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1. Introduction 

The objective of this paper is to document changes in the skill composition in Sweden 

during the industrialization period from 1870 to 1930. One of the striking differences 

between pre-industrial and post-industrial economies is the change in how people work. In 

pre-industrial economies, a large proportion of the labour force remained unskilled and 

engaged in small-scale family farming. Today, most people in industrialized and post-

industrial economies possess marketable skills and an education beyond primary school. 

One possible explanation is skill-biased technological change. Goldin and Katz (1998), in 

their seminal paper argue, that since the turn of the twentieth century, new technologies 

have increased the demand for skilled relative to unskilled workers. Prior to around 1900, 

they argue, technological change was deskilling, as factory system replaced the existing 

small-scale crafts production.   But as the manufacturing sector expanded, so did the job 

opportunities outside farming. These occupations were often better paid but physically 

demanding and required long hours in dimly lit factories (Frey, 2019). The typical narrative 

suggests that around the turn of the twentieth century, technological change became skill 

biased, and the new jobs at the time required education beyond basic primary school 

(Acemoglu, 2002; Goldin & Katz, 2008). 

This periodization of deskilling in the nineteenth century followed by skill-biased 

technological change in the twentieth century has been questioned by more recent 

evidence. Atack, Bateman, and Margo (2004) examine nineteenth-century mechanization 

and the emergence of steam engines in manufacturing, suggesting that the demand for 

skills increased with steam engines but decreased with factory size. Similar results are 

provided by Ridolfi, Salvo, and Weisdorf (2022), who show that steam engine adoption 

resulted both in greater employment and higher wages. De Pleijt, Nuvolari, and Weisdorf 

(2020) argue, in line with Goldin and Katz (1998), that the workshop-to-factory transition 

was deskilling but a parallel farmwork-to-factory shift served to upgrade skills as farm 

workers found new jobs within industry. That is, since most – if not all – agrarian workers 

were unskilled, a decline in agricultural employment would by default result in skill 

upgrading (Federico, Nuvolari, Ridolfi, & Vasta, 2021). 

This paper contributes to the literature by exploring occupational structure and skill 

composition in Sweden between 1870 and 1930. Sweden provides an interesting context 

for a study on industrialization and employment, as it underwent a rapid industrial catch-up 
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to both Britain and the United States (O'Rourke & Williamson, 1995; Schön, 1997, 2012). 

Present-day Sweden is known as an egalitarian society with strong labor unions. However, 

at the turn of the twentieth century, it had at least as high income inequality as the other 

industrial economies (Roine & Waldenström, 2008). Recent evidence suggests that the 

foundations for equality were laid well before Sweden became a welfare state. Prado and 

Waara (2018) suggest that wage compression started before the introduction of the 

collective bargaining agreements and the so-called Swedish model. Bengtsson and Molinder 

(2023) suggest that some of the drop in income inequality was driven from bottom up as 

people shifted from low- to high-paying occupations in Stockholm, nation’s capital. For 

Malmö, the third largest city in Sweden, Svensson and Bengtsson (2023) show that changes 

in the occupational composition among working classes explain some of the decline in 

income inequality. In other words, occupational changes may have driven decreasing 

income inequality even before solidaristic wage policies were in place. 

To address changes in the skill composition of Swedish labor force, I use population 

censuses published every ten years by Statistics Sweden (SCB). Specifically, I use censuses 

between 1870 and 1930, which report broader occupations of the population. This period 

aligns with the industrial breakthrough in Sweden, dated by Jörberg (1965) to the 1870s. To 

make inferences about skills, I employ the HISCO/HISCLASS scheme, which allows the 

coding of occupations as high-, medium-, low-, and unskilled based on their title van 

Leeuwen and Maas (2011). 

The results of this paper show that at the aggregate level, skill distribution in Sweden 

shifted from unskilled to more-skilled occupations. Women represented a greater share of 

unskilled employment, but the shift to more skilled employment was more dramatic than 

that for men. A more detailed analysis shows that the between-sector shifts explained most 

of the changes in skill composition. In other words, the paper suggests that structural 

change, defined as employment shifts from one sector to another, explained most of the 

skill upgrading. The paper further shows that the manufacturing sector exhibited deskilling 

from medium- to low- and unskilled employment. If one includes highly skilled managers 

and professionals, the trend resembles that of job polarization, where employment 

decreases in the middle of the skill distribution relative to high- and low-ends of the 

distribution.  In both agriculture and services, unskilled employment decreases relative to 

more skilled employment. In agriculture, the number of farm workers decreases relative to 

farmers, which results in a relative increase of medium-skilled employment. Within the 
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service sector, new occupations emerge particularly in trade and transport, which increases 

low- and medium-skilled employment. 

In conclusion, the present study finds some support for the workshop-to-factory 

transition being deskilling. This is largely related to the rise in factory employment rather 

than a decrease in artisan work, as the absolute number of artisans continued to grow over 

this period. For the farmwork-to-factory, this paper offers mixed conclusions. It seems 

more plausible that unskilled workers shifted from farm work to factory work without 

occupational upgrading. That is, a farm worker would find employment as an unskilled 

factory worker rather than as a skilled mechanic. This conclusion rests on the rather crude 

assumption that all factory workers were unskilled, which is an unfortunate limitation of 

both the documentation of occupations and the HISCLASS scheme. Finally, this paper 

brings forward an alternative channel for skill upgrading: farmwork-to-services transition. 

While it is not possible to follow individuals in this material, the patterns documented in 

this paper together with existing literature suggest that for many women, a shift from farm 

work to services resulted in occupational upgrading. Many women did find work as 

domestic servants, and hence this shift did not result in skill upgrading. But sufficiently 

many women found employment as shopkeepers and shop assistants, teachers, nurses, and 

office clerks to shift the skill composition away from unskilled and to more skilled 

employment. A similar conclusion is made by Bengtsson and Molinder (2024), who find 

that the decrease in domestic service resulted in decreasing income inequality in Stockholm. 

Unfortunately, some of the shifts in female employment are hidden by the insufficient 

documentation of women in official statistics, which plagues most studies on female 

employment before middle of the twentieth century. 

