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Abstract

Using rich administrative data from Norway, we evaluate a 1998 work-encouraging reform
targeted at single parents. We especially focus on educational performance for the children of the
involved single mothers. For these children, average school grades at age 16 dropped significantly
by 0.7% of a standard deviation per additional year that their mothers were exposed to the reform.
Furthermore, we find that the reform affected single mothers by increasing their working hours
(and thereby reducing their time at home). We find no average effect on disposable income
(mothers traded off reductions in benefits with increases in earnings). Thus, reduced parental time
at home seems to be the main mechanism for the observed moderate drop in children’s grades. In
line with this, we find that the reform increased the use of formal after-school care, and we find a
larger reform effect for children of mothers with no informal network to help with child care.

JEL Classification: I24, I38, J13

Keywords: welfare refom, single mothers, child development, time investments

Kjell Erik Lommerud - kjell.lommerud@econ.uib.no
University of Bergen and CEPR

Katrine Loken - katrine.loken@nhh.no
Norwegian School of Economics

Katrine H. Reiso - katrine.reiso@nhh.no
Norwegian School of Economics

Acknowledgements
Financial support from the Norwegian Research Council is gratefully acknowledged.

Powered by TCPDF (www.tcpdf.org)



Single Mothers and their Children: Evaluating a Work-Encouraging

Welfare Reform∗

Katrine V. Løken† Kjell Erik Lommerud‡ Katrine Holm Reiso§

August 23, 2018

Abstract: Using rich administrative data from Norway, we evaluate a 1998 work-encouraging
reform targeted at single parents. We especially focus on educational performance for the children
of the involved single mothers. For these children, average school grades at age 16 dropped
significantly by 0.7% of a standard deviation per additional year that their mothers were exposed to
the reform. Furthermore, we find that the reform affected single mothers by increasing their working
hours (and thereby reducing their time at home). We find no average effect on disposable income
(mothers traded off reductions in benefits with increases in earnings). Thus, reduced parental time
at home seems to be the main mechanism for the observed moderate drop in children’s grades. In
line with this, we find that the reform increased the use of formal after-school care, and we find a
larger reform effect for children of mothers with no informal network to help with child care.

Keywords: welfare reform, single mothers, child development, time investments
JEL codes: I24, I38, J13.

∗Financial support from the Norwegian Research Council is gratefully acknowledged. We thank colleagues and
seminar participants at several universities and conferences for valuable feedback and suggestions.
†Department of Economics, Norwegian School of Economics, Helleveien 30, 5045 Bergen, Norway; email:

katrine.loken@nhh.no
‡Department of Economics, University of Bergen, Postboks 7802, 5020 Bergen, Norway; email:

kjell.lommerud@econ.uib.no
§Department of Economics, Norwegian School of Economics, Helleveien 30, 5045 Bergen, Norway; email:

katrine.reiso@nhh.no



I. Introduction

Single parenthood is often associated with low attachment to the labor market, dependence on
welfare, low incomes, and reduced opportunities for children, making it a concern for many pol-
icymakers. In 1998, Norway introduced a work-encouraging reform targeted at single parents,
substantially reducing the maximum benefit period for support. We study the long-term conse-
quences of this reform, with particular emphasis on educational outcomes for the children of the
involved single parents. Despite hopes that the reform would lead to higher incomes for single-
parent-headed households and different attitudes toward work, education, and welfare benefits,1

leading to better school outcomes for children, we find the opposite, a small but significant drop
in school grades upon leaving junior high school (at age 16) by 0.7% of a standard deviation per
additional year that parents were exposed to the reform. This finding may be explained by the
change from parental child care as parents increased their working hours, to alternative, low-quality
child care or unsupervised care.

The Norwegian single parent reform is similar in spirit to reforms that have taken place in many
other countries. The 1996, welfare reform in the US was a source of inspiration for the reforms that
followed suit in many other places, and is also the reform that has been most intensely evaluated.2

Welfare benefits for the poor in the US are largely targeted at low-income families with children, and
most of these are headed by single mothers. In 1996, the Aid to Families with Dependent Children
(AFDC) program was renamed Temporary Assistance to Needy Families (TANF). Credible and
enforceable work requirements were introduced, as were time limits on the receipt of benefits.
Following the reform, the employment rates and income of single mothers rose, and poverty rates
dropped.3 Evidence on how the 1996 US welfare reform affected long-term outcomes for children
is scant, points in various directions, and suffers from limited access to high-quality data. Dunifon,
Kalil, and Danziger (2003) use survey data to investigate the effects of mothers moving from welfare
to work. They conclude, for the selected group of mothers who found jobs after the reform, that
“moving from welfare-reliance to combining welfare and work is associated with a decrease in harsh
parenting, an increase in positive parenting, and decreases in both internalizing and externalizing
behavior problems among children.” Paxson and Waldfogel (2003) present a darker picture. They

1Theoretical and empirical work on intergenerational transmission of work attitudes can be found in Crompton and
Harris (1998); Fernández and Fogli (2009); Fernández (2013); Dahl, Kostøl, and Mogstad (2014); Haaland, Rege, Telle,
and Vortruba (2013); and Alesina and Giuliano (2013).

2See, for example, Danziger, Corcoran, Danziger, and Heflin (2000); Blank (2002); Moffitt (2003, 2007); and
Grogger and Karoly (2009).

3Card and Blank (2008) caution that, while average earnings may have risen, jobs and earnings can also have become
more unstable, and when public assistance is less available, within-year variability of income may rise. Kaushal, Gao,
and Waldfogel (2007) point out that while single mothers may have experienced an increase in income, expenditure
data reveal that much of this income hike was spent on transportation, work clothes, and the like, while little was used
on what the authors term “learning and enrichment items” for children.
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use state-level data to suggest that welfare reforms may have increased child maltreatment. The
studies closest to ours are Miller and Zhang (2009, 2012). They look at the effects of welfare
reforms in the US on academic performance. Contrary to our findings of negative effects, they find
a positive effect of welfare reforms on children’s education in the US. An advantage of our data is
that it allows us to delve deeper into the mechanisms through which welfare arrangements influence
school outcomes.

The US welfare reforms were a source of inspiration for many other countries, even countries
with more comprehensive welfare systems in place. Many countries enacted work requirements
and limited benefit durations to get welfare recipients out of a perceived trap of benefit dependency,
poverty, and inactivity. Single mothers were often not the main target for these reforms, and single
mothers were exempted from work requirements in some places. For example, only in 2008, Britain
introduced the Lone Parent Obligations, which mandated that single parenthood alone should not
entitle anyone to seek income support, and that single parents in general were expected to seek
suitable work.4 5

The Norwegian case in particular is interesting. The reform followed rather shortly after the
efforts of the US, so long-term outcomes have had time to play out, unlike many other countries.
In particular, children affected by the reform have now finished junior high school, so school
outcomes can be studied. In Norway, researchers have access to excellent administrative registry
data, covering the whole population, which obviously is an advantage when studying underlying
mechanisms behind the results. The Norwegian reform is very similar to the US experience, but
unlike the US, Norway is a comprehensive welfare state. Since many countries seek inspiration from
the US reform, it is important that this type of reform is evaluated in countries with different welfare
systems. Mogstad and Pronzato (2012) provide the first evaluation of the Norwegian reform, with an
eye on outcomes for mothers. Similar to the US experience, they find that the reform increased labor
market participation and earnings among single mothers. However, they find reduced income and
increased poverty among a subgroup of single mothers who had been single for a prolonged period.
Johnsen and Reiso (2017) shows that the Norwegian welfare reform increased single mothers’
take-up of alternative benefits, such as health-related benefits and social assistance. This points to
an important difference between comprehensive welfare states and the US; those single parents

4Britain initially relied on the so-called New Deal for Lone Parents, which was a voluntary program offering single
parents advice and assistance to increase their employability. See Finn and Gloster (2010) for a review of LPO; Dolton
and Smith (2011) evaluates NDLP.

5Australia, as part of a series of “work first” welfare reforms, in 2006 demanded that single parents with children
older than six should seek employment. The Netherlands is another case where work-first welfare reforms were enacted
from the 1990s onwards. In 1996, work requirements were extended to single parents, but rules have varied, and since
2008, single parents with small children can apply for exemptions from job search requirements (Finn and Gloster
(2010) do not only present the British case, but also present relevant facts on Australia and the Netherlands). For futher
information, see, for instance, Ochel (2005) for details on the German Hartz reforms, and Knoef and van Ours (2016)
for a report on a Dutch field experiment to encourage single mothers to leave welfare for work.
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who do not find jobs after work-encouraging reforms will, to a lesser degree, fall into dire poverty
when there are last-resort social assistance arrangements that provide everyone with some income.
Norway also has a battery of family policy measures that provide the population with generous
maternity benefits, various forms of cash support, and highly-subsidized day care.6 This of course
makes it different to be a single mother in a comprehensive welfare state than in the US, and this
stresses the importance of analyzing reform effects in different institutional contexts.

The predicted impact of work-encouraging welfare reforms on children’s education performance
depends on the reform responses of their mothers. Overall, the Norwegian reform gave single
mothers an incentive to increase their labor supply. Depending on the substitutability between
mothers’ time spent on leisure and maternal care, the relative quality of maternal care to alternative
care (formal after-school care or informal care), and the complementarities between quality of care
and market goods that increase child quality, an increase in time spent working has ambiguous effects
on children. For instance, if maternal care is superior to alternative care, and if complementarity
between maternal care and market goods that increase child quality is low, a reduction in maternal
care due to an increase in time spent working is expected to have a negative effect on children’s
educational performance.7

Furthermore, the reform may affect single mothers’ disposable income. This effect is ambiguous
and depends on whether additional labor earnings from increased labor supply outweigh loss in
benefit payments. An increase in disposable income could in turn lead to more investment in
children and thus have a positive impact on children’s educational performances (Dahl and Lochner,
2012; Løken, Mogstad, and Wiswall, 2012).

We use a differences-in-differences method where we define a treatment group of single mothers
as being single when their child was aged two and match this using exact matching to a control
group of mothers who were married when their child was aged two. Throughout the paper, we refer
to the control group as married mothers, but this group also includes mothers cohabitating with the
father of one of their children. We study cohorts of two-year-old children in the ten years predating
the reform (1988-1997), and we analyze school grades in the final year of junior high school for
all these children (2002-2011). The first three cohorts were not affected by the work-encouraging
welfare reform. For each cohort following, the children were increasingly affected by the reform.
To capture this, we use a linear treatment variable in our main specification.

The reform had a modest negative effect of 0.7% of a standard deviation per year of treatment
both for grade point average and a written exam in the final year of junior high school. Focusing

6For presentations and evaluations of elements of Norwegian family policy, see Havnes and Mogstad (2011a, 2011b);
Dahl, Løken, Mogstad, and Salvanes (2013); Drange and Rege (2013); Rege and Solli (2013); Black, Devereux, Løken,
and Salvanes (2014); Carneiro, Løken, and Salvanes (2015); and Dahl, Løken, and Mogstad (2014).

7For studies of the effects of maternal care on child development, see Becker (1981); Baker, Gruber, and Milligan
(2008); Havnes and Mogstad (2011b); and Carneiro, Løken, and Salvanes (2015).
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on the single mothers, we find that they increased their labour supply and earnings just enough
to offset the loss in benefits. Thus, we find no average effect of the reform on disposable income.
There is, however, a time effect: As single mothers worked more, it is likely that they spend less
time with their children. Consistent with this, we find an increase in the use of formal after-school
care. The observed drop in children’s grades due to the reform may thus be explained by children
having spent more time unsupervised or in alternative after-school care (informal or formal) that
is inferior to mothers’ care. In line with this, we find stronger negative reform effects for children
of mothers with weak social networks to help with child care, measured as distance to the single
mothers’ own parents.

