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I. Introduction 

Public investments in early life have been linked theoretically and – more recently – 

empirically, based on methods of causal inference, to human capital accumulation and adult 

economic performance (Almond, Currie, and Duque [2018]; Cunha and Heckman [2007]). 

The overwhelming majority of the empirical literature suggests high efficiency of 

investments during the prenatal stage, while other studies, remaining scarce to date, point out 

the similar magnitude of the effects in early life after birth. However, the majority of the 

events or interventions with large returns represent ‘black boxes’, for which, due to the 

specificity of the reform or a lack of information, researchers are unable to disclose particular 

treatment components and age intervals in early childhood as being critical (Currie and 

Rossin-Slater 2015). The provision of additional resources close to the birth event in a 

maternity ward (MW henceforth) represents one of the most common health care 

interventions that is used by clinicians in their daily work with basic laboratory facilities and 

inexpensive medicines (WHO 2014). Having been understood as a basic right of every 

woman to receive high-quality maternity care, the overwhelming majority of the developed 

countries have replaced the home childbirth setting with hospitals and clinics, and Sweden, 

on which the analysis in this paper focuses, was one of the first and most rapid to do so 

(Myrdal 1944). Such a transformation is a ‘natural experiment’ in the advancement of health 

technology in a very narrow age window – at birth and shortly after birth – that in the long 

term could generate sizable economic returns at both the individual and the social level. 

Recent research has shown that large-scale health interventions as early-life resources 

are able to boost long-term economic returns (recent reviews in Almond, Currie, and Duque 

[2017]; Currie and Rossin-Slater [2015]). In grasping the size of the effects during prenatal 

stage, one can refer to the study by Black, Devereux, and Salvanes (2007) for the Norwegian 
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cohorts in 1967–1997, which showed that the increase in birth weight from low to average, or 

roughly by a kilogram, leads to 3.7 percent higher earnings in adulthood and is as valuable in 

the labour market as a year of education. Studies showing that interventions during prenatal 

stage have economic consequences are extremely limited (e.g. Adhvaryu et al. 2018; Hoynes, 

Schanzenbach, and Almond 2016). Investing in early childhood could be at least as efficient, 

according to the studies exploring the economic consequences of various eradication 

programmes or medical innovations against childhood diseases (Bleakley [2007]; Bhalotra 

and Venkataramani [2013]; Lazuka [2020]).  However, results from studies that explicitly 

analysed the economic effects of public health programmes targeting small children are 

inconclusive. They range from similarly large effects from provision of cash transfers to poor 

mothers in the United States (Aizer et al. 2016) and the infant care programme to the general 

population in Norway (Bütikofer, Løken, and Salvanes 2018) and in Sweden (Bhalotra, 

Karlsson, and Nilsson 2017), to no economic effects from a similar programme in Denmark 

(Hjort, Sølvsten, and Wüst 2017), or to the effects only for certain subpopulations from the 

provision of public health insurance in the United States (e.g., Boudreaux, Golberstein, and 

McAlpine [2016]; Miller and Wherry [2019]). This points to the relative efficiency of 

different treatment components, which mainly focus on either nutrition or disease prevention 

and treatment, and the difficulty of defining an exact critical age in early childhood.  

Recently, we began to learn that hospital resources at birth have positive consequences 

in the short and medium term. In the nineteenth-century Sweden, as Pettersson-Lidbom 

(2015) finds, the increase in the number of trained and licensed midwives led to substantial 

reduction in maternal mortality but not in infant mortality. With access to antiseptics and the 

use of preventive procedures after 1880, trained midwives could improve neonatal survival, 

according to Lazuka (2018), which improved skills and reduced risk of death due to chronic 

diseases among the survivors in the long term. Regarding premature newborns, this paper 



3 
 

finds that prior to the 1930s in home setting qualified midwives were helpless. Bharadwaj, 

Løken, and Neilson (2013) have found that very-low-birth-weight infants, presumably treated 

by extra medical care at birth starting available from the late 1960s, experience lower 

mortality during the first year of life and higher academic achievements as adolescents in 

Chile and Norway. For the United States in the 1970s–1990s, Mazumder, Chay, and Guryan 

(2009) argue that the narrowing of the racial gap in academic achievements closely tracks 

cohort convergence in measures of health and hospital access in the years immediately 

following birth. Kronborg, Sievertsen, and Wüst (2016) have found that lower medical 

resources at birth, measured with the same-day post-childbirth discharge, lead to significantly 

lower academic achievements for at-risk children in Denmark. Based on a quasi-experiment 

in Indonesia, Frankenberg, Suriastini, and Thomas (2005) show that expansion of access to 

midwives, who provided services during the prenatal and early childhood periods, led to 

short-term improvements in height in early childhood. Lazuka (2019) has shown that the 

expansion of primary care in the first year of life due to the opening of primary care centres 

yields lower mortality and higher incomes as far as into oldest-old ages. 

There is also a growing literature that studies the efficiency of different health-care 

institutions (reviews in Giancotti, Guglielmo, and Mauro [2017]; Skinner [2012]). Regardless 

of a much broader scope of this literature adding to our understanding of the long-term 

economic consequences of public health institutions (Mokyr 2005), so far it has tackled 

exclusively contemporaneous aspects. Some of this literature has focused on the short-term 

health effects of health-care institutions differing in available health technologies. Cutler, 

Meara, and Richards-Shubik (2012) have shown that medical innovations, such as the 

establishment of intensive care units, explains one-fifth of the infant mortality decline in the 

United States. In the Netherlands, where home births are widespread even today, Daysal, 

Trandafir, and van Ewijk (2015) have shown that giving birth in a hospital leads to 
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substantial reductions in early and late neonatal mortality mortality. Several studies also 

analysed the efficiency and social welfare effects (in terms of costs and health outcomes) of 

hospital competition in the modern context of the developed countries and found that hospital 

enlargement leads to welfare losses, in terms of higher prices and worse patient outcomes 

(Avdic, Lundborg, and Vikström [2018]; Kessler and McClellan [2000]; Schmitt [2018]). 

More specifically for maternity wards (MWs henceforth), Avdic, Lundborg, and Vikström 

(2018) have recently shown that their enlargement, which occurred in Sweden in 1990–2004, 

led to higher probability of maternal trauma and worse health of a newborn.    

Providing grounds for the findings of the economic literature, medical literature suggests 

that resources during the neonatal period could have lasting health consequences. These 

propositions fall into the recently developed concept of biological imprinting, explaining that 

nutritional and environmental stimuli in early life could become ‘embedded’ in the 

developing body, remain latent until adulthood but with limited or absent opportunity for 

modification by later experiences (Waterland and Michels 2007). Responsible for initiating a 

long research, work by Barker strongly promoted the importance of the fetal conditions for 

the later-life health and mortality (Barker 2012), whereas a more recent complementary 

literature stresses that positive and negative environmental shocks during critical stages in 

early childhood could be similarly important (Waterland and Michels 2007). For instance, 

Finch and Crimmins (2004) argue that all significant associations found by the proponents of 

the ‘foetal-origin’ hypothesis could be related to the exposure to infection instead, thereby 

shifting the focus of the policymakers to public health measures. Instead of malnutrition, all 

environmental factors acting in early childhood can affect the immune system, resulting in 

chronic diseases; for this reason, prolonged breastfeeding could be preventive. Particularly 

strong in early neonatal period, such factors as hygiene and exposure to microbial infectious 

diseases are responsible for the markers of chronic inflammation and morbidities (Finch 
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2007). Complementarily, a stress response could be altered with more maternal and specialist 

care, such as time spent nursing in this critical period (Danese and McEwen 2012). As direct 

inputs, newborn screening and treatment in hospitals enable disease conditions to be detected 

and could help to divert additional resources to the child, potentially discouraging the 

development of future disease (Calkins and Devaskar 2011).  

In 1931–1946, the Swedish state reformed the childbirth institutional system that led to 

the opening of the MWs of different types, and to the gradual decline in home deliveries 

assisted by midwives. The treatment of normal births at the MWs compared to home setting 

included better hygiene and isolation, surgical proficiency and medications, and health 

monitoring and care of the newborn after birth and the rest for the mother. Regarding 

premature births, MWs applied constant care and used revival and warming cabins. This 

paper uses this quasi-experiment to explore the long-term economic, educational and health 

effects of access to better health services at birth (during and 10 days after maternal delivery), 

by employing a difference-in-differences (DD) and event-study (ES) methods. In doing so, it 

contributes to the emerging literature on the long-term effects of large-scale public health 

interventions (Almond and Currie [2011]; Almond, Currie, and Duque [2018]), and, as one 

innovation, pioneers the investigation of the MW reform, where both a treatment age and 

components are precise. It also has high external relevance because, as a tool for improving 

infant and maternal health, the institutionalization of childbirth occurred in almost all 

developed countries in the past and is ongoing in developing countries. The previous 

literature investigated either historical home-birth or modern hospital-birth contexts having 

left the transitional setting intact, and as additional innovation, this study fills this gap. No 

study so far has investigated the long-term efficiency of different childbirth institutions 

(Giancotti, Guglielmo, and Mauro [2017]; Skinner [2012]), which presents another of this 

paper’s innovations. A number of developed countries have undergone the closures of MWs 
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(OECD 2017), and this paper therefore points to the plausible long-term economic 

consequences of these decisions. The reform overlaps with interventions in treatment of 

infectious diseases and prenatal care provision, and the paper realizes opportunity to study 

their interactions, providing additional contrition to the extremely scarce literature on early-

life cointerventions (e.g. Rossin-Slater and Wüst Forthcoming). As one more innovation, this 

study discloses the mechanisms leading up to the adult outcomes by employing high-quality 

detailed data. Based on register-based data sets, this paper is able first to demonstrate the 

effects of the reform on participation rate and neonatal mortality, and next to look at several 

adult outcomes, such as labour income, disability, health and schooling, arriving at sizable 

economic magnitudes. Rich archival materials together with geo-coded information makes it 

possible to clarify the most productive components of the early-life treatment.  

II. The Reform 

A. Development of Childbirth Institutions and State Subsidies 

Prior to the late 1920s, the 1901 Hospital Act regulated a childbirth inpatient care and 

stipulated that women in labour could be admitted to hospitals only in the need of a childbirth 

operation, and thus all normal deliveries had to take place at homes (Socialdepartamentet 

1942). Additionally, regulations in poor care obliged hospitals to admit poorer and unmarried 

women for childbirth. The nationwide system of midwife-assisted home childbirth completed 

in 1920, with both a division of the country into small healthcare units, comprising 2,103 

districts supervised by midwives, 106 city districts supervised by city doctors, and a largely 

public provision of medical practitioners. Out of 3,022 midwives practising that year, 2,189 

had contracts with the municipalities1,2, 776 kept their own practice, and only 57 worked in 

                                                             
1  The Swedish municipal reform 1862 created both secular local governments - municipalities - based 
on church parishes and cities (2,498 originally in total), and secular regional governments – county 
councils (25 in total) (Skatteförvaltningen 1989). By the period under investigation, the number of 
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the MWs in the cities (Socialstyrelsen 1920). Midwife-assisted home births accounted for 

88.6 percent of births that year, with the rest referred to the deliveries with complications or 

among the poor (see Figure 1). There were three main types of childbirth institutions. First, 

large specialized maternity clinics, eight in total with a capacity of 45 childbirth beds each, 

had been in operation in the largest cities to handle puerperal and other complicated cases for 

a long time, the earliest – Serafimerlasarettet in Stockholm – since 1752 (Socialstyrelsen 

1927). Second, maternity departments in large-scale general hospitals operated by county 

council (Type I henceforth, 33 in total), with a capacity of around 20 childbirth beds per 

hospital, provided similar services. Third, a variety of small-scale locally governed 

institutions (Type II henceforth) also existed that could host around 6 women in labour at a 

time, among which charity, maternity and elderly homes (owned by a municipality or by an 

organization/a medical professional) admitted poorer women, and privately-owned homes 

admitted wealthier ones for a fee (Vallgårda 1996). Driven by the more generous poor law 

and demand for inpatient childbirth services among middle-class expectant mothers, the 

number of these small-scale institutions flourished from 17 to 83 in the 1920s 

(Skatteförvaltningen 1989). The number of deliveries in maternity hospitals increased 

subsequently from 11.4 to 22.8 percent.  

