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Abstract 

Female labor force participation increased significantly during the 20th century, not least in 

Sweden. In this paper, we investigate the importance of economic, demographic and 

sociocultural factors in the initial increase and growth of female labor force participation over 

the course of industrialization using county-level data and panel regressions. There were 

important spatial differences across counties in the growth of women’s employment outside 

the home 1870-1950. We show that structural factors (e.g. economic conditions and 

demographic characteristics) are important in explaining level differences between counties in 

the development of female labor force participation, net of cultural factors and unionization. 

Economic conditions do not seem to be as important in explaining changes in female labor 

force participation within counties over time when cultural differences and differences in 

unionization are accounted for. Sociocultural aspects of modernization and unionization were 

very important in the increase in female labor force participation, both across and within 

counties. We argue that culture as well as geography are important, yet commonly neglected, 

parts of both the industrialization story and of the narrative into which we fit the increase in 

women’s paid work outside the home. 
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Introduction 

The dramatic increase in female labor force participation over the course of the twentieth 

century is well documented for many industrialized nations (e.g. Costa 2000; Durand 1975; 

Goldin 1990; Stanfors 2014). The overall increase in female labor force participation featured 

spatial differences, which are generally less investigated than aggregate trends, but have 

proven to have persistent impacts on women’s economic standing (e.g. Antecol 2000; Alesina 

et al. 2013; Wyrwich 2019). Sweden industrialized late with the period after 1870 marking the 

most successful part of industrialization. During the 1960s, the country emerged as an 

international frontrunner with respect to gender equality, not least indicated by high levels of 

female labor force participation, particularly among married women with children (Stanfors 

2003). Against this background, we investigate the impact of the second industrial revolution 

on the increase in women’s gainful employment outside the home across 24 counties, adding 

a spatial dimension to the story of the driving forces of female participation rates in Sweden, 

1870-1950. A regional perspective, in this case county-level, may be useful because it can 

expose impacts of more local conditions on women’s participation in the formal economy, 

while at the same time ruling out unobserved county-specific factors. 

 

In this paper, we study the importance of factors on both the demand and supply side in the 

transformation of women’s gainful employment outside the home over the course of Swedish 

industrialization. Our time period starts with the major industrial breakthrough, and covers the 

period during which Sweden became a mature industrialized nation, but ends before 

institutions and policy started to actively support working women and level out regional 

differences in both economic and social respects. The aim of this study is to investigate the 

importance of economic, demographic and sociocultural factors in the initial increase of 

female labor force participation across counties in Sweden. It includes both descriptive and 

multivariate statistical analyses. The development of female labor force participation is 

analyzed and related to indicators such as industrialization, urbanization, female earnings 

potential, and fertility decline. We also account for modernization and change in cultural 

mores at the county level. For this purpose, we use county-level data, including female labor 

force participation rates constructed for the study purpose, and panel regressions. 

 

Background: theoretical considerations 

Although economic historians agree that the Industrial Revolution is the most important event 

since the agrarian revolution, the focus is mainly on its implications for production and its 



2 
 

contribution to economic growth and increasing living standards (Ashton 1970; Lindert & 

Williamson 1983; Crafts 1985). Yet it had many other effects of which one of the most 

important was the new division and organization of labor that came with the shift from home-

based to factory-based production (Landes 1969). This created different opportunities for men 

and women, especially when married, and resulted in a strengthening of separate spheres 

when men joined the public sphere (notably via industrial employment) while married women 

largely concentrated on private (domestic) sphere activities (Stanfors & Goldscheider 2017). 

Industrialization thus had very different impacts on men and women, not least when it comes 

to their participation in paid work outside the home. 

 

Historical developments as well as evidence from contemporary poor countries indicate a U-

shaped relationship between economic development and women’s formal labor force 

participation (Boserup 1970; Durand 1975; Goldin 1995; Mammen & Paxson 2000). Initially, 

women’s involvement in productive activities is high, yet they mainly work in farm or non-

farm family enterprises closely connected to the home. With economic development, i.e. 

industrialization, women’s involvement in production decreases, particularly relative to men, 

because men are drawn into the paid labor force to a much larger extent. Quite commonly, at 

this stage, social norms and institutions put hinders to women’s formal labor force 

participation. With increasing levels of economic development, women move (back) into the 

labor force. This is observed for nations, with level differences across countries at different 

degrees of industrialization. To the degree that there was regional variation in 

industrialization, there would be level differences in female labor force participation across 

regions within a country. 

 

Many theories of the increase in female labor force participation have been proposed. They 

differ in what they emphasize with three distinguished different paradigms, i.e. the structural, 

the cultural, and the institutional approach. According to the structural approach, female 

labor force participation depends on economic development and related structural changes. 

This approach relies strongly on the neoclassical model of labor supply and emphasizes the 

role played by market prices and technological change affecting the costs and benefits of 

employment outside the home for women. Changes in women’s wages, in particular relative 

to men, the less physical nature of jobs available, smaller family size, the introduction of 

home technology, and less discrimination are important, particularly during the early phase 

of the increase in female labor force participation (Goldin 1990; Jones, Manuelli & 
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McGrattan 2003; Greenwood, Seshadri & Yorkukoglu 2005). Although this vein of literature 

recognize the role of cultural change as well, changing attitudes towards women working 

outside the home are seen as part of a general change in values linked to the process of 

modernization rather than as a driving force of changing structural factors (cf. Inglehart 

1997). More recently, there has been an emphasis on cultural factors such as changing norms 

towards working women and changing preferences among women regarding work outside 

the home (Antecol 2000; Fernandez, Fogli & Olivetti 2004; Fernandez 2007). For example, 

Fernandez (2013) developed a model fitting aggregate female labor force participation rates 

in 20th century US. In this model, women have information about the long-run costs of 

working outside the home and observe a public signal regarding attitudes towards working 

women reflected by past female labor force participation. Previous generations of working 

women can thus be seen as role models for the present generation of women who change 

their early beliefs on appropriate gender roles based on observing other working women. In 

the context of industrialization, women working in new jobs (first in manufacturing industry, 

then in offices and service jobs, commonly also moving to expanding cities for these jobs), 

were pioneers whose participation in paid work outside the home paved way for gradually 

increasing numbers of working women (Goldin 1984, 1990, 2006), through changing 

attitudes across time (generations) and space (geographic regions). 

 

While both structural and cultural explanations may help us understand why female labor 

force participation would vary across regions, the institutionalist approach emphasizes factors 

that emerge and change over time, but commonly are uniform across the country. In this vein, 

a large literature on female labor force participation focuses on features of the welfare state, 

notably as an employer of many women through public sector jobs, and as a provider of 

services and policy that facilitate the combination of work and family responsibilities, for 

example public childcare, family leave schemes, part-time work, and tax policy. Such 

institutions were, however, not in place during the period we study, and are thus not relevant 

for an assessment of industrialization and the early increase in female labor force participation 

across Sweden 1870-1950. Said factors were, however, important for the sharp increase in 

female labor force participation, particularly among mothers, in the 1970s and 1980s. 

Institutions of relevance for the period we study were largely associated with industrialization. 

With the growth of wage work, a number of risks emerged in the form of workplace 

accidents, illness and unemployment. The transition from an agrarian to an industrial 

economy meant that a growing group of wage earners lacked the support of old safety nets 
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and needed protection from temporary loss of income. In addition, the male breadwinner 

model put many families in a difficult economic situation would something happen to the 

family provider even though industrial work meant higher average wages than alternatives in 

agriculture. Awareness of new risks in industry prompted both workers and employers to act; 

the former by demanding new safety nets, forming mutual associations and trade unions in 

order to deal with emerging risks (Olson 1965). Collective action became increasingly 

important over the course of industrialization with the emergence of the modern labor market. 

 

In order to understand the increase in female labor force participation 1870-1950, we must 

place women’s move into paid work outside the home into the context of economic theory. 

