
Observations 299,526 299,418 261,845 261,845 305,825 256,904 256,904
R-squared 0.100 0.096 0.128 0.129 0.010 0.022 0.051

Note: Each column is separate regression where the column indicates the age of the child at the time when
the municipality speci�c supplement is tested. Supplement refers to municipality speci�c supplement to
home care allowance in 100 euros. The speci�cation controls for year and municipality dummies, as well
as mother's age dummies, mother's education level and �eld dummies, dummy for mother living with a
spouse, child age dummies (in monhts at the end of the year when supplement is measured). HS indicates
enrollment to academic high school track after compulsory schooling, and Voc, enrollment to vocational
track. Not active means not in education, nor in employment.

Table 6: The e�ect of home care supplement on early test failure, by mother characteristics

(1) (2) (3) (4) (5) (6)
Spouse No spouse Low Edu High Edu Employed Not Empl

Supplement 0.0139*** 0.00665 0.0131** 0.0124*** 0.0152*** 0.00947**
(0.00475) (0.00835) (0.00603) (0.00428) (0.00567) (0.00430)

Mean 0.208 0.281 0.259 0.174 0.199 0.241
Obs. 172,512 25,103 100,119 97,496 114,210 82,063
R-squared 0.038 0.046 0.035 0.028 0.033 0.051

Note: Each column is separate regression where the column indicates the age of the child at the time when
the municipality speci�c supplement is tested. Supplement refers to municipality speci�c supplement to
home care allowance in 100 euros. The speci�cation controls for year and municipality dummies, as well
as mother's age dummies, mother's education level and �eld dummies, dummy for mother living with a
spouse, child age dummies (in monhts at the end of the year when supplement is measured). Spouse means
cohabiting with a partner in the year of child birth, Employed indicates that mother was employed the year
before childbirth.
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Table 7: The e�ect of home care supplement on mother's employment, by mother charac-
teristics

(1) (2) (3) (4) (5) (6)
Spouse No spouse Low Edu High Edu Employed Not Empl

Supplement -0.194*** -0.108 -0.0161** -0.185*** -0.151*** -0.218***
(0.0326) (0.116) (0.0702) (0.0308) (0.0358) (0.0606)

Mean 4.661 4.486 4.108 5.184 5.300 3.722
Obs. 172,485 25,099 100,095 97,489 114,195 82,048
R-squared 0.172 0.192 0.159 0.172 0.174 0.180

Note: Each column is separate regression where the column indicates the age of the child at the time when
the municipality speci�c supplement is tested. Supplement refers to municipality speci�c supplement to
home care allowance in 100 euros. The speci�cation controls for year and municipality dummies, as well
as mother's age dummies, mother's education level and �eld dummies, dummy for mother living with a
spouse, child age dummies (in monhts at the end of the year when supplement is measured). Spouse means
cohabiting with a partner in the year of child birth, Employed indicates that mother was employed the year
before childbirth.

Table 8: The e�ect of home care supplement on early test failure, by child care quality

(1) (2) (3) (4)

VARS High quality Low quality High quality cc Low quality cc

Supplement 0.0186*** 0.00117 0.0203*** 0.00677

(0.00536) (0.00435) (0.00484) (0.00618)

N 95,061 94,325 81,269 106,073

Notes: High quality refers to municipalities with high share of educated preschool teachers per child

(or high share of child care workers).