[Figure 1 is about here] 

                                                                                                                                                                                             
municipalities increased slightly, turning to 2,544 in 1931, and the number of counties remained 
unchanged. For each year between 1931 and 1946, the current paper uses consistent municipality 
boundaries (2,529 municipalities in total), in several cases needed - by merging previously separate 
municipalities. 
2 The Swedish regulations of the National Health Board 1904 delegated the duties for general 
healthcare from county doctors to local public doctors at so-called rural or city doctor districts (168 
districts in total originally) (Medicinalstyrelsen 1907). The number of doctor districts grew over time 
and amounted to 332 in 1939 (Medicinalstyrelsen 1939). In the beginning, the doctors controlled 
childbirth practices performed by local public midwives. From 1920, municipalities or a group of 
municipalities formed a so-called midwife district with a permanently employed public midwife 
(2,103 in total originally) (Socialdepartamentet 1942). The county board of midwives began to 
regulate the duties of local midwives instead of doctors. 
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The new 1928 Hospital Act established that hospitals bear responsibilities for assisting at 

childbirth and stressed that regional authorities should (in reality interpreted as must, Gröne 

1949b) organize provision of such care (Socialdepartamentet 1942). Thus, all women were 

recognized with their right to have good care at childbirth in an institution of their own 

choice. The investigation by the Health Board followed shortly that calculated a significant 

lack of MWs for a potential demand in childbirth care (Socialdepartamentet 1942). It stated 

that desirably a number of MWs should be as many so expectant mothers from the center of 

home municipality travelled at most 5.5 km. These formulations first forced county and 

municipality authorities to finance the opening of the MWs in existing health- and social-care 

(orphanage, retirement or supply facility) institutions as separate units, due to the access to 

available midwives as well as to laundry and supply departments, or build new ones (Gröne 

1949a). To be easily accessible, such MWs, as intended, should be placed at junctions for 

railways or other traffic routes, or close to the midwives’ stations. The funds for the opening 

of MWs had to be given after the submission of the building or renovation calculations. In 

1937, grants for the new MWs became formalized, as the state consented to subsidize their 

large share in the amounts equal to the subsidies on the construction of other types of 

hospitals. In particular, the state could pay fixed costs 2,500 SEK per a new childbirth bed in 

a specialized maternity clinic or a Type I hospital, 1,000 SEK in a Type II hospital, and half 

of these sums – in case of the redemption and renovation of the already existing building to 

the MW, and could cover operating costs (Socialdepartamentet 1954). The aforementioned 

subsidies covered the establishment of hospitals or departments intended for childbirth care 

exclusively.  

The year 1931 marks an increase in the state subsidies that in principle intended to make 

all childbirths free of charge for the patient regardless of the place of delivery 

(Socialdepartamentet 1954). A new state subsidy covered a stay of the expectant mother at 
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the MW with the amount of 2 SEK per day for at most 10 days, equal to the fee for childbirth 

at a county hospital. The mother had to pay 1 SEK per day of care in the MW (15 percent of 

all costs) that could only be regarded as a contribution to her diet. Previously, the fees in 

childbirth hospitals varied greatly from county to county, being either sliding-scale or fixed 

or free for the poor (Socialdepartamentet 1929). Equally, for at-home deliveries, a new 

subsidy covered a childbirth fee to the midwife of 10 SEK and after-childbirth care visits of 2 

SEK each but no more than 5 SEK for all visits. Other than this compensation, public 

midwives had a state salary and all childbirth-related consumables free of charge. With the 

estimate of an average stay in the hospital of 7–8 days, the subsidy became equal to what 

could be paid for at-home childbirth and after-childbirth care, namely 15 SEK 

(Socialdepartamentet 1936). Travel costs also became partially covered. Thus, the grants 

provided also a maternity support (28 SEK initially) aimed at covering travel costs related to 

care at childbirth and after-care at the MW or by the midwife. For both childbirth delivery 

and after childbirth visits, midwives arranged a trip of one kilometer at their own expense 

(usually by foot or a bike), and with longer distances, they were entitled to receive free 

transfer or reimbursement by the caregiver at regulated rates (Socialdepartamentet 1945).  

The dataset on the reform implementation shows that between 1931 and 1946, as the 

reform intended, state investments predominantly led to the opening of childbirth units in 

new, largely rural or semi-urban, locations (see Appendix A for sources). In total, 168 new 

MWs were established (65 Type I, 103 Type II, and two specialized maternity clinics), out of 

which 137 – in new locations (see Figure 2). Available state subsidies (11.6 percent of all 

investment) allowed covering only a third of construction costs of a new independent MW 

(8–10,000 SEK per childbirth place), while they were sufficient to build an extension or 

renovate and equip available buildings in health- and social-care institutions. Not 

surprisingly, only three new self-sufficient maternity hospitals were built during the period. 
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Type I MWs, financed by the county funds (46.6 percent of all investment) supplementary to 

the state, were primarily built in connection with the already existing general hospitals that 

did not provide childbirth care previously, either as renovations (40 in total), or as 

compartments (25 in total). Among new Type II MWs (103 in total), there were those created 

in connection to the cottage and Red Cross hospitals and those, the smallest, organized at 

retirement, social-care and midwives’ homes (the latter called private MWs henceforth). 

Municipality governments, in addition to the state, additionally covered the costs of small 

establishments (41.8 percent of all investment). As data shows, expansive investments in 

childbirth facilities did not push the establishment of general healthcare institutions; to 

compare, the county councils opened only two general hospitals in parallel. In 1931–1946, 

new 2,142 childbirth beds were created in addition to 1,360 already available, among which 

the overwhelming majority (94.2 percent) were in new institutions, departments and 

locations, and the rest were extra beds in already existing city-based specialized maternity 

clinics. The institution of at-home childbirth assistance was abolished in 1947, by when 204 

MWs operated and 89.6 percent of births occurred in the hospital setting. After 1946, women 

could give birth at home only with assistance of a private midwife. By 1950, three more 

small-scale hospitals opened; since then the number of MWs reduced gradually due to 

hospital enlargement and the number of childbirth beds somewhat levelled off. 

[Figure 2 is about here] 

B. Treatment at the MW 

The use of inpatient institutions for childbirth gradually increased to the extent that the 

technological development in childbirth progressed and home births became less healthy or 

popular. By the 1930s, the skilled delivery by midwives at homes included the use of manual 

techniques and obstetrical instruments, preventive measures, surveillance of the third stage of 
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labour, monitoring of a lying-in woman and a child after delivery, and even neonatal 

resuscitation (Lazuka 2018). Maternity hospitals had several advantages, particularly 

highlighted in the state investigations. Avoidance of overcrowding and the risk of contagion 

was the first advantage. The investigation of the housing conditions in 1935 concluded that 

the majority of houses and apartments with small children are “real slum dwellings” where 

infants are strongly affected by poor room air, cold temperature, humidity and the high risk of 

contagion of a variety of respiratory and diarrheal infectious diseases (Socialdepartamentet 

1935a). Thus, 75 percent of all apartments were small one-room, only 5 percent of 

apartments with children had central heating, and only 14.5 percent had a bath or a douche. 

Alternatively, MWs had isolation rooms for both mothers and newborns during the childbirth 

and lying-in period. Strict preventive measures, and the arrival of sulphonamides against 

puerperal fever, and in general against streptococcal and staphylococcal infections in 1938–

1939 and their availability at the hospitals, favoured each but home midwifery. Neonatal care 

as a special focus of the MWs was a second advantage. In the MWs, specially trained 

personnel provided such care in the form of daily check-ups and instructions. Because 

transportation costs for midwives were high, women and neonates at homes were lacking 

proper care. In 1942–1943, for instance, a fifth of women did not seek for after-childbirth 

care, and the majority had only 3–5 midwifery visits (Socialdepartamentet 1945). Early 

weaning was therefore much more common for newborns delivered at home as opposed to 

hospitals that continuously supervised breastfeeding (Socialdepartamentet 1945). As a third 

advantage, contributing to maternal health and recovery, hospitals provided pain relief in the 

form of nitrous oxide and other pain-killing drugs, along with the hourly monitoring and the 

opportunity for all mothers to rest for at least 10 days, greatly valued by working-class 

women (Gröne 1949a). 
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The advantages of certain maternity hospitals might not be univocal or clearly visible. 

Gyllenswärd (1946) investigated why in the 1930s in Sweden early neonatal mortality was 

larger in county hospitals in comparison to those at private homes and municipal wards. 

Indeed, available statistics show that both maternal and early neonatal mortality were higher 

the larger the hospital in 1931, and then declined at least to the levels of at-home midwives 

(see Table 1). Primarily, as Gyllenswärd (1946) suggests, this reflects negative influences for 

normal births from high overcrowding and poor accessibility of large hospitals. In particular, 

the occupancy of Type I MWs was on average seven times greater than the norm, hence 

nursing in these hospitals could not only unexpectedly cause cross-infection, but also become 

very short (Landolt 1947). The long distances that rural women in labour had to travel to 

reach the city and county clinics suggestively contributed to higher neonatal mortality, 

pointing to the additional value of access to wards close to the place of residence. Statistics 

also reflect that hospitals handled the most complicated childbirths that account for 10–15 

percent of all cases and referrals from midwives, and, as the review of the leading medical 

journals show, advanced in their care over the period (Gröne 1949b). Prematurity at that time 

was set up at 2,500 grams for hospitals and 2,700 grams for midwifery, reflecting differences 

in terminology between the pediatric and obstetric practice. The share of preterm births 

remained high in the large hospitals, 4.6–6.8 percent of all, despite of the lower threshold. 

Medical personnel at the hospitals could perform Caesarean sections, while for a long time 

midwives were prohibited to apply any interventions at homes, except for internal turning of 

the fetus, the application of forceps, and removal of placenta (Socialdepartamentet 1935b). 

To save preterm newborns, in the late 1920s, Swedish doctors developed a revival apparatus; 

a similar iron lung artificial respirator appeared in the US concurrently (Wachenfeldt 1931). 

In 1928–1930, the application of this cabin in Lund’s specialized maternity clinic 

demonstrated good results: out of 60 newborns of around 2,000 grams with asphyxia, it 
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revived 46. One more equipment, cheap and easily manufactured heating reservoirs were 

used to warm preterm babies in the hospitals. After a midwife’ or a doctor’s referral, 

personnel also used such incubators to transport newborns to the inpatient hospital 

(Socialdepartamentet 1945). Among small-scale wards, the smallest, private, homes were in 

shortage of quality personnel and facilities limiting the opportunities for proper emergency 

and neonatal care.   

[Table 1 is about here] 

III. Empirical Strategy 

To estimate the short- and long-term effects of the opening of MWs, this paper applies a 

two-way fixed effects DD approach in the following baseline specification: 

(1)                 yiupb = α + β new MW catchment areap x postb + δp + μb + γupb + εiupb  

where new MW catchment areap denotes municipalities of birth treated by the newly 

established MW; postb are cohorts born during and after the MW was established in the 

municipality; δp are municipality-of-birth fixed effects; μb are year-of-birth fixed effects. The 

analysis shows that the majority of the socio-economic and demographic county-urban 

variables (49 categories of municipalities distinguished based on their county affiliation and 

urban/rural typology) in 1930 fail to associate systematically with the year of the opening of 

the new MW in comparisons of different treatment groups (see Appendix A and B). 

However, there are several strong associations reflecting that, in line with the intention and 

implementation of the reform, regions with initially poor healthcare infrastructure and more 

populous invested to new MWs earlier. Also, as described before (see Section II), cities had 

access to the hospitals prior to 1931 that could influence the development of at-birth health of 

the later cohorts compared to the rest of the country. Lastly, the hospital subsidies were 

initiated at a county-by-urban level. To account for these potential threats to internal validity, 
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a baseline specification includes γupb – county-urban-by-birthyear fixed effects (interactions 

of birthyear dummies with 49 county-urban categories of municipalities). Noteworthy, 

following the above arguments, the inclusion of these controls marginally affects the 

estimates in the rural subsample albeit deflates the estimates in comparison to the urban 

subsample. I start with the birth cohort of 1931 as the first treated by reform, when both the 

opening of the MWs became supply-driven and, due to state subsidies, women of every 

socio-economic class received equal choice between deliveries at home or at the MWs. The 

last birth cohort is of 1946, after which deliveries at the MWs became mandatory and only 

private midwives could assist at birth. The year of 1947 also marks an inception of penicillin 

that potentially drastically changed the survival and recovery prospects of children. The 

rollout period thus covers cohorts born between 1931 and 1946 and thereby excludes a 

potential selection at a mother and cohort level. 