In the standard economic model of labor supply, paid employment is modeled as an 

alternative to leisure, and hence a male life course under the separate spheres, i.e., one in 

which men have no responsibility for family beyond providing. The model is gender-neutral 

in its design, but not neutral regarding family responsibilities (Becker 1981: 23), and 

therefore limited for women (Killingsworth & Heckman 1986). Given this limitation, factors 

that affect the decision to work for pay are only the market wage offered, own preferences 

for work versus leisure, and unearned, non-labor, income. In this approach, an individual 

will work one more hour (and therefore reduce leisure by one hour) as long as the market 

values this hour more than the individual does. The wage rate reflects market time valuation; 

the opportunity cost of not working is the market wages foregone. The value of leisure time 

depends on how the individual is willing to trade off work and leisure. A higher wage causes 

both an increase in paid work hours, as work becomes more attractive through the 

substitution effect, and a decrease in work hours through the income effect, as the need to 

work is weaker, although the net effect of these two effects is uncertain. A change in wages 

contrasts with a change in unearned income where only the income effect operates. 

 

We need to extend the standard economic model to show that the choice function vis-à-vis 

the labor supply decision for those with family responsibilities (women) is more complex. It 

is shaped not only by potential earnings, preferences and unearned income (predominantly 

the husband’s earnings and transfers), but also by the costs of outsourcing household 

production, notably childcare and housework. Hence, more realistically, it is a trade-off 

among three uses of time instead of two: work, leisure, and home care (Gronau 1977). What 

the best choice is depends on context and necessarily changes with economic conditions. For 

example, increases in unearned income, perhaps due to rising earnings of the partner 
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(henceforward the man), will reduce the other’s (henceforward the woman’s) labor force 

participation through the income effect. If women’s wages rise, particularly if the female-to-

male ratio increases, women’s labor force participation should increase, although how much 

depends on the relative strength of the income and substitution effects. For women who are 

outside the labor force, female wage increases can only exert substitution effects, making 

their time in employment relatively more valuable. Because the presence of children implies 

time costs, reducing both paid work and leisure, particularly among mothers, fewer children 

will lower the value of time in home production and increase labor force participation both in 

the sense that more women will work and those who already are in the labor force will work 

more hours. If we put theory together with the economic constraints and opportunities 

associated with industrialization, we can summarize by saying that increasing wages for 

women increased the value of work time and the opportunity cost of not working, and thus 

increased female labor force participation. Increasing male wages not only increased living 

standards but decreased the value of paid work for married women (by reducing the marginal 

utility of their economic contributions), and hence, pulled in the opposite direction, reducing 

female labor force participation. Similarly, increasing productivity in home production, for 

example through fewer children and the gradual introduction of running water and sewage, 

electricity and central heating1, reduced the value of a (marginal) hour of work in the home 

so that could be devoted to other activities, such as market work, which increased married 

women’s labor force participation. 

 

Akerlof and Kranton (2010) introduced identity as a term into the rational decision-making 

process. In the neoclassical model, tastes and preferences are individual and independent 

from the social context. If identity differs from other tastes in the sense that it is not only 

individual, but derive from social norms, and is thereby dependent on social context, then 

identity can be understood as a social category prescribing acceptable behavior of which 

gender is an important aspect, particularly in more traditional contexts and in the past. 

According to the identity model, men and women derive identity-related utility from their 

actions, in the sense that men lose utility if women do not behave according to their 

prescribed behavior, and vice versa. In terms of female labor force participation, this would 

                                                           
1 Household technology, such as refrigerators and vacuum cleaners, was mainly introduced after World War II, 

and limited for most part of the period we study. Improvements in running water, sewage, electricity and central 

heating were more important, although the latter two were more common in urban areas than in the countryside 

(Svensson 2008). 
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mean that in contexts with traditional gender roles, and a strong emphasis on male 

breadwinning, both men and women lose utility if women work more. Thus, women’s work 

outside the home would vary geographically according to the degree of traditional values. 

 

The Swedish case 

In this paper, we add a regional dimension to the story of increasing female labor force 

participation in Sweden during 80 years of industrialization. While many studies deal with 

increasing female labor force participation in both past and present times, few studies 

explain this transformation from a regional perspective. This is surprising because there is 

commonly considerable regional variation in many respects. Regions were endowed with 

different natural resources, and thus industrialized differently. Demographic patterns also 

differed distinctly across regions (Sundbärg 1910; Lundh 2013; Dribe 2009), commonly 

linked to cultural differences across regions. More specifically, we aim to explain why 

female labor force participation increased at different times across the country, which is not a 

pattern that would be determined by factors affecting everyone in the same way. For this 

reason, we resort to geographic variation across counties regarding industrialization, 

economic development and dynamics, female-to-male-relative wages, demographic and 

cultural change. This motivates a description of our case of study. 

 

Swedish industrialization began towards the end of the 19th century, lagging behind the UK 

and continental North Western Europe, but ahead of Southern Europe (Crafts 1985). The 

period after 1870 marks the most rapid increases in industrialization (Schön 2011) 2. The 

country benefited from favorable resource endowments, innovations, and from latecomers’ 

advantages with respect to technological and organizational advances made elsewhere. While 

GDP per capita grew by 0.4 percent annually in the decades before 1850, the annual average 

growth rate between 1850 and 1890 was 1.5 percent (Schön 2011). Between 1890 and 1950, 

the Swedish economy grew at one of the highest rates in the world while transforming from 

an agrarian society into a modern industrial nation3. By 1900, 20 percent of the total labor 

force worked in manufacturing; in 1930, the equivalent share was 26 percent; and in 1950, it 

                                                           
2 Some industry, such as textile production, started to grow already in the first half of the 19th century stemming 

from increased domestic demand, following advances in agricultural productivity and higher incomes for 

farmers (Schön 2011). This made for an early, domestically oriented industrialization in Sweden and was an 

important preface to the real industrial breakthrough in the last quarter of the 19th century. 
3 According to Schön, GDP per capita grew at 2.1 percent per year 1890-1930, and on average at 3.2 percent in 

1930-1975. This was considerably higher than that of the other Nordic countries, UK, and the rest of Europe, but 

more similar (yet higher) than the US. 
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was 35 percent. There was urbanization alongside with industrial growth and specialization in 

manufacturing and services. Migration from the countryside into towns was particularly 

strong during the decades around turn of the last century. This resulted in city growth, yet 

Stockholm was by far the biggest city in the country.4 The proportion of the population living 

in towns increased from 19 percent in 1890 to 32 percent in 1930, which was relatively low. 

In 1950, this share was 48 percent, indicating an important demographic breakpoint with 

respect to urbanization on an aggregate level (Ylander 2003). There were, however, important 

regional differences regarding both industrialization and urbanization largely determined by 

geography and richness in natural endowments. Until 1900, 19 percent of working-age 

women worked in the formal economy, principally in domestic service and textile production. 

Female employment was then on a par with the United States, but below the British rate 

(Richards 1974; Mitchell 1981). In 1930, female labor force participation had increased to 30 

percent, and remained stable across the following decades, until 1950. Between 1870 and 

1950, women, like men, moved their labor from agriculture to manufacturing, but also to 

services, notably between 1900 and 1930, and later on to the public sector (Carlsson 1966: 

Table 24). It is, thus, obvious that the increase in female labor participation that we study took 

place in a country dominated by agriculture with a large part of the population living in rural 

areas, but undergoing fundamental transformation, and should therefore be assessed as such. 

