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Family planning, fertility and abortion: evidence from a historical 
policy experiment
Jonas Cuzulan Hirani

The Danish Center for Social Science Research (VIVE), Copenhagen, Denmark

ABSTRACT  
A large literature considers family planning programs with a focus on birth 
control and finds that access reduces fertility. In this paper, I study the 
fertility effects of access to a Danish family planning program introduced 
in 1939 and designed as a political response to decades of declining 
fertility and widespread use of illegal abortions. I exploit variation in the 
timing of program implementation and use digitised data for Danish 
towns and counties from 1921 to 1947 to estimate the causal fertility 
effects using the synthetic control method. I find significant and positive 
non-marital fertility effects of program access but no effects on marital 
fertility. Suggestive evidence indicates that mothers, who in the absence 
of the program would have aborted illegally, now give birth and either 
adopt away or raise the child outside of marriage.
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1. Introduction

Economic and demographic research has a long-standing interest in fertility management and con
trol. An extensive literature considers the fertility effects of family planning programs (G. Miller & 
Babiarz, 2016). Today, family planning programs have approached global coverage (de Silva & 
Tenreyro, 2017) and research highlights the importance of family planning on world population 
growth (Bongaarts et al., 1990).1 Existing evidence considers family planning programs which 
offer services and information concerning contraceptive methods and fertility control with 
reductions in population growth and fewer unwanted births as policy targets.

This paper adds to the understanding of how public family planning programs can influence fer
tility in a historical context. In 1939, a Danish family planning program became part of the public 
health care sector and expanded from Copenhagen in two waves. In the first expansion wave in 
1939, the family planning program was introduced in the five largest towns in Denmark and two 
medium-sized towns (Sønderborg and Næstved) and in 1948 to universal coverage (Medical 
Reports for the Kingdom of Denmark, 1921–1947). The political background for the expansion 
of the family planning program was declining fertility through the early part of the twentieth 
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century and the program became an instrument to increase fertility (The Population Commission, 
1938). This paper’s main contribution is to estimate the impact of a family planning program with 
the objective of increasing fertility (opposite to most family planning programs) at a point in history 
without contraceptives. The results of this paper have policy relevance in developing countries 
where the uptake of contraceptives is low and where pregnancies outside of marriages are 
stigmatised.

In this paper, I analyse the non-marital and marital fertility effects of the 1939 family planning 
program in Denmark. I digitise historical data for Danish towns and counties to construct a panel 
dataset with yearly observations on the number of live births in and outside of marriage covering 
1921–1947. To examine the fertility effects of the program, I use the synthetic control method 
(Abadie et al., 2010, 2015; Abadie & Gardeazabal, 2003). I use the first expansion wave in 1939 
as a natural experiment. However, as the top five largest towns in Denmark were all treated and 
none of the control towns represent suitable comparisons, I focus on the two treated medium- 
sized towns and 25 suitable control towns.

I find that access to the family planning program had an impact on fertility. However, the impact 
differed as intended across marital status of the mother: the non-marital birth rate increased while 
the marital birth rate was unchanged in response to program access. I explore two potential 
explanations: the results may either be driven by pregnant (unmarried) women from neighbouring 
towns and rural upland travelling to the treated towns to give birth (i.e. migration but no change in 
birth-giving) or an actual increase in fertility for residents exposed to the program. The evidence 
shows that both explanations play a role. The findings indicate that the family planning program 
reduced the cost of giving birth outside of marriage by providing alternatives to illegal abortion. 
The alternatives were easier access to adoption and legal, social and health related advice. In line 
with this, marital fertility and the marriage rate did not respond to the family planning program.

My analyses cannot determine whether lifetime fertility was affected as it focuses on short-term 
effects. However, the results indicate that unmarried pregnant women who were inclined to pursue 
illegal abortions substituted toward the alternatives as recommended by the family planning pro
gram. This directly increased non-marital fertility through a reduction in the use of illegal abor
tions. The results of this paper, combined with the previous literature, suggest that family 
planning policies have the ability to both increase and reduce fertility. The exact content and con
text of the program determines how fertility responds.

By studying a program uniquely designed to increase fertility, this paper contributes to the lit
erature on how public policies and access to family planning, contraceptives, abortions impact fer
tility. Previous research into family planning programs consistently indicates that increased access 
reduces fertility and unwanted pregnancies (Angeles et al., 2005a, 2005b; Bailey, 2013; Bailey et al., 
2019; Kearney & Levine, 2009; Phillips et al., 1982).2 Studies directly investigating oral contracep
tion and abortion likewise find that access affects fertility decisions (Bailey, 2006; Goldin & Katz, 
2000, 2002; Guldi, 2008; Lahey, 2014a, 2014b; Myers, 2017). Moreover, an extensive literature docu
ments that a range of public policies (Medicaid, China one-child policy, Affordable Care Act, par
ental leave, child benefits) influences fertility decisions (Abramowitz, 2018; Cohen et al., 2013; 
DeLeire et al., 2011; González, 2013; Joyce et al., 1998; Lalive & Zweimüller, 2009; Malkova, 
2018; Zavodny & Bitler, 2010; Zhang, 2017). Related and recent studies from the USA (Fischer 

2Phillips et al. (1982) evaluate a large-scale experiment with family planning services in Bangladesh in 1977. They find that the 
program led to an increase in the use of contraceptives which reduced fertility by 22–25% in the first years of the project. They 
conclude that the family planning program met an unsatisfied demand for contraception which fuelled the decline in fertility. 
Angeles et al. (2005a, 2005b) study family planning programs in Indonesia and Peru in the 1990s and find that access to family 
planning services reduced fertility both directly and indirectly by allowing women to obtain more education which increased 
the alternative cost of having a child. Evidence from the USA supports those from the developing world, Bailey (2013) and 
Kearney and Levine (2009). Bailey et al. (2019) show that family planning programs in the USA and the avoidance of unwanted 
children through increased fertility control for women improved these families economic resources and benefited future chil
dren. Some research shows mixed results as reviewed by DiCenso et al. (2002). The reviewed studies are randomised exper
iments and might suffer from small sample sizes.
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et al., 2018; Lindo et al., 2017; Lu & Slusky, 2019; Packham, 2017) evaluate the effects of restricted 
access to family planning services and abortion through clinic closures in Texas and find that 
restricted access reduces the number of abortions and increases birth rates.3 As family planning 
programs usually provide information and supply contraceptives (condoms, birth control pills 
and abortion services), most of the existing literature considers programs which target reductions 
in population growth and unwanted pregnancies and births. The studies document robust evidence 
that such programs reduce fertility. This paper fills a gap in this literature by studying a program 
with the opposite policy target in a context without effective contraceptive methods.

This paper also contributes evidence towards the general understanding of what determines fer
tility. Recent literature highlights education, infant mortality, urbanisation, income and poverty, 
women’s integration into the labour market and social norms (Baudin et al., 2015; Bloom et al., 
2024; Gozgor et al., 2021; Spolaore & Wacziarg, 2022). The 1939 family planning program mainly 
provides in-kind assistance and inform and council women in an attempt to change social norms 
and the stigma surrounding non-marital birth-giving.

2. Background

2.1. Non-marital pregnancies and children in 1700–1900 Denmark

In 1763, King Frederik V of Denmark issued a public statement emphasising the responsibility of 
fathers of children born outside of marriages. The King ordered fathers to bear an equal share of the 
burden associated with a childbirth. If a father failed to do so, the King encouraged the local com
munity to force the father to hand over a part of his income to the mother. According to Skalts and 
Nørgaard (1982), this might be the first law in the world advocating the rights for unmarried 
mothers and their children.

At the same time in Copenhagen, a birth ward specialising in assisting unmarried pregnant 
women opened. Help was free of charge and included supervised births, clothes, food and nourish
ment for the infant. Unmarried women had the right to remain anonymous when admitted at the 
hospital during childbirth.4 In 1771, the hospital placed a box outside the hospital for women to 
deposit unwanted infants. The hospital would then place the child in care. The founding box 
was a measure to combat killings of infants born out of wedlock. In the 1800s, the progress to assist 
unmarried pregnant women stopped due to moral concerns. The argument was that too much help 
might spur promiscuity outside of marriages (Skalts & Nørgaard, 1982).

2.2. Declining fertility and the lead up

The main motivation for expanding the family planning program in Denmark was low birth rates in 
the first part of 1900s (Skalts & Nørgaard, 1982; The Population Commission, 1938). Fertility 
declined by 25% in Denmark in the beginning of the 1900s as shown in Figure 1. From 1921 to 
the mid-1930s, the crude birth rate in Denmark dropped from 24 live births per 1000 people to 
18. However, from 1940 and the following 5 years the crude birth rate recovered to the 1921 
level. This development can be tracked in both urban and rural areas (right panel). The crude 
birth rate in urban areas increased more than in rural areas.