Parturient women could choose any MW or a birth attendant at home for child delivery, 

and the model first defines a catchment area in line with the regulations of the National Board 

of Social Affairs (Socialdepartamentet 1942). That is, the ‘new MW catchment area’ is a 

binary indicator that denotes municipalities located not further than 5.5 kilometer from the 

municipality with the newly opened MW (as a distance between their geographical 

centroids). This corresponds to a walking distance to the maternity hospital of around one 

hour, in close accordance with the road and surface conditions of the time 

(Socialdepartamentet 1942) and with current health-care standards (WHO 2013). To 

construct a treated group, for each year I first calculate distances from each municipality to 

the closest MW (its municipality), and then define a municipality as treated if such distance is 

not more than 5.5 kilometers. Obviously, a distance to the closest MW changes over time and 

across municipalities when there is a new MW built closer to the municipality giving both 

spatial variation and temporal variation. Only a few large hospitals had in their possession 



15 
 

ambulance cars that could deliver patients twice as fast, and the majority had horse-drawn 

ambulances, driving at a speed similar to walking, or did not provide this service at all 

(Andersson-Skog and Krantz 1999). Walking or horse-drawn vehicles were the most 

common modes of travel in case of emergency, and a developed network of railways was 

used on normal occasions. Motorized transport was increasing slowly, and its availability 

amounted to only 0.022 vehicles per capita by 1946; the majority of the roads were 

unsurfaced and cars or buses were primarily used for the short routes within the cities 

(Statistiska Centralbyrån 1960). After 1946, only several municipalities built closely located 

MWs, but the construction of motorways and new regulations that obliged hospitals to 

purchase the ambulance cars for the childbirth purposes greatly improved the accessibility in 

the remote areas. Parturient women usually arrived at the hospital after the start of labour, 

although occasionally – especially where there was the risk of birth complications – they 

were admitted several days prior to going into labour (Genell 1945). The chosen threshold 

distance distinguishes different treatment groups that are close to the numbers provided in the 

official statistics (Socialstyrelsen 1931-1946): the share of 0.15 was admitted to specialized 

maternity clinics, 0.44 – to the Type I MWs, 0.15 – to the Type II and private MWs, and the 

share of 0.26 was assisted by midwifery at home.  

Eq.1 thus estimates β by comparing the difference in outcomes between individuals born 

before and after the opening of the MW in the ‘treated’ municipalities, to the difference in 

outcomes between individuals of the same cohorts born in the ‘control’ municipalities, on 

average across cohorts in 1931–1946 and throughout all municipalities in Sweden. Due to the 

inclusion of the county-urban-by-birthyear fixed effects, such comparison is also made within 

particular county-urban groups of municipalities in particular years. In our setting, treatment 

times vary across municipalities, thus different treatment groups act at times as ‘treated’ and 

‘control’ and the estimate is a weighted average of treatment effects across all groups and 
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times (see Goodman-Bacon [2019] for discussion). There are 208 ‘treated’ municipalities, 

close to which (less than 5.5. kilometers) a new MW opened, thereby generating a plausibly 

exogenous variation.  Among 2,321 pure ‘control’ municipalities, it is possible to distinguish 

two groups, namely municipalities that had the MW built prior to the reform (before or 

during 1931), ‘always-treated’ (248 municipalities, namely cities and nearby areas), and 

municipalities that did not have the MW nearby throughout the period, ‘never-treated’ (2,073 

rural municipalities). Noteworthy, such distinction is nominal because the increase in the 

inpatient childbirths is occurring everywhere from 1931, and therefore the ‘always-treated’ 

could also suit as a comparison. ‘Treated’ municipalities also serve as ‘controls’ when their 

treatment status does not change. To see, from where the effect comes from, I therefore run 

Eq.1 including all ‘treated’ and ‘control’ groups first and then to each of the ‘control’ group 

(‘always-treated’, ‘never-treated’, and ‘treated’ only). Among the ‘treated’, there are 

municipalities that received access to the most common types of childbirth institutions – Type 

I, Type II and private MWs (see ‘The Reform’). The overwhelming majority of the 

specialized maternity clinics were opened prior to the reform, hence they all are included into 

the control group as ‘always-treated’ and their policy effect cannot be estimated for the whole 

country sample (in comparison to ‘treated’). Partially to remedy for this, individual-level data 

for the case of rural municipalities in southern Sweden used in this study allows me to 

estimate the effects of being born in a specialized maternity clinic compared to at-home 

midwifery.  

Complementing a DD approach, I apply the ES approach in the following specification: 

(2)  yiupb = α + ∑ βt new MW catchment areap x postb (preb) x t + δp + μb + γupb + εiupb,                

where the compound indicator for the treated cohorts and municipalities (new MW catchment 

areap x postb) is replaced with the interaction between treated municipalities (new MW 

catchment areap) and event-year-of-birth dummies (postb (preb) x t). βt is estimated for each 
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event-year-of-birth within a balanced event-time window, ± 5 years before and after the 

opening of the MW in the area, and for the unbalanced end-points, ≤-6 and ≥ 6 years; cohorts 

born in a year prior to the reform, t = -1, are omitted. Borusyak and Jaravel (2017) emphasize 

that such specification provides unbiased estimates, for which the year-of-birth effects are 

identified, when the control group is at least 80 percent of the relative time. The estimation is 

thus performed for the sample with all treatment groups. The ES analysis allows me to 

address several issues: check for the existence of mean-reverting shocks or pre-treatment 

differences in the outcomes, and observe the consistency of the treatment effect across the 

treated cohorts. In the robustness analyses (see Section VII), I further addresses the potential 

threat to parallel trend assumption in additional important ways. The policy estimates in the 

DD specification (β) and in the ES specification (βt for t ≥ 0) provide the reduced-form 

(intention-to-treat) effect of the early-life policy for several yipb outcomes in short term 

(neonatal mortality and participation rates) and in long term (the natural logarithm of labour 

income, unemployment, and disability pension receipt, and mediators, such as length of stay 

in hospital, and several education and occupation variables). As the treatment initiation varied 

over the 16-year period and the size of the median Swedish municipality in the estimation 

sample is 52 square kilometers, I compare the outcomes at many points in time and within 

small geographical areas. 

IV. Data 

A. Regional-Level Data 

The main source of the data on hospital openings is the registry of MWs throughout 

Sweden from Skatteförvaltningen (1989). Information on the MWs’ dates in operation, their 

names, types, and municipality locations is provided in this report in an effort to facilitate the 

identification of the places of birth. It is based on a variety of administrative and archival 
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sources, including information from the National Board of Social Affairs, the first provincial 

doctors’ annual reports and a number of other sources. The supporting information in the 

registry highlights that the list of maternity institutions should be regarded as complete, 

although some small MWs owned and run by midwives are probably forgotten. Similar to the 

supervision of the home-assisted midwifery, these homes would be inspected annually by the 

first provincial physician, and handed in the childbirth registries. Only 0.56 percent of 

parturient women gave birth in the homes of midwives (Socialstyrelsen 1931-1946), and the 

list records their majority. I verify the MWs dates in operation, types and construction plans 

in their annual reports located in the archives of the National Health Board (Riksarkivet 

2018a). In addition to this information, I gather data on various characteristics of the MWs, 

such as patients’ demographic information, hospital beds and costs, and childbirth outcomes, 

from the official statistical sources of the National Board of Social Affairs (Socialstyrelsen 

1931-1946) and from the same archive. To assure (geographical) consistency with the 

individual’s municipality-of-birth information, the hospital’s location is a centroid of its 

municipality location. Municipality boundaries come from the GIS maps prepared by the 

Swedish National Archives (Riksarkivet 2016). The database contains geo-coded vector 

features of the municipalities for each year, thereby covering the period under analysis with 

precise information on the administrative divisions. Both data on MWs and municipality 

geographical characteristics contain the actual municipality name and code, which made their 

merging perfect. 

Short-term outcome variables come at a regional level. The number of early, late and 

post-neonatal deaths has been obtained and aggregated to the municipality of birth from the 

Swedish register of deaths, which is complete for the period under analysis 

(Släktforskarförbund 2017). Municipality-of-birth population at risk comprises the number of 

survivors to the age of 37 from the Swedish Interdisciplinary Panel (SIP, 2019) and deaths up 
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to the age of 37 from Släktforskarförbund (2017). Finally, I collect data on participation rates 

(the number of live births at homes and at MWs) and additional birth outcomes, including 

shares of preterm births, stillbirths and unhealthy mothers (with a fever 3 weeks after 

childbirth), from yearly reports of the first rural doctors across Sweden that summarize data 

from local rural and city doctor districts (National Health Board 1931-1946). Data on 

participation rates is available for 23 (out of 25) counties, and data on birth outcomes together 

with information from hospital records are available for 119 doctor districts. The division of 

municipalities across doctor district comes from Medicinalstyrelsen (1939). Additional socio-

economic and demographic variables were also collected from official statistical sources (see 

Appendix A for the sources).  

B. Individual-Level Data 

This study uses individual-level outcome data from a number of administrative registers 

for individuals born between 1931 and 1946 in Sweden. Multiple registers with yearly date 

from 1960 to 2017 are linked through unique personal identifiers and have been combined 

into the SIP. It contains individual information on date of birth (month and year) and place of 

birth (county and municipality). In the data set, municipality of birth is accurately obtained 

from the municipality records and overwhelmingly indicates municipality of mother’s (and 

child’s) residence, although in certain instances it gives the municipality of child delivery, 

namely where the MW was located (Skatteförvaltningen 1989). To avoid a potential 

measurement error arising due to this misreporting, I identify where and when maternity 

hospitals registered births instead of maternal municipalities based on municipality church 

books that are available in full for the period under analysis (Riksarkivet 2018d). I then 

exclude these municipalities from the estimation sample in the years when the nearby MWs 

registered inpatient births, out of which 124 ‘always-treated’ municipalities, 4 ‘never-treated’ 

municipalities and 3 ‘treated’ municipalities. It gives 2,398 municipalities of births analyzed 
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in the final estimation sample (205 ‘treated’, 124 ‘always-treated’, and 2,069 ‘never-treated’). 

Noteworthy, the baseline results from the full sample are not statistically different from those 

from the estimation sample, although I prefer the latter for the sake of internal validity. Many 

specialized clinics and some large hospitals located in large cities registered births at their 

locations, hence the final estimation sample contains smaller cities and rural municipalities 

(see Appendix C). Driven by the individual-level data, the baseline analysis is conditional 

upon individuals having survived to adulthood and not migrated permanently from Sweden 

before 1960 or before any respective starting year of the register. Of the cohorts 1931–1946, 

96.4 percent of one-year survivors are recorded in the database (see Appendix C). 

The data set provided abundant information on economic outcomes, which are obtained 

for the same age intervals for all cohorts to assure their proportionate contribution. An 

individual’s labour income is available from 1978 onwards on an annual basis from the 

income and taxation register (Inkomst- och Taxeringsregistret). Labour income includes a 

salary, entrepreneurial income, sickness benefit, parental allowance and remuneration in 

connection with military service. For the analysis, labour income was constructed as an 

average of the real labour income (widest possible given the time span of the data), between 

the age of 47 until a year prior to death or age 65, and is entered into the models in a 

logarithmic form to avoid the disproportionate influence of the extreme values. I also 

gathered two binary indicators of the labour market participation, such as the persons with a 

disability receipt, from income and taxation registers, and unemployed, from employment 

registers (Sysselsättningsregister), for the ages 55–64. To assure that a disability indicator is 

related to chronic health-related disability and not to an unemployment insurance or a 

temporal disability status, only individuals with permanent disability – for each observable 

year – are attributed to the disabled. For all variables, the results are almost identical to using 
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a narrower age range, for example prior to the age of 60, indicating no differential early 

retirement across treatment groups (available upon request). 

As for mediators, I constructed a variety of education, occupation and health variables. 

The education register (Utbildningsregistret), available from 1990 onwards, allowed me to 

obtain continuous years of schooling, binary indicators for both the highest completed 

education (secondary education, vocational education, high school, and college education), 

following Meghir and Palme [2005], and fields of education (general, social sciences, natural 

sciences, medicine, and other). Population and housing censuses 1970, 1975 and 1980 

provided detailed information on sector affiliation and a socio-economic category of the main 

occupation of the individual for our cohorts at ages 34–49 that I use to construct binary 

indicators. The national inpatient register (Slutenvårdregistret) contains information on 

hospital admissions, their duration and associated diagnoses, gradually covering counties 

with records for the total population from 1968 onwards. Relying on the coverage of the 

counties by this register (Ludvigsson et al. 2011) and using the overall population at risk from 

the population registers to assure that the measure is unconditional, I constructed a total 

length of stay in hospital in ages 37–64. In order to measure pathology in health exclusively, I 

excluded hospital admissions due to external causes (2 percent of person-years) and 

observations with no need for further treatment (0.01 percent of person-years). In addition to 

health, all-cause and cause-specific mortality is available from the registers. Overcoming the 

problem of censoring, full municipality-of-birth data on deaths from the death register 

(Släktforskarförbund 2017) in 1931–1967 together with the register data from 1968 onwards 

allow me to analyze the effects of the reform for the ages 0 until 65. Descriptive statistics for 

the estimation samples are presented in Table 2.  