 

As can be seen in Table 1, women constituted 21 percent of all those over 15 years of age in 

gainful employment in 1870. Gender differences were large regarding work intensity, that is 

the total number of those in gainful employment in relation to the population over 15 years: 

19 percent for women and 80 percent for men in 1870. Female labor force participation was, 

on the aggregate level, remarkably stable for 40 years, thereafter it increased by almost 50 

percent, and after 1930, the proportion of gainfully employed women, according to the census 

definition, remained stable at about 30 percent. Of note, despite persistently high (male) 

unemployment in the 1920s, female employment increased. This increase was particularly 

strong among young urban women who saw increasing employment opportunities in clerical 

work and services during this decade (Stanfors 2014). The 1920s also brought an increase in 

paid work for married women, especially for those under 30 years. The labor force 

participation of men during the same period was quite stable, above 85 percent. Compared to 

that of men, the female-to-male labor force participation ratio increased from 22 to 30 percent 

                                                           
4 The other two major cities are Gothenburg and Malmoe, though it was not until in 1900 that Malmoe made it to 

third largest city as it surpassed other more important towns like Norrköping and Karlskrona. 
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from 1900 to 1920. The ratio between female and male labor force participation rose from 30 

to 34.6 percent during the 1920s, since male participation had decreased due to recession. 

This ratio remained stable at about 34 percent until the 1950s when differences began to 

narrow again, at first due to decreasing male participation, and then due to increases in female 

labor force participation (from the 1960s onwards). 

 

Table 1 about here 

 

Moreover, age and civil status affected women’s working life much more than men’s. Until 

the 1950s, single women were considerably more likely to work than were married women, 

who typically left the labor force on getting married. It was not until the mid-1960s that 

married women became an integrated part of the Swedish labor market (Stanfors 2014). 

Explanations for the low labor force participation of married women during the first part of 

the twentieth century include the existence of a marriage bar until 1939, low female wages, 

lack of childcare facilities and a prevailing ideology in favor of male breadwinning and 

specialization within marriage (Horrell & Humphries 1995, cf. Becker 1981). A woman was 

expected to work until she married and exited the labor force.5 This relationship only broke 

down in the 1950s (Goldin 1990: 16; Stanfors 2014). During the first half of the 20th century, 

market work was quite an isolated part of the female life course, which is something we keep 

in mind for the present study. 

 

Different underlying processes can explain the growth pattern of aggregate female labor 

force participation across time and space. For example, the share of married women and the 

mean age of the female population increased between 1870 and 1890, contributing to 

stagnating female labor force participation. The growth in female labor force participation 

between 1910 and 1930 was mainly concentrated to the cities. According to Silenstam 

(1970), a combination of urbanization and high demand for female labor in the cities 

explain18 percent of the increase in female labor force participation over these years. During 

the 1930s, the growth in female labor force participation stagnated, particularly for 

(previously) married women. Unemployment and competition in the labor market together 

with an emphasis on (married) women’s traditional reproductive roles likely contributed to 

this. Stagnation continued during the 1940s, when both marriage and fertility increased, and 

                                                           
5 Married women were largely marginal workers who worked in times of need or when high demand for 

(female) labor. 
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housework became more taxing during the war years. In the post-war period, the labor force 

participation of married women in Sweden increased.6 This reflects partly the increasing 

labor force participation of all women, and partly the increasing proportion of married and 

cohabiting women of working age in the population. Married women thus substituted 

unmarried women in the labor force. 

 

Finally, Sweden was a culturally homogenous country in the late 19th and early 20th century. 

Less than one percent of the population was born outside of Sweden; the vast majority of the 

population had Swedish as their mother tongue7, and belonged to the Lutheran state church. 

While there were no major differences in terms of religion, language or ethnicity in the 

country. There were, however, notable regional differences. Sundbärg (1910) divided Sweden 

into three demographic regions, based on marriage and fertility (Table 2). Eastern Sweden 

was characterized by high frequency of marriages, a low proportion of never married, and low 

marital fertility, while western Sweden featured fewer marriages, at higher average ages, yet 

high marital fertility. Northern Sweden featured lower marriage rates but very high marital 

fertility. Sundbärg also identified other associated demographic differentials such as slower 

population growth in the East compared to the North and the West; and higher illegitimacy in 

the East and the North. The geography of Sundbärg has been used to establish other 

associations, for example, eastern Sweden featured more secularization, contrasting the West 

where the Lutheran church was much stronger. Furthermore, family ties were stronger in the 

West, especially compared to the East, there was more paternalism on behalf of employers, so 

trade unions and the Social Democratic movement was much weaker (Lundh 2013). 

 

Data and methods 

Sweden has been divided into administrative units since the 17th century. Only minor 

revisions of county boarders were made before the 1990s, and thus regions were 

geographically stable for long (Hofsten & Lundström 1976). We analyze data for 24 counties 

over nine census years between 1870 and 1950, controlling for economic, demographic, and 

sociocultural contextual conditions. 

 

                                                           
6 It should be noted that, unlike the experience of other countries such as the United States, there was no big 

increase in female labor force participation during World War II in Sweden. 
7 There were minority groups of importance in Norrbotten county, where were the indigenous Sami people and 

Finns made up 3 and 16 percent, respectively. At the aggregate national level, these minorities did, however, not 

even make up one percent of the population. 
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Dependent variable 

The dependent variable is female labor force participation at the county-level. Participation 

rates of women’s gainful employment outside the home were constructed for this study. We 

use general rates, acknowledging that there were large differences between single and married 

women’s participation rates (see above). Because we are primarily interested in the spatial 

dimension of how women were pulled into the paid labor force during the course of 

industrialization, we assume that factors at the county-level affected female labor supply in a 

similar manner, irrespective of civil status. 

 

Although labor force participation is a straightforward concept, it is difficult to measure and 

compare it over past times because data are lacking, and the information that exists is defined 

and categorized in different ways over the years as the logics behind the questionnaires 

changed. Census data do not permit us to compute female labor force participation rates in 

accordance with how we understand the term today as there are no clear distinctions between 

the working population, the unemployed, nor individuals outside the labor force. Hence, our 

measure rather reflects work intensities of women (age 15 and above) in gainful employment. 

Moreover, censuses are known for undercounting women in the formal economy and in many 

cases are women’s work unrecorded. The Swedish censuses, like those in many other 

countries, began with the concepts ‘usual occupation’ and ‘gainful employment’, which 

focused on full-time work in non-farm occupations, mostly occupied by men, while men 

outside this category were coded as ‘farmers’ and ‘farm laborers’. Few women worked 

outside of agriculture, and those who did were often self-employed or worked as assistants in 

various family enterprises. This meant that women’s productive activities, mostly farm-

related and undertaken on a part-time basis, were long ignored in the census. This 

phenomenon is not only real for Sweden, but is also true for other countries. Although 

attempts have been made to remedy the problem of undercounting women’s work (see 

Humphries & Sarasua 2012), there is no consensus on how to overcome this problem in a 

consistent manner since alternative and often country-specific sources and methodologies are 

often used to reconstruct more meaningful and less gender-biased participation rates. Women 

have always worked, yet for long married women often worked for pay within their own 

home as landladies or took up work as laundresses, seamstresses, etc. They also worked in 

family businesses and on family farms. The work women undertook was often part-time, did 

not take them out of their homes in a way that would have provided them with colleagues and 

social networks, and in the latter cases, work was not directly remunerated. These aspects of 
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work are important and make the work done by many women different from that done by men 

in the past. Census data, therefore, with all their deficiencies acknowledged, are therefore 

useful in attempts to measure labor force participation outside the home, in the paid market 

(cf. Goldin 1990). 

 

We have constructed female labor force participation rates for 24 counties8 aiming for 

consistency over time (for a detailed description of variable construction, see Appendix 1). 

We include all women age 15 and above recorded as gainfully employed in the census. We 

include assistants (with income) but exclude farm servants. This group is divided by all 

women in the county age 15 and older and expressed as percentages. There are no previous 

county-level estimates, yet Silenstam (1970) constructed aggregate female labor force 

participation rates for the same period using the same data source. His approach was 

somewhat more inclusive, incorporating more of farm labor than we do. Our estimates are in 

aggregate therefore somewhat (2-3 percentage points) lower than those of Silenstam during 

1870-1930, when agriculture still dominated, but after 1930 estimates are highly similar. Our 

measure of female labor force participation, thus captures variation in the degree to which 

women rather were involved in manufacturing and services than in farm work. 