2. Technological Change and Skills 

This paper contributes to the literature on technological change and skills. In this literature, 

technological change is considered either skill-biased or unskilled-biased. Put simply, skill-

biased technological change increases the demand for skilled workers by creating tasks that 

require greater skills and/or by eliminating tasks that do not require skills (Acemoglu & 

Autor, 2011; Autor et al., 2003). The opposite is true for unskilled-biased, or deskilling, 

technologies. In this framework, technologies can also result in the so-called “hollowing 

out” pattern if a new technology replaces middle-skilled tasks while complementing high-

skilled tasks, with little to no influence on low-skilled tasks.  
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The idea that the nineteenth-century technological change was predominantly 

deskilling originates largely from the observation that factory production replaced artisans 

and skilled craftsmen with unskilled factory workers (e.g., Brown & Philips, 1986; 

Hounshell, 1984; James & Skinner, 1985). Goldin and Katz (1998) famously used this 

argument to date “the origins of the technology-skill complementarity” to the turn of the 

twentieth century. During the nineteenth century, capital in a form of machinery took over 

the production process previously performed by skilled artisans and craftsmen, and 

unskilled labor was needed for “hauling, conveying, and assembly tasks” (Goldin & Katz, 

1998: p. 695).  

There are two parallel mechanisms that could have influenced the demand for skills 

during the nineteenth century: the factory system and the adoption of steam engines. Atack 

et al. (2004) show that establishment size is negatively associated with wages, suggesting 

that greater division of labor and standardized products in factories increased the demand 

for unskilled workers. In contrast, wages were positively associated with steam engines, 

suggesting that mechanization could have served to increase the demand for skilled 

workers. Similar results are provided by Ridolfi et al. (2022), who show that steam engine 

adoption resulted both in higher wages and greater employment. Higher wages do not 

necessarily imply greater skill, but rather, higher wages could result from higher labor 

productivity, irrespective of worker skills.  Atack, Bateman, and Margo (2008) indeed show 

that steam engines were connected to higher labor productivity.  

De Pleijt and Weisdorf (2017) use occupational titles coded into HISCO to show 

that there was indeed deskilling within industry in England before and during the industrial 

revolution. Their evidence reveals an increasing share of unskilled workers particularly 

from 1650 to 1850. This finding suggests that deskilling within manufacturing may have 

preceded the factory system. Using similar method of inferring skills from occupations, 

Katz and Margo (2014) show that the employment in manufacturing sector in the US from 

1850 to 1910 exhibited a “hollowing out” pattern: the share of middle-skilled employment 

decreases as the shares of high-skilled and unskilled increase. Gray (2013) shows the same 

to be true from 1900 to 1940s, when manufacturing sector was electrified.  

Recent studies point to the possibility of steam engines being inducive to human 

capital. Both De Pleijt et al. (2020) and Franck and Galor (2021) show that regions in 

England and France, respectively, exhibit positive influence on human capital after 

adopting steam engines.  De Pleijt et al. suggest that the introduction of steam engines 
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shifted employment from unskilled to low- and medium-skilled occupations through a 

farmwork-to-factory transition. That is, there is a local employment effect of shifting farm 

employment to industrial work, and consequently, “upgrading” their skills. This argument 

is similar to Leknes and Modalsli (2020), who show that introduction of electricity 

furthered the structural change in Norway, and Molinder, Karlsson, and Enflo (2021), who 

show that agricultural employment decreased, and industrial employment shifted to more-

skilled jobs in parishes that were connected to electric grid in Sweden. Ongoing research 

suggests that electricity increased incomes, upgraded occupations, and lowered income 

inequality in regions alongside the electricity grid (Jayes, 2023). 

The existing studies on technological change and skill distribution have by and large 

neglected the service sector. However, industrialization and service sector development go 

hand in hand. Ostermeyer (2023) shows that for each skilled job in the manufacturing 

sector, the corresponding increase in the service sector is almost one. One reason for the 

neglect is that many of the technologies introduced in the nineteenth and early twentieth 

centuries, namely steam engines and electricity, have been largely connected to factories. 

However, steam engines were consequential in transportation, as they fueled ships and 

trains that transported both industrial goods as well as people. Chandler (1978) famously 

connected the developments in railways to the evolution of managerialism and increase in 

administration, mass production and mass distribution. Railways enabled greater 

geographical mobility for factories, as they no longer needed to locate themselves near raw 

material sources and/or water. Berger and Enflo (2017) show that railroads contributed to 

urban growth and economic activity, and Berger (2019) further shows that railroads 

enhanced structural change locally.  

Electricity was a fundamental innovation for many services, particularly in 

communication. The emergence of telegraphs and telephones made communication 

between people and factories almost instant. Furthermore, these were services often 

employing women (Adam, 2010; Jepsen, 2000). Electricity transformed office work, as 

office machines, such as adding machines and typewriters, were introduced (Beniger, 1986; 

Goldin & Katz, 1995). The influence of these inventions on skills can go either way. On 

the one hand, they created tasks that were highly repetitive. On the other hand, they 

reduced the tedious task of writing and calculating by hand, which may have made some 

lesser skilled tasks redundant. 
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Even the unskilled service workers, such as domestic servants, were affected by 

technological change. Electricity brought with it a plethora of new household appliances, 

designed to liberate or by the very least ease the duties of housewives and the servants in 

the more affluent households. Many tasks such as laundry, cooking, and cleaning were 

made simpler through inventions such as washing machines, electric ovens, and vacuum 

cleaners (Frey, 2019). While they reduced the number of tasks, such as carrying firewood to 

heat the stove, they were not the only reason as to why domestic servants exhibited a 

decline. Edvinsson and Söderberg (2010) suggest that many left domestic services because 

of the low status and poor working conditions, and the increasing opportunities elsewhere.  

Previous studies on the topic suggest that the shifts from workshop to factory and 

from agriculture to factory should be treated separately. The transition from artisan and 

crafts production to the factory system should reduce the demand for skills, as factories use 

more unskilled labor per unit of output (Atack et al., 2004; Goldin, 1998). However, 

shifting labor from agriculture to industry should result in at least some skill upgrading, if at 

least some farm workers upgrade their occupation to low- or medium-skilled. If the 

transition only shifts unskilled farm workers to unskilled factory jobs, there is no upgrade 

in skills, though this shift may result in higher incomes (Lundh & Prado, 2015). In a similar 

manner, shifting from farm to services should result in skill upgrading, if at least some 

workers upgrade their skill by switching to a skilled position. 

3. Data and Methods 

The study employs Swedish population censuses spanning from 1870 to 1930. These 

censuses list population tabulated by gender, status, urban and rural area, and broad 

occupation. A person’s status refers to his or her role either as a household head or an 

owner or professional within a trade or service. For example, farmers are listed as the 

household heads, and their family members are listed under them as “assistants” (biträde). 