[Table 2 is about here] 
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I use one more source – register-based individual-level data from the Scanian Economic 

Demographic Database (Bengtsson et al. 2018) – for the case study. It covers the total 

population in the five municipalities (around 6,500 residents), which are located in close 

proximity to each other in southernmost Sweden and appear to be representative of rural and 

semi-urban areas. Individuals are observed within the municipalities from birth until 1968, 

and after 1968 are tracked across the entire country based on personal identifiers through 

Swedish national registries, thereby providing the outcome variables identical to the sample 

for a total population. The quality of the data, where family reconstitutions were performed 

using register-type data, is high and discussed elsewhere (see Bengtsson et al. [2018] for 

references). From this source, the place of maternal residence and place of birth – home or a 

particular hospital – is known. In terms of childbirth institutionalization, the area follows the 

national pattern. More specifically, starting from 1931, the share of normal childbirths taking 

place in hospitals sharply increased and surpassed the home-based midwifery system (Lazuka 

2018). There had been no new openings in the area, instead existing maternity hospitals in the 

nearby cities (two specialized clinics and two Type I MWs) opened their doors to the rural 

parturient women. Based on the dataset and in consistency with the main analyses, I 

supplement the indicator of treatment in the hospital with parental background information, 

such as father’s socio-economic class and sector of employment at birth and the maternal 

presence in childhood.      

V. The Immediate Impacts of the Policy Experiment 

A. The Effect of the Reform on Participation Rates 

Between 1931 and 1946, the share of total births in clinics as opposed to homes 

accelerated during the reform and increased from 30.17 to 88.04 percent in total. Table 3 

Panel A presents the estimates for the effects of the MW reform on the participation rate at a 
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(birth) municipality level, which is the share of live births in MWs to all live births. Figure 3 

complements these results with the ES estimates. Across all samples, the results suggest 

strong, between 19.16 and 24.81 percentage points, and highly statistically significant 

positive effects of the reform on the share of hospital births. In both absolute and relative 

terms, the effects are the largest for the treated municipalities in their comparison to each 

other. There are no significant pre-trends and the effects evolve consistently during and after 

the opening of the MWs. Transition to the hospital environment occurred across all 

municipalities, because prior to 1931, even if existent, hospitals did not accommodate normal 

childbirths. The results show that the reform-driven increases in participation rates outpaced a 

gradual transition in the latter regions. This is in line with what Gyllenswärd (1946) observed 

in the investigation of the determinants of perinatal mortality in the 1930s Sweden; the actual 

demand for inpatient childbirth care for normal deliveries had accelerated more rapidly in 

rural municipalities, which received access to the services in the neighbouring cities, than in 

the cities themselves. Interestingly, the magnitude of the participation response to the MW 

reform is consistent with the policy uptakes previously found for Sweden, either in the earlier 

period for the quality midwifery employments (18.0–19.0 percentage points, Pettersson-

Lidbom [2015]) or the overlapping period for the well-child visiting programme (19.53 

percentage points, Bhalotra, Karlsson, and Nilsson [2017]). 

[Table 3 and Figure 3 are about here] 

B. The Effect of the Reform on Birth Outcomes 

Panel B in Table 3 and Figure 3 provide results for the effects of the reform on birth 

outcomes, the main being neonatal mortality, which is based on the sample for the whole of 

Sweden. The results suggest that the MW reform significantly decreased the 28-day 

mortality, with the magnitude varying between 14.09 and 20.74 deaths per 1000 live births 
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across different samples (46.0 percent and 57.7 percent of the pre-mean subsequently). 

Overall, in 1931–1946, 28-day mortality declined by 8.25 per 1000 live births, among which 

mortality due to infection, preterm birth and low birth weight declined by 11.2 deaths and 

mortality due to congenital malformations levelled off and then increased by 3.1 deaths 

(Socialstyrelsen 1931-1946). Therefore, the reform-led decreases in neonatal mortality can be 

fully attributed to preventable causes. I further estimate the effects for both early (7-day) and 

late neonatal (8-28-day) mortality and find that a subset of early deaths, coinciding with the 

treatment inside the hospital, explains the bulk of the mortality effect for neonates. Thus, the 

MW reform had a strong and highly statistically significant negative impact on 7-day 

mortality, with an absolute (relative) magnitude 10.80 and 16.62 deaths per 1000 live births 

(43.8 percent and 58.2 percent of the pre-treatment mean) across different samples. The 

estimates for the late neonatal (8-28-day) mortality as an outcome are not highly statistically 

significant albeit are similar in sizes across different samples. The ES analyses support these 

findings. The effects are therefore attributed to the early neonatal mortality and consistently 

correspond to the stay in a MW. While they seem to be large, in relative terms, they appear to 

be similar to those shown in other quasi-experimental papers that studied the effects of the 

drastic changes in childbirth settings on neonatal mortality. For instance, there are at least 

49.0 percent of decline in 28-day mortality due to licensed midwifery as opposed to 

traditional practices in 1881–1930 Sweden (Lazuka 2018), or at least 39.4 (43.1) percent 

decline in (7-day) 28-day mortality due to hospital services as opposed to home deliveries in 

2000–2008 Netherlands (Daysal, Trandafir, and van Ewijk 2015). The absolute magnitudes 

of the effects decrease when approaching modern times.  

For a subsample of municipalities, I realize the opportunity to estimate the impact of the 

MW reform on other birth outcomes, such as preterm birth rate, stillbirth rate and maternal 

health (see Appendix D). The results for these outcomes are neither precise nor robust. The 
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only, there is a slight evidence that the share of preterm births increased due to the reform by 

5.31–10.23 births per 1000 live births. The observation that these results particularly hold for 

a sample of treated and never-treated (birth) municipalities likely suggests that, due to the 

reform, midwives received opportunity to refer preterm newborns to the new nearby 

hospitals. There are no effects of the reform on stillbirth rate, and, as further calculations 

show, no effects on preterm or full-term stillbirth rate. Similarly, even though the direction of 

the policy effect is, as expected, negative, for maternal health measured as a ratio of mothers 

being healthy three weeks after birth (usually with high fever) to 1000, it is not significant. 

The reformers did not consider or observe that the expansion of maternity hospitals decreased 

maternal mortality; it was already low, 2.47 per 1000 live births or, put it differently, around 

5 women were dying due to maternity causes in each region on average (Socialdepartamentet 

1945). On the other hand, expansion of hospitals gave room for more childbirth operations, as 

Gyllenswärd (1946) indicated. These results could therefore suggest that intensified 

childbirth interventions were healthy in the period under study. One could compare with the 

findings of Pettersson-Lidbom (2015) for the nineteenth-century Sweden when maternal 

mortality was twice as high and a quality midwifery assistance helped to reduce maternal 

mortality. For the same period as in the current study, for the US Thomasson and Treber 

(2008) find no effect of shift in childbirth from home to hospital on maternal mortality.  

C. Short-Term Interaction Effects with Cointerventions 

Two main public health interventions affecting infants overlapped with the MW reform, 

one is the inception of antibiotics in the late 1930s and another one is the well-child 

programme that in a trial covered certain municipalities in 1931–1933 and then spread at a 

larger scale from 1938. In this section, I estimate (i) whether these cointerventions confound 

the effect of the MW reform on early neonatal mortality and (ii) whether they interact with 

the MW reform.  
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Sulphonamides efficient against the array of streptococcal, pneumococcal and 

staphylococcal infections arrived to Sweden sharply in the late 1930s. My previous study 

shows that a derivative of sulphonamides, sulphapyridine, efficiently cured pneumonia, the 

main cause of death among infants, with long-lasting beneficial impacts for health and labour 

incomes among the survivors in adulthood (Lazuka 2020). Another derivative had curative 

effects on puerperal sepsis, although its mortality was too low (0.54 per 1000 live births) to 

exercise any effect on neonatal mortality (Domagk 1957). In 1939, shortly after the invention, 

the inventories of the hospitals listed sulpha antibiotics among the available medications 

(Riksarkivet 2018b). I operationalize this drug-related shock through their influence on 

pneumonia mortality (and hence to early-life health) and add the respective terms to the 

models (see Table 4). Panel (i) presents the independent effect of the MW reform on the 

outcome while controlling for the effect of cointervention, and Panel (ii) in addition to the 

main effect shows the effect of their interaction. Regarding interaction terms, they, as usually, 

should be interpreted together with the main effect of the MW reform as its heterogeneity in 

relation to whether there is another intervention is place. Results from the Panel A (i) show 

that sulphanomides did not bias the effect of the MW reform on early neonatal mortality; the 

latter are barely affected. Results from the Panel A (ii) point that the intervention likely 

interacted in the additive way. The openings of the MW and a sudden arrival of drugs 

efficient against pneumonia produced additional reduction of between 3.561 and 4.889 early 

neonatal deaths per 1000 live births (12.5 and 17.2 percent of the pre-mean in early neonatal 

mortality subsequently). These estimates do not attain statistical significance in all models, 

probably because around a third of neonatal deaths in the 1930s–40s are attributed to 

infection and not all could be treated with sulpha (Preston et al. 1972). More vividly, 

interaction effects appear for postneonatal mortality suggesting that the opening of MWs 

could reduce exposure to infectious disease in the area or ease access to the antibiotics (see 
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Appendix E). Together, these results tentatively indicate that reduction in exposure to 

infection could be an input to early-life health improved by the MW establishments.    

 [Table 4 is about here] 

Another cointervention, the well-child programme, provided prenatal and postnatal care 

in the form of information, support, and monitoring of maternal and newborn health through 

home nursery visits and doctor check-ups at local clinics. Prior to it, district midwives tested 

the protein in urine among expectant mothers, so the programme implied the reallocation of 

duties to the nurses employed at child clinics and their broader scope (Socialdepartamentet 

1945). The well-child programme was initiated in 1931–1933 as a trial with seven doctor 

districts involved, and between 1938 and 1947, as a nationwide roll-out, it gradually covered 

more than a half of infants across all counties in Sweden. For the early trial, Bhalotra, 

Karlsson, and Nilsson (2017) show significant reform-led reduction in infant mortality, 

primarily due to preterm birth, low birth weight and congenital malformations. For the 

nationwide roll-out, Knutsson (2018) shows that it led to decline in infant pneumonia 

mortality, supposedly because well-child clinics provided access to the sulpha drugs. In the 

further analysis of cointerventions, dropping the municipalities (57 in total) included into the 

early trial of the programme does not affect the results although I keep them aside. Based on 

the archival sources purposely collected (Riksarkivet 1938-1946), I obtain a treatment 

indicator for the well-child reform at the municipality level in 1938–1946, focusing on clinics 

that provided antenatal care in addition to postnatal care (1,838 treated municipalities). 

Results from the Panel B (i) in Table 4 suggest that the effect from the well-child reform does 

not bias the main effect of the MW reform. In Panel B (ii), the interaction term between the 

MW and the well-child reforms is, as expected, negative, suggestive of the reinforcement 

between the two, albeit is marginally significant. Shown in Appendix E, there are no 

interaction effects of the interventions on late and postneonatal mortality. Therefore, any 
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interaction between the reforms could emerge due to prenatal care services that, for instance, 

enabled the early detection of growth-retarded newborns who were taken care of after 

childbirth at the MWs. Taken together, these findings tentatively point to the importance of 

the MW reform for premature newborns.        

VI. The Long-Term Impact of the MW Policy Experiment 

A. Main Results: The Effect of the Reform on Labour Market Outcomes 

The results for the impact of the openings of the new MWs in early life on the labour 

market performance in late adulthood are presented in Table 5 for the DD term and Figure 4 

for the ES terms. They suggest the positive effects of a sizable magnitude across all samples. 

Being born in a municipality closely located to the new MW leads to the increase in average 

labour income by 4.3–5.1 percent (between ages 47 and 64), compared to the individuals 

born prior to the openings and those born afterward in municipalities with no such access. As 

for a share of unemployed or disability insurance recipients as an outcome, the results are 

even stronger and again statistically significant. Cohorts born in catchments areas of new 

MWs have 0.012–0.014 percentage points lower propensity of being unemployed (between 

ages 55 and 64), which is 9.5–11.0 percent of the pre-mean. Access to the services of the 

maternity hospital in a year of birth leads to the reduction in propensity of being on a health-

related disability insurance (between ages 55 and 64) by 0.011–0.015 percentage points, 

which is 9.1–11.8 percent of the pre-mean. The economic effects are similar between men 

and women (available upon request). The ES results convincingly suggest the emergence of 

the beneficial effects on all outcomes during and after the opening of MWs and not before 

thereby validating the design. Figure 5 presents unconditional quantile estimates for the 

natural logarithm of labour income in adulthood (Firpo, Fortin, and Lemieux 2009) to explore 

the sources of the mean impact of the MW reform. Results show that the mean effect on 
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labour income is largely driven by the reform-led changes in income below the 40th 

percentile of the labour income distribution, at 6.70 percent on average, after that the effects 

decline and somewhat level off at 1.68 percent on average. This declining pattern is 

consistent with the expectation that the benefits for the unhealthiest individuals should be 

larger, supporting the previous findings on the large mean impacts for unemployment and 

disability. The estimated effects are the intention-to-treat effects, and to transform them into 

the treatment effects on the treated, one can divide the estimates by the effect on the 

participation rate (see Section V.A): due to the reform, the share of hospital births in total 

increased by 19.16–24.81 percentage points. The average treatment effects on the treated 

hence are estimated to be 22.33–28.09 per cent. 