The low birth rate concerned politicians and to develop solutions they formed the Population 
Commission in 1935 (Skalts & Nørgaard, 1982). The Population Commission was instrumental 
in the formation of the family planning program. The Commission had three main recommen
dations. First, direct financial support for mothers. Second, clinics to teach basic sexual education 

3Lindo et al. (2017) estimate statistically significant effects on abortion but argue that the effects are too small to detect them in 
the birth rate. Packham (2017) finds that restricted access increases teen birth rates by 2–3%. Fischer et al. (2018) and Lu and 
Slusky (2019) also estimate positive fertility effects from restricted access using the same source of variation.

4The right to remain anonymous was abandoned in 1938.
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across the country. Third, an expansion of family planning services to provide aid and care to preg
nant women. The only recommendation implemented immediately – and throughout the period 
considered in this paper – was to increase the availability of family planning services. Abortion 
was illegal and only became legal in 1973 well past the study period of this paper.

2.3. The family planning program

The Danish parliament adopted the government-funded family planning program by law in 1939. 
Implementation began on 1 April 1939 where the public healthcare sector took over and expanded a 
private organisation in Copenhagen called Mothers Aid Institutions. Branches opened in the five 
largest Danish towns and two medium-sized towns – Sønderborg and Næstved.5 Financial con
siderations restricted the implementation although the aim was to eventually expand across the 
country. A key feature in Sønderborg was that a public birth ward had opened in 1934 (Medical 
Report for the Kingdom of Denmark, 1934). Sønderborg was the first town outside the five largest 
towns to have a public birth ward which may have been important in the allocation of the family 
planning program in Sønderborg as the presence of a well-developed health care infrastructure was 
a factor in the allocation process (The Population Commission, 1938). Denmark was occupied as 
part of the German expansion during World War 2 from 1940 to 1945. Sønderborg is close to 
the German border and would likely have had a larger troop presence during the Occupation com
pared to Næstved. As a sanity check and to ensure that the effect is driven by the program and not 
the Occupation having two different treatment towns is important.

When designing the program, The Commission had three targets in mind: (i) accessing unmar
ried pregnant women; (ii) preventing illegal abortions; and (iii) improving the public perceptions of 
non-marital pregnancies. The Commission feared that unmarried and abort-wanting women 
would not contact the program because of their decision to abort. Handing the power to grant 
legal abortions to the program gave the targeted women incentives to contact the program. Thus 
the program acted as the entrance into the abortion system. When in contact, the staff should advice 
against aborting illegally. Abortion was illegal unless severe medical reasons justified it. It was 
debated heavily whether social considerations should be taken into account but a law from 1937 
only had medical reasons as a factor (Skalts & Norgaard, 1965). Besides the legal issue, the program 

Figure 1. The total crude birth rate in Denmark: (a) country and (b) urban and rural.
Notes: Own calculations based on data from The Medical Report for the Kingdom of Denmark, various years.

5The five largest towns in Denmark were Copenhagen (capital), Aarhus, Aalborg, Odense and Esbjerg. The five largest towns were 
chosen as locations for the program on the grounds of demand and efficiency. Their large populations secured demand and 
social workers, hospitals and so on could increase efficiency by complementing the family planning program. The Population 
Commission note that Sønderborg and Næstved have the potential to establish the required infrastructure in the future.
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provided in-kind aid (milk, food and clothes), guidance through the adoption system and legal aid 
in paternity cases to provide women with alternative options to abortion. Finally, to improve the 
public perception of non-marital pregnancy, the program was available for all pregnant women 
and had high-quality staff. The program was free of charge and available for all women regardless 
of socio-economic background such as wealth and marital status. Women could attend even if not 
resident in the town or county of the institution. However, the content of the program would most 
likely appeal to poor and unmarried women who were in doubt as whether or not to keep the child.

The program was designed based on recommendations described in The Population Commis
sion (1938). The Population Commission (1938) highlighted a need to change the social stigma 
associated with non-marital birth-giving by showing and signalling that society equally cared for 
and valued children born outside marriages. The commission did not regard financial aid to be 
an effective instrument in this pursuit but recommended a family planning program to help legit
imise non-marital pregnancies, births and children. Similarly high on the agenda was to reduce ille
gal abortions among unmarried pregnant women, as this would have a direct positive effect on the 
birth rate. In their report from 1938 an entire section ‘Family planning as a mean against abortions’ 
deals with the exact strategy. The following points summarise the program: First, to get in contact 
with women without ambitions to keep their children and make them attend the program by pla
cing the authority to grant legal abortions within the program. Second, to advice women with a wish 
to abort – but were not granted a legal abortion – to keep the child by explaining the dangers of 
illegal abortions and that they could face legal prosecution and by providing alternatives. Third, 
to make the program an integrated and socially accepted part of every pregnancy by being a uni
versal offer and by attracting married and well-off women, too. Fourth, to facilitate acceptance, 
usage and impact by employing educated and professional staff ranging from doctors to midwives, 
nurses and social workers. Fifth, to provide health examinations and advice on topics such as nour
ishment and hygiene. Sixth, to provide legal counsel in paternity cases to inform unmarried preg
nant women on their legal rights as potentially single parents.

The program lowered the cost of non-marital birth-giving compared to having illegal abortions 
by offering adoption options, in-kinds and legal assistance for unmarried pregnant women. This 
cost reduction could increase the non-marital birth rate by incentivising more women to avoid a 
costly, risky and illegal abortion in favour of giving birth to either raise the child or give it up 
for adoption. Marital fertility was not targeted with any specific actions and should show minor 
or zero response to the program. However, we might imagine two forces pulling in opposite direc
tions. First, legal advice in paternity cases could improve the incentive for men to marry their preg
nant partner as the likelihood of legal and financial obligations increased with the introduction of 
family planning. Second, easier access to plausibly less costly pathways for single mothers (adoption 
and in-kind aid) could decrease the willingness for men to engage in marriage (Akerlof et al., 1996), 
if fathers care about the utility of the mother and see these services as utility improving for unmar
ried mothers. The same two forces affect the number of marriages – in particular shotgun marriages 
– as legal advice in paternity cases could make it more costly for fathers not to marry the mother 
after birth. If so, then some of the response in non-marital fertility could be traded in to more mar
riages. The empirical analysis investigates these hypotheses in depth.

3. Empirical method

The synthetic control method (Abadie, 2021; Abadie et al., 2010, 2015; Abadie & Gardeazabal, 2003) 
is a technique to estimate treatment effects in comparative case study settings. The interest in com
parative case studies is the evaluation of a treatment (intervention) at an aggregated level (town, 
regions, country and so on) where treatment occurs at a single point in time and exposes a few 
units. Another common feature is that the pool of untreated units are different with respect to 
pre-treatment trends in outcome and other characteristics compared to the treated unit(s) and 
thus do not constitute suitable control units on their own.
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While difference-in-differences (DiD) is the traditional framework to estimate treatment effects 
when panel data is available and when treatment varies across time and space, I use the synthetic 
control method instead of DiD for several reasons. First, the introduction of the family planning 
program in the two medium-sized towns fits the description of a comparative case study. Second, 
the synthetic control method optimally identifies a control group allowing the counterfactual to be 
based on a set of control units that most accurately resemble the treated unit prior to treatment. 
Third, inference in the synthetic control method relies on randomisation – and not asymptotic 
inference – which is suitable in small sample sizes (Conley & Taber, 2011).

The basic application of the synthetic control method is the case of a single treated unit, a num
ber of control units and treatment occurring at a single point in time. In period T0, the treated unit 
is exposed to a treatment. J units are untreated and remain so for the entire period of interest. The 
sample of untreated units is the donor pool. Thus the total sample contains J + 1 units. These units 
are observed in periods Tt, Tt+1, . . . T− 1, T0, T1, . . . , TT . Tt, . . . , T− 1 is the pre-intervention 
period and T0, T1 · · · , TT the post-intervention period. Let yN

it be the outcome in the absence of 
treatment and yI

it the outcome under treatment. Before treatment {Tt, . . . , T− 1}, these outcomes 
are equal yI

it = yN
it if units do not respond with anticipation to future treatment. The treatment 

effect for the treated unit in period t ≥ T0 is 

ait = yI
it − yN

it (1) 

In practice either yI
it or yN

it is observed. Specifically, in the post-intervention period, it is necessary 
to estimate yN

it to calculate the treatment effect for the treated unit because yit = yI
it for t ≥ T0. The 

post-intervention outcomes for the synthetic control unit can be used as an estimate for the treated 
units counterfactual outcome. The estimated treatment effects are then 

â0t = y0t −
􏽘J

j=1
w jy jt (2) 

The optimal synthetic control unit implies choosing a set of weights that minimise the weighted 
discrepancy between the treated unit and the synthetic control units pre-intervention outcomes and 
covariates,

W∗ = arg min
�������������������������������
XI − XNW( )’V X1 − XNW( )

􏽰
(3) 

where XI is a (K × 1) vector of pre-intervention covariates and outcomes for the treated unit. XN is 
a (K × J) matrix of the same pre-intervention covariates and outcomes for the J units in the donor 
pool. W is a (J × 1) vector of weights which are restricted to sum to 1. V is a (K × K) positive and 
semidefinite matrix. V assigns weights to each linear combination and reflects how important a 
specific variable in X is for the prediction of the evolution of the outcome. In practice V is chosen 
to minimise the root mean squared prediction error (RMSPE) between the pre-intervention out
come for the treated unit and the synthetic control.