Servants (tjänstehjon) are listed under the assistants. Within manufacturing, the principal 

professional is often an owner or a manager, and his or her works are listed below that 

occupation with status “worker”. For example, within the sawmill industry, the “main 

person” (huvudperson) are the sawmill owners, and sawmill workers are listed under them. In 

artisan and crafts occupations, the main person is either self-employed or a workshop 

owner, and his or her workers are listed under the, as assistants (deras arbetare). While the 

HISCO scheme assigns both masters and their workers to the same code and therefore to 
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the same skill level, I have utilized the status classification in HISCLASS to differentiate 

between them. From 1910 census onward, workers are separated into their own occupation 

rather than listed under their managers or the owners of the companies. The 1930 census is 

the first one to separate small and large entrepreneurs. For this census, I have assumed 

small entrepreneurs in artisan and craftsman trades to be working owners, like the “master” 

in censuses before 1910. Larger entrepreneurs are coded as general managers. In trades 

characterized by factorization, such as paper production, both types of entrepreneurs are 

considered as managers.  

Occupations are categorized into skill levels using the HISCO classification scheme 

developed by van Leeuwen and Maas (2011), which assigns numeric codes (HISCO) to 

occupations. This classification further allows assigning workers to twelve social classes 

(HISCLASS) and from there to four groups of skills: high, medium, low, and unskilled. 

Exceptions to this rule are apprentices or workers in artisan or craft occupations, who 

receive a skill-level below their masters. The benefits of using occupational titles to 

measure skills is that occupations should reflect the tasks of a worker at his or her current 

position, whereas education level remains the same after receiving the degree, despite the 

actual occupation. Furthermore, as De Pleijt and Weisdorf (2017) point out, literacy skills 

measure only the basic competences, and would not offer any variation among the literate 

population. In Sweden, almost everyone was literate in the late nineteenth century 

(Sandberg, 1979), but very few had any schooling beyond some years in the primary school 

(Ljungberg & Nilsson, 2009). Occupational titles capture changes in skills when people 

change their jobs, such as in the shifts from agriculture to industry or services. 

However, this method has limitations. Census occupations are often broad and may 

not correspond directly to specific HISCO titles, leading to some generalizations. For 

example, T. Karlsson and Stanfors (2011) show that tobacco workers had both unskilled, 

semi-skilled, and skilled tasks. In the censuses, they are listed as “tobacco workers” and 

correspond to low-skilled in HISCO scheme. Accounting for working women has been a 

challenge in economic history, and this paper is not an exception. The older censuses tend 

to underestimate the labour input of married women, often labelling them simply as 

"wives”. This is both due to the contemporary attitudes towards women working (L. 

Karlsson, 1995) and due to the nature of earlier censuses listing the occupation of the 

household head instead of each individual on their own (Molinder, 2022). Additionally, the 

static nature of the HISCO/HISCLASS scheme means it does not capture skill changes 
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within occupations, limiting the analysis to changes between occupations. The increase in 

the number of standardized titles in each census suggests the emergence of new, more 

specialized jobs in response to societal shifts from agrarian to industrial settings. 

TABLE 1 NUMBER OF OCCUPATIONS ON EACH CENSUS 

 1870 1880 1890 1900 1910 1920 1930 
Census occupations 102 114 119 123 304 320 699 
Standardized occupations 171 196 201 204 281 287 498 
HISCO codes 98 107 109 110 138 132 171 
Sources: Statistics Sweden (1874, 1885, 1895, 1907, 1917, 1927, 1936) 

After assigning occupational titles from the census to the HISCO/HISCLASS scheme, a 

total of 192 unique titles were identified, though the number changes from one census year 

to another due to changes in the occupational structure. Table 1 reports the number of 

occupations identified by year. The first row indicates the number of occupations listed by 

each census, the second row the number of standardized occupations, and the third row 

the number of unique HISCO titles. The number of standardized occupations is greater for 

earlier years, because servants, workers, and owners/artisans were listed under the same 

occupation. In later censuses, the number of standardized occupations is lower as the same 

occupations were listed under different industries. For example, blacksmiths were listed a 

few times depending on which industry they worked in. However, in the HISCO 

classification, they are all coded with the same HISCO. 

To accommodate comparisons with the United States, I use another occupational 

coding system which aligns with Katz and Margo (2014), who document occupational 

structure in the United States from 1850s onward. Their study uses occupational 

classification from IPUMS, which allows distinguishing white-collar, skilled blue-collar, and 

operative/unskilled workers.  In a similar manner, I code the occupations from the census 

using the “Alphabetical Index of Occupations and Industries” from 1950 (Census, 1950). 

This classification differs from the HISCO in that it has fewer occupational codes. 

Furthermore, it is based on the types of occupations that existed in 1950, which is relatively 

modern compared to HISCO. One of the potential issues is that many occupations that 

were more likely artisan or handicraft are considered manufacturing jobs in 1950. For 

example, hat makers are coded into unskilled operatives in the 1950 classification, whereas 

in 1870, they were more likely to be artisans. In general, the occupational classification 

from the 1950s results in larger unskilled employment than HISCO classification. 
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Distinguishing workshop-to-factory and farmwork-to-factory shifts requires a 

decomposition of the changes in occupational structure. A common way to study changes 

between and within groups is a standard within-between decomposition. I use a similar 

model to that in Berman, Bound, and Machin (1998) to study the within- and between-

sector changes in the skill composition. Between-sector shifts can be interpreted as 

structural change, and within-sector shifts as technological change, though this assumes 

that technological change does not drive between-sector shifts. The standard within-

between decomposition formula is 

 

where  and . The term  denotes the share of employment in 

skill j in industry i. The term  denotes the employment within an industry i. The between-

component, or the first term of the right-hand side of the equation, assumes that the skill 

composition remains fixed at the average level. That is, changes in the share of high-, 

medium-, low-, or unskilled changes only because employment shifts from one sector to 

another. The opposite is true for the within-component, which assumes that the sectoral 

composition is fixed at the average level, and changes in the skill composition occur 

because employment shifts from one skill to another within the sectors. 

4. Changing Skill Composition in Sweden 

During the period from 1870 to 1930, Sweden transitioned from a mainly agrarian 

economy to a mixed economy with thriving manufacturing and service sectors. Agricultural 

employment decreased from 67 to 34 percent, while manufacturing employment increased 

from 12 to 26 percent, excluding construction, where employment increased from 6 to 9 

percent (Schön & Krantz, 2012). The remainder of the labor force was employed by 

services. Growth in services was almost as impressive as in manufacturing: employment in 

transport increased from 1 to 6 percent, in private services from 10 to 18 percent, and in 

public services from 4 to almost 6 percent (Schön & Krantz, 2012). 
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GRAPH 1. HIGH-, MEDIUM-, LOW-, AND UNSKILLED EMPLOYMENT AS A PERCENTAGE OF 

TOTAL EMPLOYMENT IN SWEDEN, 1870–1930.  