The remainder of the paper proceeds as follows. Section II gives background information on
single mothers and the welfare reform in Norway. In Sections III and IV, we discuss our data and
identification strategy. Section V presents our main findings, and Section VI explores possible
mechanisms underlying the results. In Section VII, we compare our findings to the existing literature.
Finally, Section VIII offers concluding remarks.

II. Background

A. The reform to the transitional benefit program for single parents in Norway

The transitional benefit (TB) program secures income to single parents, largely mothers who are
sole caregivers for their children.8 This welfare program has traditionally been relatively generous.
Previously, single mothers could receive benefits non-stop until their youngest children had finished
the third grade of primary school (when the child was 9-10 years old). Also cohabiting single
mothers, who were not married, could receive benefits as long as they were cohabiting with someone
other than the father of their children. Two reforms with restrictive features were introduced in 1998
and 1999. Table 1 displays the main changes introduced by these reforms.

8Single fathers may also be eligible for transitional benefits. The vast majority of single parents in Norway, however,
are women. The uniqueness of being a single father suggests that this group is different from the group of single
mothers. In fact, 14% of single parents were men in the 1990s, and their characteristics do differ from those of single
mothers (Andersen, Birkeland, Epland and Kirkeberg, 2002). Thus, we focus solely on single mothers in this study.
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Table 1. Features of the 1998 and 1999 reforms to the TB program

Characteristics Before the reforms After the reforms

1998 reform
Time limit None Max 3 years of benefit receipt

(may be taken non-consecutively)

Age limit Youngest child finished 3rd grade Youngest child less
of primary school (9-10 years old) than 8 years old

Work requirement None If youngest child is aged 3 or older

Max benefit level 6,171 NOK(1998) 6,995 NOK(1998)
per month per month

Means-tested No No
in regard to assets

Means-tested Yes Yes
in regard to earnings

1999 reform
Cohabitation status Not eligible if children Not eligible if lasted for

in common or married at least 12 of the last 18 months
Notes: The time limit is related to the mother’s youngest child and is reset to three years for every newborn child. Work
requirements include working part time corresponding to at least 19 hours per week, taking education corresponding to
at least 19 hours per week, or being registered as unemployed at the government agency of Labor and Welfare Service.
Benefits are reduced by 40% of excess earnings exceeding a level of 1,891 NOK (1998) per month. Also, benefits are
reduced if the mother receives other types of benefits from the Norwegian income security system, such as sickness or
disability benefits. 100 NOK (1998) equals approx. 10 EUR and 12 USD.

The aim of the 1998 reform was to stimulate work and thereby reduce welfare dependency and
lift income. A three-year time limit was introduced, the age limit of the youngest child for eligibility
was lowered, and work requirements for single mothers with a youngest child aged three or older
were implemented. To meet the work requirements, mothers had to work part-time, meaning at
least 19 hours per week, take education corresponding to at least a 19-hours employment per week
or register as unemployed at the government agency of labor Labour and Welfare Service. On the
other hand, benefit levels were increased to improve incomes for those still eligible9. The reform
was implemented over a three-year period from 1 January 1998 to 1 January 2001. Within this
implementation period, new applicants were awarded benefits according to the new rules, while
mothers who were entitled to and had applied for benefits before 1 January 1998 could continue to
receive benefits according to the old rules. A further restriction was imposed by the 1999 reform:
Single mothers in relationships with someone other than the father of their children were made
ineligible. This reform was implemented on 1 July 1999. In our data, we cannot observe which

9Mothers that earn more than about 195,000 NOK (in 1998 prices) are not eligible for TB payments
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single mothers were unaffected by the 1999 reform, and thus the 1999 reform is evaluated jointly
with the 1998 reform. Note, however, that we do not aim to disentangle the effects of the different
features of the 1998 reform.

Figure 1. Treatment status by cohort and age of child
Notes: Non-shaded cells refer to years that children (within the respective cohorts) are unaffected by the 1998 reform.
Light-shaded cells refer to years that children (within the respective cohorts) of some single mothers are potentially
affected by the implementation period of the 1998 reform. Dark-shaded cells refer to years thatchildren of all single
mothers (within the respective cohorts) are potentially affected.

Since our aim is to estimate the effect of the reform on children’s school grades, we need to
know which children were affected. Figure 1 displays in what years a single mother was exposed
to the reform depending on the birth year of her child. For instance, a single mother with a child
aged two in 1993 was unaffected by the reform during the years her child was 0-6 years old. When
her child was 7-10 years old, she was potentially affected by the new rules. As Figure 1 shows,
single mothers were increasingly exposed to the reform the later their children were born. Single
mothers with a child aged two in 1988 were not affected at all, while single mothers with a child
aged two in 1997 were potentially affected by the reform during all years when their child was 3-10
years old. In our analysis, we exploit this variation across cohorts in single mothers’ exposure to the
reform. Note that, given the three-year implementation period of the reform, no cohorts were fully
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exposed to the reform before the age of 6. In addition, since our treatment group consists of mothers
who were single when a child was aged two, the majority of the single mothers in our sample were
entitled to benefits according to the old rules until 2001.10

B. Predicted reform effects for mothers

Mogstad and Pronzato (2012) evaluate the expected economic impacts of the reform for single
mothers. In this section, we give a short overview of their main predictions for single mothers
before we carefully consider the predicted impacts of the reform for the children of single mothers
in the following section.

To evaluate the expected effects of the work requirement feature of the reform, Mogstad and
Pronzato (2012) consider the work incentives of a typical single mother with one child having an
hourly wage of 75% of the average wage in the labor force. This is done for simplicity and with
minimal loss of generality. They analyze the predicted impacts of the work requirement restrictions
for two main groups of single mothers.

The first group consists of single mothers that preferred not to participate in the labor market in
the pre-reform period, and therefore received the maximum TB payment. For this group, there were
two potential effects of the work requirement. Depending on the mother’s preferences she chose
either not to enter the labor market, receiving zero TB payments, or she chose to enter the labor
market. If she entered the labor market, her TB payments would be zero unless she satisfied the
work requirement of working at least 19 hours per week. If she satisfied the work requirement, she
would continue to receive TB payments and have positive labor earnings. For this group of mothers,
the reform provided strong incentives to enter the labor market, and especially to work part-time for
at least 19 hours.

The second group consists of single mothers that worked pre-reform, and therefore received less
than the maximum TB payment. For this group, the incentives created by the work requirement
differ by whether the mother preferred to work more or less than 19 hours per week in the pre-reform
regime. If she worked less than 19 hours, she had the same incentives to increase hours of work
as the group of mothers not working pre-reform. If she worked more than 19 hours, she would
experience an income effect due to the increase in TB benefit levels imposed by the reform. This
income effect may have induced her to decrease her labor supply.

To sum up, the work requirement of the reform gave clear incentives for working part-time at 19

10Single mothers could be affected in the implementation period of the reform if they were not eligible for TB when
a child was aged two but became eligible during the implementation period by changing labor supply or marriage status.
We only have data on take-up of TB benefits from 1992 onwards. For single mothers of a child aged two in 1992-1997,
take-up of TB benefits was 70%. This suggests that the majority of the single mothers in our sample received benefits
according to the old system until 2001. Thus, we expect the effects to be largest for the latest cohorts that were fully
affected at ages 6-10 (1995 birth cohort), 7-10 (1994 birth cohort), and 8-10 (1993 birth cohort).
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hours per week. The effect on overall labor market supply and income depends on the size of the
responses for the different groups, weighted by the relative numbers of single mothers in the groups.
There will be a balance between loss of out-of-work benefits compared to gains in labor earnings
and higher in-work benefits for part-time workers. To get an idea of the relative number of single
mothers with different pre-reform labor market attachment, we split the sample of single mothers
into four groups of mothers when a child is aged two. The first group did not work pre-reform, the
second group worked part-time at less than 19 hours per week pre-reform, the third group worked
more than 19 hours per week but earned below the threshold for receiving TB pre-reform, and the
fourth group earned more than the earnings threshold (about 195,000 NOK (in 1998 prices)) for
receiving TB pre-reform. The percentage of single mothers within the four groups are 34%, 33%,
25%, and 8%, respectively.

As noted by Mogstad and Pronzato (2012), the predicted impacts outlined above do not reflect
the time-limit imposed by the reform nor the lowering of the age limit of children for eligibility.
These reform features eliminate welfare in the longer-term and should increase labor supply for all
single mothers. Also, the time and age limits do not need to be binding: Mothers anticipate the dates
their TB receipts will expire, and this may intensify their job searches in advance. Furthermore, for
recipients that might need welfare in the future, time limits should provide incentives to delay the
take-up of TB. The effect on labor supply of these reform features is unambiguously positive. The
effect on disposable income will depend on whether increases in labor earnings outweigh the loss in
TB payments.

C. Predicted reform effects for children

To analyze the predicted impacts on children, we present a simple model of maternal investment
where mothers can invest in child quality k. Child quality is a function of the quality of care the
child receives, including time spent with mother (maternal care) lc and child market goods, i.e.
market goods that affect child quality cc. Furthermore, the mother makes five choices: the time
spent working hm, the time spent in leisure lm, the time spent on maternal care lc, expenditures on
market goods consumed by the mother cm, and expenditures on child market goods cc. To simplify,
we assume that mothers’ time spent in leisure lm and expenditures on market goods consumed by the
mother cm do not affect child quality. Mothers’ utility is a function of k, lm, and cm.11 Given wage
offers, benefit payments, price of market goods, the current level of child quality, and the mother’s
time endowment, the mother optimally chooses her labor supply and child inputs to optimize utility.

The TB reform can be interpreted as a subsidy to mothers for choosing part-time work. For
most of the mothers in our sample, this implies an increase in hours worked. Depending on the

11Note that there is no direct utility from time spent with children (maternal care). The value of the child to the
mother is captured though the enjoyment of child quality.
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substitutability between mothers’ leisure time lm and maternal care lc, the relative quality of maternal
care lc to alternative care (after-school-care, informal care (grandparents, neighbors) or self-care),
and the complementarities between quality of care and child market goods cc, the change in time
spent working hm has ambiguous effects on children. The mother has a given time endowment,
thus an increase in time spent working hm implies a reduction in the time the mother can spend on
leisure lm or maternal care lc. If she chooses to spend less time on leisure, keeping time spent on
maternal care constant, there will be no effect of the reform on the children (given no changes in
income).12 If the mother chooses to spend less time on maternal care, she will change the mode
of care from maternal care to alternative care. Depending on the relative quality of maternal care
to alternative care and the complementarities between quality of care and child market goods, the
reduction in maternal care has ambiguous effects on the children. If maternal care is superior to
alternative care, and there is a low complementarity between maternal care and child market goods,
the reduction in maternal care has negative effects for the children. If maternal care is superior
to alternative care, and there is a high complementarity between maternal care and child market
goods, the reduction in maternal care can be compensated by increased investments in child market
goods, and the reduction in maternal care has no effect on the children. Finally, we would expect to
find positive effects on the children if alternative care is superior to maternal care. Thus, quality of
counterfactual care is key to understanding the effects of the reform on children.