 

Independent variables  

We investigate the importance of economic, demographic and sociocultural factors in the 

initial increase of female labor force participation across counties in Sweden 1870-1950. Even 

though we cannot fully explain all aspects of this transformation, we are able to capture many 

important factors, on both the demand and supply side, determining female labor force 

participation. 

 

Table 3 presents descriptive statistics of all variables used in the analysis. Independent 

variables include theoretically motivated covariates. For a full description of variable 

construction and sources, see Appendix 1). The female-to-male relative wage rate is, the main 

independent variable; and is supposed to exert a positive influence on female labor supply. In 

this case, the higher the relative wage, the smaller is the gender wage gap, which provides 

women with incentives to work (Becker 1981; Killingsworth & Heckman 1986). GDP per 

capita is included as a proxy for economic growth, income level, or standard of living with the 

                                                           
8 We do not separate out Stockholm city, but include it in Stockholm county. 
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expectation of a negative influence on female labor supply, operating through the income 

effect. The share of the male population working in manufacturing industry over total adult 

population (proxy for industrialization), and share of the population living in cities (proxy for 

urbanization) are included to capture demand for labor, though this was more oriented 

towards male labor, particularly during the early phase of industrialization, though urban 

areas provided more work opportunities for women than the countryside. We also control for 

demographic factors such as mean age at first marriage, the total fertility rate, and net internal 

in migration. While the former two are capturing the incompatibility between paid work 

outside the home and family responsibilities for women, the latter captures local dynamism in 

that more people moved into the county. To account for regional differences in attitudes and 

norms, we constructed a variable indicating density of post offices in each county. In essence, 

this is a measure of the spread of mass communication and awareness of alternative options in 

the surrounding world and should therefore be positively associated with female labor force 

participation. By including this variable, we capture an important dimension of modernity 

linked to industrialization, yet qualitatively different and closely related to sociocultural 

contexts (cf. Schulz, Maas & van Leeuwen 2015). We also include a measure of illegitimacy 

(i.e. number of illegitimate births per 100 single women) to account for less traditional 

attitudes (not least towards premarital sex), but also to capture a true hinder for single 

women’s labor force participation. To account for institutional aspects of relevance during our 

study period, when institutions were limited, we use the share of members in trade unions 

over the adult population as an indicator of early form of organization with ambitions to 

mediate risks that emerged with industrialization and improve working conditions. This 

variable is similar to measures of Social Democratic vote or press that sometimes have been 

used to pick up change in norms and institutions. 

 

Table 3 about here 

 

Empirical strategy 

The data are structured as a panel of 24 county observations over eight census years (in total 

216 observations). We first present descriptive results where we map the regional data of 

female labor force participation in Sweden over time. Then, we perform multivariate analysis 

of economic, demographic and cultural determinants of female labor force participation 

controlling for a number of factors in a stepwise manner. We estimate two different models, 

both including categorical time variables that capture nation-wide changes between the census 



13 
 

years: one is a pooled OLS measuring level differences between counties, and another is a 

fixed-effects model (FE), measuring the impact of changes over time in the explanatory 

variables on female labor force participation accounting for unobserved county-level 

heterogeneity.9 The fixed-effects model can be written as: 

 

FLFPit =  α +  βEconomyit +  βDemographyit  + βCultureit +  δAi +  εit 

 

Where δAi is the county-specific residual and εit is the ‘individual’ residual. The fixed-effects 

specification implies that the group-specific (here county) heterogeneity is constant over time, 

and thus controls for time-invariant differences between groups that are not captured in the 

model. Thus, fixed-effects estimations models changes within units between panels rather 

than level differences between units as is modeled with OLS. Differences between units that 

are stable over time are captured by the unit-specific error term, i.e. the fixed effect. 

 

Since regional data has a spatial dimension, it is also possible that spatial autocorrelation 

introduces bias if the data have an underlying spatial process (O’Sullivan & Unwin 2014). 

Spatial autocorrelation can be viewed as an omitted variable bias problem in the sense that 

there might be common variation between groups of neighboring regions that cannot be 

accounted for using county-level fixed effects. In this case, spatial correlation could, for 

example, consist of regional production modes, traditions or cultural mores that are shared 

among neighboring regions. The dependent variable and model residuals have been tested for 

spatial autocorrelation using Global and Local indicators of spatial autocorrelation (LISA). 

The global Moran’s I is a measure of the degree of the overall spatial dependence in a dataset 

(Anselin & Rey 2010), whereas LISA is an individual measure of correlation between each 

spatial units and its neighbors (Anselin 1995). Neighbors are defined by the neighborhood 

matrix, which in this study is a contiguity-based first-order queen matrix. Significance is 

tested by a Monte Carlo approach, randomizing the neighborhood matrix for a number of 

permutations in order to test whether any observed spatial correlation can also be found by 

random neighborhoods. The LISA output can be either positive autocorrelation (i.e. neighbors 

tend to go in the same direction, resulting in what we call ’high-high‘ or ’low-low’ clusters) or 

                                                           
9 Fixed effects models make it possible to identify any county story as the model includes a county specific 

residual and an error term for each unit in every year, capturing the variation in the outcome variable associated 

with characteristics not included in the model and that is unique for each county (Gujarati and Porter 2009). 
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negative autocorrelation (i.e. neighbors tend to go in different directions: ’high-low‘ clusters) 

(O’Sullivan & Unwin 2014). 

 

Results 

We start by presenting descriptive results where we map the regional data of female labor 

force participation in Sweden 1870-1950. Then, we perform multivariate analysis of 

economic, demographic and cultural determinants of female labor force participation. Table 4 

indicate an increasing trend, yet considerable variation across counties, in female labor force 

participation between 1870 and 1950. Table 4 also indicates that there was not only level 

differences between counties regarding women’s work outside the home, but also shifts 

among which counties were the leaders and laggards across time. This becomes very clear in 

Figure 1. The counties that feature high female labor force participation in 1870-1910 are not 

the same that feature high levels after 1930. 

 

Figure 1 and Table 4 about here 

 

Differences across counties could reflect regional variation in industrialization and 

urbanization largely determined by location and natural endowments. These variables are, 

however, not really correlated with female labor force participation (Table 5). Moreover, the 

counties that rank the highest when it comes to female labor force participation are not the 

ones who rank high when it comes to industrialization in the same years. This indicates that 

industrialization featured different opportunities for men and women across the country. At 

the onset of our period, women were involved in early industrial activities in counties such as 

Kopparberg and Värmland, but such work was displaced with increasing specialization in 

manufacturing and growth in heavy manufacturing, women lost their roles in the formal 

economy in these counties, while strengthened their position in other counties such as 

Älvsborg and Skaraborg that dominated in textile production. Moreover, male breadwinner 

households became more common when the income of men rose (Magnusson 2000). When it 

comes to urbanization, the ranking of the country’s three major cities is the same across the 

entire study period (Stockholm, Gothenburg, and Malmö). It is unrelated with female labor 

force participation during the first part of our study period, but, in line with previous research, 

we see female labor force participation from 1920 being increasingly concentrated to more 

urban counties, related to the emergence of new jobs and high demand for female labor in 

towns and cities. Stockholm, Malmöhus, and Gothenburg & Bohuslän county caught up and 
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outran the rest of the country. However, Älvsborg kept a persistent position in the top 

throughout the period of study. In the early part of our period, the county featured proto-

industrialization parallel to agrarian modernization, and later specialized in manufacturing of 

textiles (Schön 2011) and apparently this was conducive to female employment. 