Sources: Statistics Sweden (SCB), author’s own calculations 

Graph 1 displays the employment shares for all four skill groups. During the period 

from 1870 to 1930, the share of workers in unskilled occupations decreased from more 

than half to one-third. Employment in low- and high-skilled occupations increased, while 

medium-skilled employment remained relatively stable, increasing first from 30 to 35 

percent between 1870 and 1910, and then decreasing to 31 percent by 1930. Graph 2 

illustrates the relative changes in these shares. The change was most dramatic in high-

skilled employment, which increased from a modest 0.75 percent to 2.1 percent. Low-

skilled employment increased from 16 percent to more than 30 percent, effectively 

doubling its share. In 1930, skill composition is remarkably balanced with unskilled, low-, 

and medium-skilled all constituting just under one-third of the employment, leaving two 

percent of the employment to high-skilled occupations.  
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GRAPH 2. RELATIVE CHANGE IN THE EMPLOYMENT SHARES OF HIGH-, MEDIUM-, LOW-, 

AND UNSKILLED IN SWEDEN, 1870–1930.  

Sources: Statistics Sweden (SCB), author’s own calculations 

The skill distribution here includes only farmers and their non-family workers. 

However, agriculture in Sweden was very much a family business, and the members of the 

family were an integral part of the farming activity, and therefore employment. In 

Appendix A, I re-calculate the skill composition of Swedish labour force by assigning 

farmers’ wives to the same occupation as their husbands and assign their children over the 

age of 15 who remain at home as farm workers. This does not alter the general trends 

observed in Graph 1, but it shows that the fall in medium- and unskilled employment is 

somewhat overstated by excluding the family members. 

1.1. Gender differences in skill distribution 
Brödtext med indrag, Brödtext med indrag, Brödtext med indrag, Brödtext med indrag,  

Comparison between men and women reveals that the decline in the unskilled employment 

was much more dramatic for women compared to men, decreasing from almost 90 percent 

to 44 percent (Figure 3a). Given the issues with reporting and capturing female workers, 

this is probably an overstatement. It is possible that many unmarried women were listed as 

domestic servants despite having another occupation, as shown by Vikström (2003). And 

many married women who would otherwise be more likely to have more experience and to 
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hold better jobs, are listed merely as wives by censuses (Molinder, 2022). However, in many 

occupations the number of women increased very rapidly. Examples include low-skilled 

retail trade assistants (butiksbiträde), low-skilled seamstresses, medium-skilled primary school 

teachers, medium-skilled merchants, and high-skilled upper-level teachers. In 1870, the 

majority of women worked as unskilled farm workers, domestic servants, and laborers. The 

number of female farm workers decreases dramatically after 1880s, as young women left 

the countryside in masses to find better opportunities in towns and cities (Carlsson, 1968; 

Morell, 2011). Many of them ended up as domestic servants without upgrading their skills, 

but nevertheless earned higher income than as a farm worker (Bengtsson & Molinder, 

2024; Nordlund Edvinsson & Söderberg, 2010). While the domestic servants exhibited a 

relative decrease in employment during the twentieth century, employment increased in 

absolute terms at least until 1930. However, because the increase in employment in other 

skills more than offset the growing number of domestic servants, we see a sharp decline in 

unskilled employment share for women. 

a 

 

b 

 

GRAPH 3. EMPLOYMENT SHARES IN DIFFERENT SKILLS AMONG (A) FEMALE AND (B) MALE 

WORKERS.  

Sources: Statistics Sweden (SCB), author’s own calculations 

For men, the occupational structure is more balanced between different skills (Figure 3b). 

Most men worked either in medium- or unskilled occupations in 1870, largely 

corresponding to large share of medium-skilled farmers and unskilled farm workers. The 

share of medium-skilled employment increases modestly until the turn of the twentieth 

century, after which there is an equally modest decrease. The share of unskilled decreases, 

but not as dramatically as it does for women. The share of low-skilled employment 
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increases from less than 20 percent to almost 30 percent. At the aggregate level, men are 

generally shifting away from unskilled occupations to low-skilled, indicating a skill 

upgrading at the lower tail of the skill distribution. The stable trend in medium-skilled 

employment hides two offsetting developments. On the one hand, employment decreases 

in relative terms in artisan and craft occupations. On the other hand, employment increases 

in occupations such as machinists and many medium-skilled white-collar jobs. 

While farm worker was a typical occupation for both men and women in 1870, their 

numbers fell much more greatly for women. In 1870, there were almost 140,000 female 

farm workers, but by 1930, their numbers were just 23,000.  Women were actively leaving 

the countryside for better pay and greater independence in urban areas, and often found 

work as domestic servants or in other services (Morell, 2011). New research suggests that 

mechanization of dairy production, particularly milking machines, replaced female labour in 

rural areas, forcing women out of agriculture (Ager, Goñi, & Salvanes, 2023). However, the 

wider spread of milking machines in Sweden took until the interwar era, and a 

breakthrough was only reached during the second world war (Kuuse, 1974). The flight 

from agriculture started already in the 1880s, and women led the way of this exodus 

(Carlsson, 1968; Morell, 2011). The number of male farm workers decreases, but not to the 

same extent than female farm workers. In 1870, there were 186,000 male farm workers, 

and by 1930, this had fallen to 147,000. 

Women found work not only as domestic servants, which became the most popular 

occupation for women by 1930, but also in more-skilled occupations, such as in retail 

trade, sewing, and teaching. The 1870 census did not report any female workers in retail 

trade, but in 1930, there were almost 50,000 of them. For men, most popular occupations 

remained in agriculture, but many non-farm occupations became increasingly popular, such 

as machinist, carpenter, clerical worker, construction worker, sawyer, and factory work. 

5. Within-Between Decomposition 

The shift from agriculture to industry or services could explain the falling share of unskilled 

employment in the aggregate economy. Because a large share of the agricultural 

employment was unskilled (47% in 1870), a decrease in agricultural employment should by 

default result in skill upgrading, provided that other sectors have lower shares of unskilled 

labor. That is, holding skill composition fixed, a shift from agriculture to industry or 
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services should increase the average skills in the population, if at least some of these 

workers end up in more skilled jobs than what they had in agriculture.  