The reform could also lead to changes in disposable income. The effect on disposable income
depends on whether increases in labor earnings outweigh the loss in TB payments. An increase in
disposable income could lead to more investment in children through inreased purchases of child
market goods or more investments in quality of care, and therefore a postitive effect on children’s
educational outcomes, while the opposite is true for a decrease in disposable income.13

D. Alternative Care

The alternative care available for these cohorts were formal child care from ages 3-5, after-school
care from ages 6 -10, informal care from grandparents and neighbors, or unsupervised time at
home.14 As cohorts were only fully affected by the reform from age six onwards, we focus on the

12This option may not, however, be feasible for the majority of single mothers, given that they are unlikely to have
several hours of leisure time available.

13An additional potential mechansim for child outcomes is the “role model” theory from Alesina and Giuliano (2013).
A working single mother may alter both her own attitudes and her children’s attitudes towards education, work and
welfare, thereby inducing her children to take education and career more seriously. As most of the mothers in our
sample will increase their labor supply, this theory predicts positive effects on children’s educational outcomes.

14In 1997, an educational reform lowered the mandatory school starting age from seven to six. Thus, a child aged
two in 1993-1997 have one more year of mandatory schooling compared to a child aged two in 1988-1992. Drange,
Havnes, and Sandsør (2016) evaluated this reform and found no effect of the additional year of schooling on children’s
long-run educational performance. Most importantly, they show that this applied to a subsample of children of single
parents as well. Thus, we are not worried that our findings are contaminated by this educational reform.
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after-school care system.15

The municipalities are in charge of providing after-school care. The law dictates some minimum
requirements regarding, for example, opening hours and size of buildings. However, there are few
regulations on format and quality of the after-school care centers. There is, for example, no formal
requirement that employees need training. Since the centers are controlled by the municipalities,
it is difficult to attain data on the quality of the centers. However, the quality is likely to vary by
municipality. Furthermore, given that there are no formal requirements on staff, there is likely to be
little focus on the learning environment.16

There are no registers on the number of children attending after-school care. However, Statistics
Norway conducted a representative survey in 201017 showing that 75% of 6-7 year olds and 47%
of 8-9 year olds attend after-school care. The alternatives to after-school care are supervised care
by parents, other informal sources (grandparents, friends, neighbours), or unsupervised time at
home. The school days vary but typically starts between 8 and 9 am, ending between noon and 2
pm. A standard work day for a full time job in Norway is from 8 am to 4 pm. This implies that
children with full-time working parents spend about four hours on average per day unsupervised or
in after-school care or other care arrangements.

E. Single motherhood: descriptives and selection in the pre-reform period

In Appendix Table A.1 we compare characteristics of single to married mothers in Norway in
the sample period. We see that single mothers, compared to married mothers, were younger
and less educated, worked less, and earned substantially less in the labor market. They also
had fewer children, presumably because they were less likely to be in, or have been in, stable
relationships. Single motherhood was much more prevalent among teenage mothers compared
to older mothers, 14% compared to 2%. In the pre-reform period, about 70% of single mothers
received TB payments.18 Even though institutions vary considerably between countries, the traits
associated with single parenthood in Norway were the same as elsewhere.19 Single parents found
themselves in the lower end of the income distribution and were more likely to live in poverty.
What distinguishes the Norwegian case from less comprehensive welfare states was that other social

15See Havnes and Mogstad (2011B) for a discussion of the formal child care system in Norway for children aged 3-6.
16 The cost of the after-school care program is shared between the state, municipalities and parents, however the

share for parents are quite modest (https://www.regjeringen.no/no/dokumenter/barnetilsynsundersokelsen-fra-ssb-for-
20/id644573/). The costs vary across municipalities, however we do not have data for the costs as there are no register
on the costs for the period we study.

17See https://www.regjeringen.no/no/dokumenter/barnetilsynsundersokelsen-fra-ssb-for-20/id644573/
18The data also tell us that 2% of mothers identified as married take up transitional benefits. This suggests that we

have identified the single mothers group almost correctly.
19See, for example, comparisons across OECD countries at http://ec.europa.eu/justice/gender-

equality/files/documents/140502_gender_equality_workforce_ssr3_en.pdf.
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assistance schemes became available as TB payments were cut. Johnsen and Reiso (2017) showed
that single mothers utilized these options. Thus, single mothers may respond somewhat differently
to the welfare reform in Norway compared to the US (where work is the primary alternative to
welfare benefits), and hence the reform effects on children may differ as well.

Figure 2 shows the fraction of single mothers compared to all mothers having a child aged two
from 1988-1997 (pre-reform) in Norway. Apart from an increase from 1988 to 1992 from about
10% to 12%, the fraction of single mothers was quite stable over the pre-reform sample period.

Figure 2. Share of single mothers in pre-reform period (when a child is aged two)

To study potential compositional changes in the group of single mothers over time, we graph
characteristics of single mothers compared to married mothers in the pre-reform period when a
child was aged two, from 1988-1997. Figure 3 displays the graphs for earnings, age, and education.
We want to emphasize that the characteristics are all measured in the pre-reform period. Thus, any
differences in these characteristics between single and married mothers are unrelated to the TB
reform. We see from Figure 3 that single mothers were lagging behind on educational attainment
and earnings compared to married mothers. They were also becoming relatively younger over time.
Thus, there was a compositional change in the group of single mothers over time: Younger mothers
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with lower levels of education and earnings were increasingly entering into single motherhood.
Such compositional changes in the group of single mothers over time may dilute the effects of the
reform. This issue is carefully considered in section IV., where we present our identification strategy.
Our main solution is to use a matching technique to construct a group of married mothers that are
comparable to single mothers over time in the pre-reform period (i.e. they have the same levels and
trends in the characteristics over time when a child was aged two). In addition, we perform analyses
in which single mothers not receiving TB pre-reform are used as a comparison group and in which
we exploit variations in exposure to the reform between siblings to identify reform effects.

There could also be direct effects of the reform on selection into single motherhood either
through divorce or through fertility and subsequent child births. We find these to be important
factors to consider when we analyse mechanisms for child outcomes, and results on marriage and
fertility are presented in section VI.C.

III. Data

We use data from Statistics Norway drawn from administrative registers and covering all Norwegian
residents. Families are linked through personal identifiers. The data contains information on a
variety of demographic and socioeconomic characteristics, in addition to employment and income
records. Information on children’s educational performance during the final year of junior high
school is available for the years 2002 to 2011, and we have information on welfare use from the
income security system registers from 1992 to 2008.

The sample consists of children aged two in 1988-1997, for which we have measures of
children’s school grades in 2002-2011. The sample is split into two groups depending on mothers’
pre-reform marital status in the beginning of the years their child turned two years old: a treatment
group of children of single mothers and a comparison group of children of married mothers. Mothers
are defined as single in the data if they are neither married nor cohabiting with a partner with whom
they have children. Thus, mothers defined as single may be cohabiting with someone other than
the father of their children. In the data, unmarried mothers cohabiting with someone other than the
father of their children are not distinguishable from mothers living alone. It follows that children of
mothers with unclear marital status the year their child turns two, and children not in the family
registers by age two, are excluded.20 In addition, the sample is restricted to children who turned
16 years old during their final year of junior high school, which is the norm. It is uncommon in
Norway to repeat classes. The remaining sample of 534,977 children (60,782 children with single
mothers) constitutes 88% of all individuals with registered grades in the final year of junior high
school for the years 2002-2011.

20These could be children who had not yet moved to Norway by the age of two.
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Our outcomes of educational performance are based on children’s grade records during the
final year of junior high school. The main outcome is the overall grade point average (GPA) of 13
teacher-awarded grades in 13 different courses.21 In addition, we use outcomes of average grades
in a randomly-drawn written exam. The written exam is equal across the country and is graded
by external sensors. The grading scale ranges from one to six, where one indicates inadequate
competence and six indicates excellence. In the analysis, we use standardized grades with a mean
of zero and a standard deviation of one.

To analyze mothers’ responses to the reform, we study a variety of outcomes measured in the
years when children were 6-10: number of years receiving TB, number of years working, number of
years working at least part time, number of years working full time, number of years with ongoing
education, average yearly TB payments, average yearly labor earnings, and average yearly income.
The earnings measure includes labor earnings in addition to welfare benefits such as unemployment
benefits, sickness benefits, and parental leave benefits. Earnings are measured yearly in fixed NOK
1998 prices.22 In line with the study by Mogstad and Pronzato (2012), a mother is defined as
participating in the labor market if her earnings exceed one “basic amount” that year. Basic amounts
are used by the Norwegian Social Insurance Scheme to determine the magnitude of and eligibility
for a number of benefits, such as unemployment benefits and old age pension. In 1998, a basic
amount was about 45,000 NOK, corresponding to about USD 7,500. Furthermore, a mother is
defined as working part time at more than 50% (19 hours) if her labor earnings exceed two basic
amounts and is defined as working full time if her labor earnings exceed four basic amounts. The
income measure, as opposed to the earnings measure, includes labor earnings, TB payments, and
other welfare benefits such as disability benefits and social assistance payments. Payments from
these other welfare benefits are important to capture as one response of the mothers to the reform,
apart from working more in the labor market, is to substitute to other benefits (Johnsen and Reiso,
2017).

To control for possible compositional changes across cohorts, we include a number of child and
mother characteristics measured the year a child turned two, prior to the reform to the TB program
for all cohorts. These controls are child’s gender and number of siblings and mother’s age, years
of education, non-Norwegian country of birth, and labor earnings.23 These characteristics are also

21These 13 courses are written (two courses) and oral Norwegian, written and oral English, mathematics, nature
and science, social science, religion, home economics, physical education, music, and arts and crafts. An educational
reform in 2007/2008 introduced an additional grade in foreign language. For consistency, this grade is not included in
the calculated GPA. In 2008, the GPA is based on the average of 12 grades since students were awarded only one grade
in written Norwegian that year. For students with fewer than 13 grades (immigrants may be exempted from certain
courses), the average GPA is calculated based on the attained number of grades.

22By 1 January 2002 and 1 January 2004, medical and work-related rehabilitation benefits and time-limited disability
benefits were included in the earnings measure, respectively. For consistency, when measuring mothers’ outcomes,
medical- and work-related rehabilitation payments are included in the earnings measure for the years 1992-2001.

23Mothers with missing information on these characteristics are excluded (6% of the total sample).
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used for estimating propensity scores for the matching procedure described in section IV.B.
To study mechanisms, we analyze the reform effect on formal after-school-care usage. This

outcome is created from the information on tax deductions for child care expenses from parents’
tax records. The child care tax deduction was introduced in 1948; parents are allowed to deduct
up to 25,000 NOK (USD 3,000) from taxes in one calendar year for the first child for formal child
care that takes place outside the home. This includes all forms of formal pre-school care and formal
after-school care for children between the ages of 1 and 10. As we cannot identify for which child a
family is deducting expenses, we will only study a sample of children that do not have siblings of
pre-school age for this outcome.24 Our measure of after-school care will then be an indicator for
whether or not the child is attending formal after-school care.25

IV. Identification strategy

A. Difference-in-difference estimator

To estimate the effect of the reform on children’s school grades and mothers’ outcomes, we exploit
the variation in exposure to the reform across cohorts. As Figure 1 depicts, children aged two in
1988-1990 were not exposed to the reform. These children and their mothers are referred to as
untreated. Children aged two in 1991-1997 are, as they are getting older, increasingly exposed to the
reform. These children and their mothers are referred to as treated. To capture the gradual increase
in exposure to the reform across cohorts, we create a linear treatment variable.26 This variable takes
the value 0 for the cohorts that are untreated, the value 1 for the first cohort that is treated, the value
2 for the second cohort that is treated, and so on. It is interesting to compare the outcomes for the
treated cohorts of single mothers and their children, relative to those of the untreated cohorts. To
avoid confounding the effects of the reform with unrelated cohort effects, we use a matched sample
of married mothers and their children as a comparison group (see section IV.B. below for details).
Formally, this difference-in difference (DinD) model may be expressed as

yic = α1 +α2Singlei +α3Linearc + γ(Singlei×Linearc)+λ c +Xicθ + εic (1)

where yic is the outcome of child i in birth cohort c. Single is a binary variable taking the value
1 if the child’s mother is single when the child is aged two, and 0 if the child’s mother is married
when the child is aged two. Linear is a linear treatment variable taking the value 0 if a child is

24We show that the main effects of the reform are similar for the sample of children having no younger siblings in
V.C. in Table A.4.