Inference in the synthetic control method should reflect uncertainty in the estimated treatment 
effects. This uncertainty arises due to uncertainty concerning the validity of the synthetic control 
unit and the implied counterfactual. Abadie et al. (2010) suggest to evaluate significance based 
on exact inference through placebo or permutation tests. For each unit in the donor pool, I estimate 
placebo treatment effects. The true treatment effect is significant if it stands out as an extreme event 
in the distribution of placebo effects. A second graphic representation of inference is to evaluate the 
distribution of the ratios of post and pre-intervention root mean squared prediction errors 
(RMSPE) for all units in the donor pool. The estimated treatment effect is significant if the ratio 
for the treated unit is an extreme observation in the distribution. This approach can be used to cal
culate rudimentary p-values for the treatment effect by calculating the probability of estimating a 
pre/post RMSPE ratio at the size of the true effect if treatment was assigned at random.
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The synthetic control method requires three assumptions. First, the treatment of one unit does 
not spill-over to the outcomes of untreated units (similarly to the stable unit treatment value 
assumption (SUTVA) in the potential outcomes framework, see Rosenbaum, 2007 for details). If 
violated, the estimated effect cannot be interpreted as the causal effect of the treatment. There 
exist no formal test to assess this assumption but its validity should be argued on background 
knowledge from the context of the study. In practice, I deal with this assumption by using aggrega
tion levels where spill-overs between units in the sample are less likely. Specifically, I estimate at 
both town and county levels. In the county specification, I allow for within-county spill-overs 
but spill-over across counties are not allowed (that is selective mobility of pregnant women across 
counties).

Second, treated units do not respond in anticipation of the treatment. In my case, the implemen
tation of the program fell in the same year as the law was passed which limits the scope for the 
anticipatory behaviour.

Third, treated units’ counterfactual can be estimated by a weighted average of donor pool units 
post-treatment outcomes. The validity of this assumption can be evaluated by the quality of the pre- 
treatment fit between the treated unit and the synthetic control unit. Abadie et al. (2010) and Abadie 
(2021) note that in some cases it may be impossible to construct a suitable synthetic control unit due 
to poor pre-treatment fit. In such instances, they recommended not to use the method. However, it 
lies with the researcher to subjectively decide the quality of the fit and whether to proceed with the 
analysis. I evaluate the fit of the synthetic control unit by graphical inspection and when the pre- 
treatment fit is bad, I avoid causal claims.

Furthermore, Abadie et al. (2010) mention that interpolation bias may be present even if the pre- 
treatment fit is good. To minimise interpolation bias, Abadie et al. (2010) recommend that the trea
ted unit(s) and the donor pool should be somewhat comparable prior to the implementation of the 
synthetic control method. This implies that researchers should restrict the donor pool to units with 
pre-treatment characteristics in the neighbourhood of the treated unit. To comply with this rec
ommendation, I evaluate the effects of the family planning program for the two medium-sized 
towns (Næstved and Sønderborg) while excluding the five largest – and treated – towns.

A critique of the synthetic control method is a lack of guidance when choosing the predictors 
and their functional forms (Ferman et al., 2018). Ferman et al. (2018) recommend specifications 
where the number of predicting pre-treatment outcomes increases when the pre-treatment period 
increases and that the sensitivity of the specification is thoroughly tested.6

4. Data and descriptive statistics

4.1. Sample construction

I combine data from several sources. From Causes of Death Statistics, I obtain demographic vari
ables (population size, number of live births and number deaths) across Danish towns and counties. 
Counties are administrative regions and may include several towns, villages and rural areas. From 
Income & Wealth Tax Records, I collect annual income and wealth data from 1921 to 1936 at town 
level.7 From Business Statistics – a decennial publication – I obtain data on workforce sector shares. 
From Marriages, Births & Deaths and Births, Deaths & Population Movements, I digitise the number 
of marriages and non-marital live births at county and town levels.8 Medical Reports for the 

6Specifications to avoid: the mean of the pre-treatment outcome on its own and specifications rules such as the first, the middle 
and the last value of the pre-treatment outcome.

7In 1936, the outlook of the publication changes. Therefore, I stop in 1936 which also coincides relatively well with treatment 
initiation in 1939.

8From 1910 to 1925, these data are available in Marriages, Births & Deaths and from 1934 onward in Population Movements. In the 
intermediate period ( 1930–1933), marriage and non-marital live birth data are collected directly from original documents at 
The Danish National Achives, Statistics Denmark. The remaining years ( 1926–1929) are interpolated using the number of total 
live births and population.
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Kingdom of Denmark contain data on aggregated and county-level population and demographic 
variables that I use for descriptive statistics and in the county-level analysis. The reports also include 
data on the number of children in different kinds of out-of-home care.

The final panel data set contains yearly observations from 1921 to 1947 for 27 Danish towns with 
a population of at least 7000 and 16 counties (excluding the top-five largest towns and their coun
ties). Denmark had 87 market towns at the time. The restriction from 87 market towns to the 27 
towns included in the analysis is due to data availability. I collect the birth rate data split by marital 
status from hand-written documents from the National Archives which only included these 27 
medium-sized towns. However, the towns excluded are the smallest Danish towns and thus unlikely 
to be suitable control units for medium-sized towns why the loss of the smaller towns likely does not 
matter the results. I exclude no medium-sized towns in the analysis. Sønderborg is remotely located 
far away from large towns like Copenhagen, while Næstved is closer to Copenhagen. The two trea
ted towns are located far apart and towns in the donor pool are scattered across Denmark.9 In the 
study period, Denmark had 21 counties. Again we exclude the five counties with the top five major 
cities leaving us with a sample of 16 counties where two counties are treated.

As outcomes, I use the crude marital birth rate, the crude non-marital birth rate, the share of 
non-marital births and the number of marriages. I define the crude (non-)marital birth rate as 
the number of (non-)marital live births per 1000 people. The share of non-marital births is the 
number of non-marital births as a share of the total number of live births.

An important data issue arises from the reporting practices used in the majority of years in the 
sample (1921–1943). In 1921–1943, the number of live births – both non-marital and marital – is 
reported at birth-place level. In 1944–1947, the numbers are reported both in terms of birth place 
and residence. Thus I have to use birth-place data in the analyses. A significant treatment effect in 
the birth-place measured birth rates can be caused by two potential channels; (i) changes in fertility 
and/or (ii) changes in the number of births in the town by women not living in it. Though, home 
births were the norm at the time (Vallgårda, 1996) supervised births outside of home cannot be 
excluded a priori. I try to pin down the exact channels by estimating the treatment effects at 
both town and county levels to reduce the discrepancy between birth place and residence. Counties 
are larger geographical areas than towns. A county includes rural upland and often several towns. 
Thus pregnant women would have to travel beyond their home county at the time of birth in order 
for me not to be able to interpret the county-level results as actual fertility effects.

The synthetic control method uses both pre-treatment outcomes and relevant pre-treatment 
covariates (correlated with the outcome) in the construction of the synthetic control unit. As 
pre-intervention covariates, I use income and wealth per capita (yearly), the population density 
and population size (selected years and averaged), industry workforce share (selected years) and 
the share of women (selected years). Income and wealth are important predictors for fertility 
(Becker, 1981). The share of women places a natural restriction on fertility. Higher population den
sity decreases fertility through access to education, better infrastructure and health services (De la 
Croix & Gobbi, 2017). The industry workforce share might proxy the degree of industrialisation 
and development at town level. These measures might predict the development of fertility and 
also the responsiveness of the treatment. Furthermore, I include pre-intervention outcomes as 
predictors.

4.2. Summary statistics

Table 1 shows summary statistics for the two treated towns and the donor pool. There are relatively 
large differences between both treated towns and the donor pool. Towns in the donor pool are more 
densely populated compared to the treated towns. Income and wealth per capita are relatively simi
lar in the treated towns and in the donor pool. Both treated towns are more industrialised than the 

9Online Appendix Figure A1 shows a map of Denmark and the geographical location of towns in the sample.
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average donor town but with smaller populations. The bottom-four rows show means for the 
pre-intervention outcomes. Sønderborg has higher non-marital and marital birth rates compared 
to Næstved and the donor pool. Næstved and the donor pool have similar non-marital and marital 
birth rates before the family planning program. The share of non-marital births is 8% in both trea
ted towns and the donor pool while the marriage rates are slighter higher in the treated towns.