The results of this decomposition exercise are presented in Table 2. Changes in 

different skills are expressed in percentage points. As noted in Graph 1, the largest change 

occurs from unskilled to low-skilled employment. Low-skilled employment increases by 

19.5 percentage points, and unskilled employment decreases by 22.8 percentage points. 

Both within- and between components explain these changes, but for both groups, the 

between-component is greater. This means that the change in the sectoral composition 

drives the shift away from unskilled and toward low-skilled employment more than 

occupational upgrading within sectors. In other words, there is support for the argument of 

structural change driving skill upgrading. However, we should not discount the within-

sector component entirely. For the decrease in unskilled employment, roughly one-third of 

the total change is explained by changes within sectors. For low-skilled employment, the 

within component explains more than one-third of the total change. 

TABLE 2 STANDARD WITHIN-BETWEEN DECOMPOSITION BETWEEN MAIN SECTORS 

 Change in employment 
share 

Between-sector Within-sector 

Panel A: 1870–1930 
High 1.3 1.0 0.3 

Medium 2.0 2.0 -0.04 
Low 19.5 13.1 6.3 

Unskilled -22.8 -16.2 -6.6 
Panel B: 1870–1900 

High 0.4 0.3 0.1 
Medium 4.1 1.8 2.3 

Low 7.7 6.0 1.7 
Unskilled -12.2 -8.1 -4.1 

Panel C: 1900–1930 
High 0.9 0.7 0.2 

Medium -2.1 0.2 -2.3 
Low 11.8 8.2 3.6 

Unskilled -10.6 -9.0 -1.6 
Sources: Statistics Sweden (SCB), author’s own calculations 

Panels B and C in Table 2 divide the aggregate period into two subperiods: the late 

nineteenth century and the early twentieth century. For the United States, Goldin and Katz 

(1998) argue that technological change became skill-biased around the turn of the century. 

This argument does not receive support at the aggregate level in Sweden. The evidence 

does not provide support for Katz and Margo (2014) either, as there is no clear pattern of 
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“hollowing out”, at least when using HISCO/HISCLASS to measure skills. Rather, Sweden 

seems to undergo a more monotonic shift from unskilled to more-skilled employment 

during late nineteenth century. During the early twentieth century, the pattern is more 

mixed. On the one hand, there is an increase in low-skilled employment and a decrease in 

unskilled employment, but on the other, medium-skilled employment decreases as high-

skilled employment increases. At the higher end of the skill spectrum, the changes appear 

slower. This is because the share of high-skilled is initially very low. Relatively speaking, 

high-skilled employment increases the most, as its share more than doubles from 1870 to 

1930. 

Table 3 reveals the between-composition in more detail. Panel A shows the average 

skill composition over the period 1870–1930. For example, 45 percent of agrarian workers 

were classified as unskilled, which implies that decrease in agricultural employment should 

result in decreasing unskilled employment. Panel B shows that agricultural employment 

made up 55.4 percent of the labor force in 1870, but only 27.6 in 1930. Panel C then shows 

the change in the sectoral share as percentage points and breaks it down to the same 

subperiods as in Table 2. During the late nineteenth century, growth in manufacturing was 

stronger than growth in services, but in the twentieth century, growth in services picks up 

and even exceeds that of manufacturing.  

The manufacturing sector has a relatively high average share of low-skilled 

employment, which should translate to between-sector skill upgrading from unskilled to 

low-skilled, if employment shifts from agriculture to manufacturing. However, since 

agriculture has a higher employment in medium-skilled occupations, a shift away from 

agriculture could reduce medium-skilled employment on average. The service sector has a 

relatively high share of unskilled employment, but we do not observe an increase in the 

share of unskilled in the aggregate economy during the early twentieth century. That is, the 

average skill share over time likely hides a significant within-sector shift that offsets the 

between-sector shift from agriculture to services. These within-sector shifts will be 

discussed in detail next. 
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TABLE 3 CHANGES IN THE SECTORAL SHARES (IN PERCENTAGE POINTS) IN SWEDEN, 

1870–1930. 

 Agriculture Manufacturing Service 
Panel A: Average skill (%) 

High - 1.5 3.7 
Medium 41.8 38.6 21.8 

Low 14.4 46.5 30.3 
Unskilled 43.8 13.4 44.2 

Panel B: Sectoral share (%) 
1870 55.4 10.4 18.4 
1930 27.6 36.1 35.5 

Panel C: Change (pct points) 
1870–1930 -27.9 25.7 17.1 
1870–1900 -12.5 14.5 3.9 
1900–1930 -15.3 11.2 13.2 

Sources: Statistics Sweden (SCB), author’s own calculations 

Table 4 illustrates the within-sector shifts in more detail. The figures reveal that 

within agriculture, employment in low- and unskilled employment decreased relative to 

medium-skilled employment. In Sweden, the number of farm workers falls quite 

dramatically, whereas the number of farms, and therefore farmers, remain relatively stable 

until 1930s (Morell, 2011). Breaking the changes down to the two sub-periods reveals that 

most of the growth in medium-skilled agricultural employment occurred in the late 

nineteenth century.  

Within manufacturing, there is evidence of deskilling or job polarization, as medium-

skilled employment decreases relative to high-, low-, and unskilled employment. While the 

share of medium-skilled manager and clerical employment increases, it is not enough to 

offset the relative decrease in medium-skilled worker occupations, such as tailors, 

shoemakers, or blacksmiths. The small increase in high-skilled employment reveals a 

potential “hollowing out” pattern comparable to that found by Gray (2013) and Katz and 

Margo (2014). This could relate to the ongoing increase in the scale of production together 

with organizational changes that Chandler (1978) documents for the United States. That is, 

larger production units require more managerial and administrative staff, which increases 

white-collar employment. Investigating the two sub-periods distinctively reveals that most 

of the relative fall in medium-skilled employment occurs during the late nineteenth century. 

At the late nineteenth century, it appears that manufacturing sector exhibited a pattern of 

deskilling, as both high- and medium-skilled employment decrease relative to low- and 
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unskilled. In the early twentieth century, this shifts towards the “hollowing out” patterns 

discussed above. 

The service sector exhibits the opposite trend in the nineteenth century compared to 

manufacturing; employment shifts from unskilled to more-skilled occupations. This shift is 

largely explained by the relative decrease in domestic service and the increasing importance 

of trade. The increase in the employment of low-skilled shop assistants and warehouse 

porters together with a several-fold increase in medium-skilled traders explain largely the 

increase in the middling skills. Another important service is transport. Employment in low-

skilled occupations such as drivers and conductors increase by several folds.  The increase 

in low-skilled service employment is greater in the early twentieth century, whereas 

medium-skilled employment decreases in relative terms during the same period. However, 

the pattern is kind of a “hollowing in” in the twentieth century, in which employment 

increases in low-skilled occupations while it decreases in other skills. 