25Black et al. (2014) have used the same data source to study the effect of universal pre-school on child outcomes.
26We assess the robustness of the linear treatment variable in detail in section V.C.
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aged two in 1988-1990, the value 1 if a child is aged two in 1991, the value 2 if a child is aged
two in 1992, and so on.27 λc is a vector of year-fixed effects. Xic is a vector of children’s and
mothers’ pre-reform characteristics: child’s gender and number of siblings and mother’s age, years
of education, non-Norwegian country of birth, and earnings. These characteristics are all measured
when a child was aged two and, as such, are predetermined and unaffected by the reform. εic is
the error term. The coefficient of interest is γ , which measures the mean effect of an additional
year of treatment for single mothers and their children relative to those of the matched comparison
group of married mothers and their children. This is then the intention to treat (ITT) effect of the
reform. Unfortunately, we do not have take-up rates of TB for all cohorts when a child was aged
two (these data start in 1992, thus 1990 is the first birth cohort for which we have this information).
However, when we look at take-up rates for later cohorts (a child aged two in 1992-1997), it is as
high as 70%. This means that the majority of the single mothers in our sample were affected by
the reform. Also, as a robustness check, we split the sample of single mothers by take-up of TB
when a child was aged two, and use single mothers who do not take up TB when a child was aged
two as a comparison group in Equation (1). It is reassuring that the results from using this sample,
consisting solely of single mothers and their children, are supportive of the main results despite the
fact that we lack information on take-up rates of TB for the untreated cohorts (a child aged two in
1988 to 1991). Thus, we only identify an effect for the linear increase in treatment for the treated
sample. In addition, we run a mother-fixed effect regression, comparing siblings born in different
years and therefore having different lengths of exposure to treatment. The main limitation with this
approach is that the number of sibling pairs for which we have data on school outcomes is only 16%
of the total sample of children of single mothers.

The reform affected a whole range of outcomes for single mothers, so what we present are
reduced-form estimates. However, with our rich data, we will explore likely mechanisms.

B. Matched sample procedure to select comparison group

A key challenge of this paper is to find a suitable comparison group for single mothers and their
children. One option is to use married mothers and their children as a comparison group. The DinD
model that we implement permits differences in average levels of characteristics and outcomes
between the treatment group of single mothers and the comparison group. As such, the fact that
single mothers differed on average from married mothers, as outlined in section II., is not a concern.

27An educational reform was implemented in the school year 2007/2008, and may have affected a child aged two
in 1994-1997. The aim of the reform was to increase the overall quality of elementary schools. However, there were
no changes to the main structures of elementary schooling, and, in junior high school, courses and the number of
teaching hours per course remained largely unchanged (Bakken and Elstad, 2012). The fact that the reform was not
specifically targeted towards weak students, or especially vulnerable groups, makes it likely that children of single and
married mothers were affected in the same way. Note that this was a one-time change and does not follow the linear
implementation pattern of the TB reform analyzed in this paper.
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Instead, the DinD model relies on a common trend assumption. That is, for the DinD model
to produce consistent estimates, the underlying assumption is that, in the absence of the reform,
the average outcome of single mothers and their children would have changed in the same way
across cohorts as the average outcomes of married mothers and their children. In addition, the
characteristics of single and married mothers across cohorts should not have patterns similar to
the reform pattern (for instance, single mothers’ pre-reform labor earnings when a child was aged
two should not have started to increase for treated cohorts relative to untreated cohorts). If so, the
reform effects may be confounded with changes in these underlying characteristics. This is the main
challenge of using married mothers and their children as a comparison group. Although the groups
of single and married mothers are defined pre-reform, they did not follow the same trends accross
cohorts in education, labor market earnings, and age (see section II. and Figure 3).

To circumvent this problem, we use a matched sampling procedure to identify a comparison
group of married mothers who have characteristics that were similar to those of single mothers.
Ideally, every single mother with a specific set of characteristics pre-reform when her child was
aged two should be matched with a married mother with the exact same characteristics pre-reform
when her child was aged two. However, with many pre-reform characteristics that are continuous
variables, there will be a dimensionality problem. To diminish this problem we match the single
mothers to the married mothers using propensity scores.28 The propensity score assigns each mother
(both single and married) a probability of being single given her characteristics pre-reform when
her child was aged two. The estimated propensity score of each single mother is then matched with
the nearest estimated propensity score of a married mother. This form of matching is referred to as
a one-to-one nearest-neighbor propensity score matching method.

This propensity score matching procedure is done separately for each cohort. That ensures
that we have a matched control group of one married mother per single mother within each
cohort. As will become clear in VI., analyzing pre-reform labor market attachment and closeness
to grandparents are important to study mechanisms. Therefore, the propensity score matching
procedure is done separately for three work-groups defined by mothers’ pre-refom labor market
status when a child was aged two (the first group was not working, the second group worked part
time at less than 50% of the potential full time, and the third group worked full time or part time
at more than 50% but below the earnings treshold for recieving TB pre-reform29) and by whether
the child’s grandparents lived close to the mother when a child was aged two. This matching
procedure gives a matched control group of one married mother per single mother in a given cohort,
by work-group, and by closeness to grandparents. Results from implementing the propensity score

28See, for instance, Rosenbaum and Rubin (1985) for details of the propensity score approach.
29Prior to implementing the matching procedure, mothers who earned more than about 195,000 NOK (in 1998 prices)

pre-reform when their child was aged two are excluded from the sample. These mothers were not affected by the reform
as they were not eligible for TB. See V.for a placebo test using this subsample of mothers in estimating Equation (1).
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matching procedure on the full sample (not within cohort, work-group, or whether grandparents
live close) are, however, similar to the main results (see section V.C.).

The propensity scores are estimated using logistic regressions of mothers’ single status on all
child and mother pre-reform characteristics measured when the child was aged two: child’s gender
and number of siblings and mother’s age, years of education, non-Norwegian country of birth,
and earnings. Importantly, we do not match on outcomes or characteristics that potentially were
affected by the reform. Thus, trends in outcomes for untreated cohorts can be used to evaluate the
plausibility of the common trend assumption. As we will show in V., the common trend assumption
holds for untreated cohorts.

C. Assessment of the matching quality

This section presents information to assess to what extent the matching procedure creates a balanced
comparion group of married mothers to the treatment group of single mothers for the DinD design.

The upper three figures of Figure 4 show mothers’ average labor earnings, average age, and
average years of education, respectively, when a child was aged two. The solid line is for single
mothers and the dashed line is for the matched comparison group of married mothers. The lower
three figures show the difference between the two groups with a 95% confidence interval. As Figure
4 shows, the matching was successful in creating a comparison group of married mothers that is,
on average, equal to single mothers with regard to pre-reform labor earnings. Turning to average
age and education, there is a statistically significant difference between single mothers and the
comparison group of matched married mothers (more so for age than education). Recall, however,
that the DinD design permits differences in average levels of characteristics and outcomes between
the treatment and the comparison group. What is important is that the differences in pre-reform
labor earnings, age, and education do not have patterns similar to the reform patterns. As Figure 4
shows, this condition is satisfied for labor earnings, age, and education, as the differences in these
characteristics are constant across cohorts.

To further investigate if any other pre-reform characteristics have patterns similar to the reform
patterns, we use the pre-reform characteristics as the dependent variables in estimating Equation (1).
The results from this excercise are presented in Table 2. It is reassuring that there are no significant
effects of the reform on the pre-reform characteristics in these DinD estimations.
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Table 2. Difference-in-difference estimates of mothers’ pre-reform characteristics after
matching

(1) (2)
Dependent variable Mean singles ITT

untreated

Earnings 41,983 70
(150)

Age 25.80 -0.003
(0.012)

Years of education 10.37 0.000
(0.004)

Non-Norwegian country of birth 0.02 -0.000
(0.000)

Child’s gender 0.50 0.000
(0.001)

No of siblings 1.44 -0.001
(0.002)

Notes: The propensity score matching procedure is done separately for each cohort, work-group, and closeness to
grandparents. The propensity scores are estimated using logistic regressions of mothers’ single status on all child
and mother pre-reform characteristics measured when a child was aged two: child’s gender and number of siblings
and mother’s age, years of education, non-Norwegian country of birth, and earnings. Controls not included. Robust
standard errors in parentheses. There are 105,448 observations. *p<0.10, **p<0.05, ***p<0.01.

Our identifying assumption is, then, that the average outcomes of single mothers and their
children would have changed in the same way across cohorts, in the absence of the reform, as the
average outcome of the matched comparison group of married mothers and their children.

D. Heterogeneous effects

As discussed in section II.B., theory predicts systematic heterogeneity in the responses to the reform.
This raises a concern with the empirical strategy discussed above, which estimates mean impacts for
all single mothers and their children. These mean impacts might average together effects of different
signs and magnitudes. For instance, single mothers with relatively low labor market attachment
pre-reform might increase labor supply considerably. Alternatively, they might struggle to find work
and experience a drop in income as they loose eligibility for TB. Single mothers with relatively
high labor market attachment pre-reform (working>50%) might not increase their labor supply
until the time limit for receiving TB expires. Furthermore, the predicted impacts of the reform on
children depend on the reform responses of their mothers. To assess heterogeneous responses, we
estimate variations of the DinD model presented in Equation (1) that include interactions between
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the treatment variable (Singlei×Linearc ) and pre-reform characteristics, being mothers’ work-
group when a child was aged two, and whether the child’s grandparents lived close to the mother
when the child was aged two. The results of these exercises are shown in section VI..

V. Results

A. Regression results

As outlined in section II.B., single mothers’ responses to the reform are key to understanding how
the reform affects children. Thus, we start by presenting regression-based estimates of how the
mothers responded to the reform. We analyze the following outcomes for the mother: number of
years she received transitional benefits when her child was aged 6-10 (maximum 5 years), number
of years she worked when her child was aged 6-10, number of years she worked part time at more
than 50%, number of years she worked full time, years of ongoing education when her child was
aged 6-10, average yearly TB payments when her child was aged 6-10, average yearly earnings
when her child was aged 6-10, and average yearly income when her child was aged 6-10. The DinD
model is estimated using a linear probability model. Table 3 presents the baseline DinD estimates
of the reform on mothers’ outcomes using the matched sample of married mothers as a comparison
group. The following control variables are included: child’s gender and number of siblings and
mother’s age, years of education, non-Norwegian country of birth, and earnings. These controls are
all measured when the child was aged two, and hence are pre-determined and unaffected by the
reform.
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Table 3. Difference-in-difference estimates of the reform on mothers’ outcomes

(1) (2)
Dependent variable Mean singles ITT

untreated

Years of TB take-up 2.31 -0.168***
when child is 6-10 (max:5) (0.004)

Years of work 3.28 0.030***
when child is 6-10 (max:5) (0.004)

Years of working>50% 2.88 0.031***
when child is 6-10 (max:5) (0.004)

Years of full-time work 1.96 0.022***
when child is 6-10 (max:5) (0.004)

Years of ongoing education 0.53 -0.003
when child is 6-10 (max:5) (0.002)

Average yearly TB payments 20,434 -1,381***
when child is 6-10 (41)

Average yearly earnings 105,751 1,303***
when child is 6-10 (197)

Average yearly income 130,519 135
when child is 6-10 (186)

Notes: The propensity score matching procedure is done separately for each cohort, work-group, and closeness to
grandparents. The propensity scores are estimated using logistic regressions of mothers’ single status on all child and
mother pre-reform characteristics measured when a child was aged two: child’s gender and number of siblings and
mother’s age, years of education, non-Norwegian country of birth, and earnings. Controls include child’s gender and
number of siblings and mother’s age, years of education, non-Norwegian country of birth, and earnings. There are
105,448 observations. Robust standard errors in parentheses. *p<0.10, **p<0.05, ***p<0.01.