A key feature in Sønderborg was that a public birth ward opened in 1934 (Medical Report for 
the Kingdom of Denmark, 1934). Sønderborg was the first town outside the five largest towns to 
have a public birth ward. The birth ward might have been important in the allocation of the 
family planning program in Sønderborg as the presence of well-developed health care infrastruc
ture was a factor in the allocation process (The Population Commission, 1938). The presence of 
the birth ward may either increase or reduce the impact of the family planning program 
depending on whether the birth ward and the family planning program are complements or 
substitutes.

4.3. Descriptive evidence

Figure 2 presents the relationship between population size and the number of non-marital births in 
averages before and after the family planning program for all towns in the donor pool and the two 
treated towns. Panel (a) shows the average number of non-marital births reported at birth-place 
level in 1921–1930. Panel (b) shows the same relationship but uses fertility data reported at resi
dence level in 1944–1947.10

Figure 2 shows that population size and the number of non-marital birth follow a close linear 
and positive relationship. Prior to the program the number of non-marital births in the treated 
towns lies within the linear relationship. After treatment, both treated towns are to the right of 
the relationship between population and non-marital births, even when measured at residence 
level in panel (b). Compared to control towns with the same population, the treated towns have 
almost 100 more non-marital births.11 The presented figures demonstrate a close link between 

Table 1. Pre-intervention descriptives for treated towns and donor pool.

Means

Sønderborg Næstved Donor pool

Population density 53.89 85.73 116.85
Income per capita 992.33 943.24 898.35
Wealth per capita 2235.27 2040.43 2205.06
Female share 0.53 0.52 0.53
Industry workers per 1000 185.50 212.50 166.70
Population 10,607.72 11,229.72 14,382.51
Non-marital birth rate 1.97 1.56 1.53
Marital birth rate 22.29 17.19 17.47
Share of non-marital births 0.08 0.08 0.08
Marriages per capita 9.26 9.18 8.46

Notes: The pre-intervention period is 1921–1938. Income and wealth per capita are averaged across 1921–1936. Industry workers 
per capita are averaged across 1925 and 1935. Women shares are averaged across 1921 and 1925 and across 1930 and 1935 
and population densities are averaged across 1925, 1930 and 1935. Population is averaged over 1921–1938. The means for the 
non-marital and marital birth rate, share of non-marital births and the marriage rate are averages across 1921–1938. The donor 
pool includes 25 towns. From the original sample of 32 towns, I exclude the top 6 largest Danish towns and the two treated 
towns.

10In the residence-level plot in panel (b), I reduce the pre-intervention period to 1921–1930 to reduce the potential effect of 
mobility of pregnant women from the areas surrounding the towns while the post-intervention period is reduced to 1944– 
1947 where residence-level data is available.

11Online Appendix Figure A2 shows the same relations for the number of marital births. Only Sønderborg – and not Næstved – 
breaks the linear relationship between population size and marital births in the post-treatment period and only when 
measured at birth-place level.
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population size and the number of non-marital births in Danish towns and that the treated towns 
were no different from other Danish towns in this regard prior to the introduction of the program. 
Furthermore, a few years after program implementation the two treated towns have markedly more 
non-marital births than would have been expected based on their population sizes which indicates 
that the program had a positive effect on non-marital fertility.

Figure 2. Pre/post intervention relationship between population size and non-marital births: (a) reported at birth-place level and 
(b) reported at residence level.
Notes: Own calculations based on data from Marriages, Births & Deaths, Population Movements and The Causes of Death Statistics (all various 
years). The pre-intervention period is 1921–1938 and the post-intervention period is 1939–1947. In panel (b), the non-marital birth at resi
dence-level averages is taken from 1921 to 1930 and 1944 to 1947 due to data limitations. Blue dots are observations for Næstved and red 
dots are Sønderborg.
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5. Results

5.1. Non-marital birth rate

Figure 3 displays the evolution of the crude non-marital birth rate at town level for the two treated 
towns and their synthetic control towns and show that the family planning program increased the 
non-marital birth rate in both treated towns. Overall, the effects of the family planning program in 
the two towns are similar. The crude non-marital birth rate is fairly constant at 2 births per 1000 
people prior to the program. Shortly after treatment initiation, the crude non-marital birth rate in 
the treated towns starts diverging from the synthetic controls. The gap widens until 1945 from 
where it narrows a bit. In 1945, the number of non-marital births per 1000 people was above 15 
in Sønderborg and above 10 in Næstved. These are fairly substantial treatment effects of access 
to the family planning program. The right graphs of Figure 3 display randomisation inference 
and the dynamic treatment effects. The effects are highly significant as the true effects are extreme 
events in the distribution of placebo effects. The impact of the program is gradual in the first few 
years before plateauing and slightly decreasing indicating that the program took time to reach its 
full effect after introduction.

Figure 3. Evolution of the crude non-marital birth rate at town level: (a) Sønderborg – Effect of family planning; (b) Sønderborg – 
Inference; (c) Næstved – Effect of family planning and (d) Næstved – Inference.
Notes: The treatment effect of the family planning program is estimated using the synthetic control method. The pre intervention period is 1921– 
1938 and post-intervention 1939–1947. The following variables act as covariates; Income and wealth per capita are averaged across 1921–1936. 
Industry workers per capita are averaged across 1925 and 1935. Women shares are averaged across 1921 and 1925 and across 1930 and 1935 and 
population densities are averaged across 1925, 1930 and 1935. Population is averaged across 1921–1938. The pre-intervention outcome is included 
as a predictor for the years 1922,1924, 1928, 1930, 1934–1938. The donor pool includes 25 towns. Right panels show inference based on placebo 
testing.
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The effects in Figure 3 might be caused entirely by an influx of pregnant unmarried women from 
surrounding areas into the treated town at the time of birth. To detect if the family planning pro
gram increased non-marital fertility, I increase the aggregation level to counties. Figure 4 presents 
the estimated treatment effects on the non-marital birth rate at county level. The family planning 
program significantly increased the non-marital birth rate at county level. The treatment effects are 
between 1 and 2 non-marital births per 1000 people when estimated at county level and the effects 
are significant as shown in the right panels. The effect on the non-marital birth rate is smaller in 
Næstved than Sønderborg. The results indicate actual non-marital fertility responses and are in 
line with the content of the program: to increase fertility by targeting abort-seeking - and often 
unmarried women – and advising them to give birth.12 Online Appendix Tables A1–A2 show 
the synthetic control weights for all combinations of fertility outcomes (non-marital birth rate, mar
ital birth rate and non-marital birth share), treated unit (Sønderborg and Næstved) and aggregation 
level (town and county). In all estimation, the weights are sparse, i.e. most assigned weights are zero 
and relatively few control units contribute to the synthetic control which is typically not the case in 

Figure 4. Evolution of the crude non-marital birth rate at county level: (a) Sønderborg – Effect of family planning, (b) Sønderborg 
– Inference, (c) Næstved – Effect of family planning and (d) Næstved – Inference.
Notes: The figures shows treatment effects and inference of the family planning program. The unit of treatment is counties. Panels (a) and (b) show 
results for Sønderborg and panels (c) and (d) for Næstved. As covariates average population and yearly outcomes are used. Right panels show 
placebo inference where the black solid line indicates the true treated county. The donor pool includes 14 untreated counties.

12Figure A3 in the Online Appendix provide further support that the estimated effects are significant. Figure A3 contains infer
ence based on the ratios of RMSPE for the effects on non-marital birth rate at both aggregation levels in both treated areas.
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DiD regressions (Abadie, 2021). Sparsity allows for an accurate interpretation of the estimated 
counterfactual.

The estimated number of additional children born outside of marriage in the treated counties 
can be calculated based on these results.13 In the county of Sønderborg, 821 children were born 
from 1939 to 1947 caused by the increase in non-marital fertility. In the county of Næstved, the 
number is 529 children. In total, the estimate across the two counties is 1350 children.

5.2. Marital birth rate

Figure 5 shows the synthetic control analysis for the marital birth rate at town level. In panel (a), a gap 
opens for Sønderborg between the two groups from 1934, which is 5 years before treatment. The gap 
coincides with the construction of the birth ward. I cannot conclude how the marital birth rate in 
Sønderborg was affected by the family planning program due to the poor pre-treatment fit of the syn
thetic control.14 In Næstved, there is evidence of a positive effect on the marital birth rate reaching 
above 10 marital births per 1000 people in 1947. From a pre-treatment level of 20 marital births 
per 1000 people this corresponds to a 50% increase. However, the divergence between Næstved and 
the synthetic control occurs prior to treatment.15 Overall, the town-level results do not provide enough 
evidence for me to establish whether the program affected the marital birth rate.