TABLE 4 CHANGES IN THE SKILL SHARES (IN PERCENTAGE POINTS) IN SWEDEN, 1870–

1930. 

 Agriculture Manufacturing Service 
Panel A: 1870–1930  

High - 1.3 0.05 
Medium 8.2 -23.4 6.7 

Low -1.7 10.5 16.3 
Unskilled -6.5 11.6 -23.1 

Panel B: 1870–1900  
High - -0.3 1.0 

Medium 6.1 -16.9 11.1 
Low -2.6 11.8 4.5 

Unskilled -3.5 5.4 -16.6 
Panel C: 1900–1930 

High - 1.6 -0.9 
Medium 2.1 -5.7 -4.4 

Low 0.9 -0.5 11.8 
Unskilled -3.0 4.5 -6.5 

Sources: Statistics Sweden (SCB), author’s own calculations 

 

6. Comparative Analysis 

Katz and Margo (2014) examine the technology-skill complementarity in the United States 

for both manufacturing sector and the aggregate economy. Their evidence shows that high-

skilled employment increased relative to middle- and low-skilled employment from 1850 to 
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1910. Within manufacturing, the share of skilled blue-collar workers declines while the 

shares of operatives and white-collar employment increase. Katz and Margo interpret the 

trend in manufacturing as “hollowing out”, which refers to employment growth in both 

high-skilled and unskilled occupations, but a decrease in the middle-skilled occupations. 

Figure 4 compares the occupational structure in the United States to that in Sweden 

from 1870 to 1910. For this exercise, the occupations from the Swedish censuses are coded 

into same occupational coding system as used by Katz and Margo (2014). Figure 4a shows 

the skill composition for Sweden. High-skilled here consists of managerial, professional, 

and technical staff. Skilled blue-collar workers, farmers and farm managers, and clerical and 

sales are included in the middle-skilled group, leaving operators, unskilled laborers, most 

manual service occupations and farm workers to the low-skilled category. Figure 4b shows 

the same for the United States, using data from Katz and Margo (2014). A full comparison 

with Katz and Margo study is included in Tables B1 and B2 in the appendix.  

Comparison between the two countries reveals that Sweden has a greater share of 

low- and unskilled employment than the United States. It also remains quite stable, falling 

only by 1.9 percentage points between 1870 and 1910. Table B1 shows that the share 

remains stable at least until 1930. For the United States, the share of low/unskilled falls 

from 54 to 51.8 percent, though this is a continuum of a decline that started at least as far 

back as 1850, when 57.5 percent of the labor force was low- or unskilled. What is notable 

too is that while the share of middle-skilled remains relatively high in the United States 

through 1870–1910, it falls in Sweden, from 37.1 to 24.8 percent. Table B2 reveals that this 

is likely due to the fall in agricultural operative and supervisory employment rather than 

skilled blue-collar employment. After 1910, the shares of high- and middle-skilled remained 

quite stable at least until 1930. 
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GRAPH 4A. SKILL COMPOSITION IN SWEDEN, 1870–1910.  

Sources: Statistics Sweden (SCB), author’s own calculations 

 

 

GRAPH AB. SKILL COMPOSITION IN THE UNITED STATES, 1870–1910.   

The 1890 census year is missing as the archives were lost over time. 

Sources: Katz and Margo (2014: Table 1.4) 

Katz and Margo (2014) note that when excluding clerical and sales from the middle-skilled 

group, their share decreases (Table B1, Appendix B). The share of middle-skilled blue-

collar workers and farmers falls from 35.6 percent in 1850 to 28.5 in 1910. In Sweden, the 
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same trend occurs; the middle-skilled share falls from 37.1 percent in 1870 to 24.6 by 1930. 

That is, if clerical and sales employees were considered as high-skilled white-collar workers, 

the overall picture of the aggregate skill composition would correspond to the job 

polarization pattern more typically documented for late twentieth and early twenty-first 

centuries.  

The comparison of the occupational structure between Sweden and the United States 

shows that employment shifted in general from agriculture and skilled blue-collar 

occupations to operative/unskilled/service and white-collar occupations (Table B2, 

Appendix B). In the United States, growth in white-collar occupations was faster than in 

Sweden. Furthermore, while Sweden exhibits a growth in skilled blue-collar employment 

until 1900, after which it decreases, the United States exhibits first a decrease until 1880 

and then a slight increase from 1890 to 1910. In both countries, the share of 

operative/unskilled/service increases, but in Sweden this growth is faster. Both countries 

have some 32 percent employment share in 1870, but it increases to 44.2 percent by 1910 

in Sweden (and continues to increase to 48.6 by 1930) whereas in the US, it increases only 

to 37.9 percent by 1910. In both countries, the employment share in agriculture falls, but in 

Sweden, the share of farm workers decreases faster than in the United States. In summary, 

the occupational structure in both countries exhibit similar trends from agriculture to 

operative/unskilled/service and white-collar, though the United States exhibits stronger 

growth in white-employment and Sweden in operative/unskilled/services.  

Finally, Katz and Margo examine the trends for the manufacturing sector separately. 

Comparing manufacturing employment in Sweden to that in the United States shows again 

that the trends are largely similar. In both countries, white-collar and operative 

employment increases at the expense of skilled blue-collar workers. In Sweden, skilled 

blue-collar employment decreases somewhat faster than in the US, starting from a greater 

level. The share in operative/unskilled occupations is greater in the United States initially, 

but Sweden takes over around 1900. The share in unskilled/operative manufacturing jobs 

is 73.7 percent in Sweden in 1910, whereas in the United States, it is 65.4 percent. 

7. Concluding Remarks 

The process of industrialization has been viewed as a transition from agrarian to industrial 

economy, and eventually from industrial to service economy. The early stages of 

industrialization are characterized by the arrival of the factory and consecutive 
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mechanization of production (Frey, 2019). In later stages, manufacturing became larger in 

scale, expanding to new products and avenues, but also more sophisticated. The new jobs 

emerging within manufacturing required, according to Goldin and Katz (2008), a high 

school diploma or equivalent knowledge (i.e., algebra, technical drawing, chemistry). The 

large-scale production further demanded a large administrative and managerial personnel 

(Chandler, 1978), which furthered the demand for educated workers. In this paper, I have 

examined the occupational structure and skill composition in rapidly industrializing Sweden 

between 1870 and 1930 to test some of the arguments from current literature, which has 

largely focused on Britain and the United States.  