Column 2 of Table 3 displays estimates of the effects of the reform on the treated cohorts relative
to the untreated cohorts. Column 1 shows the average of the outcome variables for the untreated
cohorts of single mothers that were unaffected by the reform.

We see that single mothers in the untreated cohorts received, on average, TB for 2.31 years (out
of 5 years) when their children were aged 6-10 (column 1). For each additional year of treatment,
the number of years of TB receipt decreased by 0.17 years on average (column 2) for the treated
cohorts. Thus, for the most affected cohort of the sample that was treated for seven years, the
number of years of TB receipt dropped by 1.2 years compared to the untreated cohorts. The single
mothers responded to the drop in TB receipt by increasing their labor market participation, both at
the extensive and intensive margin. Each additional treated cohort worked on average an extra 0.03
years from a base of 3.28 years, and the single mothers of the treated cohorts were also more likely
to work part time at more than 50% and full-time compared to the single mothers of the untreated
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cohorts. Single mothers did not, however, respond to the reform by taking more education. Turning
to TB payments and earnings, there was a decrease in TB payments for the treated cohorts relative
to the untreated, and an increase in earnings. Finally, we see that there was no effect of the reform
on income. The single mothers were, on average, able to work exactly enough to offset the loss in
TB payments, holding income constant.

To sum up, we find that the reform induced single mothers to spend more time away from home.
Depending on the relative quality of maternal care to alternative care and the complementarities
between quality of care and child market goods, this reduction in time at home could be either
positive or negative for the children. With this in mind, we turn to the effects of the reform on
children’s outcomes. Table 4 presents the baseline DinD estimates of the reform on children’s
school grades in junior high school.

Table 4. Difference-in-difference estimates of the reform on children’s school grades

(1) (2)
Dependent variable Mean singles ITT

untreated

GPA 3.59 -0.007***
(0.002)

Written exam 3.07 -0.006**
(0.002)

Notes: The propensity score matching procedure is done separately for each cohort, work-group, and closeness to
grandparents. The propensity scores are estimated using logistic regressions of mothers’ single status on all child and
mother pre-reform characteristics measured when a child was aged two: child’s gender and number of siblings and
mother’s age, years of education, non-Norwegian country of birth, and earnings. Controls include child’s gender and
number of siblings and mother’s age, years of education, non-Norwegian country of birth, and earnings. There are
105,448 observations for GPA and 99,335 for written exam. Robust standard errors in parentheses. *p<0.10, **p<0.05,
***p<0.01.

For the two outcomes, GPA and written exam, we find negative effects of the reform. The
average GPA for the untreated cohorts is 3.59. For each additional year of treatement, there is a drop
of 0.7% of a standard deviation in GPA for the treated cohorts (column 2).30 Thus, for the cohort
that was treated for seven years, average GPA dropped by 4.9% of a standard deviation compared
to the untreated cohorts. In section VII., after having studied mechanisms in more detail, we will
compare this estimate to other studies focusing on work-encouraging/discouraging welfare reforms.

The results indicate that the time effect of having mothers increasingly away from home as they
work more may have a negative impact on children. Recall that there is on average no income effect
of the reform for the families. The mothers increased their labor earnings just enough to offset
the decrease in TB payments. Thus, the negative reform effect on children cannot be explained by

30We have studied whether the effects vary by gender and find very similar effects for boys and girls.
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reductions in family income. In section VI., we present more evidence that reduced maternal care
may be an important explanation for the negative reform effect on children.

B. Graphical results

We now turn to a graphical analysis of the results in Section V.A. If we are to believe the negative
reform effects on children’s school grades, we need to be convinced that the common trend
assumption holds up. Figure 5 shows the average outcomes for GPA (figures to the left) and written
exam (figures to the right). The two upper figures show the average outcomes for children of single
mothers (solid line) and children of the matched comparison group of married mothers (dashed line).
We see that children of single mothers in general performed worse on both school grade outcomes
than children of married mothers. There was a slight upward trend in GPA across cohorts. After
the reform, however, children of single mothers started to lag further behind children of married
mothers. For the written exam, children of single mothers were increasingly falling behind children
of married mothers for the more affected cohorts.

The lower two figures better illustrate the common trend assumption and the differences between
children of single and married mothers. For the untreated cohorts, that were not affected by the
reform, children of single mothers scored around 20% of a standard deviation lower on GPA than
children of married mothers. The common trend assumption holds: It is stable for the untreated
cohorts. Then there were a divergence for the treated cohorts, and for the most exposed cohort the
difference is about 24% of a standard deviation. For the written exam, the common trend assumption
also holds, and we see a divergence from about 15% of a standard deviation to about 23% of a
standard derivation. Corresponding figures for mothers’ outcomes are shown in Table A.1 in the
Appendices.
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Figure 5. Children’s school grades
Notes: The upper two figures show the average outcome (grade point average and written exam, respectively) for
children of single mothers (solid line) versus children of the matched comparison group of married mothers (dashed
line). The lower two figures show the corresponding differences between children of single mothers and the matched
comparison group of married mothers with a 95% confidence interval. We have kept the y-axis similar for both outcomes
to highlight that the average outcomes vary accross different types of school grade measures. The vertical line indicates
the first cohort of mothers and children that is affected by the reform.

C. Robustness checks

In this section, we probe the stability of the baseline estimates to alternative specifications. We
conclude that the estimated negative effects on children’s school grades are remarkably robust to a
large number of alternative specification checks.

In Table A.2, we present estimates of children’s school grades for a sample consisting solely of
single mothers. The sample of single mothers is split by pre-reform take-up of TB when a child was
aged two. Single mothers receiving TB when a child was aged two constitute a treatment group.
Single mothers not receiving TB when a child was aged two constitute a comparison group. Using
only single mothers and their children in the DinD set-up eliminates the risk of diluting the reform
effects with single-mother-specific trends that are not common to married mothers. Unfortunatley,
we do not have take-up rates for untreated cohorts (children aged two in 1998-1991), so the analysis
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is done for treated cohorts only (children aged two in 1992-1997).31 The estimates (column 2)
in Table A.2 are similar in magnitude to the baseline estimates in Table 4. This indicates that
the estimated negative effects on children’s school grades are not driven by differences in trends
between single mothers and the matched control group of married mothers. The estimates in Table
A.2 are not statistically significant. Finding less significance is, however, expected: Due to lack of
information on untreated cohorts, there is less variation in the data.

As another robustness check, we perform a fixed effect analysis on a subsample of single and
married mothers that had multiple children over the sample period. This exercise allows us to
control for characteristics of the mothers that were constant across time, like preferences for work
and child care. For identification, we exploit variation in exposure to the reform between siblings.
The results are shown in Table A.3, panel A. The estimated reform effect on GPA is negative,
while the estimated reform effect on the written exam is positive (column 2). However, none of
the estimates are statistically significant. We also conduct a fixed effects analysis using a matched
comparison group of married mothers with multiple children. For this analysis, we match single
mothers to married mothers based on child and mother characteristics measured the year the oldest
child was aged two. We follow the exact same matching procedure as outlined in section IV.B.. The
estimated effects of this exercise are small and insignificant, see Table A.3, panel B. Not controlling
for mother fixed effects in the estimations (i.e. estimating the DinD model using a linear probability
model) also produces estimates that are small and insignificant (results not shown). We interpret
this as finding no effects of the reform on children’s school grades for the subsample of single
mothers that have multiple children. Single mothers with multiple children are a distinct group
of single mothers. These mothers were more dependent on TB benefits and worked less than the
average single mothers. In addition, they were not able to offset the losses they experienced in
TB payments due to the reform by increasing their labor earnings. If reduced maternal care is an
important mechanism that explains the negative effect we find on children’s school grades for the
main specification, finding no effect in a subsample that to a lesser extent increases their labor
supply is as expected.

Furthermore, we test the stability of the baseline estimates to multiple sample restrictions. For
these restricted subsamples, we match single mothers to married mothers using the exact same
matching procedure as outlined in section IV.B.. First, we estimate the reform effect on children’s
school grades for a subsample of children that had no younger siblings the final year of junior high
school (at age 16).32 From Table A.4, panel A, we see that our results hold up for this subsample.

31The data on TB is only available from 1992.
32We perform this exercise to show that the reform effects are not driven by a cash-for-care subsidy, introduced

in 1998 and 1999, to families with children aged one and two who did not (or did only partly) make use of publicly
subsidized daycare centers. The cash-for-care subsidies reduced mothers’ labor market participation (Naz, 2004;
Schøne, 2004; Drange and Rege, 2013). Even though cash-for-care could not be received for children in the cohorts
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Second, we exclude teenage mothers from the main sample. The reason for this exclusion is that
teenage mothers differed from older mothers along multiple dimensions (they were, for instance,
more likely to live with their parents), and we want to make sure that our results are not driven
by this particular group of mothers. We see from Table A.4, panel B, that the estimated effects
of the reform for this subsample are very similar to the baseline estimates. Third, we exclude
non-Norwegian born mothers from the main sample. As Table A.4, panel C shows, the results hold
up also for this subsample. Thus, the results cannot be attributed to foreign born mothers and their
children.

Also, we test the stability of the baseline estimates to alternative matching procedures. First,
we do the propensity score matching procedure separately for each cohort. Unlike in the main
specification, we do not condition on matching within each work-group of mothers when a child
was aged two, or for whether the children’s grandparents lived close to the mothers when a child
was aged two. This matching procedure gives a matched control group of one married mother per
single mother in a given cohort. The results from this exercise are similar to the baseline estimates,
see Table A.5, panel A. Second, we do the propensity score matching procedure on the full sample
(not within cohort, work-group, or whether grandparents lived close). This matching procedure
gives a matched control group of one married mother per single mother. To reduce the risk of
having uneven numbers of single and married mothers per cohort, we include cohort dummies in
addition to the pre-reform characteristics in the estimation of the propensity scores. The results of
this exercise are found in Table A.5, panel B. It is reassuring to find that the baseline estimates are
robust to the choice of matching procedure.

We also analyze treatment effects by year of birth. Table A.6 shows a pattern consistent with the
reform. There are no effects for the untreated cohorts (children aged two in 1989 and 1990) relative
to the cohort aged two in 1988. For GPA, the estimates are negative for the treated cohorts, and
relatively large and borderline statistically significant for the cohorts that were treated for six and
seven years (children aged two in 1996 and 1997, respectively). For the written exam, the estimates
turn negative for the cohorts that were treated for six and seven years, and the largest effect is found
for the cohort that was exposed for seven years. It is important to note that this model is expected to
have higher standard errors than the baseline DinD model presented in Equation (1).