Bivariate correlations are shown in Table 5. Female labor force participation is positively 

correlated with female-to-male relative wages, industrialization, GDP per capita, urbanization, 

but also with mean age at first marriage, net immigration, and density of post offices, which is 

in line with expectations. Also in line with expectations is the negative correlation between 

the total fertility rate and female labor force participation. The negative association between 

illegitimacy and female labor force participation leads us to believe that this variable proxies 

work-family incompatibility rather than less traditional attitudes. Quite surprisingly, there is a 

positive correlation between unionization and female labor force participation. None of the 

mentioned correlations are, however, very strong (less than 0.5), indicating little of a 

multicollinearity problem. 

 

The extent to which women work outside the home can be influenced by changes in attitudes 

across generations and regions. Distance was an important constraint on individuals’ lives in 

the past when the world within reach that served as reference typically was reduced to nearby 

parishes and villages close by. There was no commuting, and though internal migration was 

common, it was typically limited in distance (Dribe 2000). However, neighboring counties 

can share similar culture and traditions and influence one another. Figure 2 displays the LISA 

outputs of correlation between each spatial unit and its neighbors when it comes to female 

labor force participation. The correlations are visualized in maps for each census year. 

Positive spatial autocorrelation is found in Western and Eastern Sweden, which implies that 

neighboring counties go in the same direction when it comes to female labor force 

participation. In Western Sweden, we identify high-high clusters (marked in red), while 

Eastern Sweden featured low-low clusters (in blue), especially between 1880 and 1920. 

Positive spatial autocorrelation is, however, present in all years between 1870 and 1930. The 

high-high clusters in Western Sweden include counties close to the city of Gothenburg that 

for one, was an urban center with a big port, trade and commerce, but also exported cotton 

and linen to its neighboring counties. Eastern Sweden featured a higher demand for male 

labor (participation rates and higher male wages) compared to the west, but also earlier 

marriages which hindered female labor force participation (Sundbärg 1910; Lundh 2013). 

Again, it seems like industrial specialization in the Western counties created a demand for 
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female labor and included women in production to a higher extent than elsewhere and that this 

spread across borders.  Between 1910 and 1930, there is negative spatial autocorrelation, 

reflecting that neighbors go in different direction, found for Stockholm county. This implies 

that when women’s participation in the formal economy increased rapidly in Stockholm, it did 

not happen in the neighboring counties that rather were drained of female labor. New work 

opportunities in the city attracted young female labor leaving married women and women of 

age behind in the counties close by. Of note, there is not spatial autocorrelation left in our data 

by 1940. This coincides with clearly established patterns of high female labor force 

participation in more urban counties (i.e. around the big cities, see Figure 1), and reflects the 

increasing orientation towards services in urban areas, but it can also be related to a more 

dynamic modern economy and a developed infrastructure connecting all parts of the country 

with the large urban centers. 

 

Figure 2 about here 

 

Turning to the multivariate results, Table 6 shows estimations of four sets of pooled OLS and 

FE models. The results can be interpreted as percentage change in female labor force 

participation based on a change in the explanatory variables. We add economic, demographic 

and cultural determinants of female labor force participation in a stepwise manner to a model 

including a categorical time variable. The gradual inclusion of explanatory factors improve 

the explanatory power of the model somewhat, but not much, because it is quite high to begin 

with. The R2 within is consistently higher than the R2 between, which indicates that the former 

is relevant. For example, in the full FE model the within-county R2 is 0.90, which implies that 

the model accounts for 90 percent of the variation within counties over time, while the 

between-county R2 is only 0.31. 

 

Table 6 about here 

 

To begin with, the impact of female-to-male relative wages is, as could be expected, 

positively associated with female labor force participation. We identify a significant 

substitution effect in the level regression with a one percentage point increase in the female-

to-male relative wage being associated with a 0.13 percentage point increase in female labor 

force participation. This association is, however, only statistically significant in the level 

regressions (OLS) estimations. The absence of a corresponding impact in the FE estimations 
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indicates that this variable, though highly motivated from theory and previous research, is 

important for level differences in female labor force participation between counties, but it is 

not important in explaining changes in female labor force participation within counties over 

time taking unobservable time-invariant county characteristics into account. 

 

We add variables measuring county income level, industrialization and urbanization to the 

model. In this specification, including covariates that capture local economic conditions, the 

magnitude and significance of the impact of the female-to-male relative wage rate stays 

robust. (The impact of the female-to-male relative wage is smaller and insignificant in the FE 

estimation.) The coefficients indicating the associations between economic conditions and 

female labor force participation are in line with expectations and significant in both 

estimations; the proxy for industrialization is negatively associated with female labor force 

participation. A one percentage point increase in male industrial employment is associated 

with approximately a 0.3 percentage point decrease in female labor force participation, 

indicating that industrialization benefited men’s employment more than women’s, partly 

through higher male earnings and the establishment of the male breadwinner norm. Both 

county GDP per capita and the degree of urbanization were positively correlated with women 

working, supporting that demand for female labor was higher in urban areas and in richer 

areas, but refuting the expected income effect from GDP per capita. GDP per capita can 

capture a wider dimension of the economic reality of a population and as a proxy for 

economic growth the effect was expected to be negative operating through an income effect. 

However, in both estimations an increase of 100 Swedish kronor in GDP per capita increase 

female labor force participation with 1.9 and 2.4 percentage points respectively. This is more 

in line with the strand of literature that find a positive impact of economic growth on female 

labor force participation, in that growth and progress generate new work opportunities for 

women (Klein 1963; Wilensky 1968; Shorter 1973).We then add demographic variables to the 

model. The impact of female relative wages on female labor force participation is more or less 

unchanged; positive and significant in the OLS estimations, but not in the FE estimations. 

Including demographic characteristics does not change the coefficients for economic 

conditions much, except for the urbanization coefficient in OLS (level) regressions becoming 

smaller and insignificant, indicating that parts of the previously observed impact of 

urbanization was captured by family formation decisions, and other demographic 

characteristics of relevance for female labor force participation. Worth noting is that mean age 

at first marriage has a strong and significant impact on female labor force participation in 
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level differences between counties. A one year increase in mean age at first marriage is 

associated with a 2.7 percentage point increase in female labor force participation. In regions 

with higher mean age at first marriage, more women are working longer even if women still 

exit the labor force upon marriage. Age at marriage does not seem to be important in 

explaining changes in female labor force participation within counties over time. Thus, mean 

age at first marriage appears strongly connected to regional family tradition and culture 

captured (cf. Sundbärg 1910) in the FE estimation. 

 

The total fertility rate is a synthetic measure of mean number of children being born to the 

average women in a given year. The strong and positive coefficient should be assessed against 

the backdrop of fertility decline in Sweden 1870-1930 alongside with an increase in female 

labor force participation. It is, however, puzzling that higher fertility is associated with higher 

female labor force participation, in the OLS and FE models. While fertility was strongly 

associated with marriage when most women exited the labor force, the growth in female labor 

force participation primarily took place among single women. The incompatibility hypothesis 

is not perfectly applicable to historical use as it is the presence of children, rather than the 

level of fertility in the county that impact female labor force participation. Worth 

remembering is also Sundbärgs (1910) identification of fewer marriages at higher age in 

Western Sweden compared to Eastern Sweden, yet higher marital fertility. Western Sweden is 

according to the descriptive findings above also associated with higher female labor force 

participation rates. 

 

As for net internal migration, a one unit increase is associated with a 0.3 percentage point 

decrease in female labor force participation in the FE estimation. In the level regression the 

relationship is positive, but small and insignificant. Counties with high net internal migration 

are expected to have higher living standards and better work opportunities, but this does not 

necessarily mean that it affects men and women similarly (Massey 1993). In this case, net 

immigration to a county could well indicate economic dynamism and better work 

opportunities attracting both men and women with a high share of the latter group being tied 

movers through family migration. It could also reflect crowdedness and competition of work 

giving priority to male workers. 