To investigate if marital fertility responded to the program, I estimate the treatment effects using 
county-level data. Figure 6 shows the results: in neither of the treated counties did the crude marital 
birth rate respond significantly. This result allows me to conclude three things: (i) marital fertility 
was unchanged by the program, (ii) increases in the town-level marital birth rate is caused by 
within-region movements of pregnant women into the treated town and (iii) the 1934 birth 
ward in Sønderborg only attracted pregnant women from the surrounding municipalities but 
had no effect on fertility.

5.3. Non-marital birth share

Non-marital fertility increased and marital fertility was unchanged in response to the program. These 
responses imply that the share of non-marital births must have increased relatively in the treated towns. 
Figure 7 shows how the family planning program affected the share of non-marital births. The evidence 
supports the previous patterns as the share of non-marital births in the treated towns went from 6–7% 
to over 20% while the share stayed roughly constant in the synthetic control towns. The effects are 
highly significant as shown in the right panels as none of the placebo runs are close to matching the 
magnitude of the true effects. The fact that I once again obtain the same results across the two treated 
towns are strong indications that the effects are caused by the family planning program.

The town-level results might be biased if the degree of mobility of non-residential pregnant 
women differs across married and unmarried women. To account for this, I estimate the effects 
on the share of non-marital births at county-level presented in Figure 8. At county level, the esti
mated effects range from 5–8% points in Sønderborg and 3–4% points in Næstved.16 At town level, 
the estimated effects are homogeneous across the two towns. The heterogeneous effects at county 
level are caused by mobility from pregnant non-residential women which seems to be more preva
lent in Næstved than Sønderborg. Figure 9 shows the post-treatment average non-marital birth rate 

13For each year after the introduction of the program, I multiply the estimated effects a0t with the population at time t. After
wards, I accumulate the annually estimated non-marital births caused by the program. This total is an estimate of the number 
of children born outside of marriages from 1939 to 1947 as a consequence of the family planning program.

14The estimated effect is not significant based on inference from the ratios of RMSPE as presented in the Online Appendix Figure 
A4.

15Figure A4 panel (b) shows inference from the ratios of RMSPE. The probability (p-value) of estimating a ratio the size of the 
treated town or larger by random treatment assignment is 2/26 = 0.08 which is borderline significant on usual confidence 
levels.

16Inference based on RMSPE supports that all the estimated effects are significant as shown in Online Appendix Figure A6.
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at both birth place and residence level for donor pool towns and the two treated towns.17 The differ
ence between the birth-place and residence-level birth rates indicates the degree of mobility from 
non-residential pregnant women. The figure shows that this type of mobility from unmarried preg
nant women is more prevalent in Næstved than Sønderborg.18 Figure 9 shows that approximately 
half of the town-level increase in the non-marital birth rate caused by the program can be attributed 
to mobility of non-residential unmarried pregnant women in Sønderborg while 4/5 of the increase 
in Næstved town can be attributed to this type of mobility.

5.4. Additional outcomes

As additional outcomes, I use marriages, non-marital infant mortality and total fertility.19 I estimate 
the effects on the marriage rate to determine if the increase in non-marital fertility is subsequently 
traded into more marriages. If not, then the extra number of children born outside of marriage grew 

Figure 5. Evolution of the crude marital birth rate at town level: (a) Sønderborg – Effect of family planning, (b) Sønderborg – 
Inference, (c) Næstved – Effect of family planning and (d) Næstved – Inference.
Notes: See notes to Figure 3.

17The statistics are calculated based on data from 1944 to 1947 due to data availability. For more information consult the data 
section.

18Online Appendix Figure A5 shows that marital births from non-residential women are a much more common phenomenon in 
Sønderborg than Næstved most likely caused by the birth ward.

19I only show results for Sønderborg. However, the results for Næstved are similar and available on request. I estimate the effect 
at county level as that is the aggregation level where I draw my fertility conclusions from. Town-level results are available on 
request.
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up in non-marital arrangements or with adoptive parents. Figure 10 panel(a) shows the estimated 
treatment effects on the number of marriages per 1000 people along with inference.

There is no significant evidence to suggest that the number of marriages increased in response to 
the program. The estimations are noisier and the pre-treatment fit is bad but the treated county did 
not experience significantly different marriage rates compared to the synthetic controls. This indi
cates that the children born, as non-marital fertility increased, grew up in non-marital living 
arrangements.

The family planning program could impact infant mortality of children born outside of mar
riages in two opposite directions. First, the health of infants might improve due to free-of-charge 
access to health professionals which evidence indicates has health benefits in a similar context 
(Hjort et al., 2017; Wüst, 2012). Second, children who would otherwise have been aborted are 
now being born. These children are most likely children with the worst health and thus increase 
non-marital infant mortality. However, I find that the family planning program did not have any 
significant impact on non-marital infant mortality as seen in panel (b) of Figure 10.

As marital fertility in general increased in the post-treatment period, panel (c) in Figure 10 inves
tigates whether the increase in non-marital fertility was sufficiently large to positively impact total 
fertility in the treated areas. The effect on total fertility is not significant. The introduction of the 
program coincides with the early baby boom (Van Bavel & Reher, 2013) and adds to a literature 
on the determinants of the baby boom (Albanesi & Olivetti, 2014, 2016). Thus the program may 

Figure 6. Evolution of the crude marital birth rate at county level: (a) Sønderborg – Effect of family planning, (b) Sønderborg – 
Inference, (c) Næstved – Effect of family planning and (d) Næstved – Inference.
Notes: See notes to Figure 4.
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have contributed to the fertility development during the Second World War. However, as I find no 
significant increase in the treated areas the family planning program was not instrumental in 
explaining the overall increase in fertility from 1939.

5.5. Robustness

I perform several robustness checks to assess the sensitivity of the results. First, I estimate placebo 
effects on outcomes that are unrelated to the treatment. Null effects strengthen the causal interpret
ation of the estimated fertility effects while significant effects indicate that other uncaptured differ
ences between the treated and synthetic control units might explain the previous results.20 Online 
Appendix Figure A7 shows results on two placebo outcomes: (1) the overall death rate and (2) the 
death rate from suicides, homicides and accidents. I find no significant effects in either placebo tests.

I test the sensitivity of the synthetic control specification using five different specifications.21 For 
each specification, I rerun the synthetic control procedure and compare the estimated treatment 

Figure 7. Evolution of the share of non-marital births at town level: (a) Sønderborg – Effect of family planning, (b) Sønderborg – 
Inference, (c) Næstved – Effect of family planning and (d) Næstved – Inference.
Notes: See notes to Figure 3.

20The placebo estimations are only carried out and showed for Sønderborg. The same set of results for Næstved are available on 
request.

21The five specifications are: (1) pre-treatment outcome values for all years, (2) the first 3/4 of the pre-treatment outcome values, 
(3) the first half of the pre-treatment outcome values, (4) odd pre-treatment outcome values and (5) even pre-treatment out
come values. Note that these five specifications are different from the one I use in the main specification. My specification is 
more sporadic in the middle of the sample and denser closer to the intervention and at the start of the sample and therefore 
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effects. Ideally, the estimated treatment effects and inference should be approximately equivalent 
regardless of specification. Online Appendix Figure A8 shows the evolution of the non-marital 
and marital birth rate at town and county levels for Sønderborg along with counterfactuals esti
mated with the synthetic control method for the alternative specifications. All specifications pro
duce virtually identical counterfactuals at both aggregation levels and for both outcomes. The 
reason is that the weights which form the synthetic control from the donor pool do not change 
much across specifications. Online Appendix Table A3 shows the correlation between weights 
across the alternative specifications. The exact specification of the predictors used in the construc
tion of the synthetic control unit is not central to the results. Regardless of the predictor set, the 
weights, the counterfactual and the estimated effects are stable.

Finally, I compare the synthetic control findings to those produced by the DiD approach. I esti
mate the treatment effects with and without controlling for covariates. The treatment is not stag
gered but at the same time in the two treated towns and I use the same set of towns as control 
group as was used as donor pool in the synthetic control analysis. Specifically I run the following 
regression:

yit = a+ bTreatit + vi + gt + Xi × yeart + eit (4) 

Figure 8. Evolution of the share of non-marital births at county level: (a) Sønderborg – Effect of family planning, (b) Sønderborg – 
Inference, (c) Næstved – Effect of family planning and (d) Næstved – Inference.
Notes: See notes to Figure 4.

lies somewhere in between these five alternatives. I do the sensitivity analysis with Sønderborg as example. Results for Næstved 
are available on request.
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yit is the outcome for town i measured in year t. Treatit is an indicator equal to 1 for the treated tows 
after treatment initiation and 0 otherwise. I also control for year and town fixed effects and pre-deter
mined town characteristics interacted with yearly indicators (average pre-1939 values of income and 
wealth per capita, population density, women share and share employed in manufacturing). Standard 
errors are clustered at town/county level. I run the regressions for three outcomes: (i) non-marital birth 
rate, (ii) marital birth rate and (iii) share of non-marital births. Moreover, I estimate event studies to 
evaluate the common trend assumption. Online Appendix Table A4 presents the DiD results. The esti
mates generally support the conclusions from the synthetic control analysis. However for the marital 
birth rate, the estimates are highly significant at town level while being insignificant in the synthetic 
control analysis. DiD hinges on the common trend assumption. To evaluate the common trend 
assumption, the applied literature usually estimates event studies. Online Appendix Figure A9 
shows event studies for the non-marital and marital birth rates and the share of non-marital births 
at town and county levels. The event studies for the non-marital birth rate show that the pre-treatment 
estimates are small and mostly insignificant (although at town level some pre-treatment estimates are 
slightly negative and significant) and the subsequent treatment dynamics resemble those obtained from 
synthetic control. For the marital birth rate, the pre-treatment estimates are significantly negative and 
trending at town-level. With the share of non-marital births as outcome, the event studies produce 
insignificant pre-treatment estimates at both aggregation levels. At county level, there is a tendency 
towards positive and significant estimates in the pre-treatment period. The DiD results underline 
two things. First, the overall evidence supports those obtained from the synthetic control analysis. 
Second, the event studies suggest differences in the trends between treatment and control prior to 
treatment which invalidates causal inference as the unobserved components cannot be differenced 
out. This suggest that the synthetic control method is a more appropriate tool to match the unobserved 
component by choosing the most suited control group.