Table 9: The e�ect of home care supplement on maternal employment months, by child care
quality

(1) (2) (3) (4)

VARS High quality Low quality High quality cc Low quality cc

Supplement -0.130*** -0.196*** -0.138**** -0.167***

(0.0465) (0.0623) (0.0490) (0.0506)

N 144,525 155,651 122,374 174,818

Notes: High quality refers to municipalities with high share of educated preschool teachers per child

(or high share of child care workers).
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Table 10: The e�ect of supplement of individual child outcome tests

(1) (2) (3) (4)
Cross Asks Details Colors

Supplement 0.00123 0.00251* 0.00487** 0.000547
(0.00343) (0.00138) (0.00210) (0.00141)

Obs 57,135 51,649 57,485 125,757
R2 0.026 0.016 0.022 0.022

Mean 0.109 e0.019 0.022 0.047
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APPENDIX FOR ONLINE PUBLICATION

Table A1: Child care enrollment rate

Note: OECD Family data base

A Detailed information on child health care clinic data

In Finland there is a system of periodic health checks for the expecting mothers and children

under the school age that are organized in maternity or child health care clinics. Munici-

palities are responsible for organizing the health checks and providing them for free for all

mothers and children who live in the municipality. Our early outcome data are collected

from electronic records of child health care clinics. Especially important as an outcome for

children are so called extensive health checks at ages 4 months, 18 months and 4 years (5

years prior to 2010). The extensive health checks aim at providing comprehensive picture of

the health status of the children and parents. Both parents can participate to the extensive

health check, and they involve physiological and neurological testing as well as psychological

evaluation. The extensive health checks are not mandatory, but given that they are a free

service for the family and the child health clinics contact the family and make the appoint-

ment to the health check, it is not surprising that a very large fraction of families do go to

the health checks.

In the child health care clinic children undergo di�erent tests designed to detect any slow

development in speech, neurological, physiological or psychological/emotional areas. The

tests are conducted by nurse and usually in connection with the extensive health checks,

also a medical doctor. The exact tests vary by age. Our data originate from electronic �les

that the nurse records after the tests using electronic forms. It is possible that some child

health care clinics do not use the electronic forms to record all the tests they do. They

can also use old fashioned paper �les, in which case we do not observe the children having

done the tests. In case we do observe the child in the tests, the information about them is

recorded by the child's personal identity number. Thus even if they change municipalities,
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we are able to follow them and have the information about consequent tests connected to

the same child. There are three or four di�erent companies that provide the electronic forms

used to record the information in child health care clinics, and we have bought the data from

two of the largest. Some rare municipalities used an electronic systems to record the child

development tests in 1990s, and the usage of electronic �les has become much more common

over time. Even in the most recent years we do not observe all children in the data, either

because the municipality used some other electronic system than that we have data from, or

because some of the tests were not recorded in the system, although the system in principle

is in use.

The data coverage is described in Table ? overall, in Table ? for the largest municipalities

individually, and Table ? by birth year of children. Table ? shows in �rst row the amount of

children in the data for years 1994 to 2014, the second row the amount of children that appear

somewhere in the child health care clinic data for tests done between ages 3 and 6 years old,

and the third row shows the amount of children for which we observe the extensive health

check, the Lene test, the main outcome. First column is for all the observations in the data

and the second column for years between 1998 and 2012 and discarding tiny municipalities,

when the electronic �les were more common. Table ? shows the amount of children and

share of children in our child outcome data for largest municipalities individually. The table

includes years from 2000 to 2011, when the coverage of our data is the greatest. Table ?

shows the amount of children in population, the amount of children in child health clinic

data and the amount of children for which we have the Lene test by birth year of children.

Clearly the share for which we observe the child health clinic data becomes larger over time,

except for the latest years when the children start to become too young to appear in some

of the tests.

Table A.11: Amount of children in data overall and in child health care clinic data

Var All Y 1998 - 2012

N children 1170383 645685
N data 343402 300289
N Lene 214781 193817

Our raw data are variables from electronic forms that are �lled in after the health check

is over. Although the forms are slightly di�erent for di�erent companies from which we

collected the data, the tests itself are the same across municipalities. The individual test

results are recorded in the same way: +/- for whether or not the test is passed, and some
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Table A.12: Amount of children and share in child health data in the largest municipalities