 

We include cultural variables that vary over time to control for differences in attitudes and 

norms related to modernization, but not directly captured by the economic covariates included 
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in the model. In Table 6, the density of post offices is positively associated with female labor 

force participation in both level differences and in changes within counties over time. An 

increase with one post office per square kilometer is associated with an increase in female 

labor force participation of 3.4 and 4.1 percentage points, respectively. This is consistent with 

our hypothesis that changes in, and stronger, attitudes towards women working outside the 

home and greater awareness of work opportunities and the surrounding world will increase 

female labor force participation. Illegitimacy, on the other hand, is expected to reflect wither 

less traditional values or real work-family incompatibility. The coefficient is negatively 

associated with female labor force participation in both the OLS and FE estimations 

(somewhat stronger in the latter). This should be assessed against the backdrop of a decrease 

in illegitimate births, and it is thus in line with the incompatibility hypothesis but being 

important as it only applies to single women. When adding cultural indicators to the model, 

the impact of the female-to-male relative wage becomes insignificant in both OLS and FE 

estimation. Clearly, relative earnings matter for female labor force participation, but net of all 

other factors (economic, demographic, and cultural) included in the model it is not significant. 

The inclusion of cultural variables affects the model estimates more than did the addition of 

economic and demographic variables. The results give at hand that the sociocultural context is 

important in explaining the development of female labor force participation over the course of 

the second industrial revolution. The results indicate that culture as well as geography are 

important, yet commonly neglected, parts of both the industrialization story and of the 

narrative into which we fit the increase in women’s paid work outside the home. 

 

For a limited part of the period of study (1890-1940), we estimate models accounting for 

unionization in each county. The Swedish labor movement shared features of its counterparts 

across the Western world. For example, like elsewhere, the first unions were formed by urban 

craftsmen who tried to limit the competition from unskilled workers. Sweden’s late 

industrialization, however, meant that trade unions were influenced by socialist ideas. The 

growth of unions came in spurts (Friedman 2008). A first wave of local union formation 

swept over Sweden in the 1880s (Lundh 2010). There were differences in unionization across 

industries and occupations (Wrigley 2003), but the official strategy of Swedish labor 

movement was to include women in the same trade unions as men.10 Women were less 

inclined to join the early trade unions, but the gender gap largely came from gender 

                                                           
10 There were some examples of women forming their own unions, but these organizations were short-lived in 

manufacturing. 
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segregation across industries, sorting on firms, and different characteristics of men and 

women in the labor force. Controlling for such factors, it more or less explains the gender gap 

in union membership in Sweden around 1900 (Karlsson & Stanfors 2018). 

 

Table 7 estimates show that the impact of unionization is important. It is of similar magnitude 

and statistical relevance in both the OLS and FE models; a one percentage point increase in 

unionization is associated with almost a 4 percentage point increase in female labor force 

participation. This speaks against the well-established notion that early trade unions were 

against working women, in their capacity as a general threat to male interests in the labor 

market, in particular underbidding in wages. The results are, however, in line with what we 

could expected from the basic logic of why unions exist, what unions want, and what they do 

to achieve their goals (Freeman & Medoff 1984). The role of unions is acknowledged as 

important for industrialization as well as for improved working conditions and wages for 

workers during the second industrial revolution, but it also seem to be associated with 

increasing female labor force participation, attracting women into paid labor where unions 

grew stronger. This explains both level differences in female labor force participation between 

counties and within-county changes in female labor force participation over time. We believe 

that this result further strengthen our case indicating neglected aspects of Swedish 

industrialization and the early increase of female labor force participation. 

 

Table 7 about here 

 

In sum, we find that structural factors (economic conditions and demographic characteristics) 

are important in explaining the level differences between counties in the development of 

female labor force participation, net of cultural factors and unionization. Economic 

conditions, however, do not seem to be as important in explaining changes in female labor 

force participation within counties over time when cultural differences and differences in 

unionization are accounted for. We interpret the consistent and strong impact of unionization 

on female labor force participation as an indication of institutional change in the labor market 

relating to better wages and working conditions, and not least to equality, which seemed to 

have been conducive to women’s paid work outside the home. The results presented in this 

paper do not only show that culture as well as geography are important, yet commonly 

neglected, parts of the industrialization story and of the narrative into which we fit the 

increase in women’s paid work outside the home. Unions were an important actor in this 
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process, and while this is commonly acknowledged for male workers, their role for increasing 

female labor force participation has not been put forward before. 

 

Sensitivity analysis  

Our results are highly robust to various model specifications. We tried different measures of 

industrialization (e.g. male industrial employment over the male population age 15 and over), 

and we included female-to-male sex ratio in the models without the coefficients changing in 

any meaningful way. We estimated all models for the shorter period of time (1890-1940) in 

order to check for specific developments early or late affecting the results, but they were 

highly robust. Furthermore, with the motivation that the results perhaps were driven by 

geographic outliers, in the sense of frontrunners, we excluded the counties including the three 

big cities (i.e. Stockholm, Malmöhus, and Gothenburg and Bohuslän) from the models, but 

estimates stayed robust. 

  

Table 8 shows the global Moran's I values for the dependent variable, and residuals from two 

specifications of the main model (OLS and FE). A significant Moran's I value indicates 

spatial autocorrelation. As seen in Table 1, and also from the LISA maps in Figure 2, there is 

positive and statistically significant spatial autocorrelation (at the 5% level) in the dependent 

variable for all years up until 1930. The residuals from the OLS specification show a more 

erratic behavior, but some years have a statistically significant Moran's I value, which can be 

interpreted as there is still spatially correlated variation that has not been accounted for in the 

models. The residuals from the FE specification show positive signs of spatial autocorrelation, 

though not significant at the 5% level. In summary, it seems that much of the spatially 

correlated variation in the dependent variable can be controlled for using the main model 

specification. 

 

Table 8 about here 

 

Concluding discussion 

To be written up…  
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Figure 1. Regional variation (by county) in female labor force participation 1870, 1910 and 

1950. 
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Figure 2. LISA outputs on female labor force participation, 1870-1950. 
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Table 1. Proportion women of the labor force, female and male labor force participation (i.e. 

work intensities) 1870–1950. 

 

 1870 1880 1890 1900 1910 1920 1930 1940 1950 

Proportion women of the 

entire 

labor force (i.e.. gainfully 

employed)  

21 20 19 19 21 24 27 26 26 

Proportion women of the 

entire 

labor force (incl. female 

helpers on family farms)  

29 29 28 28 28 30 31 30 29 

Female labor force 

participation  

(i.e.. work intensities) 

18.9 18.8 17.8 19.1 21.2 26.9 30.7 29.3 29.5 

Male labor force 

participation  

(i.e.. work intensities) 

79.7 81.0 83.9 85.8 88.0 90.2 88.7 87.5 85.8 

Ratio female/male 

participation rate 

0.24 0.23 0.21 0.22 0.24 0.30 0.35 0.33 0.34 

 

Source: Own calculations based on Statistics Sweden. SOS Folkräkningarna (Censuses) 

1870-1950. (for the period 1900–1950. see also Silenstam 1970). 
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Table 2. Swedish counties by Sundbärg’s main demographic regions. 

 

Eastern Sweden Western Sweden Northern Sweden 

Split between Eastern and 

Western 

Gotland Blekinge Norrbotten Kopparberg 

Gävleborg Älvsborg Västerbotten Örebro 

Jämtland Gothenburg & Bohus Västernorrland  
Stockholm Halland   

Uppsala Jönköping   
Västmanland Kristiandstad   
Östergötland Kronoberg   

Södermanland Malmöhus   

 Skaraborg   

 Värmland   
 

Source: Lundh (2013: Table 1). 
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Table 3. Descriptive statistics for variables used in regression analysis. 

 

 
1870 1890 1910 1930 1950 

 
Mean 

St. 