Figure 9. Crude non-marital birth rate at home-town and birth place level – 1944–1947 average.
Notes: The figure shows the average crude non-marital birth rate at home-town (gray) and birth place (black) level between 1944 and 1947.
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6. Mechanisms

In this section, I explore possible mechanisms for my main results. Specifically, I investigate 
whether the strategy of the family planning program plausibly explains the fertility effects. The 
family planning program had a policy that preferred adoptions over abortions if the circumstances 
were not too severe. Moreover, the program offered in-kind transfers (milk, food, clothes) to single 
mothers who decided to keep the child. If these alternatives were viable substitutes to illegal abor
tions there should be abrupt increases in the number of children living in non-marital households 
and/or in adoptive care in the period following the introduction of the program.

Adoption data is not detailed enough to perform a synthetic control estimation. Neither is data 
on abortions since these were illegal and not registered even at aggregated level. Country-level data 
on adoptions is available from 1933 and onward (Medical Reports for the Kingdom of Denmark). 
The number of children in foster care and orphanages and living in households where the parents 
are unmarried are available from the same source for the entire period.

Figure 10. Evolution of marriages, infant mortality and total fertility at county level (Sønderborg): (a) Sønderborg – Effect of 
family planning on marriage rate, (b) Sønderborg – Effect of family planning on non-marital infant mortality and (c) Sønderborg 
– Effect of family planning on total fertility.
Notes: The figures shows the estimated treatment effects on the number of marriages per 1000 people (panel a), number of non-marital infant 
deaths per 1000 non-marital livebirths (panel b) and number of births per 1000 people from the 1939 family planning program along with placebo 
inference in Sønderborg county (panel c). The black solid lines are the treatment effects for the true treated county. The pre-intervention period is 
1921–1938 and post-intervention 1939–1947. As pre-intervention covariates I include averages of population size and yearly outcomes. The donor 
pool includes 14 untreated counties.
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Panel (a) in Figure 11 plots the number of children in adoptive care from 1933 to 1948 in Denmark. 
The number of children in adoptive care increased from 1500 to 2500 children from 1933 to 1948. The 
introduction of the family planning program coincides with the increase in the number of children in 
adoptive care. This is suggestive evidence that the adoption policy in the family planning program 
worked and that increased adoption options were a mechanism for the increase in non-marital fertility.

The number of children living in households with unmarried parents increased in the aftermath of 
the introduction of the family planning program suggesting that not all children born outside of 
marriage were given up for adoption by their biological mother (see panel (b) Figure 11). This increase 
is in line with the services provided by the family planning program. Legal aid in paternity cases and 
non-financial aid (milk, food and clothes) made it easier to keep the child for single mothers.

The welfare effects of less illegal abortions are difficult to evaluate from the perspective of the 
children. For the mothers, studies show associations between abortion and subsequent mental 
health disorders (Fergusson et al., 2008, 2006) but it is unclear how adopting away affects mental 
health relative to abortion.22 Moreover, the birth and subsequent raising of an unwanted child is 
not cost-free (Gipson et al., 2008; S. Miller et al., 2020). Other welfare consequences are women 
labour market participation and general health. As illegal abortion was quite dangerous we could 
expect a direct increase in the health of the women who would otherwise have aborted illegally. 
In terms of labour market participation, a large literature has documented child birth to cause sub
stantial and permanent declines in employment for mothers implying that the program might have 
decreased labour market attachment for the mothers (Kleven et al., 2019, 2024). While relevant, 
these considerations were secondary to the policy makers at the time as their primary focus was 
to address the low fertility and halt illegal abortions.

7. Conclusion

Most family planning programs provide information and supply contraceptives, such as condoms 
and birth control pills, and abortion services. The political target of these programs is to reduce 

Figure 11. Living arrangements of children: (a) children in adoptive care and (b) children living in households with unmarried 
parents.
Notes: The lines plot the number of children living in adoptive care in panel (a) and the number of children living in household where the parents 
are not married in panel (b). Source: The Medical Report for the Kingdom of Denmark (various years).

22Some studies investigate the psychological effects of openness in the adoption process and find that an increase in openness 
(e.g. phone calls, visitation, involvement in choosing the adoptive parents) has positive effects on mental health (Cushman 
et al., 1997). In terms of child well-being, Case and Paxson (2001) show that adoptive children are equally well-off as children 
raised by a biological mother while Bramlett et al. (2007) find that adoptive children do have worse health and cognitive devel
opment but receive more parental investments compared to biological children.

20 J. C. HIRANI



population growth and the frequency of unwanted pregnancies and births. The current state of the 
literature documents robust evidence that such programs reduce fertility by up-takes in both con
traceptives and abortions. In contrast, in the 1930 Denmark the demographic issue was low and 
stagnating fertility. Thus the family planning program introduced in 1939 was designed to increase 
fertility by improving the conditions for unmarried pregnant women and advising against illegal 
abortions. The program was introduced in the five largest towns and in two medium-sized 
towns. The two medium-sized towns form ideal natural experiments to study the causal effects 
of the program.

I combine several historical data sources to build a panel dataset of Danish towns and counties 
from 1921 to 1947. Using the synthetic control method, I estimate the causal effects on marital and 
non-marital fertility from the family planning program. The results show that non-marital fertility 
increased significantly in response to the program while marital fertility was unaffected. This het
erogeneous impact is a consequence of the intentions of the program as the services provided by the 
program were largely focused on unmarried pregnant women.

The effects are comparable across the two treated towns minimising the likelihood that other factors 
drive the estimated effects. Marital and non-marital live births were reported at birth-place level at the 
time. The consequence of this reporting practice is that the very large town-level effects might not be 
actual fertility responses but caused by pregnant women from neighbouring areas migrating to the trea
ted town at the time of birth. To test for actual non-marital fertility responses, I increase the aggregation 
level to counties. The county-level results show that non-marital fertility did in fact increase. The results 
show that particularly women with unplanned pregnancies respond to the program. Married pregnant 
women – where the pregnancy is more likely to be wanted and planned – do not respond to the incen
tives provided by the program. 1350 children were born by unmarried women in the two treated areas 
caused by the program. In line with the policy of the program, the number of children in adoptive care 
increased in the years after the introduction.

The results are consistent with changes in the timing of birth-giving as lifetime fertility might be 
unchanged. Nevertheless, the 1939 Danish family planning program could have had long-term 
effects. David et al. (1990) discuss the differences between Denmark and the USA in approaches 
to family planning. Denmark has less unwanted pregnancies and induced abortions compared to 
the USA. According to David et al. (1990), two factors explain the differences: (i) a more positive 
public opinion on sexuality and (ii) the universality of family planning services. The universal prin
ciple in family planning services originated with the program from 1939. Furthermore, the program 
also actively worked on the public perception to break the stigma around non-marital pregnancies 
and births. The large effects on non-marital fertility that I have documented in this paper prove a 
societal impact which could have long-lasting effects contributing to these factors.

The evidence from this study – coupled with the existing literature – show that family planning pro
grams can affect fertility in either direction depending on the content and context of the program.

Acknowledgments
I thank Miriam Wüst, Mette Gørtz and Casper Worm Hansen for helpful comments, Cecilie Seindal Knigge for 
research assistance and seminar participants at VIVE and the 2018 ESPE conference. The datasets generated during 
and/or analysed during the current study are available from the corresponding author on request.

Disclosure statement
No potential conflict of interest was reported by the author(s).

Funding
The study received financial support from the Innovation Foundation Denmark grant 5155-00001. 