Municipality Share in data Lene dummy N children

Helsinki .8530374 .6646039 58981
Espoo .5836636 .2055892 34316
Vantaa .1088851 .0643255 26055
Tampere .813534 .5970075 22122
Turku .8589528 .7218859 17838
Jyväskylä .6443348 .3716784 11553
Lahti .8711591 .6443991 10284

comments in open text form for each test. Child health care clinic visit at di�erent ages are

scheduled to have di�erent tests, and the tests for the same age are done in the same way

for all children across Finland. The neurological tests utilize speci�c tools, such as cubics,

show cards and paper and pen that are provided centrally to the child health care clinics and

thus are similar across the country. In the extensive health checks medical doctors record

growth of children, measure their hearing and eyesight, other physiological measures, as well

as some of the neurological measures.

For this study we have information about the neurological tests that we use as an early

outcome. The aim of the neurological tests is to understand in part the cognitive development

of children, and in part cross or �ne motor skills as well as emotional and psychological

development. We focus on tests that are supposed to test for the cognitive development of

children.

When the extensive health check was done at age �ve, prior to 2010, the neurological

testing consisted of twelve individual tests. These were; Jump on one foot, Cut a circle from

a paper, Draw a square, Draw human being with 4 to 5 di�erent parts, Do a pencil grasp,

Whether child is left or right handed, Speaking normally without deformations, Child can

follow three-part instructions, Child role plays, Child focuses on one thing only at least for

a while, Child has the ability to co-operate and Child is able to form friend relationships.

We select as our main outcome as describing cognitive development of children; Cut a circle,

Draw a square, Draw human being and Follow instructions. The other measure either

physiological aspects or are not based on clean cut test conducted at the clinic, rather than

asked from a parent. In 2010 and thereafter the extensive test is done at age 4, and the tests

done at that age are di�erent (less demanding due to younger age of children). The tests

are; Walk a line, Draw a cross, Ask where and when, Speaking is comprehensible, Explain

details from a picture in a show card, Can identify 3 out of 4 main colors in a show card,
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Table A.13: Amount of children and share in child health data by birth year of children

Year N children N child data N Lene

1996 17110 3006 1911
1997 36010 4487 3113
1998 40829 7808 3956
1999 41728 12231 6385
2000 43465 14934 10651
2001 43318 18137 11814
2002 43304 18977 12296
2003 43327 19266 12306
2004 44757 20991 12909
2005 45274 22011 14211
2006 45901 22410 14558
2007 47232 24292 15543
2008 48032 25251 15788
2009 48675 25719 16274
2010 49836 25504 18456
2011 49971 24450 16478
2012 48619 20293 13410
2013 44396 15801 11645

Total 781784 325568 211704

Plays with other children, Mimics a parent (of same sex). For the same reasons as above,

we choose as our main outcome; Draw a cross, Asks when or where, Explains details and

Identi�es main colors.

We construct a dummy taking value one if child fails at least one of the tests and zero

otherwise, at the extensive health check at age �ve or four (depending on year the test is

conducted). We complement the +/- information for failing an individual test with infor-

mation from the open text remarks connected to the individual test in question. The reason

for this is that in the data the data does not include the binary outcome, or the test is

marked as pass, but the open text form clearly indicates that there was some problem with

the test. We include these as failing the test in the dummy constituting the main outcome.

We needed to code the open text �elds to have a numerical variable indicating a negative

remark for that test. This was done by capturing words that indicate a good performance,

such as "well" or "good" ("hyvin" in Finnish). If such words were found in the text �eld,

that text �eld was not taken into consideration. Other text �elds not containing such words

were interpreted as indications of failing the test.
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Table ? shows descriptive statistics of the individual tests and the dummy we use as

main outcome that is formed based on the individual tests and the open text remarks.

Upper panel in the table is for tests done at age four and lower panel for tests at age �ve.

Variable "Comb" gives the combined rate of failing at least one of the tests and "Comb +

notes" the combined rate of either failing one of the tests or having negative remarks. Our

main outcome has a failing rate of 23% in test at age four and 21% in tests at age �ve.