Dev. Mean 

St. 

Dev. Mean 

St. 

Dev. Mean 

St. 

Dev. Mean 

St. 

Dev. 

Female labor force  

participation (%) 13.40 4.18 17.60 3.91 23.99 4.13 27.10 4.57 26.91 4.77 

Female relative wages (%) 51.76 7.58 56.98 6.15 59.58 4.31 67.30 5.84 67.55 4.11 

GDP per capita (constant factor 

prices 1910/12, 100 SEK) 2.62 0.71 3.25 0.49 4.43 0.75 6.36 0.90 9.41 1.46 

Industrial employment (%) 7.88 3.63 11.60 4.17 14.68 3.55 15.82 3.20 18.21 4.22 

Proportion urban (%) 11.51 10.86 15.52 13.44 20.39 14.23 25.56 16.63 39.12 19.10 

Mean age at first marriage 28.06 0.56 26.43 0.72 26.24 0.67 26.25 0.55 25.40 0.72 

Total fertility rate per woman 4.33 0.50 4.25 0.64 3.74 0.53 2.09 0.45 2.40 0.20 

Net internal migration  per 

1,000 population -0.62 3.15 -1.00 5.09 -1.24 3.57 -2.10 3.62 -1.89 4.50 

Post offices per sq kilometer 0.10 0.07 0.45 0.29 0.67 0.46 0.75 0.48 0.84 0.54 

Number of illegitimate births  

per 100 single women 4.14 1.22 3.70 1.28 3.97 1.30 3.25 1.11 2.96 1.01 

Unionization (%) 
  

0.04 0.08 2.46 1.71 11.93 4.72 
  

N 24 24 24 24 24 24 24 24 24 24 

 

Source: See Appendix 1. 
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Table 4. Female labor force participation rates by county, 1870-1950. 

 

 

Source: See Appendix 1. 
 

  1870  1890  1910  1930  1950   

County FLFP Rank FLFP Rank FLFP Rank FLFP Rank FLFP Rank 
Sundbärg's 

geography 

Stockholm 10.2 18 16.79 13 27.84 5 36.21 2 41.82 1 East 

Uppsala  7.45 24 10.8 24 18.94 21 23.50 19 27.71 6 East 

Södermanland 9.41 20 12.54 21 16.53 24 20.99 23 25.45 11 East 

Östergötland 8.98 22 14.07 19 21.47 17 26.00 13 27.85 5 East 

Jönköping 14.64 10 19.68 9 24.19 13 28.13 8 26.18 9 West 

Kronoberg 16.16 6 24.08 2 26.38 9 26.37 12 24.29 17 West 

Kalmar  9.17 21 15.64 17 21.36 18 22.94 21 21.96 23 West 

Gotland 10.68 17 12.75 20 18.4 22 24.13 17 25.44 12 East 

Blekinge  9.41 19 16.77 14 23.05 15 23.75 18 24.23 18 West 

Kristianstad 11.88 14 21.38 5 28.16 4 28.09 10 25.42 13 West 

Malmöhus  10.76 16 16.1 16 24.42 12 33.24 4 35.79 2 West 

Halland 15.39 8 21.61 4 26.67 8 30.98 5 27.24 7 West 

Göteborg & 

Bohuslän 
14.99 9 16.62 15 27.37 6 34.31 3 34.37 3 West 

Älvsborg 18.12 3 24.72 1 30.78 1 37.55 1 33.19 4 West 

Skaraborg 14.48 11 22.17 3 27.21 7 28.11 9 24.18 20 West 

Värmland 18.16 2 21.18 6 25.63 10 26.63 11 24.23 19 West 

Örebro  12.64 13 17.68 12 19.71 19 25.11 15 27.16 8 East/West 

Västmanland 8.71 23 12.22 23 17.01 23 20.94 24 25.29 14 East 

Kopparberg 25.2 1 20.03 7 22.35 16 25.09 16 24.38 16 East/West 

Gävleborg 10.89 15 12.32 22 19.67 20 22.21 22 24.07 21 East 

Västernorrland 13.59 12 15.64 18 24.16 14 23.26 20 25.28 15 North 

Jämtland 17.72 4 18.75 11 29.37 3 28.56 7 25.86 10 East 

Västerbotten 15.46 7 19.06 10 29.51 2 28.71 6 21.54 24 North 

Norrbotten 17.59 5 19.8 8 25.47 11 25.67 14 22.98 22 North 

Sweden  13.35 
 

17.83 
 

24.62 
 

28.99 
 

30.00 
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Table 5. Correlation matrix. 

 

 

Source: See Appendix 1. 

  

Female labor force 

participation 

1.000 
         

Female relative wages 0.401 1.000 
        

Industrial employment 0.090 0.102 1.000 
       

GDP per capita 0.481 0.225 0.635 1.000 
      

Proportion urban 0.346 0.186 0.544 0.505 1.000 
     

Mean age at first 

marriage  

0.347 0.198 -0.255 -0.176 0.207 1.000 
    

Total fertility rate -0.476 -0.481 -0.589 -0.757 -0.503 -0.140 1.000 
   

Net immigration 0.160 -0.026 0.085 0.131 0.584 0.081 0.019 1.000 
  

Post offices per sq km  0.432 0.361 0.321 0.324 0.658 0.272 -0.463 0.142 1.000 
 

Illegitimacy -0.402 -0.373 0.067 -0.180 -0.095 -0.429 0.338 0.168 -0.338 1.000 

Unionization  0.496 0.329 0.645 0.918 0.514 -0.122 -0.830 0.100 0.324 -0.212 
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Table 6. OLS and fixed-effects panel regression estimates of female labor force participation. 

 

 OLS (level) Fixed effects 

(change) 

OLS (level) Fixed effects 

(change) 

OLS (level) Fixed effects 

(change) 

OLS (level) Fixed effects 

(change) 
 Coeff. p Coeff. p Coeff. p Coeff. p Coeff. p Coeff. p Coeff. p Coeff. p 

Female 

relative 

wages 0.131 0.008 0.021 0.417 0.153 0.001 0.049 0.169 

0.122 0.003 0.044 0.220 

0.044 0.210 0.020 0.627 

GDP per 

capita  

  -

0.660 0.000 2.418 0.001 
1.838 0.000 2.124 0.001 

2.020 0.000 1.090 0.031 

Industrial 

employment  

  

1.888 0.000 

-

0.685 0.008 
-0.414 0.000 -0.617 0.020 

-0.257 0.009 -0.360 0.047 

Urbanization    0.082 0.000 0.220 0.002 0.039 0.210 0.293 0.000 -0.070 0.019 0.189 0.012 

Mean age at 

first marriage 

    
2.706 0.000 0.022 0.970 

2.288 0.000 0.425 0.416 

Total fertility 

rate  

    
1.687 0.018 2.741 0.003 

2.100 0.007 3.883 0.001 

Net 

immigration 

    
0.033 0.691 -0.267 0.041 

0.256 0.001 -0.238 0.052 

Density of 

post offices  

      

3.394 0.000 4.080 0.005 

Illegitimacy        -1.025 0.000 -1.685 0.006 

1880 (1870 

ref.cat.) -0.238 0.852 0.096 0.881 

-

0.535 0.609 

-

0.572 0.482 
1.693 0.195 -0.979 0.347 

-1.909 0.798 -0.979 0.077 

1890 3.546 0.003 4.093 0.000 4.374 0.000 4.094 0.001 8.368 0.000 3.911 0.013 2.746 0.000 3.911 0.042 

1900 5.687 0.000 6.105 0.000 6.240 0.000 5.476 0.000 10.326 0.000 5.374 0.001 4.294 0.000 5.374 0.002 

1910 9.589 0.000 10.425 0.000 9.775 0.000 8.546 0.000 14.740 0.000 9.483 0.000 9.524 0.000 9.483 0.000 