SCANDINAVIAN ECONOMIC HISTORY REVIEW 21



References
Abadie, A. (2021). Using synthetic controls: Feasibility, data requirements, and methodological aspects. Journal of 

Economic Literature, 59(2), 391–425. https://doi.org/10.1257/jel.20191450
Abadie, A., Diamond, A., & Hainmueller, J. (2010). Synthetic control methods for comparative case studies: 

Estimating the effect of California’s tobacco control program. Journal of the American Statistical Association, 
105(490), 493–505. https://doi.org/10.1198/jasa.2009.ap08746

Abadie, A., Diamond, A., & Hainmueller, J. (2015). Comparative politics and the synthetic control method. American 
Journal of Political Science, 59(2), 495–510. https://doi.org/10.1111/ajps.12116

Abadie, A., & Gardeazabal, J. (2003). The economic costs of conflict: A case study of the basque country. American 
Economic Review, 93(1), 113–132. https://doi.org/10.1257/000282803321455188

Abramowitz, J. (2018). Planning parenthood: The affordable care act young adult provision and pathways to fertility. 
Journal of Population Economics, 31(4), 1097–1123. https://doi.org/10.1007/s00148-017-0676-6

Akerlof, G. A., Yellen, J. L., & Katz, M. L. (1996). An analysis of out-of-wedlock childbearing in the united states. The 
Quarterly Journal of Economics, 111(2), 277–317. https://doi.org/10.2307/2946680

Albanesi, S., & Olivetti, C. (2014). Maternal health and the baby boom. Quantitative Economics, 5(2), 225–269. 
https://doi.org/10.3982/QE315

Albanesi, S., & Olivetti, C. (2016). Gender roles and medical progress. Journal of Political Economy, 124(3), 650–695. 
https://doi.org/10.1086/686035

Angeles, G., Guilkey, D. K., & Mroz, T. A. (2005a). The determinants of fertility in rural Peru: Program effects in the 
early years of the national family planning program. Journal of Population Economics, 18(2), 367–389. https://doi. 
org/10.1007/s00148-005-0226-5

Angeles, G., Guilkey, D. K., & Mroz, T. A. (2005b). The effects of education and family planning programs on fertility 
in Indonesia. Economic Development and Cultural Change, 54(1), 165–201. https://doi.org/10.1086/431261

Bailey, M. J. (2006). More power to the pill: The impact of contraceptive freedom on women’s life cycle labor supply. 
The Quarterly Journal of Economics, 121(1), 289–320.

Bailey, M. J. (2013). Fifty years of family planning: New evidence on the long-run effects of increasing access to contra
ception (Technical report). National Bureau of Economic Research.

Bailey, M. J., Malkova, O., & McLaren, Z. M. (2019). Does access to family planning increase children’s opportunities? 
Evidence from the war on poverty and the early years of title x. Journal of Human Resources, 54(4), 825–856. 
https://doi.org/10.3368/jhr.54.4.1216-8401R1

Baudin, T., De La Croix, D., & Gobbi, P. E. (2015). Fertility and childlessness in the united states. American Economic 
Review, 105(6), 1852–1882. https://doi.org/10.1257/aer.20120926

Becker, G. S. (1981). A treatise on the family. Cambridge.
Births, Deaths and Population Movements (1934-1947). Statistics Denmark. Statistics Denmark.
Bloom, D. E., Kuhn, M., & Prettner, K. (2024). Fertility in high-income countries: Trends, patterns, determinants, 

and consequences. Annual Review of Economics, 16(1), 159–184. https://doi.org/10.1146/annurev-economics- 
081523-013750

Bongaarts, J., Mauldin, W. P., & Phillips, J. F. (1990). The demographic impact of family planning programs. Studies 
in Family Planning, 21(6), 299–310. https://doi.org/10.2307/1966918

Bramlett, M. D., Radel, L. F., & Blumberg, S. J. (2007). The health and well-being of adopted children. Pediatrics, 
119(Supplement 1), S54–S60. https://doi.org/10.1542/peds.2006-2089I

Business Statistics (1934, 1935, 1948). Statistics Denmark. Statistics Denmark.
Case, A., & Paxson, C. (2001). Mothers and others: Who invests in children’s health? Journal of Health Economics, 

20(3), 301–328. https://doi.org/10.1016/S0167-6296(00)00088-6
Causes of Death Statistics (1921–1947). National Health Service of Denmark. National Health Service of Denmark.
Cohen, A., Dehejia, R., & Romanov, D. (2013). Financial incentives and fertility. Review of Economics and Statistics, 

95(1), 1–20. https://doi.org/10.1162/REST_a_00342
Conley, T. G., & Taber, C. R. (2011). Inference with “difference in differences” with a small number of policy changes. 

The Review of Economics and Statistics, 93(1), 113–125. https://doi.org/10.1162/REST_a_00049
Cushman, L. F., Kalmuss, D., & Namerow, P. B. (1997). Openness in adoption: Experiences and social psychological 

outcomes among birth mothers. Marriage & Family Review, 25(1–2), 7–18. https://doi.org/10.1300/J002v25n01_ 
02

David, H. P., Morgall, J. M., Osler, M., Rasmussen, N. K., & Jensen, B. (1990). United states and Denmark: Different 
approaches to health care and family planning. Studies in Family Planning, 21(1), 1–19. https://doi.org/10.2307/ 
1966587

De la Croix, D., & Gobbi, P. E. (2017). Population density, fertility, and demographic convergence in developing 
countries. Journal of Development Economics, 127, 13–24. https://doi.org/10.1016/j.jdeveco.2017.02.003

DeLeire, T., Lopoo, L. M., & Simon, K. I. (2011). Medicaid expansions and fertility in the united states. Demography, 
48(2), 725–747. https://doi.org/10.1007/s13524-011-0031-6

22 J. C. HIRANI

https://doi.org/10.1257/jel.20191450
https://doi.org/10.1198/jasa.2009.ap08746
https://doi.org/10.1111/ajps.12116
https://doi.org/10.1257/000282803321455188
https://doi.org/10.1007/s00148-017-0676-6
https://doi.org/10.2307/2946680
https://doi.org/10.3982/QE315
https://doi.org/10.1086/686035
https://doi.org/10.1007/s00148-005-0226-5
https://doi.org/10.1007/s00148-005-0226-5
https://doi.org/10.1086/431261
https://doi.org/10.3368/jhr.54.4.1216-8401R1
https://doi.org/10.1257/aer.20120926
https://doi.org/10.1146/annurev-economics-081523-013750
https://doi.org/10.1146/annurev-economics-081523-013750
https://doi.org/10.2307/1966918
https://doi.org/10.1542/peds.2006-2089I
https://doi.org/10.1016/S0167-6296(00)00088-6
https://doi.org/10.1162/REST_a_00342
https://doi.org/10.1162/REST_a_00049
https://doi.org/10.1300/J002v25n01_02
https://doi.org/10.1300/J002v25n01_02
https://doi.org/10.2307/1966587
https://doi.org/10.2307/1966587
https://doi.org/10.1016/j.jdeveco.2017.02.003
https://doi.org/10.1007/s13524-011-0031-6


de Silva, T., & Tenreyro, S. (2017). Population control policies and fertility convergence. Journal of Economic 
Perspectives, 31(4), 205–28. https://doi.org/10.1257/jep.31.4.205

DiCenso, A., Guyatt, G., Willan, A., & Griffith, L. (2002). Interventions to reduce unintended pregnancies among 
adolescents: Systematic review of randomised controlled trials. BMJ, 324(7351), 1426–1426. https://doi.org/10. 
1136/bmj.324.7351.1426

Fergusson, D. M., Horwood, L. J., & Boden, J. M. (2008). Abortion and mental health disorders: Evidence from a 30- 
year longitudinal study. The British Journal of Psychiatry, 193(6), 444–451. https://doi.org/10.1192/bjp.bp.108. 
056499

Fergusson, D. M., John Horwood, L., & Ridder, E. M. (2006). Abortion in young women and subsequent mental 
health. Journal of Child Psychology and Psychiatry, 47(1), 16–24. https://doi.org/10.1111/jcpp.2006.47.issue-1

Ferman, B., Pinto, C., & Possebom, V. (2018). Cherry picking with synthetic controls (Technical Report 85138). 
National Bureau of Economic Research.

Fischer, S., Royer, H., & White, C. (2018). The impacts of reduced access to abortion and family planning services on 
abortions, births, and contraceptive purchases. Journal of Public Economics, 167, 43–68. https://doi.org/10.1016/j. 
jpubeco.2018.08.009

Gipson, J. D., Koenig, M. A., & Hindin, M. J. (2008). The effects of unintended pregnancy on infant, child, and par
ental health: A review of the literature. Studies in Family Planning, 39(1), 18–38. https://doi.org/10.1111/sifp.2008. 
39.issue-1

Goldin, C., & Katz, L. F. (2000). Career and marriage in the age of the pill. American Economic Review, 90(2), 
461–465. https://doi.org/10.1257/aer.90.2.461

Goldin, C., & Katz, L. F. (2002). The power of the pill: Oral contraceptives and women’s career and marriage 
decisions. Journal of Political Economy, 110(4), 730–770. https://doi.org/10.1086/340778

González, L. (2013). The effect of a universal child benefit on conceptions, abortions, and early maternal labor supply. 
American Economic Journal: Economic Policy, 5(3), 160–88.