This paper shows that Swedish labor force did indeed become more skilled over 

time. The largest shift documented is from unskilled to low-skilled. However, in relative 

terms, high-skilled employment increases the most by more than doubling its share over 

the period under the study, but from a very low initial level. One could draw parallels to the 

increasing human capital stock through average years of schooling (Ljungberg & Nilsson, 

2009), which may have helped Swedish workers to become more skilled. However, given 

the lack of information on educational background by occupation, it is difficult to draw 

further conclusions. Most of the decrease in unskilled employment is explained by 

between-sector shifts, that is, shifting employment from agriculture to industry and 

services.  

Within agriculture, skill composition shifted away from unskilled labor. In 

agriculture, the number of farm workers decreased while the number of farmers remained 

stable, leading to a relative increase in medium-skilled employment. This conclusion is a 

product of the way HISCLASS defines farmers as medium-skilled and farm workers as 

unskilled. However, in Sweden, it might be difficult to assert that farmers were more skilled 

than farm workers, as majority of farms were small family farms with few hired workers. 

One could plausibly argue that farmers were on average older and more experienced, as it 

was customary for the young adults and teenagers to work as servants in other farms in the 

village before marrying and inheriting their own farm (Gadd, 2011; Lundh, 1995).  

In manufacturing, an interesting pattern arises. Low- and unskilled employment 

increases relative to medium-skilled employment. In the late nineteenth century, this 

pattern reflects a monotonic deskilling, while in the early twentieth century, employment 

increases in both high- and unskilled occupations but decreases in the low- and medium-

skilled occupations. In other words, there is some evidence supporting the deskilling effect 
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of early factorization. Jörberg (1961) shows that the importance of large establishments as 

employers increased between 1903 and 1912. Berger and Ostermeyer (2023) show that 

artisan shops, defined as non-mechanized establishments with less than 7 workers, faced 

relative decline from 1864 to 1890. Meanwhile, the share of factories, defined as 

mechanized establishments, increased. However, the authors argue that this shift did not 

result in deskilling. This is because while the share of factories increased relative to artisan 

shops and non-mechanized manufactories, the number of artisans remained large 

throughout the period, and increasing until 1880s. This contrasts with the results shown in 

this paper, which shows that deskilling occurred within manufacturing particularly between 

1870 and 1900. One potential explanation is that while the number of artisans remains 

stable, or even increases slightly, the growth in low- and unskilled occupations offsets it 

such that the relative changes still indicate deskilling. In fact, Appendix C shows this to be 

the case. Interestingly, the establishment size on average decreases between 1913 and 1930. 

The Industrial Statistics report the number of establishments with 10 or less workers only 

in 1913 and again in 1920 and 1925. They show that the share of establishments with less 

than 10 workers increased from 50 percent to 56 percent from 1913 to 1925. The share of 

establishments with over 1000 workers remained very low, at 0.24 percent in 1913, 0.15 

percent in 19120, and finally 0.22 percent in 1925 (Table C1, Appendix C).  

The “hollowing out” pattern observed for the early twentieth century is in line with 

Katz and Margo (2014) and Gray (2013), who find similar pattern for the United States 

manufacturing. It is however in contrast to Molinder et al. (2021), who find occupational 

upgrading in Sweden in the early twentieth century. The contrasting result could arise from 

the regional focus Molinder et al. have as opposed to the aggregate view in this paper. That 

is, regions close to the electricity grid may have exhibited an employment pattern different 

to that in the aggregate economy. 

Finally, I show that service sector employment shifted from unskilled to more-skilled 

occupations. This is particularly due to the relative decline of unskilled domestic service, 

documented also by Bengtsson and Molinder (2024). While the absolute number continued 

to grow until 1930s, after which it declines sharply (Nordlund Edvinsson & Söderberg, 

2010), the relative importance decreased as new job opportunities in trade and transport 

expanded. Service sector was particularly relevant employer for women, who found new 

jobs as nurses, teachers, office clerks, telephone and telegraph operators, and shop 

assistants. The rise in services also relates to the ongoing urbanization. Andersson and 
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Molinder (2024) show that rural-to-urban migration resulted in better initial job matching 

and further skill upgrading over time.  

In conclusion, in this paper, I find some support for the workshop-to-factory shifts 

and deskilling. However, the shift farmwork-to-factory did not necessarily result to skill 

upgrading, as many new jobs in manufacturing were unskilled factory jobs. I cannot rule 

out shifts from unskilled farm work to low-skilled industrial jobs, which was likely the case 

for a subset of the farm-to-industry shifts. However, in this paper, I highlight an alternative 

transition, a farmwork-to-service shift. I argue that this shift was an important explanation 

to the dramatic decrease in unskilled employment among women, and the main source for 

occupational upgrading. Finally, this paper contributes to the literature on skills using 

occupational titles, which solves some of the issues of using incomes or education as a 

measure of skill. 
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Appendix A 

 

GRAPH A. ALTERNATIVE SKILL COMPOSITION 1870 – 1930 WHERE FARMERS’ WIVES AND 

CHILDREN ARE COUNTED INTO THE LABOR FORCE  

Sources: Statistics Sweden (SCB), author’s own calculations 
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Appendix B 

 

TABLE B1. SKILL COMPOSITION IN SWEDEN AND THE UNITED STATES, 1850–1930 
  Skill groups, aggregate 
 Year 1850 1860 1870 1880 1890 1900 1910 1920 1930 

High skill 1 
SWE   4.5 5.3 6.9 8.4 18.7 18.7 18.0 
USA 6.9 8.3 10.6 11.6  17.1 19.7   

High skill 2 
SWE   2.6 2.8 3.5 4.0 7.7 7.4 7.4 
USA 5.4 6.2 7.3 7.7  10.0 10.2   

Middle skill 1 
SWE   37.1 35.9 36.5 34.3 24.8 24.7 24.6 
USA 35.6 34.3 35.5 33.9  31.1 28.5   

Middle skill 2 
SWE   39.0 38.4 39.9 38.7 35.8 35.9 35.2 
USA 37.1 36.2 38.8 37.8  38.3 38.0   

Low skill 
SWE   58.4 58.8 56.6 57.2 56.5 56.7 56.7 
USA 57.5 57.4 54 54.5  51.9 51.8   