 [Table 5, Figures 4 and 5 are about here] 

The sizes of the intention-to-treat effects of early-life interventions targeting infants 

presented in the previous literature vary greatly. The effects from the present paper, taken 

both those in the lower tail and those for the rest of labour income distribution, fall into the 

range of the effects found in the previous quasi-experimental studies. While to my knowledge 

the current paper is the only to study the long-term effects of medical care around birth for 

general population, a few studies have investigated it for local populations. For Sweden in 

1881–1930, Lazuka (2018) finds that the impact of qualified midwifery leads to 0.11 

percentage points higher share of skilled in ages 18–21 among treated men that should 

translate into 10.26 percent higher incomes in adulthood. Bharadwaj, Løken, and Neilson 

(2013) find that more intensive medical care for newborns with very low birth weight 

increased schooling that translates into 1.8 and 2.7 percent larger earnings in different 

contexts. Previous studies, which have elaborated postnatal care interventions more 

extensively, demonstrate similar or larger long-term economic effects. For the well-child 

programme in Sweden, Bhalotra, Karlsson, and Scharz (2016) find that eligibility to the 
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programme for a year enhanced income by 7.3 percent on average in ages 30s, and for 

women – by about 19.5 percent. For a similar programme in Norway, Bütikofer, Løken, and 

Salvanes (2018) show that having access to well-child visits in the first year of life increases 

adult earnings by about 2 percent in ages 31–50. The arrival of sulpha antibiotics in infancy 

increased adult income among surviving men in the US by at least 3.3 percent (Bhalotra and 

Venkataramani 2013) and among surviving men and women in Sweden by 2.8–7.2 percent 

(Lazuka 2020), and the average impacts among the treated are larger by a factor of 6.7. The 

long-term economic impacts on the disadvantaged children have been found to be even 

larger, aligning with the magnitude of the effects on disability and unemployment in this 

study. For instance, Aizer et al. (2016) find that the cash transfer programme in the US in 

1911–1935, with no public health components, led to 13.6 percent higher incomes among 

individuals accepted to the programme in childhood and observed in adulthood.  

B. Medium-Term Effects on Health, Education and Occupation  

Results in Table 6 and in Figure 6 help to disclose direct and indirect mechanisms 

leading up to the long-term economic effects, including health, education and occupation as 

outcomes. The negative effects of the MWs reform on morbidity, measured with the total 

length of stay in hospital (between ages 37 and 64), are relatively stable across different 

specifications. More specifically, cohorts born in the municipalities with better access to the 

MWs have 1.487–2.407 fewer nights in inpatient care while adults, which is a reduction of 

6.0–9.1 percent of the pre-mean. The ES analyses, however, point that the magnitude of this 

impact should be interpreted with some caution as the effect does not emerge consistently for 

all cohorts after the reform. Additionally, I perform the analysis by the cause of admission to 

hospital, and find that morbidity due to cardiovascular disease (up to 0.365 fewer hospital 

nights that is 9.2 percent of the pre-mean), due to degenerative diseases (up to 0.935 fewer 

hospital nights that is 10.79 percent of the pre-mean), largely arthritis, and mental diseases 
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(up to 1.708 fewer hospital nights that is 24.18 percent of the pre-mean), reduced the most 

(see Appendix F). The beneficial effects on cardiovascular disease and arthritis link the adult 

health to chronic inflammation and reduced exposure to infection (Finch 2007). Probably 

more strikingly, the effects on mental and nervous diseases could be associated with the 

differences in the release of ‘stress hormone’ that permanently affect brain function, as 

manifested by mental disorders, in our case presumably due to better and constant care after 

birth (Danese and McEwen 2012). I also estimate the effects of the reform on mortality at 

different ages until the age of 64. The reform had not influenced the mortality of the 

individuals after the age one in later ages in total and by cause.  

[Table 6 and Figure 6 are about here] 

The MW reform could influence adult economic performance indirectly, through 

additional investments in individual’s schooling. The labour market in the 1970s Sweden, in 

adulthood of the studied cohorts, brought growth both to jobs in knowledge-intensive 

enterprises, services, and unskilled work in serial production (Palme and Wright 1998). If the 

reform-led increases in schooling are found, treated individuals therefore likely to sort into 

skilled jobs. For instance, women born in 1931–1933 and exposed to the trial of the well-

child programme, as Bhalotra, Karlsson, and Scharz (2016) show, were more likely to be 

employed in skilled occupations in public and private service sectors. Results for educational 

outcomes in Table 6 suggest that schooling rose in response to the MW reform, and 

especially so for skilled, secondary, education. The ES graphs suggest that they are absent for 

pre-treatment cohorts and evolve consistently for the treated ones. Thus, due to the reform, 

individuals obtain 0.084–0.117 additional years of schooling. These affects are non-linear, as 

they emerge to be strong and statistically significant for secondary education, for which they 

increase by 0.015–0.024 percentage points (3.0–3.7 percent of the pre-mean). Enjoying rapid 

growth of educational opportunities in obtaining complex knowledge, individuals have higher 
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propensity of receiving degree in the specific field of education, as opposed to the general 

field, by 0.015–0.022 percentage points (3.3–5.8 percent of the pre-mean). While the results 

are similar for both sexes, in performing further analysis one should consider the effects 

separately due to the strong gender segregation at the labour market in 1970s–1980s. In 

distinguishing the effects by a specific field of education, results show that treated men were 

inclined to obtain education in different specific fields and treated women chose social 

sciences. In line with a-priori expectations, results tentatively point that the reform induced 

treated individuals to occupy non-manual jobs, by 0.018–0.019 percentage points (4.0–5.5 

percent of the pre-mean), and sort into the service sector, by 0.010–0.014 percentage points 

(1.7–2.2 percent of pre-mean). According to additional analyses (see Appendix G), 

employment of treated women increased largely in teaching, research and municipal 

government, and that of men – in public administration. In total, our results support that 

education was an additional medium-term channel through which the effects of the MW 

reform translated into adult labour incomes. 

Taken together, returns to better schooling and health account for the impact of the MW 

reform on labour income. Estimated in a Mincer equation from our sample, average rate of 

return to one year of schooling is around 13.3 percent and a return to secondary education is 

93.29 percent. The pattern of larger returns to quality compared to quantity of schooling is 

consistent with (Palme and Wright 1998), although we focus on cohort, not period, returns 

that gives values of larger magnitude. As for returns to health, one additional night in hospital 

is associated with 0.005 percent smaller labour income, conditional on individual covariates. 

On can correspond these returns to the effects of the reform on education and health that 

mediated the effect on labour income. A larger share of secondary school graduates due to the 

reform accounts for 1.49 (0.016 x 93.29) percent of the labour income effect. Fewer hospital 

nights due to the reform, if to take the most conservative estimate, gives 0.07 (1.487 x 0.005) 
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percent. Put together, these effects are roughly equivalent to the average effect of the reform 

for individuals placed above the 40th percentile of labour income distribution (see Figure 5 

above). For the individuals located below, one can remind that the effect of the reform on 

health-related disability receipt is robust and amounts to 9.1–11.8 percent of the pre-mean. I 

can therefore tentatively conclude that the MW reform included the unhealthiest members of 

population into labour force, primarily through health drove labour income performance for 

the individuals in the lower half of the distribution, whereas for the upper half the effects are 

largely driven by education. To compare, for the overlapping cohorts, in Lazuka (2020), 

sulpha antibiotics reducing infant pneumonia pushed incomes mainly through adult health. 

Apparently, several components of the MW reform were important for the later life 

outcomes. 

C. Long-Term Interaction Effects with Cointerventions 

Overlapping public health interventions, such as the inception of antibiotics and the 

well-child programme, are additional investments to infant health that could instead of the 

MW reform, explain the long-term effects found in this paper or be one of the channels. More 

specifically, Lazuka (2020) finds that the introduction of sulphapyridine against pneumonia 

positively affected long-term labour income and health. While Bhalotra, Karlsson, and Scharz 

(2016) find that the trial of the well-child programme yields larger earnings among treated 

women, Knutsson (2018) finds no long-term effects after 1937 arguing that they are exercised 

by the sulphapyridine instead. Table 7 presents both independent and interaction effects for 

the MW and these cointerventions. Similar to the results for the short-term effects, Panel (i) 

shows that no reform biased the main effect of the MW openings. Results from Panel (ii) 

show that the interaction effects between the reforms are positive and hence operate as 

reinforcement although the majority of them do not attain statistical significance. The effects 

on disability and unemployment in general resemble this pattern (see Appendix H). In line 
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with discussion in (Almond, Currie, and Duque 2018), clear significant interaction effects of 

the programs might be absent because health inputs of the programmes are similar. More 

specifically, MWs provided better hygiene, isolation and preventive care contributing to 

lower exposure to infectious disease that later on was reinforced by the arrival of sulpha 

drugs or, through better distribution, by the well-child programme. The opening of MWs also 

provided better revival and care of premature and low-birth-weight newborns who could be 

better detected with the well-child programme. Interestingly, the well-child programme itself 

does not attain any significant effects (not shown here), only in interaction with the MW 

reform. One more interpretation is that interaction effects might pick up the additional gains 

for the weakest sub-populations where the effects are probably larger but not exclusive (cf. 

e.g. Campbell et al. 2014). Taken together, the MW reform has robust and overwhelming 

long-term labour effects, and rather provides conditions for the realization of other programs.  

[Table 7 is about here] 

In additional analyses, I investigate whether other interventions affected the impact of 

the MW openings (see Appendix H). The establishment of doctor districts that brought larger 

resources to healthcare and control of the epidemiological environment and had positive 

health and economics effects in the oldest-old ages of the survivors, as Lazuka (2019) finds, 

was completed by 1920. Also, I estimate the effect of the reform on different measures of 

healthcare investment, other than childbirth, and find no effect. The introduction of the 

seventh compulsory grade was almost completed for the studied cohorts (Fischer, Karlsson, 

and Nilsson 2013), and dropping several municipalities that completed the reform in the 

beginning of the study period does not affect the results. An introduction of a nine-year 

comprehensive school affected 7.28 percent of our sample in the 1940s (Holmlund 2008), 

and it did not affect the results of the MW reform. The arrival of sulphonamides against 

puerperal fever in 1938 does not bias the effect of the MWs either, agreeing that maternal 
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survival could not be a channel. During WWII, Sweden was neutral, but there were regional 

problems with the supply of food and fuels; studies looking at the impact of food shortage on 

either a child’s health (Angell-Andersen et al. 2004) or female labour force participation 

(Gustafsson and Jacobsson 1985) do not reveal any differences. I test the robustness of the 

results to the region-specific influence on food production during WWII, which leave the 

effects unchanged. Finally, because other programmes affected certain but not all cohorts 

under analysis, I find that the effects for subsamples are similar, suggesting an unlikely 

confounding. Altogether, one can conclude that no other programme or a shock explains the 

effect of the MW reform. 

D. The Effects by the Type of Institution 

I analyse the short- and long-term efficiency of the maternity hospitals by looking at the 

effects by their types. The hospitals could affect infant health through a variety of channels, 

such as potentially better hygiene and isolation, and better general and emergency care for 

both mothers and premature newborns. The health authorities encouraged the establishment 

of the larger maternity hospitals (Type I), which were deemed to have better technical 

potential to handle complicated cases and thus received larger subsidies for the establishment 

and maintenance of the hospital beds for childbirth (Socialdepartamentet 1942). As 

mentioned before, the iron lung artificial respirators could be available at large hospitals that 

potentially should save more neonates around 2,000 grams, although the scope of their use is 

not known. For instance, Gyllenswärd (1946) did not believe that such equipment was 

available to the extent to matter for preterm survival. Rather, preterm care of babies around 

2,500 grams at that time focused on revival and prevention that could be practiced in any 

hospital. To him, differences in neonatal mortality across different childbirth settings are 

explained by newborns with normal birth weight. The defenders of the decentralization in 

childbirth and health care, achievable if there are small local MWs (Type II), argued that local 
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childbirth institutions had several advantages, such as proximity and easy access in case of 

emergency (Gröne 1949b). Such care therefore likely mattered in comparison to the home 

setting where a midwife was available only at birth and a proper after-care was lacking. Type 

II small wards operated as units of general or Red Cross hospitals, both enjoying access to 

medical facilities and the availability of high-quality personnel. Inspection reports of small-

scale MWs gathered during 1929–1936 suggest that isolation, prevention of infections, 

resting and encouragement of breastfeeding had been practised there similarly to larger 

institutions (Riksarkivet 2018c). The smallest, private MWs, such as maternity rooms in 

midwifery and doctor’s homes, retirement and charity institutions, were less overcrowded 

albeit had worse facilities in general. Alternatively, the benefits of the large hospitals in 

comparison to the small ones could be partially offset by overcrowding or by tiresome trips to 

the hospitals. 