Furthermore, we run a placebo test. Mothers that earned more than about 195,000 NOK (in
1998 prices) pre-reform when their child was aged two were not affected by the reform as they were
not eligible for TB, and thus are excluded from the main sample (see IV.B.). For these mothers, we
expect there to be no reform effects. Indeed, Table A.7 shows that this holds: There is no effect of

of this study, these children may have been indirectly affected by having younger siblings. Note that cash-for-care
did not target single mothers in particular. Heterogeneous cash-for-care responses in regard to education and earnings
levels (Naz, 2004; Drange and Rege, 2013), however, indicate that its impact on single and married mothers may differ.
Reassuringly, the results from this exercise are similar to the main results.
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the reform on any of the children’s school grade outcomes for this subsample of mothers. This is
reassuring since, if there were other reasons (apart from the reforms) why we find diverging trends
in outcomes between children of single and married mothers, they would be likely to show up also
for this subsample.

As a final check that our estimated effects are not driven by diverging trends between children
of single and married mothers, we conduct a permutation test. We randomly select a group of
married mothers that is of the same size as our true treatment group of single mothers. This group
of married mothers is matched to other married mothers using the exact same matching procedure
as outlined in section IV.B.. For this placebo sample, we then estimate reform effects on children’s
school grades. We repeat this exercise a thousand times. Figure A.2 shows the estimated effects
on children’s GPA and written exam from these one thousand draws. The placebo estimates are
distributed around zero as is expected given that there should be no reform effects on subsamples
of married mothers. Furthermore, Figure A.2 shows that our estimates of the main results are far
outside the distribution of the placebo estimates.

VI. Possible Mechanisms

A. Mothers’ pre-reform attachment to the labor market

To shed light on the reason why we find negative effects of the reform on children’s school grades,
we study mothers’ repsonses to the reform in more detail. As discussed in section II.B., theory
predicts systematic heterogeneity in mothers’ responses to the reform. Single mothers who did
not work pre-reform may have struggled to find work and they may have experienced a decrease
in income due to reductions in TB payments. Single mothers working part time at less than 50%
pre-reform may have increased their hours of work to maintain eligibility status for TB. If they
succeeded, their income is likely to have increased, at least until the time-limit for receiving TB
expired. Single mothers working full time or part time at more than 50% pre-reform continued to
be eligible for TB and experienced an increase in TB payments due to the reform. These mothers
may have chosen to decrease their hours of work until the time limit for TB expired. (Mogstad
and Pronzato, 2012). Heterogenity in the reform responses by these different groups of mothers
maps into diverse predicted impacts on their children. Thus, analysing this heterogenity is useful for
understandig the underlying mechanisms for finding negative average reform effects on children’s
outcomes.

We modify the DinD model presented in Equation (1) and include interaction variables between
the treatment variable and mothers’ pre-reform labor market attachment when the child was aged
two. The results of this excersice are presented in Table 5. Column 2 displays the estimated reform
effects for mothers who did not work pre-reform when their child was aged two. Column 3 displays
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the estimated additional reform effect for mothers who worked part time at less than 50% pre-reform
when their child was aged two. Thus, the total reform effects for these mothers are the sum of
column 1 and column 2. Column 3 displays the estimated reform effects for mothers who work full
time or part time at more than 50% pre-reform when their child was aged two but earned less than
the threshold for being eligible for TB. The total reform effects for these mothers are the sum of
column 1 and column 3.

From Table 5, we see that single mothers not working pre-reform experienced a significantly
lager drop in TB take-up and payments compared to single mothers working pre-reform. This is
as expected since these mothers were more dependent on TB pre-reform. Turning to labor supply,
we see an increase in work and labor earnings for all three groups. Interestingly, the increase in
labor earnings is not statistically different between the groups, nor is the increase in full-time or
part-time work. Single mothers working full time or part time at more than 50% pre-reform were,
however, significantly less likely to start working compared to single mothers not working. This
is as expected given that these mothers were already active in the labor market. It is important to
note that finding similar labor market responses across the groups of mothers is not inconsistent
with the theory outlined in section II.B.. It may simply indicate that the reduction in time limit
for TB receipt is an important restriction that increased labor supply for all groups. Finally, there
is no income effect for any of the three groups. If anything, the income effect is slightly positive
(though not statistically significant) for mothers working more than 50% pre-reform. It may appear
puzzling that single mothers not working pre-reform do not experience a drop in income given that
they experience a significantly larger drop in TB payments compared to the other mothers. Recall,
however, that our income measure includes other state welfare benefits, such as disability benefits
and social assistance payments (see section III.). Thus, our finding indicates that single mothers not
working pre-reform increased their take-up of these other benefits when they became ineligible for
TB (this is also consistent with Johnsen and Reiso (2017) who find significant benefit substitution
effects of the reform).
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Table 5. Effects of mothers’ pre-reform work status: mothers’ outcomes

(1) (2) (3) (4)
Dependent variable Mean singles ITT ITT* ITT*

untreated Working <50% Working >50%

Years of TB take-up 2.31 -0.202*** 0.034*** 0.094***
when child is 6-10 (max: 5) (0.007) (0.009) (0.009)

Years of work 3.28 0.047*** -0.017 -0.036***
when child is 6-10 (max: 5) (0.008) (0.011) (0.010)

Years of working >50% 2.88 0.038*** -0.002 -0.019*
when child is 6-10 (max: 5) (0.008) (0.011) (0.010)

Years of full-time work 1.96 0.015** 0.007 0.018
when child is 6-10 (max: 5) (0.007) (0.010) (0.011)

Years of ongoing education 0.53 -0.003 -0.002 0.003
when child is 6-10 (max: 5) (0.004) (0.006) (0.006)

Average yearly TB payments 20,434 -1,877*** 565*** 1,317***
when child is 6-10 (77) (103) (95)

Average yearly earnings 105,751 1,425*** -223 -94
when child is 6-10 (320) (463) (489)

Average yearly income 130,519 21 -33 846*
when child is 6-10 (300) (435) (462)

Notes: The estimate ITT measures the effect of the reform for mothers who did not work when a child was aged two. The
interaction estimate in column3 ((ITT*(Working <50%)) measures the additional reform effect for mothers who worked
less than 50% when a child was aged two. The interaction estimate in column 4 (ITT*(Working >50%) measures the
additional reform effect for mothers who work more than 50% but less than threshold for receiving TB when a child
was aged two. The propensity score matching procedure is done separately for each cohort, work-group, and closeness
to grandparents. The propensity scores are estimated using logistic regressions of mothers’ single status on all child
and mother pre-reform characteristics measured when the child is aged two: child’s gender and number of siblings and
mother’s age, years of education, non-Norwegian country of birth, and earnings. Controls included child’s gender and
number of siblings and mother’s age, years of education, non-Norwegian country of birth, and earnings. There are
105,448 observations. Robust standard errors in parentheses. *p<0.10, **p<0.05, ***p<0.01.

To sum up, we do not find much heterogeneity in either labor market responses to the reform or
in income for the three groups of mothers. Thus, we should not expect to find much heterogenity
with regard to children’s outcomes either. As shown in Table 6, there are no significant differences
in children’s responses to the reform across the three groups of mothers. If anything, children of
mothers that were working pre-reform seem to be somewhat more affected than children of mothers
not working pre-reform, but the differences are not significant.
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Table 6. Effects of mothers’ pre-reform work status: children’s school grades

(1) (2) (3) (4)
Dependent variable Mean singles ITT ITT* ITT*

untreated Working <50% Working >50%

GPA 3.59 -0.003 -0.007 -0.005
(0.004) (0.005) (0.006)

Written exam 3.07 -0.001 -0.007 -0.009
(0.004) (0.006) (0.006)

Notes: The estimate ITT measures the effect of the reform for mothers who did not work when a child was aged two. The
interaction estimate in column 3 (ITT*(Working <50%)) measures the additional reform effect for mothers who worked
less than 50% when a child was aged two. The interaction estimate in column 4 (ITT*(Working >50%) measures the
additional reform effect for mothers who worked more than 50% but lesss than threshold for receiving TB when a child
was aged two. The propensity score matching procedure is done separately for each cohort, work-group, and closeness
to grandparents. The propensity scores are estimated using logistic regressions of mothers’ single status on all child
and mother pre-reform characteristics measured when the child was aged two: child’s gender and number of siblings
and mother’s age, years of education, non-Norwegian country of birth, and earnings. Controls included child’s gender
and number of siblings and mother’s age, years of education, non-Norwegian country of birth, and earnings. There
were 105,488 observations for GPA and 99,335 for written exam. Robust standard errors in parentheses. *p<0.10,
**p<0.05, ***p<0.01.

This exercise supports the theory that reduced maternal care may be an important mechanism
that explains the negative reform effect we observe for children: There is no income effect for any
of the groups, and, on average, all mothers increased their labor supply.

B. Alternative care

As discussed in section II.C., the type and quality of alternative care compared to maternal care
is key to understand the reform effects on children. In this section, we first study heterogeneity in
child responses by access to informal care (child care by grandparents) and then the reform effect
on formal after-school-care usage.

Informal care may be substituted for maternal care if mothers have access to an informal
network that can help with child care. For mothers without access to informal care, self-care may be
substituted for maternal care, at least for the older children in our sample. If informal care is superior
to self-care, we expect to find stronger negative effects of the reform on children of mothers without
access to informal care. To analyze the effect of access to informal care, we modify the DinD model
presented in Equation (1) and include an interaction variable between the treatment variable and a
dummy variable for whether any of the grandparents (both mother’s and father’s side) lived close to
the child when the child was aged two (pre-reform).33 Thus, we use closeness to grandparents as
a proxy for access to informal care. The results are presented in Table 7. Column 2 displays the
estimated reform effects for children of single mothers who had at least one grandparent who lived

33We find similar effects if we only condition on having grandparents on the mother’s side living close by.

31



close by. Column 3 displays the estimated additional reform effect for children of single mothers
who did not have any grandparents who lived close by. As column 3 shows, there is a stronger
negative effect on GPA for children with no grandparents who lived close by. For written exam,
the additional estimated effect for these children is negative (although not statistically significant).
These findings support the theory that reductions in maternal care is a mechanism for why we find
negative reform effects on children. Note also that our results are suggestive of both informal care
and self-care being inferior to maternal care, as there are negative reform effects for both groups of
children.

Table 7. Effects by access to network (grandparents): children’s school grades

(1) (2) (3)
Dependent variable Mean singles ITT ITT*

untreated No grandparents

GPA 3.59 -0.004* -0.012**
(0.003) (0.006)

Written Exam 3.07 -0.005* -0.003
(0.003) (0.006)

Notes: The estimated ITT measures the effect of the reform for children of mothers who lived in the same municipality
as at least one of the grandparents of their children (either mother’s or father’s side) when a child was aged two. The
interaction estimate (ITT*(No grandparents)) measures the effect of the reform for children of mothers who did not live
in the same municipality as at least one of the grandparents of their child (either mother’s or father’s side) when a child
was aged two. The propensity score matching procedure is done separately for each cohort, work-group, and closeness
to grandparents. The propensity scores are estimated using logistic regressions of mothers’ single status on all child
and mother pre-reform characteristics measured when a child is aged two: child’s gender and number of siblings and
mother’s age, years of education, non-Norwegian country of birth, and earnings. Controls included child’s gender and
number of siblings and mother’s age, years of education, non-Norwegian country of birth, and earnings. There were
105,448 observations for GPA and 99,335 for written exam. Robust standard errors in parentheses. *p<0.10, **p<0.05,
***p<0.01.