1920 11.391 0.000 12.044 0.000 9.209 0.000 6.849 0.000 15.163 0.000 9.498 0.000 11.477 0.000 9.498 0.000 

1930 11.694 0.000 13.383 0.000 8.392 0.000 6.261 0.000 16.437 0.000 11.640 0.001 14.453 0.000 11.640 0.000 

1940 10.690 0.000 11.673 0.000 3.930 0.081 

-

0.751 0.745 
11.750 0.000 5.089 0.112 

8.993 0.013 5.089 0.021 

1950 11.471 0.000 13.187 0.000 2.867 0.222 

-

2.672 0.277 
12.832 0.000 1.691 0.616 

7.614 0.002 1.691 0.053 
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Constant 6.570 0.016 12.325 0.001 4.741 0.082 7.406 0.008 

-

78.166 
0.000 -5.609 0.761 

-

12.149 0.001 -5.609 0.478 

         

R² within  0.76  0.86  0.88  0.90 

R² between  0.14  0.18  0.13  0.31 

R² overall  0.61 0.60 0.73 0.64 0.77 0.63 0.82 0.72 

N 216 216 216 216 216 216 216 216 

 

Note: p-values are based on White/Huber heteroscedasticity robust standard errors. 

Source: See Appendix 1.
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Table 7. OLS and fixed-effects panel regression estimates of female labor force participation, 

including unionization. 

 

 OLS (level)  Fixed effects 

(change) 

 

 Coeff. p Coeff. p 

Female relative 

wages 0.007 0.878 -0.053 0.193 

GDP per capita  1.914 0.000 1.233 0.068 

Industrial 

employment  -0.190 0.102 -0.139 0.388 

Urbanization  -0.132 0.000 0.031 0.695 

Mean age at 

first marriage 4.014 0.000 1.726 0.012 

Total fertility 

rate  3.010 0.001 6.146 0.000 

Net immigration 0.336 0.001 -0.146 0.116 

Density of post 

offices  3.883 0.000 7.759 0.005 

Illegitimacy  -0.942 0.000 -1.644 0.006 

Unionization 0.380 0.000 0.363 0.025 

1900 (1890 

ref.cat.) 4.294 0.000 1.239 0.005 

1910 9.524 0.000 6.599 0.000 

1920 11.477 0.000 8.075 0.000 

1930 14.453 0.000 12.477 0.000 

1940 8.993 0.013 4.463 0.108 

Constant -12.149 0.001 -51.532 0.010 

     

R² within   0.89  

R² between   0.32  

R² overall  0.80  0.60  

N  144  144  

 

Note: p-values are based on White/Huber heteroscedasticity robust standard errors. 

Source: See Appendix 1. 
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Table 11. Global Moran’s I test results. 

 

 
FLPR 

(dependent 

variable) 

 
OLS 

model 

residuals 

 
FE 

model 

residuals 

 

Year Moran’s I p 
Moran’s 

I 
p 

Moran’s 

I 
p 

1870 0.3 0.02 0.14 0.07 0.15 0.08 

1880 0.34 0.01 0.03 0.29 0.16 0.09 

1890 0.43 0 0.09 0.17 0.15 0.1 

1900 0.46 0 0.09 0.19 0.2 0.05 

1910 0.39 0 0.43 0 0.2 0.06 

1920 0.21 0.04 0.27 0.02 0.17 0.08 

1930 0.14 0.11 0.11 0.12 0.09 0.16 

1940 0.16 0.07 0.21 0.03 -0.11 0.66 

1950 0.14 0.1 -0.07 0.55 -0.13 0.71 
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Appendix 1  

 

Description of dependent variable 

Female labor force participation among women age 15 and older/female population age 15 

and older constructed from the following sources: 

1870: Table 5 Befolkningsstatistik (BiSOS) A III. 1870. Main workers and assistants (minus 

group VII – No reported occupation or classified work).  

1880: Table 6 Befolkningsstatistik (BiSOS) A III. 1880. Same as above. 

1890: Table 11 Befolkningsstatistik (BiSOS) A III. 1890. Main workers and assistants (minus 

group V - No reported occupation or classified work). 

1900: Table 14 Befolkningsstatistik (BiSOS) A III. 1900. Same as above.  

1910: Table 1 and Table 3 Folkräkningen (SOS) III. 1910. Workers (minus group VI – No 

reported occupation). 

1920: Table 1 and Table 5 Folkräkningen (SOS) IV. 1920 Workers (minus group V and VI – 

domestic work, former workers and remaining) 

1930: Table 4 Folkräkningen (SOS) III. 1930. Same as above.  

1940: Table 5 Folkräkningen (SOS) III. 1940. Gainfully employed population  

1950: Table 5 Folkräkningen (SOS) VI. 1950. Same as above  

 

Description of independent variables  

Female-to-male relative wage 

1870: A ratio of the average female and male agriculture day wages constructed with data 

from the historical wage database HILD. *interpolation of Gotland and Jämtland. 

1880-1930: A ratio of the female and male summer agriculture day wages provided by Martin 

Dribe (cf. Dribe 2009).  

1940: A ratio of the female and male day wages in industry constructed with data from the 

historical wage database HILD. 

1950: A ratio between female and male hourly wages in industry for 1948 constructed with 

data from the historical wage database HILD. 

GDP per capita 

Data of gross domestic product on county level is found in the database Swedish Historical 

regional accounts 1800-2010 in constant factor prices (1910/12). GDP was divided with the 
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total population in each region (numbers found in the same database), to get a per capita 

measurement. 

Industrialization 

A ratio of the share of male population working in the industry sector on the total (male and 

female) population age 15 and above. Data come from Swedish Historical regional accounts 

1800-2010. The data of the population in different age groups were collected from the 

censuses. 

Urbanization 

1870-1930: A ratio of the share of the total county population resident in cities. Data provided 

by Kerstin Enflo. 

1940-1950: A ratio of the share of the total county population resident in cities constructed 

with data collected from the censuses. 

Mean age at first marriage 

The mean age at first marriage is a measurement of women marrying for the first time sorted 

either by specific age or in five year age groups and multiplying it with the average age in 

each group. The sum was divided by the total number of women who married for the first 

time in the same year. Data were collected from BiSOS for the census years 1870 to 1910. 

Martin Bergvall provided data for the years 1910- 1950 (originally collected from 

Befolkningsrörelsen in SOS). 

Total fertility rate: The total fertility rate is a measurement of the number of children a 

woman would give birth to during her childbearing years given current age specific fertility 

rates. The data is calculated for five year age groups, TFR = 5 ∑ ASFR a(5-year age groups). 

Data were retrieved from Hofsten and Lundström (1976). 

Net immigration 

The measurement of net internal migration is calculated by an indirect method considering 

two points in time and subtracting the natural increase in population with the development in 

population. The outcome is the net migration and it can have either a positive or a negative 

value. Positive numbers represent regions with higher net inward migration relative to net 

outward migration. The net internal migration is presented per 1,000 of the mean population 

and the start period is 1861-1870 for the census year 1870. The data were collected  from 

Hofsten and Lundström (1976). 

Density of post offices 
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Density of post offices is constructed as the number of post offices per square kilometer in 

each county. The data, including county area in square miles, was collected from BiSOS and 

SOS “Postverket- M” or “Postverket”. 

Illegitimacy 

The measurement of illegitimacy is constructed as the annual number of illegitimate births per 

100 single women in the age group 22-44 1880-1950. Interpolation was made for the census 

year 1870. Information was retrieved  from Hofsten and Lundström (1976). 

Unionization 

The share of the total population age 15 and above that were members of trade unions (any 

kind) was calculated based on data from Folkrörelsearkivet (provided by Svensk Nationell 

Datatjänst, SND) and covers the period 1880-1940. For the census year 1880, we use data 

from 1881, which is the starting year of Folkrörelsearkivet. 

 