Results for both short- and long-term outcomes are presented in Table 8. In the short 

term, all types of MWs led to reduction in early neonatal mortality. The effects between large 

and the smallest wards are similar albeit supposedly point to different counterbalancing 

effects, such as gains for survival in outpatient wards compared to home setting and its 

reduction due to overcrowding. Opening of the Type II MWs led to 21.37 deaths per 1000 

live births, with the additional advantage of around 4.5 deaths per 1000 live births compared 

to large and smallest wards, and probably measure the potential of the childbirth care at that 

time. While, at best, respirators should be available only in the largest hospitals, the results 

suggest that not they but rather the referral of the premature newborns from home to the 

nearest hospital and their constant monitoring were important implying that the marginal 

survivor of that time is rather close to 2,500 grams. The differences in the long-term labour 

income is even more striking; the effect of the policy for the Type II wards is a twofold effect 

of the Type I MWs, 10.18 versus 4.92 percent, is absent for the private wards. Figure 7 
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presents distributional effects of the three types of MWs across the quantiles of ln labour 

income distribution. For all types of MWs, the pattern is L-shaped pointing to the largest 

effects for individuals at the lower tail of ln labour income distribution, consistently with the 

links to early-life health. The positive effects for the private MWs, between 1.9 and 2.6 

percent, are apparent until the 40th percentile of the distribution although they are not 

statistically significant. The positive effects for the Type I and Type II hospitals follow the 

overall pattern with the effects for the latter amounting 11.5 percent for individuals below the 

40th percentile and 3.0 percent for the rest and being 1.4–2.2 times larger in comparison. 

These patterns suggestively point to several mechanisms behind the effects. Primarily, the 

similarity of the pattern suggests that the early-life health technology, both for premature and 

full-term births, is similar between Type I and Type II wards. One should see the effects for 

the private wards as those emerging due to being born in the outpatient facility with basic 

childbirth and neonatal care compared to being born at home. As other hospitals produce 

additional benefits compared to private wards, the quality of the services due to better 

facilities and personnel is important for the long-term effects. The effects are not limited but 

rather emerge for individuals across the different percentiles, thus the marginal newborn 

made healthier by the MWs is that with normal birth weight.       

 [Table 8 and Figure 7 are about here] 

E. The Case of 5 Municipalities in Southern Sweden 

For a small area in southern Sweden, I analyse the effects of being born in an MW on 

survival within up to 28 days from birth and for economic outcomes when reaching late 

adulthood in Table 9. The municipalities were closely located to the specialized clinics and 

Type I maternity hospitals and I observe an individual-level treatment at these hospitals and at 

homes by midwifery, as well as a total population of babies born in the municipalities across 
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many demographic and economic characteristics. Maternity hospitals functioned before 1931, 

albeit, following the reform, additional hospital beds for childbirth were created and they 

began to admit parturient women from the neighbouring rural areas. So, the estimates to be 

reported are rather associations than the causality in nature, compared to the main analyses, 

although the specifications presented in the table rule out any differences specific to the 

municipality of residence, the year of birth and to the family-level factors from the treatment 

estimates. With these considerations in mind, and consistent with the results for the whole of 

Sweden, I find that the proportion of neonates dying is 0.046–0.047 percentage points lower 

if they are delivered in maternity hospitals compared to those assisted by midwifery at home 

(the pre-mean is 0.035). I can catch survivors in their late 40s until death or the age of 60 or 

64 in their labour market outcomes. The estimates suggest a strong long-term economic effect 

of being born in a hospital: 26.1–28.7 percent for the average labour income, and point to the 

larger effects for individuals at the lower tail of labour income distribution and for health-

related disability. Interestingly, these effects are the local average treatment effects on the 

treated albeit align with those estimated above for the whole of Sweden. These results robust 

to adding a variety of other family- and mother-specific controls tentatively suggesting that 

the main pattern is driven by access to hospital services at birth. 

[Table 9 is about here] 

F. Social Rate of Return 

Investments in MWs yielded high societal returns. To measure the returns, I first relate 

the discounted increase in the individual’s labour earnings in the ages 47–64, summed across 

the cohorts, to costs of treatment. For this calculation, I rely on the estimates for the long-

term effects of the opening of maternity hospitals of different types (4.92 percent for Type I 

MW and 10.18 percent for Type II MW). Gains in labour income should be discounted with 
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the real long-term government bond yields 1931–1946 (3.4 percent, based on Waldenström 

2014) for the investment period – up to the age of 47. Statistical and archival data on the 

MWs provide detailed information on both government investments and subsidies and patient 

fees. Table 10 provides the results of these ‘back-of-the-envelope’ calculations. Indeed, larger 

hospitals had lower costs per birth compared to those in smaller hospitals. However, the rate 

of return is mirroring the differences in benefits between small versus large hospitals, 

yielding a factor 40 to 1 and 21 to 1 subsequently. In the next step, based on the short-term 

estimates (16.92 for Type I and 21.37 per 1000 live births for Type II), I add the value of 

saved neonatal lives to the total benefits. This rate of return is again favouring small wards 

giving 45 to 1 compared to 24 to 1 for large wards. Private MWs, albeit did not produce 

long-run effects, saved neonatal lives that are a threefold value of the associated costs. 

Overall rate of return is estimated to be 22 to 1.  

 [Table 10 is about here] 

VII. Robustness Analyses 

A. Plausible Selection Effects 

The reform could initiate selective migration or fertility responses among parents of the 

cohorts under study. Noteworthy, any changes common to all regions are controlled for by 

the year of birth fixed effects. Moreover, any changes that develop over time in a manner 

specific to each of the regions (counties and their urban and rural territories) are controlled 

for by the county-urban-by-birthyear fixed effects. However, if fertility or migration 

responses to the reform change the composition of cohorts in favour of children from high-

resource families, those presumably with high levels of human capital, this would provide an 

alternative explanation for the long-term results. I address this concern by means of several 

sets of data in Appendix I. First, I examine whether the reform initiation affected the 
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composition of the cohorts due to fertility responses. The organisers of the reform supposed 

that the state subsidies for childbirth might force mothers to have more children 

(Socialdepartamentet 1929). These subsidies were paid to all mothers regardless of the place 

of delivery and income. In line with this observation, the results from either doctor-district-

level data or mother-level data show no effect of the MW reform on the number of children 

born during 1931–1946 on the main samples. For a subsample of treated and always-treated 

municipalities, analysis for the mothers’ data shows some evidence for induced fertility. In 

relation to heterogeneous fertility responses, these effects are fully driven by the group with 

unknown background, and otherwise are absent among high and low-resource families. 

Second, I analyse the effects of the reform on migration, and results show no effects of the 

reform on migration in total and across subsamples. From these analyses, one should discern 

that the reform could induce fertility with no clear differences across different socio-

economic groups. If so, because the treated children might have grown up in larger families 

with fewer resources per child, the true biological effect of being born in a maternity hospital 

might be underestimated. 

The MW reform could have induced selective mortality due to the negative effects on 

early neonatal mortality that the paper finds. For the first half of the twentieth century, 

scarring, or treatment, effects tend to dominate the selection effects (Hatton 2011). Previous 

quasi-experimental studies also highlight that the marginal survivor of the intervention tends 

to be negatively selected, so the long-run estimates are likely biased downwards (e.g. Almond 

[2006], Bozzoli, Deaton, and Quintana-Domeque [2009]). As noted previously, the MW 

reform enabled to save the larger fraction of fragile newborns who would have died otherwise 

and provided them with better care. I analyse with several methods to what extent selective 

survival might affect the results found in this paper (see Appendix I). First, for all samples, I 

perform a bounds exercise dropping individuals in the untreated group whose labour income 
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distribution is likely to be right-skewed due to the disproportionally smaller share of fragile 

births. For the treated group, it is difficult to suppose where the treated newborns end up in 

the labour income distribution due to the direct effects from health and their interplay with 

education found previously (Conti, Heckman, and Pinto 2016). The reform saved between 

1.08–1.60 percent of live births, so individuals to be dropped fall into the 98th and 99th 

percentiles of the distribution for ln labour income. Second, I apply a two-stage Heckman 

selection procedure to analyse whether selective survival affects the estimates (Heckman 

1979). Third, I perform the inverse probability of participation weighting based on 

background characteristics of individuals that can improve external validity of a sample with 

selective participation (Bonander et al. 2019). Here, I estimate propensity scores for 

participation in adult sample for individuals not only based on their baseline but also paternal 

characteristics. Weighted analyses are then conducted based on the inverse of the estimated 

propensity scores. As the analysis shows, the estimated coefficients, indeed, are larger in 

magnitude although the differences between them and those in the main analysis are not 

significant, suggesting no significant selection. 

B. Alternative Specifications 

The models already include birthcounty-urban-by-birthyear fixed effects that should 

control for any flexible developments in the outcomes specific to regions of birth that 

correlate with the treatment. The ES graphs are also presented that should demonstrate the 

presence of pre-trends, if any. This paper further addresses the potential threat to parallel 

trends assumption in several ways (see Appendix J for the estimates). First, I include 

interactions between the array of baseline region-of-birth characteristics in 1930 and linear 

time trends to control for the effects of health, income and other regional factors on the 

development of later-life outcomes across cohorts. This can also be seen as a balancing test 

for the covariates across regions of birth. Any socio-economic and infrastructure changes 
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could also potentially drive the development instead of the reform at the municipality level, 

as the next check, I introduce interactions between observable municipality-level 

characteristics measuring income and provision of health care and other public goods, and 

linear time trends. Inclusion of quadratic trends instead produces similar results across all 

checks. Although there are no differential effects of the reform on fertility and migration, to 

rule out any potential reform-led changes in unobserved heterogeneity at the family level, 

which I might not have observed, Eq.1 was further estimated with observable parental 

characteristics and with mother fixed effects (see Appendix I). The estimated effects are 

similar to those presented in the main body of the paper, although sometimes they become 

marginally insignificant due to the loss of efficiency.  

C. Alternative Treatment Measures 

The treatment indicator used in this paper is based on distances between municipalities 

of birth and MWs, and, guided by the regulations of the National Board of Social Affairs and 

to allow for potentially nonlinear effects of distance, I have chosen a categorical measure 

indicating distance not more than 5.5 kilometers. In robustness analyses, I utilize three other 

measures of spatial access to MWs in the form of the treatment intensity, benefiting from the 

recent developments in spatial modelling that takes the costs of travel into account. One is a 

linear distance to the nearest MW, which is equivalent to the least cost path. A natural 

logarithm of the linear distance to the closest hospitals is also used to allow for non-linearity 

across the whole distribution of distance (see Appendix K). One more measure is a gravity-

based access – hospital beds allocated for child delivery per capita adjusted to travel time, 

which takes into account not only the distance to the nearest hospital but also the availability 

of the hospital facilities (supply) relative to the demand for these facilities from surrounding 

populations (Crooks and Schuurman 2012). The demand is adjusted with a decay coefficient 

following the rationale that women are attracted to larger services (in this case also to those 
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of presumably better quality) and this attraction diminishes with distance and costs. The 

constructed gravity-based measure is relevant because, as discussed previously, the sizes of 

the MWs differed. Both the natural logarithm of a distance and the gravity-based access 

allow me to deal flexibly with access to the nearest hospital for municipalities that with a 

threshold measure based on a linear distance fall into the untreated category. Variations with 

a linear distance, such as adjustments for urban and rural areas or with a decay coefficient 

provide similar results, supporting my choice of the prevailed modes of travelling. The 

effects of the reform are generally robust to the use of all measures of access to maternity 

services across outcomes in the short, medium and long terms. Such effects are also robust to 

alternative explanations.  