Furthermore, we analyze the effect of the reform on formal after-school-care usage. If the reform
reduced mothers’ time spent on maternal care, it is likely that the reform led to an increase in formal
after-school-care usage. From the data, we know whether a family received tax deductions for
formal child care, but we cannot indentify for which child the family received these deductions (see
III. for details). Thus, to isolate the reform effect on formal after-school-care usage (and separate
formal pre-school-care usage), we exclude children with younger siblings from the sample. In line
with expectations, Table 8 shows that there was an increase in usage of formal after-school care
when a child was 6-10 years old. Taken together, the increase in formal after-school care usage due
to the reform and the negative reform effect on children’s school grades suggest that the quality of
formal after-school care could be inferior to maternal care.
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Table 8. Difference-in-difference estimates of the reform on formal after-school-care usage

(1) (2)
Dependent variable Mean singles ITT

untreated

Years of after-school-care usage 3.46 0.014**
when a child is 6-10 (max:5) (0.007)

Notes: The sample consists of children with no younger siblings at age 16. The propensity score matching procedure is
done separately for each cohort, work-group, and closeness to grandparents. The propensity scores are estimated using
logistic regressions of mothers’ single status on all child and mother pre-reform characteristics measured when a child
is aged two: child’s gender and number of siblings and mother’s age, years of education, non-Norwegian country of
birth, and earnings. Controls included child’s gender and number of siblings and mother’s age, years of education,
non-Norwegian country of birth, and earnings. There are 36,044 observations. Robust standard errors in parentheses.
*p<0.10, **p<0.05, ***p<0.01.

C. Marriage and fertility

We define treatment (single) and control group (married) when a child was aged two, and we study
mothers’ outcomes when a child was aged 6-10. This means that mothers could have changed single
status as a response to the reform by the time we measure their outcomes. Another response to
the reform could be to have more or fewer children. By having another child, single mothers may
have remained eligible for transtional benefits after the reform. From Table 9, we see that there is
a small effect of the reform on changing single status; for the most affected cohort of the sample
that was treated for seven years, the likelihood of remarrying increased by two percentage points
compared to the untreated cohorts. There is also some evidence that the reform affected fertility,
but this effect is very small. If having a remarried mother or more siblings had a negative effect on
children’s school grades, this could be part of the explanation for finding negative reform effects on
children’s educational performance. However, given that the literature typically finds that marrying
has positive effects and divorce has negative effects on children (Bharadwaj, 2015), and that there is
no relationship between family size and educational attainment (Black, Devereux, and Salvanes,
2005), these small effects are unlikely to be main explanations for our findings.
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Table 9. Effects of the TB reform on single status and fertility

(1) (2)
Dependent variable Mean singles ITT

untreated

Single when child is 10 0.55 -0.003**
(0.001)

No. children when child is 10 2.17 0.005***
(0.002)

Notes: Mothers with uncertain status (neither single nor married) when child is aged 10 are excluded in the single
status analysis. The propensity score matching procedure is done separately for each cohort, work-group, and closeness
to grandparents. The propensity scores are estimated using logistic regressions of mothers’ single status on all child
and mother pre-reform characteristics measured when a child was aged two: child’s gender and number of siblings and
mother’s age, years of education, non-Norwegian country of birth, and earnings. Controls included child’s gender and
number of siblings and mother’s age, years of education, non-Norwegian country of birth, and earnings. There are
101,464 observations for Single when child is 10 and 105,448 for No. children when child is 10. Robust standard errors
in parentheses. *p<0.10, **p<0.05, ***p<0.01.

VII. Comparisons to other studies

For the cohort most extensively exposed to the reform (from age 6 to 10), we find a drop in GPA of
4.9% of a standard deviation compared to the untreated cohorts. This is a modest effect. However
the fact that the effect is significantly negative means that it is unlikely that the reform had any
positive impacts on the children. How can we relate the positive findings on children’s educational
performance in Miller and Zhang (2009, 2012) to our finding of negative effects? The authors find
an overall reform effect of around 5-10% of a standard deviation in math test scores in the fourth
grade. They cannot link their data to mothers’ responses and thereby dig into possible mechanisms.
Therefore, it is difficult to conduct a direct comparison of their studies to ours. However, there are
other studies from the US suggesting that the US reform was more successful than the Norwegian
reform in increasing income and raising single mothers out of poverty. In the Norwegian case,
the negative effect of the reform on children’s educational performance seems to be associated
with less parental time with children. In addition, we do not find a positive income effect for the
involved mothers. Thus, the Norwegian case is likely to be informative about subgroups in the US
and elsewhere who respond to work-encouraging welfare reforms by substituting time at home for
time at work and do not experience an income effect.

To study the reliability of the magnitude of our estimated effect on children’s grades, we
compare our estimates with another study that have also looked at changes in maternal care.
Bettinger, Hægeland, and Rege (2014) analyse the effects on school grades of having mothers
more present at home when the children were around 10 years old, using a reform in Norway
(cash-for-care) that gave mothers incentives to stay more at home with younger children, indirectly
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affecting older siblings. They find that a 6% drop in labor force participation of mothers when
children were aged 10 increased GPA by 3% of a standard deviation. Recall that our estimated
reform effect on GPA is a reduction of 0.7% of a standard deviation. For the cohort most heavily
exposed to the reform (from age 6 to 10), this corresponds to a drop in GPA of 4.9% of a standard
deviation compared to the untreated cohorts. The corresponding estimated increase of mothers
working full time for this cohort is 7.7 %. Thus, our GPA estimate is in the same range as the
finding by Bettinger et al. (2014).

VIII. Conclusion

Investigating the effects of a work-encouraging welfare reform targeted at single mothers in Norway,
we find a moderate reduction in educational performance for children of single mothers. Using
the rich administration data available, we disentangle the likely mechanisms through which this
negative effect may work, namely that mothers reduced their time spent on maternal care as they
increased their time in the labor market. In line with this mechanism, we find an increased use of
formal after-school care due to the reform and stronger negative effects for children of mothers who
did not have access to informal networks that could have helped with child care (proxied by access
to grandparents). This implies that the alternative care for these children (formal after-school care,
informal care, or unsupervised time at home) was not a perfect substitute for mothers’ care.

An interesting avenue for future research is whether work-encouraging welfare reforms affect
mothers’ health. For instance, difficulties combining work with sole responsibility for children
could affect mother’s health and levels of stress, which in turn could influence children (Berger,
Hill, and Waldfogel, 2005). For this paper, we do not have access to health data, so we cannot study
this potential mechanism.

35



References

ALESINA, A., AND P. GIULIANO (2013): “Family Ties,” Handbook of Economic Growth, 2, 177.
ANDERSEN, A., E. BIRKELAND, J. EPLAND, AND M. I. KIRKEBERG (2002): “The Economic

Welfare of Welfare Recipients,” Reports 2002/20, Statistics Norway.
BAKER, M., J. GRUBER, AND K. MILLIGAN (2008): “Universal Child Care, Maternal Labor

Supply, and Family Well Being,” Journal of Political Economy, 116(4), 709–745.
BAKKEN, A., AND J. I. ELSTAD (2012): “Too Big Expectations? The Knowledge Promotion

Reform and Grade Inequalities in Elementary School,” NOVA Report 2012/7, Norwegian Social
Research.

BECKER, G. (1981): A Treatise on the Family. Cambridge, Harvard University Press.
BERGER, L. M., J. HILL, AND J. WALDFOGEL (2005): “Maternity Leave, Early Maternal Employ-

ment and Child Health and Development in the US,” Economic Journal, 115(501), 29–47.
BETTINGER, E., T. HÆGELAND, AND M. REGE (2014): “Home with mom: the effects of stay-at-

home parents on childrens long-run educational outcomes,” Journal of Labor Economics, 32(3),
443–467.

BHARADWAJ, P. (2015): “Impact of Changes in Marriage Law Implications for Fertility and School
Enrollment,” Journal of Human Resources, 50(3), 614–654.

BLACK, S., P. DEVEREUX, AND K. G. SALVANES (2005): “The More the Merrier? The Effect of
Family Size and Birth Order on Children’s Education,” Quarterly Journal of Economics, 120(2).

BLACK, S. E., P. J. DEVEREUX, K. V. LØKEN, AND K. G. SALVANES (2014): “Care or cash?
The effect of child care subsidies on student performance,” Review of Economics and Statistics,
96(5), 824–837.

BLANK, R. M. (2002): “Evaluating Welfare Reform in the United States,” Journal of Economic
Literature, 40(4), 1105–1166.

CARD, D., AND R. M. BLANK (2008): “The Changing Incidence and Severity of Poverty Spells
among Female-headed Families,” American Economic Review, 98(2), 387–391.

CARNEIRO, P., K. V. LØKEN, AND K. G. SALVANES (2015): “A flying start? Maternity Leave
Benefits and Long Run Outcomes of Children,” Journal of Political Economics, 123, 365–412.

CROMPTON, R., AND F. HARRIS (1998): “Explaining Women’s Employment Patterns: Orientations
to Work’ Revisited,” British Journal of Sociology, 49(1), 118–136.

DAHL, G., AND L. LOCHNER (2012): “The Impact of Family Income on Child Achievement:
Evidence from the Earned Income Tax Credit,” American Economic Review, 102(5), 1927–56.

DAHL, G., K. V. LØKEN, AND M. MOGSTAD (2014): “Peer Effects in Program Participation,”
American Economic Review, 104, 2049–2074.

DAHL, G., K. V. LØKEN, M. MOGSTAD, AND K. V. SALVANES (2013): “What Is the Case for
Paid Maternity Leave?,” Working Paper 19595, National Bureau of Economic Research.

DAHL, G. B., A. R. KOSTØL, AND M. MOGSTAD (2014): “Family Welfare Cultures,” Quarterly
Journal of Economics, 129(4).

DANZIGER, S., M. CORCORAN, S. DANZIGER, AND C. M. HEFLIN (2000): “Work, Income, and
Material Hardship after Welfare Reform,” Journal of Consumer Affairs, 34(1), 6–30.

DOLTON, P., AND J. A. SMITH (2011): “The Impact of the UK New Deal for Lone Parents on
Benefit Receipt,” Discussion Paper Series, IZA No. 5491.

DRANGE, N., T. HAVNES, AND A. M. SANDSØR (2016): “Kindergarten for all: Long run effects
of a universal intervention,” Economics of Education Review, 53, 164–181.

36



DRANGE, N., AND M. REGE (2013): “Trapped at Home: The Effect of Mothers’ Temporary Labor
Market Exits on their Subsequent Work Career,” Labour Economics, 24, 125–136.

DUNIFON, R., A. KALIL, AND S. K. DANZIGER (2003): “Maternal Work Behavior under Welfare
Reform: How Does the Transition From Welfare to Work Affect Child Development?,” Children
and Youth Services Review, 25(1-2), 55–82.

FERNÁNDEZ, R. (2013): “Cultural Change as Learning: The Evolution of Female Labor Force
Participation over a Century,” American Economic Review, 103(1), 472–500.

FERNÁNDEZ, R., AND A. FOGLI (2009): “Culture: An Empirical Investigation of Beliefs, Work,
and Fertility,” American Economic Journal: Macroeconomics, 1(1), 146–177.