Gozgor, G., Bilgin, M. H., & Rangazas, P. (2021). Economic uncertainty and fertility. Journal of Human Capital, 
15(3), 373–399. https://doi.org/10.1086/715020

Guldi, M. (2008). Fertility effects of abortion and birth control pill access for minors. Demography, 45(4), 817–827. 
https://doi.org/10.1353/dem.0.0026

Hjort, J., Sølvsten, M., & Wüst, M. (2017). Universal investment in infants and long-run health: Evidence from 
Denmark’s 1937 home visiting program. American Economic Journal: Applied Economics, 9(4), 78–104.

Income and Wealth Tax Records (1921–1936). Statistics Denmark.
Joyce, T., Kaestner, R., & Kwan, F. (1998). Is medicaid pronatalist? The effect of eligibility expansions on abortions 

and births. Family Planning Perspectives, 30(3), 108–127. https://doi.org/10.2307/2991623
Kearney, M. S., & Levine, P. B. (2009). Subsidized contraception, fertility, and sexual behavior. The Review of 

Economics and Statistics, 91(1), 137–151. https://doi.org/10.1162/rest.91.1.137
Kleven, H., Landais, C., & Leite-Mariante, G. (2024). The child penalty atlas. Review of Economic Studies, 92(5), 

rdae104.
Kleven, H., Landais, C., & Søgaard, J. E. (2019). Children and gender inequality: Evidence from Denmark. American 

Economic Journal: Applied Economics, 11(4), 181–209.
Lahey, J. N. (2014a). Birthing a nation: The effect of fertility control access on the nineteenth-century demographic 

transition. The Journal of Economic History, 74(2), 482–508. https://doi.org/10.1017/S0022050714000333
Lahey, J. N. (2014b). The effect of anti-abortion legislation on nineteenth century fertility. Demography, 51(3), 

939–948. https://doi.org/10.1007/s13524-014-0293-x
Lalive, R., & Zweimüller, J. (2009). How does parental leave affect fertility and return to work? Evidence from two 

natural experiments. The Quarterly Journal of Economics, 124(3), 1363–1402. https://doi.org/10.1162/qjec.2009. 
124.3.1363

Lindo, J. M., Myers, C., Schlosser, A., & Cunningham, S. (2017). How far is too far? New evidence on abortion clinic 
closures, access, and abortions (Technical report). National Bureau of Economic Research.

Lu, Y., & Slusky, D. J. (2019). The impact of women’s health clinic closures on fertility. American Journal of Health 
Economics, 5(3), 334–359. https://doi.org/10.1162/ajhe_a_00123

Malkova, O. (2018). Can maternity benefits have long-term effects on childbearing? Evidence from Soviet Russia. 
Review of Economics and Statistics, 100(4), 691–703. https://doi.org/10.1162/rest_a_00713

Marriages, Births and Deaths (1921–1925). Statistics Denmark.
Miller, G., & Babiarz, K. S. (2016). Family planning program effects: Evidence from microdata. Population and 

Development Review, 42(1), 7–26. https://doi.org/10.1111/padr.2016.42.issue-1
Miller, S., Wherry, L. R., & Foster, D. G. (2020, January). The economic consequences of being denied an abortion. 

Working Paper 26662, National Bureau of Economic Research.
Myers, C. K. (2017). The power of abortion policy: Reexamining the effects of young women’s access to reproductive 

control. Journal of Political Economy, 125(6), 2178–2224. https://doi.org/10.1086/694293
Packham, A. (2017). Family planning funding cuts and teen childbearing. Journal of Health Economics, 55, 168–185. 

https://doi.org/10.1016/j.jhealeco.2017.07.002

SCANDINAVIAN ECONOMIC HISTORY REVIEW 23

https://doi.org/10.1257/jep.31.4.205
https://doi.org/10.1136/bmj.324.7351.1426
https://doi.org/10.1136/bmj.324.7351.1426
https://doi.org/10.1192/bjp.bp.108.056499
https://doi.org/10.1192/bjp.bp.108.056499
https://doi.org/10.1111/jcpp.2006.47.issue-1
https://doi.org/10.1016/j.jpubeco.2018.08.009
https://doi.org/10.1016/j.jpubeco.2018.08.009
https://doi.org/10.1111/sifp.2008.39.issue-1
https://doi.org/10.1111/sifp.2008.39.issue-1
https://doi.org/10.1257/aer.90.2.461
https://doi.org/10.1086/340778
https://doi.org/10.1086/715020
https://doi.org/10.1353/dem.0.0026
https://doi.org/10.2307/2991623
https://doi.org/10.1162/rest.91.1.137
https://doi.org/10.1017/S0022050714000333
https://doi.org/10.1007/s13524-014-0293-x
https://doi.org/10.1162/qjec.2009.124.3.1363
https://doi.org/10.1162/qjec.2009.124.3.1363
https://doi.org/10.1162/ajhe_a_00123
https://doi.org/10.1162/rest_a_00713
https://doi.org/10.1111/padr.2016.42.issue-1
https://doi.org/10.1086/694293
https://doi.org/10.1016/j.jhealeco.2017.07.002


Phillips, J. F., Stinson, W. S., Bhatia, S., Rahman, M., & Chakraborty, J. (1982). The demographic impact of the family 
planning–health services project in Matlab, Bangladesh. Studies in Family Planning, 13(5), 131–140. https://doi. 
org/10.2307/1966283

Rosenbaum, P. R. (2007). Interference between units in randomized experiments. Journal of the American Statistical 
Association, 102(477), 191–200. https://doi.org/10.1198/016214506000001112

Skalts, V., & Norgaard, M. (1965). Abortion legislation in Denmark. Western Reserve Law Review, 17, 498–528.
Skalts, V., & Nørgaard, M. (1982). Mødrehjælpens epoke. Rhodos.
Spolaore, E., & Wacziarg, R. (2022). Fertility and modernity. The Economic Journal, 132(642), 796–833. https://doi. 

org/10.1093/ej/ueab066
The Danish National Achives, Statistics Denmark (1930–1933). Befolkningsopgørelse, Fødte og Døde.
The Medical Reports for the Kingdom of Denmark (1921–1947). National Health Service of Denmark.
The Population Commission (1938). Betænkning angående moderens rettigheder i anledning af fødsel samt angående 

seksualoplysning (Technical Report 3). The Population Commission.
Vallgårda, S. (1996). Hospitalization of deliveries: The change of place of birth in Denmark and Sweden from the late 

nineteenth century to 1970. Medical History, 40(2), 173–196. https://doi.org/10.1017/S0025727300060993
Van Bavel, J., & Reher, D. S. (2013). The baby boom and its causes: What we know and what we need to know. 

Population and Development Review, 39(2), 257–288. https://doi.org/10.1111/padr.2013.39.issue-2
Wüst, M. (2012). Early interventions and infant health: Evidence from the Danish home visiting program. Labour 

Economics, 19(4), 484–495. https://doi.org/10.1016/j.labeco.2012.05.012
Zavodny, M., & Bitler, M. P. (2010). The effect of medicaid eligibility expansions on fertility. Social Science & 

Medicine, 71(5), 918–924. https://doi.org/10.1016/j.socscimed.2010.05.046
Zhang, J. (2017). The evolution of China’s one-child policy and its effects on family outcomes. Journal of Economic 

Perspectives, 31(1), 141–160. https://doi.org/10.1257/jep.31.1.141

24 J. C. HIRANI

https://doi.org/10.2307/1966283
https://doi.org/10.2307/1966283
https://doi.org/10.1198/016214506000001112
https://doi.org/10.1093/ej/ueab066
https://doi.org/10.1093/ej/ueab066
https://doi.org/10.1017/S0025727300060993
https://doi.org/10.1111/padr.2013.39.issue-2
https://doi.org/10.1016/j.labeco.2012.05.012
https://doi.org/10.1016/j.socscimed.2010.05.046
https://doi.org/10.1257/jep.31.1.141

	Abstract
	1. Introduction
	2. Background
	2.1. Non-marital pregnancies and children in 1700–1900 Denmark
	2.2. Declining fertility and the lead up
	2.3. The family planning program

	3. Empirical method
	4. Data and descriptive statistics
	4.1. Sample construction
	4.2. Summary statistics
	4.3. Descriptive evidence

	5. Results
	5.1. Non-marital birth rate
	5.2. Marital birth rate
	5.3. Non-marital birth share
	5.4. Additional outcomes
	5.5. Robustness

	6. Mechanisms
	7. Conclusion
	Acknowledgments
	Disclosure statement
	References