Notes: High-skill 1 consists of all white-collar occupations: professional, technical, managerial, clerical, and 
sales. High-skill 2 excludes clerical and sales. Middle-skill 1 consists of skilled blue-collar workers and 
agricultural operatives and supervisors. Middle-skill 2 includes clerical and sales with the previous group. 
Finally, low-skilled group consists of operative workers, unskilled laborers, service workers, and farm 
workers. 
Sources: Sweden: Statistics Sweden (SCB), author’s own calculations, USA: Katz and Margo (2014: Table 1.4) 
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TABLE B2. OCCUPATIONAL STRUCTURE IN SWEDEN AND THE UNITED STATES, 

AGGREGATE ECONOMY. 
  Aggregate economy 
 Year 1850 1860 1870 1880 1890 1900 1910 1920 1930 

White collar 
SWE   4.5 5.3 6.9 8.4 18.7 18.7 18.0 
USA 6.9 8.3 10.6 11.6  17.1 19.7   

Professional-technical 
SWE   1.3 1.6 2.3 2.7 4.1 4.3 4.3 
USA 2.3 2.6 2.9 3.4  4.3 4.6   

Manager 
SWE   1.3 1.2 1.2 1.3 3.5 3.2 3.1 
USA 3.1 3.6 4.4 4.3  5.7 5.6   

Clerical/sales 
SWE   1.9 2.5 3.4 4.4 11.0 11.3 10.6 
USA 1.5 2.1 3.3 3.9  7.2 9.5   

Skilled blue-collar 
SWE   8.4 8.4 9.8 10.8 7.3 9.4 9.3 
USA 12 11 10.7 9.1  11.0 11.9   

Operative/unskilled/
service 

SWE   32.3 36.7 34.9 38.5 44.2 48.5 48.6 
USA 29 30 32.4 37.7  36.4 37.9   

Agriculture 
SWE   54.9 49.5 48.4 42.2 29.8 23.4 23.4 
USA 53 51 46.4 41.6  35.3 30.5   

Operative/supervisory 
SWE   28.8 27.5 26.7 23.5 17.5 15.2 15.3 
USA 23.9 23.2 24.8 24.8  20.0 16.6   

Farm laborers 
SWE   16.4 17.9 13.3 11.2 6.8 8.3 8.3 
USA 28.8 27.3 21.6 16.8  15.5 13.9   

Notes: Groups in bold are major groups, of which white collar and agriculture are broken down to minor 
groups. That is, white collar consists of professional-technical, manager, and clerical-sales, and agriculture 
consists of operative/supervisory and laborers. 
Sources: Sweden: Statistics Sweden (SCB), author’s own calculations, USA: Katz and Margo (2014: Table 1.4) 
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TABLE B3. OCCUPATIONAL STRUCTURE IN SWEDEN AND THE UNITED STATES, 

MANUFACTURING SECTOR. 

    Manufacturing 

 Year 1850 1860 1870 1880 1890 1900 1910 1920 1930 
White collar SWE   1.8 2.0 2.5 2.8 4.3 8.0 10.2 

USA 3.1 3.2 4.8 4.7  6.8 11.9   
Prof-tech-manager SWE   1.8 1.5 2.2 2.5 3.5 4.4 5.9 

USA 3 3.1 4.2 4.0  5.2 5.6   
Clerical-sales SWE   0.0 0.5 0.3 0.3 0.8 3.6 4.3 

USA 0.1 0.1 0.6 0.7  1.6 6.3   
Skilled blue collar SWE   49.1 45.0 38.8 32.0 21.5 15.8 18.3 

USA 39.4 38.5 31.8 29.2  28.7 22.8   
Middle skill (skilled blue-

collar + clerical/sales) 
SWE   49.1 45.5 39.1 32.3 22.3 19.3 22.5 
USA 39.5 38.6 32.4 29.9  30.3 29.1   

Operative/unskilled SWE   49.1 53.0 58.7 65.2 73.7 75.7 70.4 
USA 57.5 58.3 63.4 67.8   64.5 65.4     

Sources: Sweden: Statistics Sweden (SCB), author’s own calculations, USA: Katz and Margo (2014: Table 1.4) 
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Appendix C 

 
GRAPH C1. EMPLOYMENT OF ARTISANS, WORKERS, AND WHITE-COLLAR EMPLOYEES IN 

ABSOLUTE NUMBERS, 1870–1900.  
Sources: Statistics Sweden (SCB), author’s own calculations 
 

 
GRAPH C2. EMPLOYMENT OF ARTISANS, WORKERS, AND WHITE-COLLAR EMPLOYEES IN 

RELATIVE SHARES, 1870–1900.  
Sources: Statistics Sweden (SCB), author’s own calculations 
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TABLE C1. RELATIVE CHANGES IN THE NUMBER OF ESTABLISHMENTS, EMPLOYMENT, AND 

ESTABLISHMENT SIZE, 1913 – 1930. 

Industry Year Establishments Nonproduction 
workers 

Production 
workers 

Establishmen
t size*   

N %-
change 

N %-
change 

N %-
change 

N %-
change 

Metal & Mining 1913 1427 
 

9667 
 

110651 
 

84.3 
 

1930 2801 96% 19925 106% 144145 30% 58.6 -31% 
Quarrying 1913 992 

 
2096 

 
44189 

 
46.7 

 

1930 1285 30% 2550 22% 44650 1% 36.7 -21% 
Wood 1913 1628 

 
3550 

 
57680 

 
37.6 

 

1930 2682 65% 3592 1% 61640 7% 24.3 -35% 
Paper & Printing 1913 694 

 
3308 

 
37285 

 
58.5 

 

1930 1091 57% 6198 87% 56602 52% 57.6 -2% 
Food & Beverage 1913 3088 

 
5148 

 
35868 

 
13.3 

 

1930 4307 39% 6105 19% 43713 22% 11.6 -13% 
Textile & Clothing 1913 493 

 
3244 

 
43755 

 
95.3 

 

1930 742 51% 5626 73% 61178 40% 90.0 -6% 
Leather, hair, 
rubber 

1913 310 
 

1207 
 

12835 
 

45.3 
 

1930 519 67% 2405 99% 20624 61% 44.4 -2% 
Chemicals 1913 285 

 
1391 

 
14398 

 
55.4 

 

1930 381 34% 2576 85% 15110 5% 46.4 -16% 
Energy 1913 349 

 
1263 

 
4083 

 
15.3 

 

1930 802 130% 2531 100% 7054 73% 12.0 -22% 
*) Establishment size calculated by (nonproduction + production workers)/establishments 
Sources: Industrial Statistics 
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