FINN, D., AND R. GLOSTER (2010): “Lone Parent Obligations. A Review of Recent Evidence on
the Work-related Requirements within the Benefit Systems of Different Countries,” Department
for Work and Pensions, Research Report No. 632.

GROGGER, J., L. A. KAROLY, AND J. GROGGER (2009): Welfare Reform: Effects of a Decade of
Change. Harvard University Press.

HAALAND, V. F., M. REGE, K. TELLE, AND M. VOTRUBA (2013): “The Intergenerational
Transfer of the Gender Gap in Labor Force Participation,” CESifo Working Paper 4489.

HAVNES, T., AND M. MOGSTAD (2011a): “Money for Nothing? Universal Child Care and Maternal
Employment,” Journal of Public Economics, 95(11), 1455–1465.

(2011b): “No Child Left Behind: Subsidized Child Care and Children’s Long-Run
Outcomes,” American Economic Journal: Economic Policy, 3(2), 97–129.

JOHNSEN, J. V., AND K. H. REISO (2017): “Economic Impacts of Workfare reforms for Single
Mothers: Benefit Substitution and Labour Supply Responses,” Discussion paper, University of
Bergen Working Paper.

KAUSHAL, N., Q. GAO, AND J. WALDFOGEL (2007): “Welfare Reform and Family Expenditures:
How Are Single Mothers Adapting to the New Welfare and Work Regime?,” Social Service
Review, 81(3), 369–396.

KNOEF, M., AND J. C. VAN OURS (2016): “How to stimulate single mothers on welfare to find a
job: evidence from a policy experiment,” Journal of Population Economics, pp. 1–37.

LØKEN, K. V., M. MOGSTAD, AND M. WISWALL (2012): “What Linear Estimators Miss: The
Effects of Family Income on Child Outcomes,” American Economic Journal: Applied Economics,
4(2), 1–35.

MILLER, A. R., AND L. ZHANG (2009): “The Effects of Welfare Reform on the Academic Perfor-
mance of Children in Low-Income Households,” Journal of Policy Analysis and Management,
28(4), 577–599.

(2012): “Intergenerational Effects of Welfare Reform on Educational Attainment,” Journal
of Law and Economics, 55(2), 437–476.

MOFFITT, R. A. (2003): “The Negative Income Tax and the Evolution of U.S. Welfare Policy,”
Journal of Economic Perspectives, 17(3), 119–140.

(2007): “Welfare Reform: The US Experience,” Swedish Economic Policy Review, 14(2),
11–47.

MOGSTAD, M., AND C. PRONZATO (2012): “Are Lone Mothers Responsive to Policy Changes?
Evidence from a Workfare Reform in a Generous Welfare State,” Scandinavian Journal of
Economics, 114(4), 1129–1159.

NAZ, G. (2004): “The Impact of Cash-benefit Reform on Parents Labour Force Participation,”
Journal of Population Economics, 17(2), 369–383.

37



OCHEL, W. (2005): “Hartz IV -Welfare to Work in Germany,” Report 2/2005, CESifo.
PAXSON, C., AND J. WALDFOGEL (2003): “Welfare Reforms, Family Resources, and Child

Maltreatment,” Journal of Policy Analysis and Management, 22(1), 85–113.
REGE, M., AND I. F. SOLLI (2013): “The Impact of Paternity Leave on Fathers Future Earnings,”

Demography, 50(6), 2255–2277.
ROSENBAUM, P. R., AND D. B. RUBIN (1985): “Constructing a control group using multivariate

matched sampling methods that incorporate the propensity score,” The American Statistician,
39(1), 33–38.

SCHØNE, P. (2004): “Labour Supply Effects of a Cash-for-care Subsidy,” Journal of Population
Economics, 17(4), 703–727.

38



Appendices

Table A.1. Pre-reform characteristics of mothers

(1) (2)
Means (Sd) Single mothers Married mothers

Age 27.01 30.55
(5.45) (4.84)

Years of education 10.74 11.87
(1.75) (2.22)

Work 0.42 0.71
(0.49) (0.45)

Earnings NOK(1998) 61,294 111,068
(79,280) (89,872)

Number of children 1.56 2.10
(0.84) (0.98)

Teenage mother 0.14 0.02
(0.35) (0.12)

Non-Norwegian 0.05 0.07
country of birth (0.22) (0.25)

TB take-up 0.70 0.02
(0.22) (0.25)

Divorced/widowed 0.20 0.03
(0.40) (0.17)

At least one grandparent 0.75 0.67
live close (0.43) (0.47)
(both father’s and mother’s side)

Notes: The sample is split such that the single mothers are neither married nor cohabiting with the fathers of any of
their children when the children were aged two. Characteristics are measured in the year the children turned two years
old. Mothers take-up shares of TB are calculated for the cohorts aged two in 1992-1997 (data only available from
1992). 100 NOK equals approx. 10 EUR and 12 USD.
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Table A.2. Single mothers not receiving TB pre-reform as a comparison group: children’s
school grades

(1) (2)
Dependent variable Mean treated singles ITT

1990-cohort

GPA 3.56 -0.004
(0.007)

Written exam 3.05 -0.006
(0.007)

Notes: Data on TB take-up is only availible from 1992. Thus, the sample only includes cohorts aged two in 1992 to
1997. Controls include child’s gender and number of siblings and mother’s age, years of education, non-Norwegian
country of birth, and earnings. There are 33,553 observations (25,414 treated) for GPA and 31,184 (23,184 treated) for
written exam. Robust standard errors in parentheses. *p<0.10, **p<0.05, ***p<0.01.

Table A.3. Fixed effects: children’s school grades

(1) (2)
Dependent variable Mean singles ITT

untreated

A: Unmatched comparison group
GPA 3.43 -0.004

(0.005)

Written exam 2.91 0.005
(0.006)

B: Matched comparison group
GPA 3.43 0.001

(0.007)

Written exam 2.91 0.003
(0.008)

Notes: Controls include child’s gender and number of siblings and mother’s age, years of education, non-Norwegian
country of birth, and earnings. Robust standard errors in parentheses. *p<0.10, **p<0.05, ***p<0.01. Panel B: The
propensity score matching procedure is done separately for each cohort, work-group, and closeness to grandparents.
The propensity scores are estimated using logistic regressions of mothers’ single status on all child and mother pre-
reform characteristics measured when the oldest child was aged two: child’s gender and number of siblings and
mother’s age, years of education, non-Norwegian country of birth, and earnings. For A, there are 208,077 observations
(8,275 singles) for GPA and 199,779 (7,527 singles) for written exam. For B, there are 17,015 observations (8,275
singles) for GPA and 15,801 (7,527 singles) for written exam.



Table A.4. Sample restrictions: children’s school grades

(1) (2)
Dependent variable Mean singles ITT

untreated

A: No younger siblings (at age16)
GPA 3.59 -0.007*

(0.004)

Written exam 3.09 -0.006
(0.004)

B: Teenage mothers excluded
GPA 3.62 -0.006**

(0.003)

Written exam 3.11 -0.007**
(0.003)

C: Norwegian born mothers only
GPA 3.58 -0.005**

(0.002)

Written exam 3.06 -0.006**
(0.002)

Notes: The propensity score matching procedure is done separately for each cohort, work-group, and closeness to
grandparents. The propensity scores are estimated using logistic regressions of mothers’ single status on all child and
mother pre-reform characteristics measured when the oldest child is aged two: child’s gender and number of siblings
and mother’s age, years of education, non-Norwegian country of birth, and earnings. Controls include child’s gender
and number of siblings and mother’s age, years of education, non-Norwegian country of birth, and earnings. Robust
standard errors in parentheses. *p<0.10, **p<0.05, ***p<0.01. For A, there are 39,132 observations for GPA and
36,756 for written exam. For B, there are 89,460 observations for GPA and 84,285 for written exam. For C, there are
102,248 observations for GPA and 96,263 for written exam.



Table A.5. Alternative matching procedures: children’s school grades

(1) (2)
Dependent variable Mean singles ITT

untreated

A: Within cohort
GPA 3.59 -0.008***

(0.002)

Written exam 3.07 -0.008***
(0.002)

B: Unrestricted
GPA 3.59 -0.006***

(0.002)

Written exam 3.07 -0.008***
(0.002)

Notes: Controls include child’s gender and number of siblings and mother’s age, years of education, non-Norwegian
country of birth, and earnings. Robust standard errors in parentheses. *p<0.10, **p<0.05, ***p<0.01. Panel A:
The propensity score matching procedure is done separately for each cohort. The propensity scores are estimated
using logistic regressions of mothers’ single status on all child and mother pre-reform characteristics measured when
children were aged two: child’s gender and number of siblings and mother’s age, years of education, non-Norwegian
country of birth, and earnings. Panel B: The propensity score matching procedure is done for the full sample. The
propensity scores are estimated using a logistic regression of mothers’ single status on all child and mother pre-reform
characteristics measured when children were aged two: child’s gender and number of siblings and mother’s age, years
of education, non-Norwegian country of birth, and earnings, in addition to cohort dummies. For A, there are 105,448
observations for GPA and 99,400 for written exam. For B, there are 105,448 observations for GPA and 99,369 for
written exam.



Table A.6. Treatment by year of birth: children’s school grades

Dependent variable
(1) (2)

Linear treatment GPA Written exam

1989*Single mother 0.007 0.035
(0.028) (0.029)

1990*Single mother -0.022 -0.001
(0.027) (0.028)

1991*Single mother -0.031 0.007
(0.027) (0.028)

1992*Single mother -0.010 0.043
(0.026) (0.027)

1993*Single mother -0.034 0.020
(0.027) (0.027)

1994*Single mother -0.036 0.028
(0.027) (0.028)

1995*Single mother -0.027 0.014
(0.027) (0.028)

1996*Single mother -0.051* -0.009
(0.027) (0.028)

1997*Single mother -0.067** -0.061**
(0.027) (0.029)

Notes: The interaction terms (19XX*Single mother) are interactions between “children aged 2 in year 20XX” and
“having a single mother,” and measure yearly treatment effects relative to year 1988 (children aged two in 1988). The
propensity score matching procedure is done separately for each cohort, work-group, and closeness to grandparents.
The propensity scores are estimated using logistic regressions of mothers’ single status on all child and mother pre-
reform characteristics measured when children were aged two: child’s gender, number of siblings and mother’s age,
years of education, non-Norwegian country of birth, and earnings. Controls include child’s gender and number of
siblings and mother’s age, years of education, non-Norwegian country of birth, and earnings. Robust standard errors in
parentheses. *p<0.10, **p<0.05, ***p<0.01. There are 105,448 observations for GPA and 99,335 for written exam.



Table A.7. Placebo test: Mothers earning more than threshold for receiving TB pre-reform
and children’s school grades

(1) (2)
Dependent variable Mean singles ITT

untreated

GPA 4.06 0.010
(0.007)

Written exam 3.60 -0.002
(0.008)

Notes: The threshold for receiving transitional benefits pre-refom (when children were aged two) was about 195,000
NOK in 1998 prices. The propensity score matching procedure is done separately for each cohort, work-group, and
closeness to grandparents. The propensity scores are estimated using logistic regressions of mothers’ single status on
all child and mother pre-reform characteristics measured when children were aged two: child’s gender and number of
siblings and mother’s age, years of education, non-Norwegian country of birth, and earnings. Controls include child’s
gender and number of siblings and mother’s age, years of education, non-Norwegian country of birth, and earnings.
There are 9,192 observations for GPA and 8,858 for written exam. Robust standard errors in parentheses. *p<0.10,
**p<0.05, ***p<0.01.
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