D. Plausible Measurement Error 

To assure that the results are unaffected by the differences in the registration of birth 

(either in the municipality of the hospital’s location or in the municipality of maternal 

residence), the main estimation sample excludes municipalities that received access to the 

new maternity hospital within 5.5 km that registered births. I conduct several robustness 

estimations in order to show that the main results remain unbiased by the changes in 

registration of the place of birth (see Appendix L for the estimates). First, I condition the 

sample of the treated municipalities on those that at the onset of the reform did not have 

access to any maternity hospital, i.e. those located more than 20 km further from the nearest 

hospital.  Results suggest that the effects of the opening of MWs are larger for this 

subsample, so one should view the main results as conservative. Second, I exclude from the 

sample each municipality for which the closest maternity hospital registered births and re-

estimate the models. Moreover, I define the municipality of birth based on the municipality of 

maternal residence derived from the Population and Housing Census 1960 (Folk- och 

Bostadsräkningen 1960). Both procedures provide effects similar to the main ones.  
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Conclusion 

This paper studies the effects of the reform that led to the opening of maternity hospitals 

throughout Sweden in 1931–1946 on the individual’s labour market performance in 

adulthood. This paper adds to the previous literature on early-life investments (Almond, 

Currie, and Duque 2018) by being the first to find sizable long-term economic effects of the 

opening of new MWs. It first finds that the reform led to the increase in the share of hospital 

births (by at least 19.16 percentage points) and the reduction in early neonatal mortality (by at 

least 10.80 deaths per 1000 live births) in the short term, which are the effects that align with 

the expectations of the reformers. There are no effects on survival outside this age window. 

The long-term (reduced-form) effects on economic outcomes are sizable and robust: at least 

4.3 percent for labour income, 9.5 percent for unemployment and 9.1 percent for a health-

related disability pension receipt. The labour income effects are twofold of the mean for the 

individuals below the 40th percentile of the labour income distribution and for the rest 

amount to around a half. Regarding the mediators, the MW reform included the unhealthiest 

members of population into labour force, primarily through health drove labour income 

performance for the individuals in the lower half of the distribution, whereas for the upper 

half the effects are largely driven by secondary school completion. The average treatment 

effects on the treated are estimated to be 22.33–28.09 percent for Sweden as a whole that are 

similar to the results based on the sample with the individual-level treatment for a small local 

area. The results appear robust to multiple analyses that operationalize the effects of the 

overlapping reforms, selective migration, fertility and mortality, and a plausible measurement 

error. 

Being born in a maternity hospital leaves an imprint on individuals in a very narrow age 

window – at birth and up to a week after birth, making it critical for human capital 

accumulation. The pattern of the effects throughout the labour income distribution suggests 
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that a marginal treated newborn has a normal birth weight. The large effects on neonatal 

mortality together with their differences by the type of institution point that a marginal 

newborn saved by the MWs could be around 2,500 grams. To compare, prior the study 

period, in case of home childbirths, trained midwives could save full-term neonates with 

access to antiseptics and the use of preventive procedures, compared to the harmful 

techniques of traditional birth attendants, but were helpless in case of premature newborns 

(Lazuka 2018). A few decades after the study period, the use of lung surfactant could save the 

babies around 1,500 grams and increase their future prospects (Bharadwaj, Løken, and 

Neilson 2013). Several cointerventions, such as the arrival of antibiotics and the inception of 

the well-child programme with prenatal services, suggestively reinforced the effects of the 

MW reform through the early detection of growth-retarded births and treatment and reduction 

of exposure to infectious disease. This paper also shows that there are beneficial effects of the 

reform not only on cardiovascular morbidities (at least 8.0 percent of the pre-mean) and 

arthritis (at least 6.8 percent of the pre-mean), linking long-term health to early-life exposure 

to infection (Finch 2007), but also on mental and nervous diseases (at least 14.81 percent of 

the pre-mean), suggestively pointing to lower early-life stress response due to better and 

constant care after birth (Danese and McEwen 2012). This paper also provides evidence for 

the long-term efficiency of different childbirth institutions, previously focused exclusively on 

short-term efficiency (e.g. Schmitt 2018). It finds that the effects for small-scale MWs that 

had access to general hospital facilities are the largest in both short and long term. 

Apparently, overcrowding counterbalanced beneficial effects of the large maternity hospitals, 

and the lack of quality personnel and facilities explains the absence of the credible treatment 

effects for the smallest non-hospital wards. The social rate of return to investments in MWs is 

high, and suggests the relative efficiency of decentralization in the provision of childbirth 

hospital facilities.  
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Figure 1 

The Use of Maternity Wards for Childbirths and Neonatal Mortality in Sweden, 1915–1960 

Source: Socialstyrelsen (1915–1960) 
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Figure 2 

New Maternity Wards by Type in Sweden 1931–1946 

Sources: Skatteförvaltningen (1989).



 

Figure 3 

Event-Study Estimates for the Short-Term Effects, Cohorts Born in Sweden in 1931–1946 

Sources: own estimations from SIP. Note: point estimates and 95 percent confidence intervals.  



 

Figure 4 

Event-Study Estimates for the Long-Term Effects, Cohorts Born in Sweden in 1931–1946 

Sources: own estimations from SIP.  

Note: point estimates and 95 percent confidence intervals.  



 

 

Figure 5 

Labour Income Distribution Effects, Cohorts Born in Sweden in 1931–1946 

Sources: own estimations from SIP.  

Note: point estimates and 95 percent confidence intervals.

 



 

Figure 6 

Event-Study Estimates for the Medium-Term Effects (Mediators), Cohorts Born in Sweden in 

1931–1946 

Sources: own estimations from SIP.  

Note: point estimates and 95 percent confidence intervals.  



 

Figure 7 

Labour Income Distribution Effects by the Type of the MW,                                                            

Cohorts Born in Sweden in 1931–1946 

Sources: own estimations from SIP.  

Note: point estimates. 

 



TABLES 

Table 1 

Characteristics of Childbirth Institutions in Sweden in 1931, 1939, and 1945 

  Parturient women Supply Outcomes, per 1000 

  
Share as 

patients 

Share in 

ages ≤30 

Share 

unmarried 

N 

institutions/ 

midwives 

N beds, 

average 

Hospital 

days per 

patient 

Costs, 

per day 

Maternal 

mortality 

Stillbirth 

rate 

Preterm 

births 

Early 

neonatal 

mortality 

1931 Specialized clinics 0.14 0.63 0.21 11 49.08 11.61 7.82 3.51 26.04 67.91 18.82 

 
Type I 0.13 0.63 0.21 67 19.75 11.52 5.48 4.91 37.91 68.20 19.96 

 
Type II 0.11 0.62 0.19 95 5.98 13.37 7.27 1.26 28.42 27.13 13.35 

 
Midwifery 0.62 na 0.14 2,511 na 10.13 5.84 2.30 22.93 38.82 na 

             

1939 Specialized clinics 0.17 0.51 0.25 12 59.83 10.83 11.01 1.58 24.84 60.19 16.33 

 
Type I 0.39 0.51 0.22 86 17.30 9.75 7.70 3.04 30.69 58.99 18.54 

 
Type II 0.14 0.46 na 101 5.24 10.16 6.79 2.18 21.43 40.39 10.86 

 
Midwifery 0.30 na 0.11 1,731 na 10.12 7.80 1.30 23.61 38.92 na 



             

1945 Specialized clinics 0.10 0.53 0.18 13 47.25 10.67 11.44 1.44 22.75 57.23 9.68 

 Type I 0.67 0.48 0.20 120 24.36 8.78 12.62 1.22 25.49 45.65 13.77 

 
Type II 0.12 0.53 na 100 5.13 8.97 10.27 na 16.32 27.33 8.78 

 
Midwifery 0.11 na 0.09 1,441 na 10.13 12.00 0.80 17.52 32.31 15.59 

 

Sources: Riksarkivet (2018c); SOU (1929, 1936, 1954); Socialstyrelsen (1931, 1939, 1945); Skatteförvaltningen (1989) 

Note: Specialized (maternity) clinics denotes large-scale specialized maternity hospitals. Type I denotes MWs in large-scale general hospitals run by the county 

governments. Type II denotes two types of wards: small-scale MWs in cottage and Red Cross hospitals, run by municipality governments, and the smallest 

private MWs in charity or elderly homes, run by an organization/a medical professional. Midwifery denotes state and private midwives assisting home birth. In 

1931–1946, in total, the new openings were: 2 specialized (maternity) clinics, 65 Type I MWs, and 103 Type II MWs. See Socialstyrelsen (1973) for more detail. 



Table 2 

Summary Statistics for Estimation Samples, Cohorts 1931–1946 

 Means (Standard deviations) N 

Treatment (Municipality-Level)   

post X new MW catchment area ≤ 5.5 km 0.128 (0.333) 786,775 

post X new MW Type I catchment area ≤ 5.5 km 0.045 (0.207) 786,775 

post X new MW Type II catchment area ≤ 5.5 km 0.036 (0.186) 786,775 

post X new private MW catchment area ≤ 5.5 km 0.047 (0.211) 786,775 

Short-Term Outcomes (Municipality-Level)   

Participation rate, % 49.701 (29.670) 16,422 

7-day mortality, per 1000 live births 27.824 (78.019) 31,768 

8-28-day mortality, per 1000 live births 7.197 (36.437) 31,768 

28-day mortality, per 1000 live births 35.020 (87.178) 31,768 

Medium-Term Outcomes (Individual-Level)   

Total hospital nights, ages 37–64 24.496 (87.576) 799,192 

Years of schooling, completed 11.189 (3.144) 771,139 

Secondary school graduate 0.577 (0.494) 771,139 

Specific field of education 0.444 (0.497) 766,912 

Employed in services, ages 34–49 0.584 (0.493) 487,162 

Non-manual occupation, ages 34–49 0.382 (0.486) 487,162 

Long-Term Outcomes (Individual-Level)   

Ln average real labour income, ages 47–64 7.946 (1.611) 786,775 

Unemployed, ages 55–64 0.127 (0.332) 760,058 

On disability pension, ages 55–64 0.125 (0.331) 764,859 

 



Note: Means and standard deviations (in parentheses). Statistics is presented for the ‘all treatment groups’ 

sample. Statistics on treatment is presented for ‘ln labour income’ sample. 



Table 3 

The Short-Term Effects of the Opening of MWs on the Participation Rate and Birth Outcomes,                               

Sweden 1931–1946 

 All treatment 

groups 

Treated and 

never-treated 

Treated and 

always-treated 

Treated 

only 

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

(A) Participation Rate     

Hospital births/Total live births*100     

post X new MW catchment area ≤ 5.5 km 19.164*** 19.796*** 21.693*** 24.807*** 

 (4.497) (4.328) (6.174) (5.317) 

Pre-mean of dep. variable 48.872 48.138 48.526 30.344 

Observations 16,422 15,939 1,872 1,389 

Birth municipalities 2,025 1,949 248 172 

(B) Neonatal Mortality     

7-day mortality, per 1000 live births     

post X new MW catchment area ≤ 5.5 km -15.983*** -16.620*** -10.801** -15.444*** 

 (3.831) (3.908) (4.793) (5.635) 

Pre-mean of dep. variable 28.375 28.542 24.643 24.244 

8-28-day mortality, per 1000 live births     

post X new MW catchment area ≤ 5.5 km -4.071 -4.118 -3.292 -3.301 

 (2.597) (2.621) (3.352) (3.814) 

Pre-mean of dep. variable 7.296 7.392 6.020 7.036 

28-day mortality, per 1000 live births     

post X new MW catchment area ≤ 5.5 km -20.053*** -20.739*** -14.093** -18.745*** 

 (4.882) (4.959) (6.039) (7.008) 

Pre-mean of dep. variable 35.671 35.934 30.663 31.280 



Observations 31,768 30,379 4,015 2,626 

Birth municipalities 2,398 2,274 329 205 

 

Note: estimations from the SIP. Standard errors (in parentheses) are clustered at a municipality-of-birth level. 

All models are estimated according to Eq.1.    



Table 4 

The Short-Term Effects of the Opening of MWs on Early Neonatal Mortality and Cointerventions, Sweden 1931–1946 

 All treatment  

groups 

Treated and  

never-treated 

Treated and  

always-treated 

Treated only  All treatment 

groups 

Treated and  

never-treated 

Treated and  

always-treated 

Treated only 

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

 (i) Sulphapyridine  (ii) Well-child programme 

(A) Independent effects          

post X new MW catchment area  -17.674*** -18.243*** -10.087*** -14.331***  -16.059*** -16.726*** -11.131** -16.411*** 

≤ 5.5 km (3.425) (3.432) (3.865) (4.318)  (3.920) (3.998) (4.914) (5.763) 

(B) Interaction effects          

post X new MW catchment area  -9.300** -11.971*** -7.796** -11.828***  -11.190** -11.532** -10.687* -12.230** 

≤ 5.5 km (3.823) (4.346) (3.897) (4.514)  (4.769) (4.821) (5.496) (5.846) 

X Cointervention -5.862*** -4.233** -5.724 -4.488  -7.450* -7.993* -0.473 -15.726 

 (1.392) (1.941) (3.520) (3.842)  (4.308) (4.342) (7.022) (10.885) 

Pre-mean of dep. variable 28.375 28.542 24.643 24.244  28.638 28.808 24.796 24.331 

Observations 31,768 30,379 4,015 2,626  31,009 29,652 3,904 2,547 

Birth municipalities 2,398 2,274 329 205  2,341 2,219 320 198 



Note: estimations from the SIP. Standard errors (in parentheses) are clustered at a municipality-of-birth level. All models are estimated according to Eq.1, 

except that Panel A does not introduce county-urban-birthyear FEs due to multicollinearity with the treatment intensity. Panels A and B and (i) and (ii) are 

estimated separately. Main effects for cointerventions are estimated albeit not reported. X Cointervention  is the interaction term between the MW reform 

(post X new MW catchment area ≤ 5.5 km) and cointervention. For sulphapyridine, X Cointervention is the interaction term between the MW reform (post X 

new MW catchment area ≤ 5.5 km) and sulphapyridine (post-1938 cohorts X  baseline pneumonia mortality rate in 1932–1936 for each region (county-urban) 

normalised by dividing by the 95th–5th percentile range). For the well-child programme, X Cointervention is the interaction term between the MW reform 

(post X new MW catchment area ≤ 5.5 km) and the well-child programme (post (cohorts born in a year and after a municipality was covered by the well-child 

programme) X treated municipalities). In the sample for Panel B municipalities participating in the early trial of the programme (57) are dropped. 