Table A.14: Description of early child tests

(1) (2) (3) (4) (5) (6) (7)

Cross Ask Details Colours Notes Comb Comb +notes

Mean .15 .02 .027 .045 .089 .18 .23

Sd .36 .14 .16 .21 .29 .38 .42

N 45872 41491 46116 47318 48511 48511 48511

Circle Square Human Instruct Notes Comb Comb +notes

Mean .058 .071 .072 .041 .099 .15 .21

Sd .23 .26 .26 .2 .3 .36 .41

N 128172 122839 120197 133556 144358 144358 144358

B Additional child outcome tests at the maternity clinic

Table B.15: The e�ect of supplement on child outcome tests not included in main outcome 1

(1) (2) (3) (4) (5) (6) (7) (8) (9)
VARS Jump On toes Sentences2 Walk line Talk Jump 1 foot Pencil Dom hand Explain

Supplement -0.000551 0.00147 0.00118* 0.000693 -0.000421 0.00244 0.00282** 0.00145* 0.00196*
(0.000551) (0.000927) (0.000686) (0.000499) (0.00112) (0.00186) (0.00131) (0.000801) (0.00116)

munyearinc 4.96e-07 -1.27e-07 1.58e-07 9.39e-07** 7.31e-07 -2.43e-06 -6.06e-06*** -1.21e-06 -1.63e-06
(7.09e-07) (1.13e-06) (6.63e-07) (4.66e-07) (8.13e-07) (2.21e-06) (1.59e-06) (1.11e-06) (1.47e-06)

Constant 0.140*** 0.216*** 0.0801*** 0.0853*** 0.0101 0.353** 0.114*** 0.0843*** 0.242
(0.0227) (0.0182) (0.0196) (0.0127) (0.0206) (0.159) (0.0316) (0.0186) (0.149)

N 254,873 178,551 200,302 173,163 184,316 158,539 165,396 167,118 167,818
R2 0.005 0.007 0.008 0.005 0.012 0.018 0.007 0.004 0.020
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Table B.16: The e�ect of supplement on child outcome tests not included in main outcome 2

(11) (12) (13) (14) (15) (16) (17) (18) (19)
VARS Sports Clear talk Undress Circle Directions2 Asks Concepts Sizes Waits

Supplement 0.000577 0.00365 0.000344 0.00131 0.000958 0.000536 0.000352 0.000889 -0.000329
(0.000740) (0.00248) (0.000812) (0.00155) (0.000628) (0.000916) (0.00114) (0.000616) (0.000417)

N 145,312 143,869 169,421 171,417 188,844 170,283 163,683 192,679 183,637
R2 0.009 0.012 0.005 0.009 0.016 0.010 0.020 0.013 0.012

Table B.17: The e�ect of supplement on child outcome tests not included in main outcome 3

(20) (21) (22) (23) (24) (25) (26) (27) (28)
VARS Away Others play Imitates Role play Focuses Cooperation Friendship Drawhuman2 Triangle

Supplement 0.000964** -0.000577 0.000787 -2.79e-05 -0.000265 -9.19e-05 0.000532 -0.000667 -0.00305**
(0.000398) (0.000476) (0.000650) (0.000546) (0.000563) (0.000311) (0.000428) (0.00103) (0.00130)

N 178,352 178,327 139,544 143,726 171,458 170,646 160,403 124,346 140,912
R2 0.004 0.005 0.005 0.004 0.010 0.005 0.005 0.010 0.013

Table B.18: The e�ect of supplement on child outcome tests
not included in main outcome 4

(29) (30) (31) (32)
VARS Repeat Explain2 Plans Groupwork

Supplement 0.00232 0.000467 0.000412 0.000486
(0.00200) (0.000716) (0.000407) (0.000413)

N 129,240 127,916 136,909 141,517
R2 0.022 0.009 0.005 0.006
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