Table 5 

The Long-Term Effects of the Opening of MWs on Economic Outcomes,                                               

Sweden Cohorts Born in 1931–1946 

 All treatment 

groups 

Treated and 

 never-treated 

Treated and 

 always-treated 

Treated  

only 

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

Ln average real labour income (ages 

47–64) 

    

post X new MW catchment area  0.042** 0.049*** 0.045** 0.050** 

≤ 5.5 km (0.018) (0.018) (0.020) (0.020) 

Pre-mean of dep. variable 7.939 7.875 8.002 7.864 

Individuals 786,775 484,523 440,190 137,938 

Birth municipalities 2,398 2,274 329 205 

Unemployed (ages 55–64)     

post X new MW catchment area  -0.013*** -0.014*** -0.012*** -0.013*** 

≤ 5.5 km (0.003) (0.004) (0.004) (0.004) 

Pre-mean of dep. variable 0.127  0.127  0.126  0.126  

Individuals 760,058 468,729 424,705 133,376 

Birth municipalities 2,398 2,274 329 205 

On disability pension (ages 55–64)     

post X new MW catchment area  -0.014*** -0.015*** -0.011*** -0.011** 

≤ 5.5 km (0.003) (0.003) (0.003) (0.004) 

Pre-mean of dep. variable 0.124 0.127 0.121 0.128 

Individuals 764,859 471,482 427,596 134,219 

Birth municipalities 2,398 2,274 329 205 

 



Note: estimations from the SIP. Standard errors (in parentheses) are clustered at a municipality-of-birth level. 

All models are estimated according to Eq.1.     



Table 6 

The Medium-Term Effects of the Opening of MWs on Health, Education and Occupation,                                            

Sweden Cohorts Born in 1931–1946 

 All treatment 

groups 

Treated and 

never-treated 

Treated and 

always-treated 

Treated 

only 

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

(A) Health     

Total length of stay in hospital (ages 37–64)     

post X new MW catchment area ≤ 5.5 km -2.111** -2.407*** -1.487* -2.381** 

 (0.835) (0.875) (0.796) (1.038) 

Pre-mean of dep. variable 24.727 24.877 24.710 26.108 

Individuals 799,192 491,025 447,977 139,810 

Birth municipalities 2,398 2,274 329 205 

(B) Education     

Years of schooling (completed)     

post X new MW catchment area ≤ 5.5 km 0.084** 0.088*** 0.117** 0.102** 

 (0.037) (0.033) (0.049) (0.040) 

Pre-mean of dep. variable 11.173 10.605 11.756 10.671 

Secondary school graduate     

post X new MW catchment area ≤ 5.5 km 0.016*** 0.015*** 0.024*** 0.021*** 

 (0.005) (0.005) (0.008) (0.007) 

Pre-mean of dep. variable 0.572 0.498 0.649 0.504 

Individuals 771,139 474,213 432,556 135,630 

Birth municipalities 2,397 2,273 329 205 

Specific field of education     

post X new MW catchment area ≤ 5.5 km 0.015*** 0.015*** 0.022*** 0.021*** 



 (0.005) (0.005) (0.008) (0.007) 

Pre-mean of dep. variable 0.449 0.516 0.381 0.509 

Individuals 766,912 472,101 429,730 134,919 

Birth municipalities 2,397 2,273 329 205 

(C) Occupation     

Employed in service sector (ages 34–49)     

post X new MW catchment area ≤ 5.5 km 0.010*** 0.010*** 0.014*** 0.011** 

 (0.004) (0.004) (0.004) (0.005) 

Pre-mean of dep. variable 0.585 0.542 0.630 0.543 

Non-manual occupations (ages 34–49)     

post X new MW catchment area ≤ 5.5 km 0.009 0.009 0.018*** 0.019** 

 (0.007) (0.007) (0.007) (0.008) 

Pre-mean of dep. variable 0.383 0.318 0.453 0.346 

Individuals 806,679 495,544 452,496 141,361 

Birth municipalities 2,397 2,273 329 205 

 

Note: estimations from the SIP. Standard errors (in parentheses) are clustered at a municipality-of-birth level. 

All models are estimated according to Eq.1.  

  



Table 7 

The Long-Term Effects of the Opening of MWs on Labour Income and Cointerventions, Sweden Cohorts Born in 1931–1946 

 All treatment  

groups 

Treated and  

never-treated 

Treated and  

always-treated 

Treated only  All treatment 

groups 

Treated and  

never-treated 

Treated and  

always-treated 

Treated only 

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

 (i) Sulphapyridine  (ii) Well-child programme 

(A) Independent effects          

post X new MW catchment area  0.051*** 0.039** 0.064*** 0.038**  0.043** 0.051*** 0.046** 0.055*** 

≤ 5.5 km (0.018) (0.017) (0.019) (0.019)  (0.019) (0.019) (0.020) (0.020) 

(B) Interaction effects          

post X new MW catchment area  0.039** 0.037** 0.042** 0.031  0.036* 0.042** 0.038* 0.045** 

≤ 5.5 km (0.019) (0.019) (0.019) (0.020)  (0.019) (0.020) (0.022) (0.023) 

X Cointervention 0.008 0.001 0.017** 0.014  0.013 0.014 0.044 0.033 

 (0.007) (0.007) (0.008) (0.014)  (0.012) (0.015) (0.030) (0.034) 

Pre-mean of dep. variable 7.939 7.875 8.002 7.864  7.940 7.876 8.005 7.869 

Observations 786,775 484,523 440,190 137,938  767,485 469,846 425,638 127,999 

Birth municipalities 2,398 2,274 329 205  2,341 2,219 320 198 

 



Note: estimations from the SIP. Standard errors (in parentheses) are clustered at a municipality-of-birth level. All models are estimated according to Eq.1, except 

that Panel A does not introduce county-urban-birthyear FEs due to multicollinearity with the treatment intensity. Panels A and B and (i) and (ii) are estimated 

separately. Main effects for cointerventions are estimated albeit not reported. X Cointervention  is the interaction term between the MW reform (post X new 

MW catchment area ≤ 5.5 km) and cointervention. For sulphapyridine, X Cointervention is the interaction term between the MW reform (post X new MW 

catchment area ≤ 5.5 km) and sulphapyridine (post-1938 cohorts X  baseline pneumonia mortality rate in 1932–1936 for each region (county-urban) normalised 

by dividing by the 95th–5th percentile range). For the well-child programme, X Cointervention is the interaction term between the MW reform (post X new MW 

catchment area ≤ 5.5 km) and the well-child programme (post (cohorts born in a year and after a municipality was covered by the well-child programme) X 

treated municipalities). In the sample for Panel B municipalities participating in the early trial of the programme (57) are dropped.



Table 8 

The Short- and Long-Term Effects of the Opening of MWs by Their Type,                                                    

Sweden Cohorts Born in 1931–1946 

 All treatment 

groups 

Treated and 

never-treated 

Treated and 

always-treated 

Treated 

only 

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

(A) Short Term     

7-day mortality, per 1000 live births     

Type I MW ≤ 5.5 km -16.923*** -18.828*** -6.859 -12.979 

 (6.318) (6.635) (6.226) (7.941) 

Type II MW ≤ 5.5 km -21.374*** -21.980*** -17.435** -23.491*** 

 (6.468) (6.616) (7.677) (9.015) 

Private MWs ≤ 5.5 km -13.427*** -13.528*** -9.811 -13.385* 

 (4.829) (4.877) (6.198) (7.063) 

     

Pre-mean of dep. variable 28.375 28.542 24.643 24.244 

Individuals 31,768 30,379 4,015 2,626 

Birth municipalities 2,398 2,274 329 205 

(B) Long Term     

Ln average real labour income (ages 47–

64) 

    

Type I MW ≤ 5.5 km 0.048** 0.051** 0.054** 0.057** 

 (0.024) (0.024) (0.025) (0.026) 

Type II MW ≤ 5.5 km 0.097*** 0.110*** 0.108*** 0.123*** 

 (0.027) (0.027) (0.031) (0.032) 



Private MWs ≤ 5.5 km -0.002 0.006 -0.009 0.001 

 (0.020) (0.021) (0.022) (0.023) 

     

Pre-mean of dep. variable 7.939 7.875 8.002 7.864 

Individuals 786,775 484,523 440,190 137,938 

Birth municipalities 2,398 2,274 329 205 

 

Note: estimations from the SIP. Standard errors (in parentheses) are clustered at a municipality-of-birth 

level. All models are estimated according to Eq.1 where the combined treatment indicator post X new 

MW catchment area ≤ 5.5 km is further distinguished into Type I (large-scale MWs), Type II (small-

scale hospital-based MWs) and private MWs (smallest wards in elderly, social-care and midwifery 

homes).  

  



Table 9 

The Short- and Long-Term Effects of Being Born in a MW,                                                        

Southern Sweden Cohorts Born in 1920–1946 

 (1) (2) 

Short Term   

28-day mortality, per 1000   

post1931 x born in MW Specialized clinics and Type I -46.549** -45.875** 

 (18.965) (19.019) 

Pre-mean of dependent variable 34.506 34.506 

Individuals 2,927 2,927 

Long Term   

Ln average real labour income (ages 47–64)   

post1931 x born in MW Specialized clinics and Type I 0.232* 0.252* 

 (0.137) (0.136) 

Pre-mean of dependent variable 8.215 8.215 

Individuals 1,597 1,597 

Zero labour income (ages 47–60)   

post1931 x born in MW Specialized clinics and Type I -0.086** -0.087** 

 (0.040) (0.040) 

Pre-mean of dependent variable 0.065 0.065 

Individuals 1,575 1,575 

On disability pension (ages 50–64)   

post1931 x born in MW Specialized clinics and Type I -0.063* -0.060* 

 (0.033) (0.033) 

Pre-mean of dependent variable 0.044 0.044 

Individuals 1,582 1,582 



 

Note: estimations from SEDD. Standard errors are in parentheses. The term post1931 x born in MW 

Specialized clinics and Type I denotes individuals born during and after 1931 in the maternity hospital 

(specialized clinics in Helsingborg and Lund, and Type I MWs in Landskrona, Malmö, and Ängelholm). 

In addition to it, models control for whether born in a maternity hospital, municipality of birth fixed 

effects, year of birth fixed effects, and sex. Model 2, in addition to these controls, includes SES of the 

family head (that distinguishes SES and sector of employment), and whether the mother was present in 

early childhood. 

  



Table 10 

Social Rate of Return to Investments in MWs of Different Types,                                                  

Sweden 1931–2012 

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

 Type I MWs Type II MWs Private MWs Total 

Long-term increase in labour income 47,689,576 73,302,310 – 120,991,886 

     

Total value of saved neonatal lives 6,914,829 6,995,906 5,711,791 19,622,526 

     

Costs per birth 37.9 40.6 37.8 39.3 

     

Total costs 2,279,059 1,813,030 2,307,484 6,399,573 

     

Social rate of return,  

long-term returns 

21 : 1 40 : 1 – 19 : 1 

     

Social rate of return,  

inc. saved neonatal lives 

24 : 1 45 : 1 3 : 1 22 : 1 

 

Note: Values in constant 1931 SEK. Increase in labour income is discounted with the real long-term 

government bond yields in 1931–1946, ranging from 2.46 to 4.80 (Waldenström 2014), for the age at 

observation (age 47). The long-term increase in labour income and the decrease in the number of 

neonates per 1000 live births by types are calculated based on the estimates from Table 8. Value of a 

statistical life from Hultkrantz and Svensson (2012) adjusted for growth rate in GDP per capita between 

1931–2012 (180.69) and the elasticity of the value of a statistical life to income (2.3).  

Source: estimations based on SIP; Riksarkivet (2018c); Socialstyrelsen (1931-1946). 
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